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This i nvenjygggeperal ly relates to the derivatives of PCT/1B00/00021

5, 6-di deoxy-[err], L-idofuranose, 5, 6-di deoxy-[err], L-tal of uranose,

S e Y SRS PSS ORI ARSI ADBIESIOR " o=

i sopropylidene-[err]-L-xylo-2-hexUiQEYBYITORS. C acid and processes for the
preparation 10 thereof. The conpoun s of this invention are
useful, inter-alia, for the inhibition and prevention of cell

adhesi on and cel | adhesi on- medi at ed pat hol ogi es, i ncl udi ng
i nfl ammat ory and aut oi nmune di sﬂh&%lﬂﬂ%&ﬂonchi al asthma, rheumatoid
15 arthgitis, type I diabetes, multiple sclerosis, allograft rejection,

and psorfasis. This invention also relates to pharnacol ogi cal
conposi t i ONThexiivaativnNgerlehtly relatesCronhe Wedsatiies tdfies, @disexy-pLAdeft4nose, and t he

met hods of treati ng such E&ghol ogi es_as | i sted above. 20
BACKGROUND &r6-didgonyny nose, 5e§e¢ﬂewrl§§1&9ipfvr§n%14ﬁs oced€edRy-Rr ch

cell s associgl gy, %%gdega LD A el OURES ED rnoruBRER! T bF 531 get

| ocal i zed wi x race eC| a Tze ecul es, "Called 25
cel | adhesi Mpfﬁﬂyﬁdéﬂeaﬁ-um)hexﬁbdirﬁoeoﬁlha&ﬁ andtpedaeedes @orSthe Wratia:ve been

denonstrated to part icipate in various cell-cell, cell-extracellular
matrix, 19nd”ﬁﬂ’%& el et - pl atel et interacti ons CAMs influence the
I eukocyt es' adhesion to the vascul ar endot helium their

transendothelial mgration, retention at extravascular sites, and
activation gheTcompausdn e (issinvsphion re Teefsh ipkeseliaséer theeinbibitionaand o t he

pat hogenesi Prevention of cell adhesion and cell adhesion-mediated pathologies, including
inflammatory and autoimmune diseases, such as bronchial asthma, rheumatoid

15  arthritis, type I diabetes, multiple sclerosis, allograft rejection, and psoriasis.

This invention also relates to pharmacological compositions containing the
compounds of the present invention and the methods of treating such pathologies as
listed above.
20
BACKGROUND OF THE INVENTION

Cell adhesion is a process by which cells associate with each other, migrate towards a
specific target localized within the extracellular matrix. Specialized molecules, called
25  cell adhesion molecules (CAMs), mediate these interactions. CAMs have been
demonstrated to participate in various cell-cell, cell-extracellular matrix, and platelet-
platelet interactions. CAMs influence the leukocytes’ adhesion to the vascular
endothelium, their transendothelial migration, retention at extravascular sites, and
activation of T cells and eosinophils. These processes are central to the pathogenesis
30 of inflammatory and autoimmune diseases. Therefore, CAMSs are considered potential

targets in treating such disorders.
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30 of inflammatory and autoi nmune di seases. Therefore, CAMs are

consi dered potenti al targets in treating such disorders.

1 CAMs can be classified into three groups: integrins,

sel ecti ng, wodomives i mmunogl obul in superfam ly. O thd®&EABMMBYr i ns
are key nediators in the adhesive I nteracti ons between henopoietic
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subuni t noncoval ently ed to one of the 10 different al

subunits.  comprisediof aénhp{mmhmdlmrsl Whalciptegrate atLgs'ds lfmwhea@tsydm (ha:er y

| ate actiyat] td famly
and corrpréllsesn?gF%E gg ‘Bcgt §er|§‘a:k ﬂgfésm% HLSSH%?A% }%t%ars%c

speci fic |i gsubdsitd Iﬂmyvmxﬂx aForcedample] teetar 1o integrins cadneprise the b(etdOAbﬁli:)utand t he
CSl region of the t.ei.n fibronectin. . Adhesion nedi ated by VLA4 is
central to tRH¥C Y%@E@Q ”&Fdi"r%{ﬁfzﬁt? Oyfigfersy ainhéﬁa‘i‘i%ﬁ | eukocyt es.
Li gation of VLA4 is followed by gross rearrangerrent of the
cytoskeleton,_ leading to fl attening of 1% cel | 3 al ong the bl ood vessel

b 8 Wi

wal |, foll o Hphasq Betaclsintsgripalsomomn Yeapfiyation antigenidydse t he

endot hel i@ fehbei8t thethia-9iiRREAS Thrfily BRE QomPriseh Calhald ahdbenial sirgiten, the
interactions of VLA4 with extracellular fibronectin play a crucial role in

the migrati oNLAs interasts Wik b tseesifio hlghftdssﬁf‘% vgsculast selhmdhasion, mplesule|
Tedi at or o, A AERER BRUCE feion of the LG (AR AT RLRAY by
signals to tHbAk éudeotrgltto she procass of tmglsfmdomhdmgwmmnﬁhgk@ams|Iugatyon O'fhus
o001 o0 12t VAL BROAL D el St SR o BB B B e
t he sitel®f cerhl%laamigahe bivod vessel anall, fiolibwiéd by expredsionocefsdpecifit ahadécyleaahdtvat i on
of i mmne Ceclhlgest the endothelial cell wall and diapedesis. Once in the extraluminal region, the
interactions of VLA, with extracellular fibronectin play a crucial role in the migration
of leukocytes to the site of inflammation, T cell proliferation, and expression of
cytokines and inflammatory mediators. Additionally, VLA, ligation provides co-
20 stimulatory signals to the leukocytes, resulting in enhanced immunoreactivity. Thus,
appropriate VLA, antagonists would, in theory, ameliorate the immune response
through a twofold action—inhibition of T cell recruitment at the site of inflammation

and inhibition of co-stimulatory activation of immune cells.

25 In this respect, inhibitors of VLA, interactions have been demonstrated to show
beneficial therapeutic effects in several animal models of inflammatory and allergic
‘diseases, including sheep allergic asthma (Abraham et al, J. Clin. Invest.
1994;93:776); arthritis (Wahl et al, J. Clin. Invest. 1994;94:655); expcrimental
allergic encephalomyelitis (Yednock et al, Nature (Lond) 1992;356:63 and Baron et

30 al, J. Exp. Med. 1993;177:57); contact hypersensitivity (Chisolm et al, Eur J.
Immunol. 1993;23:682); type I diabetes (Yang et al, Proc. Natl. Acad. Sci. (USA)



25 In this respect, inhibitors of VLA4 interactions have been
denonstrated to show beneficial therapeutic effects in several aninal
nodel s of inflannatory and allergic di seases, including sheep allergic

ast hma (Abé@ J. din. Invest. 1994; 93: 776) ; pd-iiobbdes1 (VahI
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remai ns. -1 de¥RY2 ORA97P%s are water soluble with oral
ef ficacy. Such conpounds would provide useful agents for treatnent,
tion, f fl t hol
%SYS? eldogy Qggmteﬁhmlaﬁ&anlégf raerfeseld(%or gmaﬁ/%{d é)p%glfllcr}nhlgltng}g o %AP -c}epgnd%gl s
cell adhesion molecules remains. Ideally, such inhibitors are water soluble with oral
efficacy. Such compounds would provide useful agents for treatment, prevention, or

15  suppression of various inflammatory pathologies mediated by VLA, binding.

It is generally known that isopropylidene and benzylidene groups are the most
commonly used protective groups in carbohydrate chemistry. Although both these
groups are introduced into a molecule under similar conditions, the location of the
20  protection can be quite different. The reason for this difference is directly related to
the stability of each protected molecule. Since protection normally occurs under
conditions that allow reversibility, the reaction proceeds until equilibrium is reached.
The distribution of products at equilibrium is determined by their relative
thermodynamic stabilities. In other words, these reactions are thermodynamically
25  controlled. Benzylidene groups prefer to be part of 6-membered ring acetals, while the
ketals resulting from acetonation generally are 5-membered rings. The difference is
attributed to the effect of the methyl and pheny! substituents on the stability of the
particular ring systems. These blocking methods are described in U.S. Pat. Nos,
2,715,121, 4,056,322, 4,735,934, 4,996,195, and 5,010,058, the disclosures of which
30 _ are incorporated herein by reference. Other blocking methods are also described in J.
Carbohydr. Chem., 1985;4:227 and 1984;3:331; Methods in Carbohydr. Chem.
1962;1:191 and 1962;1:107; Can J. Chem. 1984;62:2728, 1969;47:1195, 1455, and
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It is generally known that isopropylidene and benzylidene groups are the

nost commonl y used protective groups in carbohydrate chem stry.
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20 for the inhibition, prevention, and suppression of VLA4-mediated cell adhesion and

pathologies associated with that adhesion.

SUMMARY OF THE INVENTION

25  Anobject of the present invention is to provide a new class of compounds that exhibit

significant activity as VILA4 antagonists.

Intermediates mentioned in U.S. Pat. Nos. 4,996,195, 5,637,570, 5,367,062,
5,360,794, 5,360,792, 5,298,494 and 5,010,058 were used as core nuclei and prepared
30  similarly as described in these patents. However, in the present application it has
been discovered that the introduction of urea moiety at various positions of pentose

and hexose monosaccharides introduces VLA, antagonism activity. It was also
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nol ecules, i.e., specific orally-available inhibitors of cell adhesion,
woul d be very 15 beneficial. There is no exanpl e avail abl e
in the prior art wherein the conpounds of the present i nventi on,
cont ai ni Ng wio §¢/e€s nNucl eus coupled with a urea noiety, are peyagoedodiher apy
for the inhibition, prevention, and suppression of VLA4-nedi ated cel

adhesi on and,, p i oLl Chy W1 agﬁ‘ﬁ?e '
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activity as VLAA antagoni sts. . ... I nternedi ates nentioned in U S

Pat . Nos. 4GB0 1O B gotive ai inhibtosyof Ve 5, 360, 794, 5, 360, 792,

5,298,494 and 5, 010, 058 were used as core nucl ei and prepared

siml arl% as described_ in these patents. However, in the present
on It §s #durthey object of fhis Anveptemn{Q PEtyidennqvet rurbphdrgienhased ovatert ur ea

appl i cat

moi ety at VvagjuBitScsduhi \ehiek ,eEﬁiB&%@iﬁcant activityd0bd 8358 BaINAdRG6Har i des
i ntroduces VLA4 antagonismactivity. Tt was al so

REPLACENVENT astdEemsts. 4

12 SEP 2001 di scovered that the sequence

Leucyl - Aspartyl -Val yl -Prolyl (LDVP) or any ot her am no acid,

di pepti de, @thérmrobjeept dindeadaantiges 9€rte inventioh mdlhde tsetfoeth én rtetdeseiption dray f or
the 10 C?&?M%]lt& Bﬂepgﬁ tabi‘ﬁeﬁsfr&ﬂ thé idte&rri%tigxfl, A{J‘é%y be learned by the
practice of the invention. The objects and advantages of the invention may be realized
and obtained by means of the mechanisms and combinations pointed out in the
appended claims.

15 In order to achieve the above-mentioned objects and in accordance with one aspect of

the present invention, there is provided a compound having the structure of Formula I:

NHCONH-R

20 2, ‘D‘Av

FORMULA 1]

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers, N-

25  oxides, amides, prodrugs, or metabolites, wherein R is C, to C,5 alkyl, alkene, alkyne
(straight chain or branched), aryl, substituted aryl or alkylaryl, R' is SO,C¢Hs,
SO,CsH4CH;3-p, or SOC¢H4Cl-p, phenyl or substituted phenyl, represented as CeHa-
R"-p, R™ being Cl, NO,;, OCH;, CH3, CH,COOH, CH,COOCH;, CH,COLDVP,
CH,CODVP, CH,COVP, wherein LDVP, DVP and VP represent tetrapepide (Leucyl-

30  aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-proly}),
respectively, R" is H or CHj;, and ( ) represents idofuranose, talofuranose,
xylofuranose or ribofuranose configurations, and methods of manufacturing such
compounds.



5 It is a further object of this invention to provide novel

car bohydr at e- based wat er - sol ubl e conpounds, which exhi bit
significant activity to be used as cell adhesion ant agoni st s.

O her obj ecwe comzbsmdvant ages of the invention will be set PETIBR0KA02Ihe
descri ption that 10 folloms will be in part apparent fromthe

descripti on, JB?Xaan wi %ggon%yashgh? of the yrﬂ%@rﬁo}xhﬁ%o thtegexs' 8%9@%' gn. The

obj ects and adv ages o Bt ai ned
by neans of ﬁmpmeihanws&stmnatr@éwm ﬁfatﬁoemelap& ﬁ?@ananz glofurpnoside or
appended cl aly¥ofuranedideldari®dties, t 0 achi eve the above-nentioned objects and

I n accordance wth one aspect of the present invention, there is
provided a conpound having the strgcture of Formula I: 20
FORMULA 15 and its pharnmaceu ) Bceptable salts, esters,

, am des, prodrugs, or
al kene, al kyne (straight

enantionmers, diastereoners, N 25
nmet abolites, wherein Ris Cl to C15
chain or branched), aryl, substitut f @R alkylaryl, R is SORC6H5,
S2C6H4CH3- p, or S2C6HAC - p, phenyl*er—substituted phenyl, represented as
CoH4- R''-p, R''" being d, N, éﬁ@ CE3 CH2COOH, CH2COOCH3,
CH2COLDVP, CH2CODVP, CHZCO\/P V\/n rll‘pL VP, DVP and VP represent

t et rapepil@e (Leucyl- 30 aspartyl-valyl-prolyl), tripeptide

(aspartyl - vaL“yA éﬁrﬁ}k Lce?xﬂgalg' Q&:Qfath 5 dalte! éﬁker@r&ll amers, diastfeSRes! Nely, R

is Hor ) ents of ur anose of uranose, .
xyl of ur anose%‘fieﬁ* F‘B’éﬁeﬁr%fﬁ 4gs: GBHFFHB@F%%%‘F%‘”“%H% Godkdralkapsallmeyr i ng
such comaighdshain or branched), aryl, substituted aryl or alkylaryl, R' is SO,CsHs, 5

S0O,CsH4CHj3-p, or SO,CsH4Cl-p, phenyl or substituted phenyl, represented as CgHy-
15 R"™-p, R" being Cl, NO,, OCH;, CH;, CH,COOH, CH,COOCH;, CH,COLDVP,
CH,CODVP, CH,COVP, wherein LDVP, DVP and VP represent tetrapepide (Leucyl-
aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl),
respectively, R" is H or CH3, and methods of manufacturing such compounds.

20 In accordance with a third aspect of the present invention, there is provided a
compound having the structure of Formula III:

o P
Hoﬁ, o
25 HO ”’o)(

Formula Il

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers, N-
oxides, amides, prodrugs, or metabolites, wherein R' is COLDVP, CODVP, COVP or

30 .CH;-NH-CO-NHR", wherein LDVP, DVP and VP represent tetrapepide (Leucyl-
aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl),
respectively, and wherein R" is CgH,R"-p (R" is Cl, NO,, OCH;, CH;, CH,COOH,
CH,COLDVP, CH,CODVP or CH,COVP), and methods of manufacturing such
compounds.

35



In accordance with a second aspect of the present invention, there is
provi ded a conpound having the structure of Forrmula Il conprising
gul of uranosi de or | yxof uranosi de derivati ves, [err]

FORMULA 11 wJ@qara20532Nd i ts phar maceutical 'y acceptabl e sal t $crassodiosz:
enanti oners, d| astereoners, oxi des, am des, prodrugs, or
nmet abolites

branched), élxr\yr:sc{rge{x%es t@fl ki Jé)gn %&y&mﬁz@%ﬁ, v%};%éﬁr, ore is 5’?‘%9% ggt %Q?Ir]n o

phenyl or Sldostpbnmdserdshmaﬂyélowmembelssmpamefsth@mveﬂu&&ectﬁmfr] being [err]
- CH2CODVP, CH2COVP, wherein LDVP, DVP and VP represent tetrapepide (Leucyl -
aspartyl -valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide

(val yl -prol %béccqr danck S Cﬁﬁaf@&x?&%éé]m&gﬁnv&{tﬁg%?,%f rese?f’{g dagd such

COITpOUI’ldS n accor ance aspecC |nvent|on
there is3pr SfiPRYENENE, mhﬂaema@uﬁwpmw&gelkmegwmnmnén@fthpéﬁrmﬁnam a: [err]

Formul a 111 defined herein includes human or mammal, comprising administering to said animal
compounds as described above.

In accordance with a sixth aspect of the present invention, there are provided methods

10  for treating animals suffering from bronchial asthma, rheumatoid arthritis, mulitiple
sclerosis, type I diabetes, psoriasis, allograft rejection, and other inflammatory and/or
autoimmune disorders, comprising administering to said animals compounds as
described above.

15 In accordance with a seventh aspect of the present invention, there is provided a
method for preventing, inhibiting, or suppressing cell adhesion-associated
inflammation, immune or autoimmune response with compounds as described above.

In accordance with an eighth aspect of the present invention, there is provided a

20 method for treating or preventing a disease selected from the group consisting of
asthma, arthritis, psoriasis, transplantation rejection, multiple sclerosis, diabetes and
inflammatory bowel disease with compounds as described above.

In accordance with a ninth aspect of the present invention, there are provided
25  processes for preparing compounds as described above.

Soluble salts of the above compounds were obtained by the addition of various bases,
including TRIS [tristhydroxymethylaminomethane)] or alkaline hydroxides,
carbonates or bicarbonates, etc., and are also included in the invention.
30 '
The compounds of the present invention are novel and exhibit significant potency in
terms of their activity, which was determined by in vitro VLA;-mediated cell
adhesion assay and in vivo mouse ear swelling test. The compounds that were found
active in in vitro assay were tested in vivo. Some of the compounds of the present
35 invention were found to be potent VLA, antagonists. Therefore, the present invention
provides the pharmaceutical compositions for the possible treatment of bronchial



and its pharmaceutically acceptable salts, esters, enantioners,

di astereoners, N oxi des, am des, prodrugs, or netabolites, wherein
[err] is COLDVP, CODVP, COVP or 30 .CH2-NH CO NHR', wherein LDVP, DVP and
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(aspartyl -valyl-prolyl) and di peptide (valyl-prolyl), respecti vel y, and
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aut oi nmmune response with conpounds aSCHEMRE i bed above. I n accordance
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FORMULA V FORMULA VI
FORMULA IV ’
ln-nco
NalO,
20 l
CHO OH s \HOONH-R :
o) o O
g NaBH, "o S
- —_— S ~
~R '0_\— R —XY - o‘\—
25 FORMULA VII FORMULA IX FORMULA 1
, (R" =CHy)
(i) pTsCl
H:NOH (i Nany
(i) LAR
CH=NOH AN NHCONH-R'
o] o o
oy LAH .'ll R'NCO -.'IO
30 [ o —_— [ © —_— -
\R 'OA\_ \R ‘o_&v \R __XV.
FORMULA VIII FORMULA X FORMULA 1
(R"=H)



20 met hod for treating or preventing a disease selected fromthe group

consi sting of asthma, arthritis, psoriasis, transplantation
rejection, multiple sclerosis, diabetes and i nfl ammat ory bowel
di sease w t\wo®omIwesnds as descri bed above. | n accor aasoodovi a

ninth aspect of the present invention, there are provided 25 processes

for preparing Gommeup ,t?écggagy, t n@,b%}(?llaeoﬁstroa%ght Rahugy graﬁa{etdi gy t he

above conpounds were obtai n e ad vari ous bases,
i ncl udi ng TRuBstteted sxyhypdalkbybaryd add/R 'ds5OeCelts N300 HaCH:-p) $@ICsHeClg, dphenyil des, .

carbonates or hi rbonat e te. nd are also included in the invention.
30 Theorégt?ﬁ?glﬁﬁcgéhegﬁqfﬁge%ng@nt I nvention are novel and exhibit -

significant potency in terms of their activity, which was determ ned
by in vitro VLA4-nedi ated cell adhesi on assay and in vivo nouse ear
smellingstest. The conpounds that we nd active inin vitro assay
were tested in vivo. Sone of the conp of the present 35 invention
were found to be potent VLA4 antagoni st87” TRerefore, the present invention
provi des the pharmaceutical conpositions for the possible treatnent of

br onchi al P
ast hma, and Y‘he{ Tlgn%{mtl(s)r?/]’ a1}11 2'a8?0 ’mgnljI P],ngllz(é?gP ér%gch%ogld’&'i 'ge |H(3ﬁ L‘H\]g’ ’

conpounds ofCH:COBWE, adroVEH;iGOMMt ansh (can) brepresenitsi isobwraser sdlofpranose,
parenteral ly. 1 5 . 1o DOEEIA\IIILF(I)% DESCRI PTI ON OF THE | NVENTI ON
The comiSundy'¥rrapss o5 FRefamose, SR8 May be prepared by techni ques wel |

known
In Scheme 1, 1,2-O-isopropylidene-6-deoxy-3-O-alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted aryl or alkylaryl glucofuranose or allofuranose were
prepared as described in U.S. Pat. No. 5,010,058. This compound, on treatment with
15  p-toluenesulfonyl chloride in pyridine at 0-10° C, gave the corresponding tosyl
derivative of Formula V at 5-position which, on treatment with sodium azide (NaN3),
undergoes SN, displacement to afford 5,6-dideoxy idofuranose and 5,6-dideoxy
talofuranose derivatives. This azide, on reduction with lithium aluminium hydride
(LAH), afforded the desired amine of Formula VI, which was subsequently reacted

20  with desired isocyanates to obtain the compounds of Formula I (R”=CHj).

Similarly, 1,2-O-isopropylidene-3-O-alkyl, alkene, alkyne (straight chain or
branched), aryl, substituted aryl or alkylaryl o,D-glucofuranose or a,D-allofuranose
of Formula IV was oxidized with éodium periodate (NalQj), followed by reduction
25  with sodium borohydrate (NaBH,) to obtain the corresponding ¢, D-xylofuranose or
o,D-ribofuranose derivatives of Formula IX. This intermediate was tosylated, then
subjected to reaction with NaN3, and followed by reduction with LAH to obtain the
desired amine. Alternatively, this compound was also prepared by reacting 1,2-O-
isopropylidene-4-carboxaldehyde-o.,D-glucofuranose or allofuranose of Formula VII
30 with hydroxyl amine (NH;OH) followed by reduction with LAH. This amine
compound of Formula X was then treated with suitable isocyanates to obtain the

desired compound of Formula I (R"=H).



in the art and famliar to the average synthetic organic chemst. In

addition, the conpounds of the present invention may be prepared by the
fol 'owi ng novel and 10 inventive reaction sequences, which al so show
preferred RWOQR0/42p83 R'' and ( ) gr oups. PCT/1B00/00021
SCHEME 1 [err] FORMULA V

FORMULA VI FORMULA 1V [err] 25 FORMULA VI |

FORMULA | X FORMULA | [err]

Similarly, this amine of Formula X was reacted with suitable sulfonylisocyanates to
obtain the corresponding sulfonylureido compounds of Formula I (wherein R’ is
SO,CeHs, SO,CeH4Cl-p, or SO,CsHsCH;-p). When R' is -C¢Hy-CH,-COOCHS, the

5 corresponding free carboxylic acid was obtained by hydrolysis with aqueous sodium
hydroxide (NaOH), followed by acidification with diluted acid to pH 3.

Compounds of Formula I having the following structure,

- COOH

10 NHgONH—Q—oH/

“ug
o
R s

were also coupled with tetrapeptide [Leucyl-aspartyl(OBzl)-valyl-prolyl(OBzl)] or
15  tripeptide [aspartyl-(OBzl)-valyl-prolyl-(OBzl)] or dipeptide [Valyl-prolyl(OBzl)] in
the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodimide hydrochloride (EDC)
or 1,3-dicyclohexylcarbodimide (DCC) and a suitable base followed by reduction
with hydrogen gas (Hz) in the presence of Palladium/Carbon (Pd/C) to ascertain the

VLA, properties of these compounds. This LDVP sequence was selected from

20 fibronectin.

SCHEME 2
R R
OH NH,
U ®
(M pTsci
e RNCO
25 OR (i NaNa OR ——
(/) LAH
FORMULA XI RMULA XI
FORMULA X FORMULA I
OTs NH NHCONHR'
30 O () NaNa C RNCO O
—_— —_— .
FORMULA XIN FORMULA XIV FORMULA 11
(R" = H)

10



8 wherein Ris [err] to [err] alkyl, alkene, alkyne (straight
chain or branched), aryl, substituted aryl or alkylaryl and Ris
[ err] phenyl or substituted phenyl of the fornula 5

[err] wodeeei N R is d, [err] CH2CODVP, or CHpEfdidomosds( )
represents idofuranose, talofuranose xyl of uranose or ribofuranose

confi gurati QRSrein slt{PR' andRV i Egm d%ﬁnédlg'sgéxﬁeﬁf)mpy' | dene- 6- deoxy- 3- O al kyl,

al kene, al kyne ai ght c branched), aryl, substituted aryl or
al kyl aryl gl ucofuranose or all ofur anose wer e prepared as described in

U S. Pat. 10, 058. Thi egtnment, with 15 .

p-t ol uenesu f%ﬁé’f)’éh? C?PF’(?Q‘"?% FH% irhsckfrﬂﬁacareg%@“?‘ﬂgyc'bsﬁ%é’b%‘ndi ng

t osyl %hhasatmst@adqff dEﬁtHEH' Hen¥e 213- éua@%@u@éhevm&day-loo -AkR2dRERt W th
sodi um azi de ( NaN3), under goes SN2 di splacement to afford 5, 6-di deoxy

i dof ur ands e alkiree 5 (Braighiieshgin  or  branched)r apryhe sybstitvied | wod . Whl%k)é%rb'ble on
reduction Wn{anré,ﬂu;a%a%aaf%rﬁmnxhwaes@ﬁbed in méhu‘\kb PataNoorS ,Toheygesi red

am ne of Fornu was subsequently reacted 20 de'sired
i socyanat es treated twiithi tosyltahlasisiep fallowred &Y the resation with mmy then reduction

ST a0 o QLIS BRE SOV 6083560 A5 iy LRSI BISHBRS AL A Pl

or branc subs gl ucoruranose or
a, D-al | of ur Fomsda XII, mﬁcthasrukeateHWMSsunaﬁldiaﬂqdi ovi aryl Lodsubsritpiedi aght e
(Nal ©3) 10f O&s.lo<(?)\ll\z§1(a:11tels3 Yo a&orﬁ }xe compounds of Formula II, wherein R, R’, and R” have the

meanings defined earlier. When R' is -CgHy-CH;-COOCH;, the corresponding free

carboxylic acid was obtained by hydrolysis with aqueous NaOH.

Similarly, 2,3-O-isopropylidene-5-deoxy-1-O-(alkyl, alkene, alkyne (straight chain or

15  branched), aryl, substituted aryl or alkylaryl)-5-tosyl-c,D-lyxofuranoside of Formula
XIII (prepared similarly as described in U.S. Pat. No. 5,367,062) was treated with
NaNj; followed by reduction with LAH to afford the desired amine of Formula XIV,
which was subsequently treated with suitable isocyanates to obtain the desired ureido
compounds of Formula II (R”-H).

20
Similarly, this amine was reacted with suitable sulfonylisocyanates to obtain the
corresponding sulfonylureido compounds wherein R is SO,C¢Hs, SOC¢H4Cl-p, or
SO;CsH4CH;3-p). When R' is -CgH,-CH;-COOCH;, the corresponding free carboxylic
acid was obtained by hydrolysis witH aqueous NaOH.

25

11



25 with sodium borohydrate (NaBH4) to obtain the correspondi ng

a, D- xyl of ur anose or [err], D-ribofuranose derivatives of Fornmula I X
This internedi ate was tosyl ated, then subj ected to reaction with NaN3,
and foll omg?ogmzbgsducti on with LAH to obtain the desi pegnmysione
Alternativ , thi's conpound was al so prepared by reacting 1, 2-0-

i sopropyl i dene- 4- car boxal dehyde- a, D- gl ucof uranose or al |l of uranose of
Formula VI 30 wth hydroxyl am ne (SEHBMIEBol| owed by reduction with
LAH. This am ne conmpound of Forrmula X was then treated with suitable

i socyanates to obtain the desired conpound of Formula I (R'=H).

9 Simlarly, this amne of Fornula X was reacted with

sui tabl e sul fonylisocyanates to obtain the correspondi ng sul fonyl ureido
conpounds of Formula I (wherein R is [err] Wien R is [err] the 5
correspondi ng free carboxylic acid was obtained by hydrolysis wth agueous
sodi um hydr oxi de (NaOH), followed by acidification with diluted acid to
pH 3. Conpoundsﬁg{. Formul a | havi ng;thye fol |l owi ng str%ctdg!r(ﬁs [err

were al so coupl ed et rapept i 0
[ Leucyl - aspar® “)g Val-yt=pr ol z1/)fo.or

[aspartyl-(‘#ﬂa Yo=K ol yT-% or"dﬁ(ptlde [V, D p?of'g(i)@zl)] in
é

(1) LD-{OBZ)VP-{0Bz)
1 (2) Hy IPA IC NaNg

VP H,NH,
cow c o FHaN,
” ﬁ 0 lllo
7L0 ’qo )(
Formuta XIX

Formula XVill

o foLoVvP
HoHo "";o NH NA-w Wt o NH\(NH-R.
R CoLovP "’ — " ,'WO °

g HO 0=
Focmula XX f;'n:‘él:lzl:‘IJHCONHR')

wherein R' is same as defined in Scheme 1.
25
In Scheme 3, 2,3;4,6-Di-O-isopropylidene-a,L-xylo-2-hexulofuranose of Formula
XVI was treated with p-toluenesulfonic acid chloride followed by reaction with
sodium azide and LAH to obtain the corresponding 1-amino derivative of Formula
XIX. This compound was treated with the suitable isocyanate to give compounds of
30 Formula XX followed by selective hydrolysis of 4,6 positions to obtain the desired

compounds of Formula III.

12

SUBSTITUTE SHEET (RULE 26)



the presence of 1-(3-dinethylam nopropyl)-3-ethyl carbodi m de hydrochl ori de

(EDC)

or 1, 3-di cycl ohexyl carbodi m de (DCC) and a suitable base followed

by reduction wi th hydrogen gas (Herr]) in the presence of

Pal | adi um

conmpounds.

SCHEME 2 | eri;A 6-D1-Pelﬁqqropylxder%?a%%kﬁeﬂlpfuranosomc a%%a% was

FORMULA 11

!am%? d/ C) to ascertain the VLA4 properti gerabod/dpese
I'S P sequence was selected from 20 fibronectin.

FORMULA 11 reacted with LD(OBzl)VP(OBzl) followed by hydrogenation and selective hydrbfgsis= H)

‘10

Simlarly,

[err] D

5

10

15

20

25

30

i BSOS 2o ch B B BB CHER) by i g

The compound of Formula XX having the following structure

NH NH@-CHchOH

I,O

was also coupled with tetrapeptide [Leucyl-aspartyl(OBzl)-valyl-prolyl(OBzl)] or
tripeptide [aspartyl(OBzl)-valyl-prolyl(OBzl)] or dipeptide [Valyl-prolyl(OBzl)] in
the presence of EDC or DCC and a suitable base followed by reduction with Hy in the

presence of Pd/C to ascertain the VLA, properties of these compounds.

Suitable salts such as TRIS, sodium, potassium, ammonium, etc. were prepared so as

to solubilize the compound in aqueous medium for biological evaluations.

Preferred compounds according to the invention and capable of being produced by

Schemes 1 through 3 include:

1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenylJaminccarbonyl amino}-B,L-idofuranose (compound 1)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
.oxoethyl)phenyl]aminocarbonylamino }-B,L-idofuranose (compound 2)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-(2-hydrox y-2-
oxoethyl)phenyl]laminocarbonylamino}-B,L-idofuranose (compound 3)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonylamino}-f,L-idofuranose (compound 4)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-

chlorophenyl]aminocarbonylamino} ,L-idofuranose (compound 5)

13



mannose i nstead of dextrose. Hence 2, 3-0O i sopropylidene-6-deoxy-1- 0O al kyl,
al kene, 5 al kyne (straight chain or branched), aryl, substituted aryl
or al kyl aryl mannof ur anosi de, of Forrmula XI as described in the U S
Pat. No. 5,%600/F0835 was treated with tosyl chloride, fraithBeosadory t he
reaction with NaN3 and then reduction with LAH, afforded the

correspondi ng25p-¢e JteRBI300-dedy1 Bicdidengl HR-[gar i vative of For mul a
XI'l, which was tregx;éies(yj W th suig%yabl e al kyl or aryl or substituted aryl 10

i socyanat es ¢hdorgpliesydaminecaseonylamiagl fofi-idodirangse (gampoppdfkin R R ,. and R

have the reani . hnes k€ @Ry R4 1S [err] the correspondi ng
free ca‘r’%ggsp#"?gz’é%ﬁg%r@%@?‘gﬁ?@“ﬁ&ﬁ%m ysis with aqueous NaOH.
Simlarly, 2ZherGphenglaminptarblerytaniinalfi-jdofurthdsae(dompound Kene, al kyne
(straight_chain or 15  br ed aryl, stituted aryl or

al kyl ar yld - Sﬁ{z&ﬁﬁp?@?ﬂ‘*e%g%'ﬁ]’ﬁ%é166‘{5‘&’(9?‘3’1%%??{&4% X1l (prepared

sim | arly asciigspinyBiinindodbciyldRaho) S0idoRurdfke R%potg S Teal ed with

NaN3 fol |l owed by reduction with LAH'to afford the desired am ne of Fornul a
XV, whi.240-isapropylidenerdcdrdpgecyk-Satdideony-b1N-4[4-t abl e i socyanates to

obtain the desired, urei do onpa S. Formul a || '-H). 20
Sty EboRRHbioeaorBRRTHRY Alei R Koeshipd Bl ocyanat es to
obtai n the 1,2-O-izopropglidené 3@ desyl-b@nditieuxeiSdN- (¢opounds wherein Ris [err]
or {er(rj‘]n Wen R is [err] the, cgérr espondi ng free carboxylic acid
was obt atthed™epoxyphemilminocaibopylaminedis-ifgferanosescompound 10)

SCHEME 3 1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-

methoxyphenylJaminocarbonylamino } 8,L-idofuranose (compound 11)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino}f,L-idofuranose (compound 12)

15  1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4~
tolyl]Jaminocarbonylamino}8,L-idofuranose (compound 13)
1,2-O-isopropylidene-3-O-decyl-5,6-dideox y-5-N-{ [4-
tolylJaminocarbonylamino } §,L-idofuranose (compound 14)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-

20  tolyllaminocarbonylamino}f,L-idofuranose (compound 15)
1,2-O-isopropylidene-3-O-butyl-5,6-dideox y-5-N-{ [4-
tolylJaminocarbonylamino } 8,L-idofuranose (compound 16)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-(2-hydrox y-2-
oxoethyl)phenyl]Jaminocarbonylamino }-p,L-talofuranose (compound 17)

25  1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
-oxoethyl)phenylaminocarbonylamino}-f,L-talofuranose (compound 18)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-(2-hydrox y-2-
oxoethyl)phenyl]aminocarbonylamino }-f,L-talofuranose (compound 19)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

30  oxoethyl)phenylJaminocarbony! amino}-f,L-talofuranose (compound 20)

14



[err] wherein R is sane as defined in Schene 1. 25 I n Schene
3, 2,3;4,6-D-Oisopropylidene-[err], L-xyl o-2-hexul of uranose of Formula
XVl was treated with p-toluenesulfonic acid chloride followed by reaction

Wi th sodiwgoazdssie and LAH to obtain the correspondi ng 1-@#i 8000021
derivative of Formula XI X. This conpound was treated with the suitable

ydr oryei s of LA TEBRRIRAE Y B st s et " Conpounds of " For mul a

[, chlorophenyl]aminocarbonylamino} f,L-talofuranose (compound 21) .
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino}B,L-talofuranose (compound 22)

5 1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} 8, L-talofuranose (compound 23)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} B,L-talofuranose (compound 24)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-

10 methoxyphenyl]laminocarbonylamino} B,L-talofuranose (compound 25)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl]Jaminocarbonylamino) B,L-talofuranose (compound 26)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]Jaminocarbonylamino}B,L-talofuranose (compound 27)

15 1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-methoxyphenyl]
aminocarbonylamino} f,L-talofuranose (compound 28)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-
tolylJaminocarbonylamino} 8,L-talofuranose (compound 29)
1,2-O-isopropylidene-3-O-decyl-5,6-dideox y-5-N-{[4-

20  tolylJaminocarbonylamino}p,L-talofuranose (compound 30)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
tolyllaminocarbonylamino} B,L-talofuranose (compound 31)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-
tolylJaminocarbonylamino} B,L-talofuranose (compound 32)

25  butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-oxoethyl)phenyl]

" amino carbonyl amino}-B,L-gulofuranoside (compound 33)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-oxoethyl)phenyl]
aminocarbonyl amino}-B,L-gulofuranoside (compound 34)
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

30  oxoethyl)phenyl]laminocarbonyl amino}-B,L-gulofuranoside (compound 35)

15



12 SUBSTI TUTE SHEET (RULE 26) 2, 3;
4,6-Di - O isopropylidene-(0Bzl)-xyl o-2-hexul of uranosoni ¢ acid of Formula XX
was reacted with LD(OBzl)VP(OBzl) followed by hydrogenation and

sel ective iwodoombkessi S with perchloric acid to obtain r¢raBowegozunds of
Formula m (R =COLDVP) . 5 The conmpound of Fornmula XX having the

follow ng s (8 i -5.6-di -5-N-{[4-(2- 2. NH NH
CHD COOH H&YF B 8L isopropylidene-5,6-dideoxy Se lr\Ir t (%gydroxy 2 was al so coupl ed

Wit h t et r apepetiy®pheraiieminogarbeny! pmirB A} .1-gulafyrangsids| (pommmind 36) or

[Val y1 - pr ol SRR Pionsitehe s R A ardhP B 200 o sui bl e
base f ol | owexbethyl)phehitlaminvcavbbiyliino h-Billgulofubanopide sitpaund 375d/ C to

ascertaip the VLAA propertjes _of .these conpounds. Suitable salts
such as IRl @fty%%q}wp‘gBY@:?E?ﬁrﬁ‘d‘QWTﬁ'ﬁ r[Tl)'etc. were prepared so as

to sol ubi i gfofoBReryRamHORE bRy AMHE BT - BROuROLAE (Bhipbt 5! eval uations.
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino}-f,L-gulofuranoside (compound 39)
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

10 chlorophenyl]aminocarbonylamino}-pB,L-gulofuranoside (compound 40)
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyllaminocarbonylamino }-B,L-gulofuranoside (compound 41)
docecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-chlorophenyl]
aminocarbonylamino }-B,L-gulofuranoside (compound 42)

15  butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino}-B,L-gulofuranoside (compound 43)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl]laminocarbonylamino}-B,L-gulofuranoside (compound 44)
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

20 methoxyphenyllaminocarbonylamino}-B,L-gulofuranoside (compound 45)
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino }-8,L-gulofuranoside (compound 46)
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino }-B,L-gulofuranoside (compound 47)

25  butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-tolyl]Jaminocarbonylamino }-f,L-
gulofuranoside (compound 48)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-tolyl Jaminocarbonylamino}-B,L-
gulofuranoside (compound 49)
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N- { [4-tolylJaminocarbonylamino}-B,L-

30  gulofuranoside (compound 50)

16



20 Preferred conpounds according to the invention and capabl e of being
produced by Schenes 1 through 3 include:
1, 2-O i sopropylidene- 3- O dodecyl -5, 6-di deoxy-5-N-( [ 4-(2-hydroxy-2-

oxoet hyl ) ph nccar bonyl am no)- 0O, L-i dof uranose (conpo
1,2-0 | sopr%H%@%’i’e 3- Odecyl 5, 6- d| deoxy 5-N-{ [4-(2- hydrggg”é%’ogél

. oxoet hyl ) phenyl j am nocar bonyl anmi ng),- dof uranose (conpound 2
157001 Sobr o VLG BoTRRBEp S Qe T Aoy Q)L
oxoet hyl ) phe fﬁfﬁ?n o }-f,L-idofuranose (conpound 3) 1
, 2-0O sopropi?dl‘lenegé?},8{§(}}(cl§£¥?%+l rg di deox -5-N- { [4-(2-hydroxy-2- 30
oxoet hyl) pher@d@arkﬂrﬁe@asmmlldmaaﬁﬁdldcbxy-d@f {ii4atnlytlem{rooarbonyiamisp}-p,L- 1

, 2- 0-i sopropyl ne- 3.0 dodec - di deoxy-5-N-{ [4-

chl or opheny! 189 C}BQBQ?B%WWW‘K‘{)‘()BB L-i dof ur anose (conpound 5)

13 5 12—0-1s6pr,ogyl%dn643Fleﬁ&écMi§-ﬂem&mdﬁ%(t -hhdroxgipdeoxy - 5- N- ([4'
chl or ophenyl ] am nocar onyI am no | L-i dof uranose (conpound

, 2-O-i sopr opy‘?"i%@ ¥ephengll WB’GPWb@Ympﬂ}e@&xﬂofﬂmﬂ?ﬁ%@Ompound 53))
chI or ophenyl ]p @5§ g@n@ry_ _g%‘g)grsd%egky 5(}‘@1%H'_\@q.§,?goxgc¢)rrpound 7) 5

1,2-0i sopropy put yI - eoxy-
chl or ophenyl | cmmcnhgbphdng}jammntarbor}ylarﬁno ok Hnhsanofec@ompounsd ) 1

,2-0O i 3- Q- dodecyl - 5. 6-di d -5- [ 4-
1o hoxypheny | RO RO O e LSNP B ompound 9)
1,2-0Oisopr oRwobmmﬁxe%gﬁmﬁ@adm&y@mﬂhdﬁ@ﬂxﬁomrénoéékcoaagound 55)

rret hoxyphenyll} am nocar bonyl am no dof ur anose (corrpound 10) 1

, 2-Oi sopr opyl: 2'@eﬁ@P@Pﬂ4¢9ﬁ§;@ -bgty 5tﬁ°@l’éb5c}ﬂ H412hydepxy-2-
met ho henyl 0, 1
- O 1 Lopr opy LSRR ROt Gondph S R GAEBRA a5
rret hoxypheny! I,240- mopmpjd(ﬂcyé-ar@m)hy35Ldeodp§4N-a[nqsé1yﬂmymund 12) 15
1,2-O i sopr Opc};coetgeﬂ&')enﬂ%mmocar ony?amm(()j} a% x}/]otsuranogé,l (compound 57)

15  1,2-O-isopropylidenc-3-O-dodecyl-5-deoxy-5-N-{[4-

chlorophenylJaminocarbonylamino} o, D-xylofuranose (compound 58)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }a,D-xylofuranose (compound 59)
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{ [4-

20  chlorophenyl]laminocarbonylamino} o, D-xylofuranose (compound 60)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino} o, D-xylofuranose (compound 61)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino } &, D-xylofuranose (compound 62)

25  1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-

- methoxyphenyl]aminocarbonylamino }a,D-xylofuranose (compound 63)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino} o, D-xylofuranose (compound 64)
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-

30  methoxyphenylJaminocarbonylamino}o,D-xylofuranose (compound 65)
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tol yl ] am nocar bonyl am no } , L-idofuranose (conpound 13) 1

, 2- O-i sopropyl i dene- 3- O-decyl -5, 6-di deoxy-5-N-{ [ 4-

t ol yl | am nocar bonyl am no} , L-i dofuranose (conpound 14)

1, 2- O i sopwaynelspessne- 3- O hept yl - 5, 6-di deoxy-5-N-{ [4- 20 PCTAB00/00021
t ol yl ] am nocar bonyl am no) ,, L-i dofuranose (conpound 15)

1,2-0i soprquybh&ﬁﬁ?pyﬁd&e@byﬁmﬁ Pagkgsonyp N ([ 4-

t ol yl ] am nocar bonyl am no - i dof ur anose (conpound 1

1, 2-Oi sopr arpthxaghv@yﬂa@ndwwlaHBHWd@&f\}mmw(POIFIROI(r@BG@dr oxy- 2-

t hyl) ph f d 17) 25 1
oxoethy!) Pheub LI ASEAONY AENIOs bepe s el ur anose (conpound 17
oxoet hyl) phmtmioappmyﬂirbmmdrbdﬂym}mo Jige, ID- ﬂwamﬁmsamm@oﬁxﬁo gpound 18)

1, 2- O i sopropylidene-3-0O heptyl -5, 6-di deaxy-5- N- (2 hydroxy 2-
oxoet hyl %hé%@]lmmba?%&r%#%f 4601*_!15;# -dHate Bepyaminoi o,D- 1

, 2-0-isopro 6- di deoxy-5-N-{ [ 4- (2 hydroxy 2- 30
oxoet hyl )phgﬁio ‘?grmm%%og% tnxls gm no) - O L-tal of uranose (conpound 20)

14 1,2- 0-1soprdgyﬂd@e|-$6|sdeoyiy5 -debxyeS-N- (G-l ddanihedarlfonylatddnodee B- N-  {[ 4-
chl or ophenyl & Fn nocar bo H\ p ) O, L-tal ofuranose (conpound 21).
120isopr5@'1‘mﬁ(§° 9PL5 6. di deoxy-5-N- ([ 4-

chl orophenyhlzamw@ghaéﬁe@mm 1-5-dedxyl AN M@ﬁ?&ﬁnw&ﬁmw&q D-
1,2-0isopr opél |1dene 3-0O hep éb}/S 6- dc;l(lydeog{)r; 5 né
chl or oph@ny Ky fﬁrmar(mmuadﬂ ) ,L-tal of uranose (corrpound 23)

s AP P o Sash SOy 0

1, 2- G i sopr apipfirsesse (Seripabadaty| - 5, 6 di deoxy 5-N-f [4- 10

el LT RN T M
xylofuranose (compound 72)

15 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

{ [aminocarbonylamino]phenylacetyl-L-Leucyl-o,L-Aspartyl-L-Valyl-L-Proline }-
o, D-xylofuranose (compound 73) .
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-
{{aminocarbonylamino]phenylacetyl-c,L-Aspartyl-L-Valyl-L-Proline }-o.,D-

20  xylofuranose (compound 74)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-
{[aminocarbonylamino]phenylacetyl-L-Valyl-L-Proline }-c,D-xylofuranose
(compound 75)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-

25  oxoethyl)phenyl]Jaminocarbonylamino}-o,D-ribofuranose (compound 76)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonylamino }-o,D-ribofuranose (compound 77)
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonylamino }-o.,D-ribofuranose (compound 78)

30  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-

oxoethyl)phenyl]aminocarbonylamino}-o,D-ribofuranose (compound 79)
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met hoxyphenyl ] am nocar bonyl am no) , L-tal of uranose (conpound 26)
1,2-0Oisopropylidene-3-0 heptyl -5, 6-di deoxy-5-N- ([ 4-

met hoxyphenyl ] am nocar bonyl am no | f, L-tal ofuranose (conpound 27) 15
1, 2- O-i sopr woydoiagesac- 3- O- but yl -5, 6- di deoxy-5-N- [ 4- met hoxypdETBObH0021
am nocar bonyl am no) }, L-tal of uranose (conpound 28)

1, 2- O-1 sopr opyl.bdedirs 1i@éﬁ3?ﬂ@ﬁiﬁleth§l-§:d@d>ﬂem([5=(ﬁ*h@d1{o‘ﬂ§-2-

t ol yl ] am nocar bonyl'amno}, 1, L-t al 6f urandse (conpound 29)

1, 2- O i sopr opybsthdiphesylaminesatbopylaminalewPyrithiptanosg {commund 80)
tol yl ' | ami Lot f d 30
10,0 eSS R ekt gl g, (oo 20
tolyl]am nOCahlbﬁgﬂ&éx@yﬂaﬂﬁﬂocbﬂfoh}lah:irto’c}btﬂj-ﬁbmmesd CRirpoURdIs B1)
1,2-0Oisopropyl idene-3-0O butyl -5, 6-di deoxy-5-N-{ [4-
t ol yl ] ani fiocardBrisaPerykigsner3- -“E‘%D’bfﬁl’%‘)b%‘é‘?[ébrrpound 32) 25  butyl
2,3-0Ci | = (i = b S (2 225 t hyl ) phenyl
| sopr Osfﬂlogc%ﬁﬁrg%lﬁgﬁn_ , &hﬁﬁﬂ?l&mﬁwd}‘&,(ﬂ ﬂb%t%rmﬂ %‘*5%“%99 yh)fz enyl ]

am no carbon L- gul of uranaosi de (conpoun exyl
2,3-0i sgpr oF;ﬂ-Odmpeelﬁ,ligertﬁ-ﬁ@ahgptl f )B-S\de(o_ﬁ(ﬁ~5(m~{f$fdr ox;(;- :Z))Zloxoet hyl )hphten?/l ]
am nocar bonyl, am no | - - ano conpoun e
RS KR S S T T OV
oxoet hyl )phenﬂ.quﬁmamumylmhem?,jmguhof ur anosi de (conpound 35)
15 ecyl 2,3-0-isopropylidene-5, 6-di deoxy-5-N- {

[ 4- ( 2- hy &P ox gblprophenyllaminasaxbeyyipmined il -shefuEnasesompound 84)

am no)-[err] ;- gL | £le oJ3] 3ON_ (T4 dodecyl
2, 3- 02 [ [sopr Lé'%-%%oﬂ%&ﬂg@@&%l:ggo&;é/tﬂgpﬁl@%yﬁﬁk( gf‘hydr oxy- 2_}/
oxoet hyl ) phenylotophemdaatineagpoayiamino} @r-ripofuraposeqtompoumdi8de ( conpound 37)
butyl 2,3-0-i,soRpr.opylidene-5, 6-did - 5- -
chl grophenyl]1 il E%myg‘ﬁw- T n‘éﬂ%&)ﬁgﬁ‘x ,"K‘yglli.‘ﬂ[{é‘?‘uranosi de (compound 38)
hexyl 2, 3- 0- hieRkQphenyISRRocarbor a8 0¥ o, B-ribofilrdnose (compound 86)

15 1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-

methoxyphenyl]aminocarbonylamino } o,D-ribofuranose (compound 87)
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino} o, D-ribofuranose (compound 88)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-

20  methoxyphenyl]laminocarbonylamino}o,D-ribofuranose (compound 89)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-
methoxyphenylJaminocarbonylamino}a,D-ribofuranose (compound 90)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{ [4-tolylJaminocarbonylamino} o, D-
ribofuranose (compound 91)

25  1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino}o,D-
tibofuranose (compound 92) '
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{ [4-tolylJaminocarbonylamino} o, D-
ribofuranose (compound 93)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino } o, D-

30 ribofuranose (compound 94)
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chl or ophenyl ] am nocar bonyl am no}-[err], L-gul of uranosi de (conpound 39)
heptyl 2, 3-0-isopropylidene-5, 6-di deoxy-5-N- { [4- 10

chl orophenyl ] am nocar bonyl ami no } -, L-gul of uranosi de (conpound 40)
decyl 2, 3- Gydsmsosy! i dene-5, 6- di deoxy-5-N- ([ 4- PCT/IB00/00021
chl or ophenyl | am nocar bonyl am no} - P, L- gul of ur anosi de (conpound 41)

docecyl 2, 3-Dai L | el /=3y .
am no%:/ar bony ,gﬁ%&@?@dreﬁ;gﬁ?%.g?e@?ﬂ&rsgaﬁeggggv ?fé g‘hﬁéﬁﬁ%’%ﬂﬁmﬁ@%ﬂ@ } ?/CID'
2, 3- 0- i sopr ofydfudesse- @ompourdasyy- 5- N- ([ 4- _
met hoxly;s)hgnypbdu' nocarp ir: I 'ny -,g[ L- of ur anosi de (conpound 43)
hexyl 2,3- o-L [ ‘PSSBS?P?/‘E‘%Hé‘?’@é-"%r“&'é%‘?ﬁ‘?’%’f%w{[ 4-

th h ' ' kylouLof spaaiosvigy end 44
oDty D 3 ey R [ g o Al NICPRIRR 44)
met hoxy pheny®hribefutaaessotepmapaindd6)[ err] , |, L- gul of ur anosi de (conpound 45)

Y xonmeuyl AR ARRE s dol PO g [

met hoxyphenyl’Tam™ onylram no err],’L-gul of uranosi de (conpound 46)

dodecyl 2, 3- {JamanpirbpylamiabphenyBacdiytleqDespartyl-Lf Vialyl-L-Proline }-c,D-
met hoxyphenyl_é(gm’ nocazr bonyl ggj@no}- [err], L-gul of uranosi de (conpound 47) 25
butyl 2, 3-0-TSBPRBYYIE NE 76 di deoxy-5-N- { [4-tolyl]am nocarbonyl ami no }

-L- gul p,tw-&apﬁbgmﬁsgrm@uﬂeigﬂﬁheoxz-s-NhexyI _ _
2, 3-0-isopropylidene-5, 6-di deoxy-5-N-([4-tolyl|am nocarbonyl am no) -, 3, L-
gul of ur albsi Bﬁm(nggﬂpgxwignmgpheny acelybpt Yalyl-L-Proline}-a,D-ribofuranose

2,3-0-isopro Xﬁngﬁ'ﬂﬁ , 6-di deoxy-5-N-{ [4-tolyllam nocarbonylamno } -1,L-
30 gul of urahosfde (‘conmpound 50)
16 2,3-O-isopepylidefe-3-WmestypH ajeyt y-GdN (45 2Gydrakgedey - 5- N- {

e o SRS e BBk ko e o2 T BP0 51
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-

15 oxoethyl)phenyljaminocarbonylamino}-o,D-lyxofuranoside (compound 100)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{{4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonylamino }-o,D-lyxofuranoside (compound 101)
2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2-

oxoethyl)phenyl]aminocarbonylamino}-a,D-lyxofuranose(compound 102}

20 2,3—O-isopropy1idéne-1-O-dodecyl-S-deoxy-S-N-{[4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonyl amino}-c,D-lyxofuranoside (compound 103)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-
chlorophenyllaminocarbonylamino}o,D-lyxofuranoside (compound 104)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{[4-

25  chlorophenyl]aminocarbonylamino}o,D-lyxofuranoside (compound 105)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{ [4-
chlorophenylJaminocarbonylamino} o, D-lyxofuranoside (compound 106)
2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-lyxofuranoside (compound 107)

30  2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-

chlorophenylJaminocarbonylamino} o, D-lyxofuranoside (compound 108)

20



5 1, 2-O i sopropylidene-3- O dodecyl - 5- deoxy-5- N-{[ 4- ( 2- hydr oxy- 2-
oxoet hyl ) phenyl | am nocar bonyl am no}--[err], D xyl of uranose (conpound 53)
1,2-0O i sopropylidene-3-0O decyl - 5-deoxy-5-N { [4-(2-hydroxy-2-
oxoet hyl ) phgpywbksmes nocar bonyl am no} - a, D- xyl of uranose ( conpaaviebeigoo2:

, 2-O-i sopropyl i dene- 3- O hexyl - 5-deoxy-5-N- | [4-(2-hydroxy-2- 10
oxoet hyl ) phegwl te far anose (conpound 55)
1,2-0i soprogél(lbggggm@ﬂé}a%uty%nge%ﬁx )@R 4-(2- hydr oxy- 2-
oxoet hyl) phempth]oayphmy]z}mhnugalrbmy}m]an@}oCDaly;tocﬁtﬁmncsiﬁcs(eor(lmmnd(lﬂ)j 56)

, 2-O 3 t.h 4-(2- hyd -2-
oxoet Ihf/IOI)O[)gg 3;’I' gsr?’i%fﬂ?@ f‘?}n’gh‘;?%é?ﬁ?ﬂ%&)%y%%%fl[Jragosey((r:g)r(r%ound 57) 15
1, 2- O i sopr opitoReptR ']z@uﬂ ?raﬁnﬂﬂ@ﬂy 1?co%rﬁncfsfde (compound 11%)

chl or ophenyl gam nocar onyI am no) a, D-xyl of uranose (conpound

ﬁl O i sgpi OID BiQrdsoprapytidenecly O-lspiyd-5>dpoxy-fN-{ 4- 4 59
o O Pheny ! Ao A Rh R Ay leRlfd o AN Eorh SR Y 59)

chl or opheny| 2 3rd-isoprupyhidenelrOrizcyles- ﬂboxylSGqu[&nose (conpound 60) 1

lid - 3 O but yl - 5- degxy-
cﬁl g}r Bf)ﬁgwﬁyrﬁ%ﬁn u hogy! agm)t(?-y}m Mﬁ%@@cémﬁal&)
1, 2- G- i sopr opyle %g%rpgﬁ@n@ﬁt@ﬂodcél BRRYN ){ fa-[ 4-

chl or ophenyl ] ani no onyl am no of ur anose (conpound 62) 25
1,2-O i stpr opythpumnmmammmumm4wcoﬂ:r{mqsrue (compound 113)

nethoxypheny l,a. nocar bonyl.aqi n DXyl Qf yrano Co und 63
120 Sopr PO eREPH RS a3 (P niRbab R tamido) .-
et hoxy phenylykafirdheside kmpoand npty[ err], D-xyl of ur anose (conpound 64)
, 2- O-i sopropyli dene- 3- O hexyl - 5- deoxy- 5- N- %

met hoxypheny Pé?ﬂ%%@&b’b@ﬂwﬂa%hqb’lﬁéepﬁ BN Wbﬂhﬁma@ébﬂp@wa@&)
17

1

lyxofuranoside (compound 115)
15 2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-tolyl}Jaminocarbonylamino } o, D-
lyxofuranoside (compound 116)
2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{ [4-tolyl Jaminocarbonylamino } o, D-
lyxofuranoside (compound 117)
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino} o, D-
20  lyxofuranoside (compound 118)
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-
{ [aminocarbonylamino]phenylacetyl-L-Leucyl-o,L-Aspartyl-L-Valyl-L-Proline }-
o, D-lyxofuranoside (compound 119)
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{ [aminocarbonylamino]phenyl
25  acetyl-o,L-Aspartyl-L-Valyl-L-Proline}-o,D-lyxofuranoside (compound 120)
"2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-
{ [aminocarbonylamino]phenylacetyl-L-Valyl-L-Proline } -0.,D-lyxofuranoside
(compound 121)
2,3;4,6-Di-O-isopropylidene-1-carbonyl-L-Leucyl-o,L-Aspartyl-L-Valyl-LProline-

30  o,L-xylo-2-hexulofuranosonic acid (compound 122)
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1 ,2-0Cisopropylidene-3-0 butyl-5-deoxy-5-N ([ 4-
nmet hoxyphenyl ] am nocar bonyl am no) a, D- xyl of uranose (conpound 66) 1
, 2- O-i sopropyl i dene- 3- O net hyl - 5-deoxy-5-N- { [4-
met hoxyphenwd mnzesacar bonyl am no [err] , D-xyl of uranose (conPCI/IR0BERI 5 1
, 2- O-i sopropyl i dene- 3- O dodecyl - 5- deoxy-5-N-f [4-tol yl ] am nocar bonyl am no)
, D- XY, 04 819005 & ('cgﬁﬁﬂéﬂénldca@@ny] o,L-Aspartyl-L-Valyl-LProline-c,,L-xylo-2-
2-0Oi sopropyl i dene- 3 8} | - 5- deox {
-tol yl]ani d@&dpﬁmm pag (comppund 123 xyl of uranose (conpound 69)
2-O i sopr I am noI
1D 10 ;ﬁa’ @&gﬁ J‘?’éXJbo@a%g%%yPa%Aiﬂaﬁyf B2 L RIS IV
-O i sopr op)d—lhdiarneurand}ohmtayxki{&mtmngﬂm)l\l-{ [ 4-tol yl]am nocar bonyl am no
rr], D | of ur gnose, (c u 71 .
- O i sopropy }-@élﬁ%prgp "h‘&r ’%rT’Pﬁ'é’gg'ASBQWI'I{'VE‘W%{‘()PI’?]I“}Q&%W8125o nyl am no
err]D hexa%hﬂid&&ﬁ@&&d (déﬁfﬁB@nWFbSYZ) 15
2- O i sopropylidene-3 % deox
a ohyl
) -

-h'

—_ -

ni nocar boriﬁ @msmpmﬂr@lnx}d g L—YeluﬁMPrplmerquthyA@-anex\yllofuzanmow1: L-Proli

r (conpound 73)
, 2- O soprop dgé p‘%“gqg@gecyl 5- deoxy-5- N- {
[am nocar bonya, 346+Dil @lispydpatidéngt 1-deok y- A [4-yH]erdophaly}) kminoParbbn ylathinbdy r | , D-

2. 0 SopPophEadieet SeRtelbtee Comerupd 128, .

[ am nocar bO”ﬂﬁ%@l@hﬁ%ng?ﬁ@énﬂl‘é@Yﬂlm A4-Proline }-aD xyl of uranose
(conpound 75 i sopropyl 1 dene- 3- O dodecyl - 5- deoxy-5-N- {

[ 4- ( 2- hydr oxynqhomhcnyﬂxmwhgrbqrm@myo! ei-rde-2rhissnlpfuranase fcopmound 28)r anose
Ezogoﬁggr ZS{; %4 6-Di- -1Sopropy11§en%-r 9(?6\6 —q(-el\?-‘:f[Etoplﬁ?n(}ﬁ/ocar%onﬁomﬁoﬁ-o't\,lf.ixylo-
oxoet hyl)phewﬂdxamfmem)ﬂoamm))} [err], D-ribofuranose (conpound 77)
1,2-0isapr | i dene- 3- O hept d 4- (2- hydr oxy- 2-

oxoet hy: fﬁﬁerﬁ%\‘ﬁ?ﬁ{%’t‘iﬁ%yﬁ y‘n’dN}ﬁgZ%bY‘il"Bbé ugangse )(/corrg)c/)und 78) 30

1, 2- O-i sopr oppkb&RIHp l%nga%déhrb‘énfi%ﬁﬂéja‘éclbb(ylbiﬂexﬁl?afméﬂéééwmgpound 130 h)

oxoet hyl ) phenyl ] am hocaf bonyl ami no}-[err], D°ri bof uranose (conpound
18 2,3-O-isopropylidene-1-deoxy-1-N-{[4- ch]orophenyl]amnocarbonylammo}-aL-

SN Y /- |—|H|—||_\m
o= '_'l\)('D N('D

xylo-2-hexulofuranose (compound 131)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-methoxyphenyl]aminocarbonylamino}-c.,L-
20  xylo-2-hexulofuranose (compound 132)
2,3-0O-isopropylidene-1-deoxy-1-N-{[4-tolylJaminocarbonylamino}-a,L-xylo-2-
hexulofuranose (compound 133)
2,3-O-isopropylidene-1deoxy-1-N-{[aminocarbonylaminophenylacetyl-L-Leucyl-
o,L-Aspartyl-L-Valyl-L-Proline) }- o, L-xylo-2-hexulofuranose (compound 134)
25  2,3-O-isopropylidene-1-deoxy-1-N-{ [aminocarbonylaminophenylacetyl-o,L-
- Aspartyl-L-Valyl-L-Proline) }- ¢, L-xylo-2-hexulofuranose (compound 135)
2,3-O-isopropylidene-1deoxy-1-N-{[aminocarbonylaminophenylacetyl-L-Valyl-L-

Proline)}- o, L-xylo-2-hexulofuranose (compound 136).

30 The sugar derivatives of the present invention exhibit various pharmacological

properties and are useful for treating animals with various inflammatory and
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1 ,2-0isopropylidene-3-0 nethyl-5-deoxy-5-N- ( [4-(2-hydroxy-2-

oxoet hyl ) phenyl ] am nocar bonyl am no) - a, D-ri bof ur anose (conpound 80)

1, 2-O i sopropylidene-3- O dodecyl - 5-deoxy-5-N-{ [4-

chl or opheny{laglsagsar bonyl am no} a, D-ri bof uranose (conpoundp&#iBeo/oot:

, 2- O-i sopropyl 1 dene- 3- O decyl - 5-deoxy-5-N-{ [4-

chl or ophenyl | am nocar honyl am.no ‘ | hof 1
20 Sopr opd PRGN RS b ek HEGRAS dARER YL diecs,

chl or opheny| maftiplosderbsis) ullegrmfi oejé¢dtion) dnd-psoidesisur anose (conpound 83) 1
, 2-O-i sopropyl i dene-3- O butyl - 5-deoxy-5-N- {[4- 10

chl or ophenyl ] am nocar bonyl am no [err], D-ri bof uranose (conpound- 84)

1, 2- O i sopr ofl¢ frde babexyiiciRidFloups EemaivedSinNome[of-the compounds of the present
chl orophenyl | am nocar baonyl ani no a, D-ri bof uranose (conpound 85) 1

2.0 50 p? opiIVERHGRATS acidig nd éwn erganip and mg:gqmc{baqua ts. The resulting salts are

met hoxypheny ' ' - 5
Ty B er LTSRN AT b SiOfAANSA: CAOTIRY b

met hoxypheny by theiusual prioo Ay teghhiquds, such]as suspending Hhesempeunthinuwatesand then 1

, 2- O-i sopropyk i - 3= 0- t ¥l 5- T : - .

nmet hoxypheny?‘}dér%eﬁrgecgqlg%%@ﬁ%ﬂ?\% %ﬁ%ﬁ rolrg%%a}ré%égsg. F’é%mn%lgfj r?(f:l s%‘éa)ble bases _

1, 2- O i sopr ojngludd R3S 3o, pytasstanslemmerbumiy-et¢.[ 4- 20

met hoxypgﬁ?nyl ] am nocar bonyl am no) a, D-ri bof ur anose (conpound 89) 1

, 2-O-i sopropyl i dene- 3- O net hyl - 5- deoxy-5-N-{ [4-

met hoxy phenyiThamemnest ablueioy | of the egsaltingr daliok ubjgowse té corapo evdboldibn under 1

, 2- O-i sopropyl i.depe- 3- O dodecyl - 5- deoxy- 5- N'i Ju4-tol vyl ]am nfo?]ar onyl am no)
cD ri BEnips esse@ot‘qﬁgéﬁguglf)nc%s Y to ensure precipitation of the salt upon

, 2- O- i sopr opyddiiA@whidh & ek Yiltered 3R yied® The{saltdloft @k Yrdsahtl iR AGH0R by A49 no }
a, D -ri bof uranose (conpound 92 1

, 2- O i sopr oph¢ Preewred gndsrisajstly nos-aguesiy conditions. For exgmpie, disselyingrfmsragicani no )
a, b ri BOf Wi APRSRednfP PR AddR ) exactly ohe equivalent of the desired base to th

, 2-0O i sog)sr op?/fi déne- 3-%} gﬁt yl-5- deog;%aSc- KI— feﬁlﬂy? 'gl1 yol ] aem' eF%”garzl?)sc‘?n(;:.ll :fm' no
laD- 30 ri bedmg sohoene aid stirping e $odytion at 0-5° C causes the precipitation of the acid

19 salt, which is then filtered, washed with the solvent, and dried.

Altemnatively, the solvent is stripped off completely to obtain the desired salt. These
20  salts are often preferred for use in formulating the therapeutic compositions of the
invention because they are crystalline and relatively more stable and water-soluble.

The salts are better adapted for parenteral administration than the free acids.

Because of their valuable pharmacdlogical properties, the compounds of the present
25 invention may be administered to an animal for treatment orally, topically, rectally,
internasally, or by parenteral route. When the therapeutic composition is to be
‘administered oraily, it is preferred that the compounds of the present invention are
admixed with a filler and/or binder, such as starch and a disintegrator. The admixture
may be pressed into a tablet conveniently sized for oral administration. Capsules may
30 also be filled with the powdered therapeutic composition for oral administration.
Alternatively, a water solution of the amine salt or suspension of the therapeutic

composition may be admixed with a flavored syrup and administered orally. A salt of

23



1 ,2-0-isopropylidene-3-0-nethyl -5-deoxy-5-N {

[4-tol yll am nocarbonyl am nol [err], D ri bof uranose (conpound 95)

1 ,2-0isopropylidene-3-0-dodecyl - 5- deoxy-5- N

[ am nocar bowmy b@gossophenyl J acet yl - L- Leucyl - aL- Aspartyl - L- ValpgirAkooloe21i ne} -

5 a, D-ri bof uranose (conpound 96) 1

, 2-0-1 sopr Opiﬁle'tﬂﬁnfclcﬁxsousqgﬂeﬁﬁéken@dmﬁhéc&lpound is aﬁmxmstered by parenteral

[am nocar bonyl am nophenyl | dcetyl -[ err] L- Aspartyl yl-L-Proline)-[err]-
ri bof uranoserqutanpound 97) 1

, 2-0-i sopropyl i dene- 3- 0- dodecyl - 5-deoxy-5-N- 10

| am nocar bonyl ar ni nophenyl | acetyl -L-Val yl -L-Proline}-caD-ri bofuranose
(conpound 98The pharma@euBicl- ¢aupwsitiond pfi theeprése@ inyentidn- &re dquelesably profluced

[ 4- (2- hydg ox

oxoet hy )%he%“‘f TIPS IS B SR5ABE MR FRB U PR g 2,05 En AR AL et &)

2, 3- 0- i sopr opythpot@d &f Ihé invehtydn- &&t&(myeaﬁt bhe[ pliybiclGhidujig avxeptable base salt
oxoet hyl )phe% am_noc r ny am no} - % xof ur a 03| de (.conmpound 100)
2,3-0- 1 S0pr o f%%msre Bl b7 HEYATIeR SUEr RO o kTB S the
oxoet hyl ) phegsthy @aua%aéﬂp&nyé amm)doga@elw%&f w@mw@!@ {160 &P b3k tyl Ofive
2,3-0- |sopropyI|dene- 1- 0- decyl - 5- deox (2- hydroxy- 2-

oxoet hyl ) phe?@ﬂ‘ﬂ’%‘ﬁﬂ%@@é{r%ﬁmﬁtﬁé‘} Jhﬁ@?“ﬂ%[ﬂ%ﬁs%mﬁﬁdwbw) isp0
2, 3-0-1 sqpr opyla P&’tﬁféﬁﬂ} PR GHY tRe ABEY -mayVbé ihétedsed NN AIQiYd 2p to the

oxoet hyl ) phenyl F'am nocar bonyl ami no) - a, D- I yxof ur anosi de (corrpound 103)
2,3-0O1i sopromxlmméosagetolmcmwmspmw 5-N-{ [4-

chl or ophenyl ] am nocar bonyl am no) a, D- |1 yxof uranosi de (conpound 104)

2, 3-0-isopropyl i dene-1-0-butyl -5-deoxy-5-N-{ [4- 25

chl oro pheny| Therpresera iipe@ntioraaiso miclwdeDWiuylimftu scope pratirugscafinthe wothpd@ids of

i or ophont Rmael 11 and PR abherl SR Hpdiks wil B fonsiopdl e vivess of

2, 3- O i stpr ofhyse chmpouids, Gvidetc seadiby ﬁiewoyvditeﬂl-m {vivé-into the defined compounds.
chl or ophenyl l.am nocar bon |, ami g(g a DJ\éxofuranOSJ de (conaound 107) 30
2,3-0-isopro 9?‘i°88?f5’ pyoct 6“’8% s sgection,apd PrRparaficn .0 Fsuitable prodrugs

chl or ophenyl rggwipcar bonyl am no } c, D-] yxof uranosi de (conpound 108)

20

The present invention also includes the enantiomers, diastereomers, N-oxides and
20 pharmaceutically acceptable salts of these compounds as well as metabolites having

the same type of activity. The present invention further includes pharmaceutical

composition comprising the molecules of Formulae I, II and III or prodrugs,

metabolite enantiomers, diastereomers, N-oxides, or pharmaceutically acceptable salts

thereof, in combination with pharmaceutically acceptable carrier and optionally
25  included excipient.

In the above synthesis, where specific acids, bases, solvents, catalysts, oxidising
-agents, reducing agents etc. are mentioned, it is to be understood that the other acids,
bases, solvents, catalysts, oxidising agents, reducing agents etc., may be used.

30  Similarly, the reaction temperature and duration of the reaction may be adjusted
according to the need.

The examples mentioned below demonstrate the general synthetic procedure as well
as the specific preparation of the preferred compound. The examples are provided to
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2,3-0-isopropylidene-1 -0O nethyl -5-deoxy-5-N-{ [4-

nmet hoxyphenyl ] am nocar bonyl am no)[err], D- 1 yxof uranosi de (conpound 109)
2,3-0-isopropylidene- 1-Obutyl-5 -deoxy-5-N { [4-

met hoxyphenwd geéxacar bonyl am no ) aD- | yxof uranosi de ( conpourdr/ixod)002
2, 3-0-isopropylidene-1-0-heptyl - 5-deoxy-5-N- ([ 4-

rret hoxyphenyl j am nocar bonyl am no c¢, D-| yxof ur angsi de ound 111)
2,3-01i sopr oﬂbﬂ‘ﬁ“&@ﬁég detailielcthe inveption andssh RPH 8‘: constrained to fimit the S°°Pe
met hoxy pheny|df @ presear ineentioani no a, D-| yxof ur anosi de (conpound 112)

2, 3-0-isopropylidene-1-O dodecyl - 5-deoxy-5-N-{ [4- 10

nmet hoxyphenyl ] am nocar bonyl am nB X ide (conpound 113)
2,3-0i sopropyl i dene- 1- O et hyl | yl ]am nocar bonyl am no
}a D I yxof uranosi de (conmpound 114)

230|soprop i dene- 1- O but yl - 5- deoxy- 5- N- L
[ 4-tol yl ] ani n‘(y;wpmow}/\reatﬁ rﬁyy%/e%r ]aesztone. methanpl.o PYyFidiAgs icther.( tsmpydraframs) 15

2,3 0-1sopr omeladleNifia deridibhiie gﬁe&% wdin veribd &zgmg'rlaggyg ‘ﬁ%@&ﬁﬂ@%am no

c, D | yxof uranosi nmpoun ene-
- O-decyl - 5- detbeqpr@:edurc(de[smhedl il ]harﬁnnmm bwwlsalwme 22YB- poor y1e1ds of the

Iyxofuran05| - .

- Godocy! - 5 T R A bl T sopete e R RRUARKURERR: & a g near i
| yxof ur ar105| dm a Peokipdlmer Bac8gon instrunien8-Nuicleaohiagmatici Risorante (NMR) data (H,
- O-dodecyl -

[ ani nocar boﬁ- :ﬁ%ﬁB&B%HW&‘éW" XL300 MKz ipsirument yising, tetramzthylilane 35 89 1o 3

a, D- | yxof ur anfigidp stafdaid QChechidal Idnization Mas3-Spettsd (TIMB) wetebtalned using a

-O-dod | -5-d b I h
acet§| eﬁ;rr] u?rﬁﬁ%aMT-‘*E Wﬁ"&%&%ﬁ%&eﬁ enﬁﬂbiﬂ?&’ﬁoéﬁtaesye@shpound

120) n@a‘lﬁo@&%&'é){ﬂ@ﬂ@ pr e%@ﬁﬂ@ﬁﬂé aéhé'?éa %téai\'(o 33 mm Hg, 120°

[ am nocar bony am no] phenyl acetyl-L-Val yl-L-Proline D- | 'yxof ur anosi de
( conpound 312 K] source terppgaured were @ed.sopr opyl i dene- 1

- carbonyl - L- Leucyl -a, L- Aspartyl -L-Val yl -LProline- 30

a, L- xyl o- 2- hexul of uranosoni ¢ acid (conpound 122)

EXAMPLE 1

20  Preparation of 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-methoxy-2-

oxoethyl)phenyl] aminocarbonylamino}-f,L-idofuranose.
Step 1: 1,2-O-isopropylidene-3-O-decyl-6-deoxy-5-p-tosyl-o,D-glucofuranose.

25  1,2-O-isopropylidene-3-O-decyl-6-deoxy-o.,D-glucofuranose (11.0 gm) (prepared by
the method reported in U.S. Pat. 5,360,792) was dissolved in pyridine (50 ml) and
“cooled to 0-5° C. To this was added p-toluenesulfonyl chloride (6.5 gm in 60 ml
pyridine) dropwise under agitation. After 7 hours, the solvent was removed under
vacuum. The residue that was obtained was extracted with ethyl acetate and washed

30 with saturated sodium bicarbonate (NaHCO;) solution and brine. The residue was

then dried over anhydrous sodium sulphate (Na;SO,) and the solvent was removed

25



21 2,3;

4,6-Di - O-i sopropylidene-|-carbonyl -a, L-Aspartyl-L-Valyl-LProline-[err]L-xyl
0- 2- hexul of uranosoni ¢ acid (conpound 123) 2, 3-0-isopropyl i dene-
1 -carbonyl WO @#&e53| - a, L- Aspartyl -L-Val yl -LProline-ct, xyl o- PCT/IB00/00021

2- hexul of uranosoni ¢ acid (conmpound 124) 5

2, 3- 0- i sopr opyndercheaeaurh-to abtaimat oiflwhictpang pirifled\ta! golurhn Blireimattgraphy lustayg! 0- 2-
hexul of ur anosoni.c . aci d

2,3-0-i sopr oIS Acetare i"fi’f%gﬂi}f‘m[e @)99? as anslyent (o obain 2yie L8l of ur anoson
i C acid (corrpound 126) 2,34 6 D| 0-i sopropylidene-1-deoxy- |-N-f
[ 4- chl or ophen am nocar bonyl am no} - L- xyl o- 2- hexul of ur anose
(conpound 127 he! followipg gompejinds were Igeqﬁr@pwleréh@ thosg dgseyibed imBtep f14-

met hoxyphenyl I Vd_0- 181 0f (conpound
T e S s R e

[4-tolyl] am rioZ:Q'-llsopryp)drdem’,B—mhéptxlyﬂ deoxy-S-p—td&yha-)mngbmmessa (compound 129)
15 2,3-0-isop yI|d e- 1 _-deox

2oxoet hyl)) p g’? H’F%ﬁﬁ BW%@F}m"d ipﬁ%YgD‘?ﬂB&GGf"é‘mﬂs%mose (conpound

130) 2, 305606 Mkhéjg'@?ml: @)&léox L5 -t{)sy]-a-D cofyranose.
@qrbony | am n f f\/‘f lgrh

[ 4-chl orophenyl ] am™noca exul of ur anose
(conpound 131) 2, 3-0-isopropyli dene 1- deoxy 1- N f

[ 4- et ho ocarb exul of ur anose
(corrpoun %QLTQCS'%WBP %ﬁ%ﬁ%ﬂéﬁﬁé&dﬁ éé‘i’?x BOL ﬂ"?"ramse

[4-tol yl] am nocar bonyl am no} - a, L- xyl o- 2- hexul of uranose (conpound 133)
2,3-0-isopropylidene-1 deoxy-l -N-{

[ ami nocar bony%/ %tﬁffp?feﬁl?ﬁlcaﬁ’éf"y}d ?Lb‘?;‘é%ffpm Step 1 (12.0 gm), NaN3 (12.0 gm), and

2, L-Aspartyl NnVahdlhylormiahibe ShME) (S0 bty Y9 1RaB st 1664 CARNSA AR 134)
25 2, 3-0-isopropyl irdene- eoxy- 1-N-f

[ ami nocar bony¥hagh theshbant waxeyapefatedrdif under vacuunA§}harres]dlueLthMaW§d olitaiRed! i ne)
;I. ﬁll-_ ; X)[/;m no%?&%éﬁa@nﬁ?%@ l((a?ﬁe/: aoél It Tva%e%/ginh w%tér (@) nrlngso% %H}’ eeoq'ean]fc deoxy-
layer was dried over anhydrous NaZSO4 and the solvent was removed under vacuum.
The crude material was purified by column chromatography over silica gel (100-200
mesh) using an ethyl acetate-hexane mixture (2:98) as an eluent to obtain an oil in
90% yield.

20  The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-azido-B,L-idofuranose.
1,2-O-isopropylidene-3-O-hepyl-5,6-dideoxy-5-azido-f,L-idofuranose.
1,2-O-isopropylidene-3-O-butyl-5,6-dideox y-5-azido-B,L-idofuranose.
1,2-O-isopropylidene-3-O-methyl-5,6-dideoxy-5-azido-f,L-idofuranose.

25

. Step 3: 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-amino-B,L-idofuranose.

To a suspension of LAH (2.0 gm) in dry tetrahydrofuran (THF) (50 ml) at 0-5° C was
added the solution of the above compound (8.0 gm in 20 m! of THF) dropwise. Once
30 the addition was complete, the reaction was stirred at room temperature for 2 hours.
Excess LAH was decomposed by the addition of an ice-water mixture. The reaction

mixture was then filtered through celite, washed with salt with 100 ml of THF and the
26



Proline))- [err]Lxylo-2-hexul of uranose (conpound 136). 30 The sugar
derivatives of the present invention exhibit various pharnacol ogi cal
properties and are useful for treating aninmals with various inflamrmatory

and WO 00/42053 _ 22 ~ PCT/IB00/00021
aut oi nmune di sorders, such as bronchial asthma, rheumatoid arthritis, type

| di abetes, solveTt %b%éd%ﬁeﬁ%cﬁﬁﬂsme @hh@%ﬁ&gsdi@dqstzm Rnl @f%ﬁ%@&h@s' S.

The free carboxylic acid groups contained in sone of the conpounds of the
present 5 andamqumtlaweteaemdjb@eaﬁbe savent ngﬁ%ow@nhmpgﬁmé%a@é
salts. The r tﬁﬁﬂgg}

t her apeut i ¢ g%#f%\%egqgldéﬂak%xﬁw@obtmp an o"rﬁﬁbEZo 3?)%’13 [t %ﬁﬁ%ﬁd Q%Stvétcﬂa Lln@ &l
prior art tecpetionubin, lamchomt@wpgﬂm@@nﬂh@smsﬁﬁmundl fqnthvaleatsta;md t hen
addi ng ong equi val ent of the organic or inorganic base. Exanples of

sui t abl e bases I nclude TRI'S, sodium potassium amonium etc. 10
The neutral smbm@umng)tomﬂmnaes;u&etprqgreaaimxlm@ subj ected to rotary

evapor ation under pressure to the vol une necessary to
ensure preci ﬂr%@t’ﬁ%ol&fl‘dﬂf’e:”'%ﬁ?de&}ﬂoﬂs dideoxy-3-aminonR,L-idpfuranoss t hen fil t er ed

and dried. The, §alds, qé}JthﬁLesﬂ tsés-&’ﬁp&{y Qmﬁ%yﬁ,ﬁlg uranPVI.nbe pr epar ed

under strlctly non-agqueous con exanpl'e, disso g free acid 15
in a suitabla mog&sprop)aﬂbneem-blaﬁlds Gdidesmg5layninnp, Leidofuraiosait of the desired

base to the sanme _solvent and stirring _the sqlutign at 05 C causes
the precilBitded Qrfswoxm%@erg& -@-methyl-3.g-diqcox Y ramine-B.Lr idofurpRgster ed, washed
with the solvent, and dri ed. Alternatively, the solvent is stripped

of f conpletely to obtain the desired salt. These 20 salts are often

preferred folStepsk 1L210flm}’é¥ﬂf—ﬂﬁg3 Qﬂ@cvhiaﬁ-dpbgu-é -N-fHfp@sinethorg-20f t he

:Ng;/gpf !sgln ugfg)%g&ﬁyl phc1¥y1]le noca}i)oh?llatlrﬁn%% @ﬂgdorfﬁra%l vely nore stable and

15 To a cold solution of amine (1.0 gm) in dry methyl chloride (CH,Cl;) (10 ml) was
added the methyl ester of p-isocyanate-4-phenyl acetic acid (0.56 gm) in 20 ml] of dry
CH_Cl, at 0-5° C. The reaction was stirred at the same temperature for 3 hours, after
which 90 ml more of CH,Cl, were added to it. It was then washed with water (2 times
10 ml) and brine (2 times 10 ml), dried over anhydrous Na,SO,, and the solvent was

20 removed under vacuum to obtain an oil. The product was purified by flash column
chromatography (230-400 mesh) and eluted with an ethyl acetate-hexane mixture
(20:80) to obtain a white solid in 77% yield of the pure product.

The following compounds were prepared similarly to those described in Example 1,
25 Step4:
_1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-(2-methoxy-2-oxoethyl)
phenyl}aminocarbonylamino }-B,L-idofuranose.
1,2-O-isopropylidene-3-O-heptyl-5 ,-6-dideoxy-5 -N-{[4-(2-methoxy-2-oxoethyl)
phenyllaminocarbonylamino}-f,L-idofuranose.
30 1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-(2-methoxy-2-oxoethyl)

phenyllaminocarbonylamino}-f,L-idofuranose.

27



The salts are better adapted for parenteral adm nistration than the free

aci ds. Because of their val uabl e pharnacol ogi cal properties, the
conmpounds of the present 25 invention may be adm nistered to an ani mal
for treat megogorsdssy, topically, rectally, i nt er nasal pbgraroosid:

parenteral route. Wien the therapeutic conposition is to be

adm ni stered I t s f esent

i nvention ar elozé lg%r%édﬁhdbrzedj)v%ﬁ&ﬁ{hgﬁsﬁ(Fer xgﬁygrﬂ?ﬁ}iﬁﬁ%&s‘?ﬁ%{&mgﬁst arch and
a di si nt egr atphenyllatnénaearborylamino}-B.L-idofergndse. pressed into a tabl et
conveniently sized for oral adm nistration. Capsules may 30 al so be
filled wth the powldered therapeutic conposition for oral adm nistration.

Al t ernati veI y, a water solution of tBEAMPIF2salt or suspension of the

t her apeut | conposition nmay be adm xed with a flavored syrup and

adm ni steﬁed orally. A salt of

23 Preparartlbﬁ‘ of I QQ) %bﬂ)p&ﬁddﬁ%gad)ldécﬁfﬁ Qfdéﬁgr-WFMt gﬁ;}}(}lnd I's

adm ni stered arenteral har macelt I°c

conposi tions Oéwﬂ h)hpm)ébemoqarbwemmm}é}bl@f@famsably produced 5 and

adm ni stered in dosage units, each unit containing a certain anount of at

| east one conpound of the i nvention and/or at |east one

physi ol ogi calA mixutre epestdrias obaied swExample 1, Stejsli (i Olgrri)hﬁd e@icoud NeOHQINge may
be varleg gg qitrerrepy V\%&e Iim'tz1 as ,}he ) npounds are effective at
| ow dosad® | 89aPAWashraed ah 64\ foF tvp daursy l{ed’g{tc(t’liopyvanH%led in an icerhpish ARt nay
be adm ni st epgdified té *ﬁﬂi%h@l@ﬂﬁ%&:ﬁlbn@@&ﬁ%l tA %ate%hﬂ:g patardd which

t herapeutically effective, and fhe dosage _ﬁ/}@me i ncrease esired up to

t he e PREAmERikURga stapiliag At mrrbsyzrrnph@npa product was extfmeqoweh eﬂwl
i nvention al %&tétgghmﬁhe@ Soith RyedrS dﬁgmﬁer%ﬂ rUQsSN3f§C?4h:§|éiC$|uns§t‘\'/cQts

Fornul ae I, I'n general , 'such prodrugs Y i
deri vati ves &fmoved under vacuum to obtain an oil. The crude product was purified by flash
15  column chromatography by eluting with an ethyl acetate-hexane mixture (35:65) to

obtain an oil in 92.5% yield.

The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

20  oxoethyl)phenyl]laminocarbonylamino}-B,L-idofuranose.
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]laminocarbonylamino}-B,L-idofuranose.
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-oxoethyl)phenyl]
aminocarbonylamino }-f,L-idofuranose.

25  1,2-O-isopropylidene-3-O-methyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-

_oxoethyl)phenyl]aminocarbonylamino}-B,L-idofuranose.
EXAMPLE 3

30 Preparation of 1,2-O-isopropylidene-3-O-alkyl or alkylaryl-5,6-dideoxy-5-N-{[4-

(chloro, methyl or methoxy)-phenyl]aminocarbonylamino}-f,L-idofuranose.
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15 these conpounds, which readily are converted in vivo into the defined
conpounds. Conventional procedures for the selection and preparation

of suitable 8rodru s are known. The present in\f,e ion al so
it S fibofly

i ncl udes t H¥ oners, diastereoners, N oxides and 20 tically
acceptabl e salts of these conpounds as wel | as netabolites having t he
sane type of Thedesjjed\aming, grepated similariy\as descohed i Exeamwls hojteridcwas reacted

phar maceut i cgl aggagpfdf;ﬁﬁfl%n%c.?%teﬁgmﬁiﬂ% dathe PAScc BB 38 Wb &Sibed il BXMpIeg, | !

and I'll or prodr abol'ite enantioners, diastereoners, N o0Xides,
or phar maceuftepa, tojokyain dhst desired epmppoynd. t hereof, in conbination with
phar maceutically acceptable carrier and optionally 25 included excipient.
In the above synthesis, where specific acids, bases, solvents, catalysts,
oxi di si ng5  The falpaviigcommmands were pegpated spitarlyar e nentioned, it is to be

under stood that _.the other id ases, . s0J,yents, catal ysts, oxidising
agents, redu &n@'%fﬁ’é?ﬁyiﬁ%'feggo'%qﬂé%@gﬁo"yﬁﬁh inmilarly, the reaction

t emperat ure am@;n%ﬁé,@y]]agﬁn&grgohgamqg,maomoge adj ust ed according to
t he need. he "exanpl es nentioned bel ow denonstrate the general

synt hetic pr d2@dsaprepylidene3-O-decyb g 6+dileoxysdN-{l4c preparati on of the

gaeferred COmg%ﬂﬂﬂ%&“?%?{embﬁ%ngéﬁ%%q@ﬁ%)rggélﬁ"[eOi nventi on and shoul d not be

constrai ped 4@2-OiisoprogyliderecIPeheptyl-5,6-ditledxlyes-Nr{f4ent i nventi on.
EXPERI MENTAL TA[LS 5. arjo sqQl vents, such as acetone, nethanol,
pyridi ne, et F@EW ey lamyRAcatan Fl‘,‘“"°|]IE'L"8‘I’fB5?Qﬂs§s, and di chl or omet hane, were

dried using YalbQuspréPytitée-3-eRsIRNL536-areyds-Na{ (40
chlorophenyl]aminocarbonylamino} B,L-idofuranose.
1,2-O-isopropylidene-3-0-dodecyl-5,6-dideoxy-5-N-{[4-
15 methoxyphenyl)aminocarbonylamino} B,L-idofuranose.
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl] aminocarbonyl amino} o,L-5-epiglucofuranose
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
methoxyphenylJaminocarbonylamino},L-idofuranose.
20  1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-
methoxyphenyllaminocarbonylamino}f,L-idofuranose.
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-N-{ [4-
tolyllaminocarbonylamino} ,L-idofuranose.
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{ [4-
25  tolylJaminocarbonylamino}f,L-idofuranose.
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
-tolyl]anﬁnocarbdnylamino}B,L-idofuranose.
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-
tolylJaminocarbonylamino} B,L-idofuranose.
30
EXAMPLE 4
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t he procedure described in the literature. Wet sol vents gave poor yields of
t he products and internedi ates. IR spectra were recorded as nuj ol

mul I s or aﬁ)g'[- t film10 on a Perkin El nmer Paragon instrunment.
Nucl ear Magne d|a’é'5|‘g§sonance (NWR) data (H, O were r ecor dEqvL,
Varian XL-300 MHz instrunment using tetranethylsilane as an I nt er nal

st andard. Ch&usragation o9fi 22tP-deprapyldenssc@rdedeay]-Hbydidroxy-oNt i (2anethoixpg a
Fnnigan VAT oxbdBpiRn IRERMO ARG lanfilh) #PSfoMtnfsan | NOOS data system

General ly, a direct expdSure pro thane as the reagent gas (0.33 mMm
Hg, 1200 15 C source tenperature) were used.

EXAMPLE 1 arati on, of

I 201 sopr oBRLAS SOBeRRETe & Qsdeiessfgennd gyl poDrliofismpse.

oxoet hyl ) phenyl ] am nocar bonyl am no -,, L-i dof uranose. Step 1:

1, 2- O-i sopropyl i dene- 3- O-decyl - 6- deoxy- 5- p-t osyl - a, D- gl ucof ur anose. 25
1, 2- O i sopr opyPdeapserylidengetPrdogecyd-§xdeorys b -gllefuranasean éprepdréd . (bygnihe

(prepared by repokt.ed g S , 360, 7 was, di ssol ved
in pyridine (’ESI o4 gepgrﬁégﬂnh%'c%% fevé' ?' bdg 8’-155 )C?va$§£§cﬁe|€asw\?tfgsp'gog%eélas“?fonyl
p- t ol uenesul tlipside, alsingrthel procéduse desciibedsid Eample 1, Hiepilditer@btaily Gpesicedunder
agitation. Al 7 ho .Lhe solvent was renoved under vacuum The
resi due that ]::é\rgéouggtué%‘%dl%s extracted with ethyl acetate and washed 30
Wi th satt@ated sodi um bi carbonate (NaHCO3) sol ution and brine. The residue
was the% dFi ed. over anhaldrous sodi um sul phate (Na2S®4) and the sol vent
was renpved Lhefollowing compounds were prepared similarly to those described in Example 4,
Step 1:
1,2-O-isopropylidene-3-O-decyl-6-deoxy-5-p-tosyl-c,D-allofuranose
1,2-O-isopropylidene-3-O-heptyl-6-deox y-5-p-tosyl-a,D-allofuranose

15 1,2-O-isopropylidene-3-O-butyl-6-deoxy-5-p-tosyl-c, D-allofuranose.
Step 2: 1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-azido-B,L-talofuranose.

A mixture of the above tosylate, NaN3, and DMF was heated at 100° C, using the
20  same procedure described in Example 1, Step 2, to obtain the desired compound in
82% yield.
The compounds prepared similarly were as follows:
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-azido-f8,L-talofuranose.
1,2-O-isopropylidene-3-O-hepyl-5,6-dideoxy-5-azido-B,L-talofuranose.
25  1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-azido-B,L-talofuranose.

Step 3: 1,2-O-isopropylidene-3-0-dodecyl-5,6-dideoxy-5-amino-B,L-talofuranose.

This compound was prepared (90% yield) by hydrogeﬁating the above azide with
30  LAH following the procedure described in Example 1, Step 3.

The following compounds were prepared similarly:

30



under vacuumto obtain an oil, which was purified by colum chronat ography

usi ng an ethyl acetate-hexane m xture (10:90) as an eluent to obtain
a yield of 82% The foll owi ng compounds were prepared simlarly to
t hose descWVPB¥@0Fh Step 1: 5 PCT/1B00/00021

1, 2-O i sopropylidene-3- O dodecyl - 6- deoxy-5-p-tosyl -[err]-D gl ucof uranose
1, 2- O i sopr bpy0-isopropyldeDei3e@idetyl 65, G didrgxysS-pminosfl,L-thlefurjnose.gl ucof ur anose
1,2-0Oisopr L dene- t Qs | ucof ur anose
1,2-0i soprggﬁ -15qeroRY e@%é{)ﬁvptykgﬁé@?xkg é)’?l'l"ﬁ?i‘ffj—lﬁp of uranose. 10
Step 2: 1, 2-0-1sogrogyhdene-3 O~buty]~5 6- dldeoxy-S-ammo-B 1-talofuranose.
1,2-0Cisopropylid 3-O decyl -'5, 6- di dedxy- 5-azi do-[err]|, L-i dof ur anose.

A m xture of the conmpound obt ai ned from Step 1 (12.0 gm), NaN3 (12.0 gm,
and Prﬁ[g t 1000 C for 48
hour s, asft Ht&vx%soéﬁp e gglégb(@ nged\%%é f%g{]?% ?gﬁﬁ' (S 9vacuum The
resi due thaéxdeﬁ@l)qihbﬁylmdnddérbonwammh}ﬁbitaleﬁiranbseet hyl acetate and washed

with water (2 times 50 m). The organic | ayer was dried over
anhydrous Na2SO4 and the solvent was rempved under vacuum The crude
material wepndithing oBined iff Sep Bwas e RIRL Wk ?Héh%ll eéfarofai-llsb@anﬁeh phéfyi- 200
mesh) using an ethyl acetate-hexane m xture an“eluent to obtain
an oi | in acetic agdoysingthg method desgrbadoin] éoﬁtpb&néisOb@melhﬁldéWded
simlar{qy

1,2-0Ci sobr%’ﬁ‘?f’.°8mﬁ°“%‘“&7 é%ldl -5, 6-di deoxy- 5-azi do-0, L-i dof ur anose.
1, 2- O i sopropylidene-3- 0O hepyl -5, 6-di deoxy- 5 azi do-f 3, L- |dofuranose
1,2-0Oisopr S
I 201 sopr D IHEEHE rigelhi s Rplisiiitm B0R ddedrcu S mEBBREZE
St ep 3: Step 4:

1,2-01i d i.d f3, L-i dof
o2 el BB Aot ARSI BRSPS o ot -
C was 15 p}@ﬂﬁgmhb&rﬁdﬂ?ﬁhhﬁg dB’LtBlehrﬁQ@é’e corrpound (8.0 gmin 20 m of

THF) dropw se e tion was conpl ete, the reaction was stirred
at room t enlp%ﬁhtseprepﬂmen2“3f{btbﬁﬁﬂ~5 6-didepx -8 3%-{ [4A2- maboue&@mbx!h by the

iltered ¢ HaRERasOHE ML IBRERRE O 100 ' of ToF and the
26 1,2-O- lsopropyhdene-S-O-butyl -5,6-dideoxy-5-N-{[4-(2-methoxy-2-oxoethyl)
phenyllaminocarbonylamino}-f,L-talofuranose.
20
EXAMPLE 5
Preparation of 1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-f,L-talofuranose.
25

The ester obtained in Example 4, Step 4 was hydrolyzed with aqueous NaOH (IN)
using the procedure'outlined in Example 2. The yield of the pure product was 64%.

The following compounds were prepared similarly:

30  1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-

oxoethyl)phenylaminocarbonylamino}-f,L-talofuranose.
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sol vent renoved under vacuum The residue was dissolved in 200 ml of ethyl
acetate and washed wth water and brine. The solvent was dried over
anhydrous Na2SO4 and renoved under vacuumto obtain an oil in 91%
yield. The CYABUEHME showed a single spot on thin | ayePCURBYMRYgr aphy
(TLC) and was used as such for the next step The foll ow ng
conpounds wer b2-isoproppllideines3t@qheptyl-5,6-dideony-5 -N-{[4 (2-hydroxy-2-

, 2- O-i sopropy| 0- 3, L-i dof uranose.

1 , 2- O i sopr o%ﬁeﬁdgﬁéq@]@%gg%%m%ggfgiﬁxrog'gg’gg%gno [err], L-idofuranose.

1 ,2-0Oisopr opylo.cbap@pgh@nbatgibngl.sMIMy-)s-N-{mmnyc{rexy-,’Q-, L-i dof uranose. 10
am no-[err]L-idofuranose.

1, 2 0-isopropylidene 0- yl-5.6-did

Step 4: 1,2- @ﬁ@wk)amﬂmcgb@y&%wlg(iﬁ‘a’@f*ﬂ@m? 5-N- | [4-(2- et hoxy- 2-
oxoet hyl ) phenyl ] am nocar bonyl am no ) -, L-idofuranose. 15 To a cold
solution of amne (1.0 gm in dry rrethyl chloride (CH2Q12) (10 m) was
added the nethyl ester of p-isocyanatBX4MPhE®$y| acetic acid (0.56 gm) in 20
m of dry [err] at 0-5 C. The reaction was stirred at the sane
tenperature for 3 hours, after which 90 mM nore of [err] were added
toit. It wasPiepaatiowndied, 2v®4i§mpmlyl§den(:-2-®iaﬂqk or alkylat{l-516-ideorly-5:N-Hi- ( 2
times 10 m), g |ed v r hj 254 ban t.he g%v?n was 20 renoved
under vacuum OB‘PJF‘ﬁfH 'P enyHATmosroonylaming |- ‘@%‘i‘/“aF‘P%Fsh col um
chr omat ogggaphy (230-400 rresh) and eluted with an-ethyl acetate-hexane

m xt ure (20:80) to obtain a white solid in 7704%4 eld of the pure
product . - The desjfed faglineo Rrapgree sHpidastydie thetr deseritegdn &ixagiplg frablep 3 dvaShose

gegcg Ibggplr g \%FI g&;&@h %an égrogg%:/?ﬁgﬁaélat : gsem§( the 5procc{ilure described in Example 1,

[ 4- (2- met hoxy 12p dxto@btajn the desired C@hwﬂllmﬁi%mﬂi bonyl ami no }[er r]
-,, L-idof uranose. 1,2-0Oisopropylidene-3-0 heptyl -5, 6-di deoxy-5-N-{
[ 4- (2- met hoxy 2- oxoet hyl)

The following compounds were prepared szmx]ar]y

1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino } §,L-talofuranose.
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino}8,L-talofuranose.
20  1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino},L-talofuranose.
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino},L-talofuranose.
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-
25 methoxyphenyl]laminocarbonylamino} f,L-talofuranose.
_ 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
methox yphenyljaminocarbon ylamino) f,L-talofuranose.
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]Jaminocarbonylamino}B,L-talofuranose.
30  1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-

methoxyphenyl]aminocarbonylamino},L-talofuranose.
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phenyl i | am nocar bonyl am no }[err] , L-i dofuranose. 30 1

, 2-O-i sopropyl i dene- 3- O but yl - d| deoxy-5-N- { [4-(2-nmet hoxy-2-oxoet hyl)
phenyl j am nocar bonyl am no )[err] , L-i dof ur anose.
27 WO 001420531 | 2- O- i sopr opyl i dene- 3- O met hyl - 5, 6- di d@ST(BEP21(
[ 4- (2- et hoxy- 2- oxoet hyl ) phenyl ] am nocar bonyl am no
}-[err], L-i dnﬁ@-snpmpylldene-3-O-d_odecyl-5,6-digieoxy-5-N-{[4- . EXAMPLE 2
F4 (2. hycFi.: g)[zs% ta}n?tglocg}cbo%ylar%in%}bi?tgfo?ﬂrlﬁ dene- 3- O decyl - 5, 6- di deoxy-5- N-{
oxoet hyl) pheﬂzld-?sawasyﬁdehe@yé@emg}s &xaécs)al,imptaf ur anose. A mixture
of ester as obtained in Exanple 1, Step (1.0 gm and aqueous NaCH (IN, 10

30 n) was HehtleminacadopdeminotBidalofnaseur s. The reaction was cooled in an
i ce-batch and, 180?1_03%%3_396_&&”05—!8megow 53143"{ (drochloric acid (HCl). A

white solid Separate pon standing at room
t enper at ur e. tolyijamigcabonilamins } X Falobirewbsev t h et hyl acetate and washed

with water, dried over nh d S sol vent was renoved
under vacuund-£®- b“BP‘ES’PW‘ §¢% ‘Vlllg%z‘f‘%’éy%cﬁ%t was purified by flash 15
col um Chr0”Biﬂﬂﬁﬁrm&&bgﬂyl%%'}ﬂﬂ-t‘ﬂom}a@geet hyl acetate-hexane m xture
(35:65) to tain an ol 1n 92.5%vyield. The foll ow ng

conmpounds were prepar ed simlarl y

1,2-Gisgpropylidene-3- O dodecyl - (;e?g&q? ¥r 5-N- | [4-(2-hydroxy-2- 20
oxoet hyl)'phenyl ] am nocar bonyl am no} err -1 dof ur anose.
1,2-0Oisopropylidene-3-0 heptyl -5, 6-di deoxy-5-N-{ [4-(2-hydroxy-2-

Preparation of dodecyl 2,3—O-|sopropylxdene-1-O-dodecy1-5,6—d1deoxy- -N-{[4-(2-

methoxy-2-oxoethyl)phenyllaminocarbonylamino-f,L-gulofuranoside.
15  Stepl: 2,3-O-isopropylidene-1-O-dodecyl-6-deox y-5-p-tosyl-o,D-mannofuranoside.

2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-o, D-mannofuranoside (prepared to the
method reported in U.S. Pat. No. 5,360,794) (6.0 gm) was dissolved in pyridine (5 ml)
and cooled to 0-5° C. To this, p-toluenesulfonyl chloride (5.3 gm) was added
20  portionwise with stirring. After 7 hours, the solvent was removed under high vacuum
pump. The residue obtained was extracted with ethyl acetate, washed with saturated
NaHCO; solution (2 times 10 ml) and brine (2 times 10 ml), and dried over anhydrous
NazSO,. The solvent was removed under vacuum to obtain an oil, which was purified
by column chromatography and eluted with an ethyl acetate-hexane mixture (5:95) to

25  obtain the desired compound in 82% yield.

The compounds pieparcd similarly were as follows:
2,3-O-isopropylidene-1-O-butyl-6-deoxy-5-p-tosyl- c,D-mannofuranoside
2,3-O-isopropylidene-1-O-hexyl-6-deoxy-5-p-tosyl- o,D-mannofuranoside
30  2,3-O-isopropylidene-1-O-heptyl-6-deoxy-5-p-tosyl- o,D-mannofuranoside
2,3-O-isopropylidene-1-O-decyl-6-deoxy-5-p-tosyl- o,D-mannofuranoside.
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oxoet hyl ) phenyl ] am nocar bonylam no [err][err], 3, L-idofuranose.
1, 2- 0O i sopropylidene-3-0O butyl -5, 6-di deoxy-5-N-{ .
[ 4- (2- hydr oxy- 2- oxoet hyl )phenyl ] ~am nocar bonyl am no)
-[err], L-i WP 0¥RABse. 25 PCT/IB00/00021
, 2-O i sopropyl I dene- 3- 0- net hyI 5, 6-di deoxy-5-N-{ [4-(2-hydroxy-2-
oxoet hyl ) pheStgp 223 Osisapropylidensril 1 dodecylL S, 6-difeox yafasido-B,D-gulofuranoside.
EXAMPLE 3 30 Preparation of 1,2-0-isopropylidene-3-0alkyl or
al kyl aryl -5, 6-di deoxy-5-N-{ [4- (chloro, nmethyl or
net hoxy) - phemyiu}cmm apmarab@wé@monﬂa £9.0 lem) ANANY @rIDFﬁ) and DMF (50 ml) w
28 desired am ne, prepared simlarly as described in
Exanmpl e 1, §teé§d3t l%sc far-A8; hawrs. The solygnt fwas thespmeped andsr Nsmyaamtthsa usi ng

dosi rod Compieby e 6aCIAlBAL f CotABbte und washed WhEPudler LOOGR ST, | )
1,2-0i soprmbyﬂ'ﬁdméiua vaxsodrikdcger anﬁydﬂoueﬁxz)‘sai-ahld t(ni 4elvent was removed

chi or o henyl r i dof ur anos
1.2-0 |psopr opyFP ‘;d],e 2ﬂ'@/cauecfcn rpz(&%\llag diL 88 Qvﬂky cfg_hfmr ﬁhromatography (silica gel

chl or ophenyl ]IOﬂnQOﬂlmeshbonyhmﬁg wath] £mixthireiofl QPaIEtB IR Etatelidl hexane to obtain an
1,2-Oisopro - O heptyl -5, 6-di deoxy-5-N- ([ 4-
P AT oyl ani 1
C

chl or ophenyl onyl ami nol }[err] , L-idofuranose. 1
, 2- O-i sapr opyl i dene- 3- O butyl -5, 6-di deoxy 5-N- {[4-

chI or ophenyl ] am nocar bonyl am no }[err] | dof ur anose. 1
, 2-0O i soproﬁ&h f@&mnscwméwpmwr@ﬁtﬁddéawys N-{ [4- 15

met hoxy phenyy,g1218 A& RNULR, 61 8kdeb- 5 -bailic BIEHERPERISide
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-azido-B,L-gulofuranoside
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-azido-B,L-gulofuranoside

15 decyl 2,3-O-isopropylidene-5,6-dideoxy-5-azido-B,L-gulofuranoside

Step 3: dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-amino-p,L-gulofuranoside.

To a suspension of LAH (2.0 gm) in dry THF (50 ml) at 0~5° C was added a solution
20  of the compound obtained in Step 3 (3.0 gm in 10 ml of THF) dropwise. Once the
addition was complete, the reaction was stirred at room temperature for 2 hours.
Excess LAH was decomposed by the addition of ice-water mixture. The reaction
mixture was then filtered through celite, washed with 100 ml of THF, and the solvent
was removed under vacuum. The residue was dissolved in 200 ml of ethyl] acetate and
25 washed with water and brine. The solvent was dried over anhydrous Na,SO, and
_removed under vacuum. Crude product was purified by column chromatography and
eluted with an ethyl acetate-hexane mixture (50:50) to obtain a 61% yield of the pure
product.
The following compounds were prepared similarly:
30  butyl 2,3-O-isopropylidene-5,6-dideoxy-5-amino-B,L-gulofuranoside
hexy! 2,3-O-isopropylidene-5,6-dideoxy-5-amino-B,L-gulofuranoside
hepty! 2,3-O-isopropylidene-5,6-dideoxy-5-amino-B,L-gulofuranoside
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1 ,2-0isopropylidene-3-0decyl -5, 6-di deoxy-5-N- ([ 4- met hoxyphenyl ]
am nocar bonyl am no) [err], L-5-epiglucofuranose

1,2-O i sopropylidene-3-0 heptyl -5, 6-di deoxy-5-N-( [4-

met hoxyphenwo @m@eesdcar bonyl am no) ,, L-i dof uranose. 20 1 PCT/1B00/00021

, 2-O-i sopropyl i dene-3- O butyl -5, 6-di deoxy-5-N-{ [ 4-

met hoxy pheny ¢ BA9-3 lideHe56-tidesyl 5-bmind0f Ugdeanoside 1
, 2- O i sopr opyl‘?gjrgne-s-ogﬂ?gdecyl -5, 6- diy](-jeoxy@g? N-% [ 4-
tol yl ] am nocar bonyl am no } [err], L-idofuranose. 1

, 2-O-i sopr ODX{% depe- ﬁa&c?fc&lsl'-éji%@%@?&255,6-%&0{}%’54@? [4-(2-methoxy-2-0Xo-

tol yl ] am noc am no}ferr ur anose.

1, 2- O i sopr opthiyDpheng8niGotesipinylantin®}-BLlcgubofyrabodidd [ 4-

tol yl ] am pocar bonyl ami no }[err] ,,L-idofuranose.

1, 2-O i sopropylidene-3-0 butyl -5, 6-di deoxy-5-N-{ [4-

tE ?(lA 'x\//lp ]Lgmanocarbtacuucyh@mﬁimpoﬁ 48k (0.5 -drSh0ih Uir R CEBCL, @0 mi) was addg% the methyl

Pr epar at i on &fterof p-ispqyaegie-dpheny agticacid @8@ &) fin § ng-ofidiy 68,Ch-at0-3° C.

[ 4- (2- met hox : 5 ' ] .
y-Terr], L-i do eu Fegcr:]t(ljosner.n&tlﬂ'é Qsak @“‘réj[)gtgtgé( LWCH’R’(&P&E&Q '?é(xj FHLS, after which 90

, 2- O i sopr opyl imbe of SHECH ovks adtledstodib dk yvas thentveashied fvithraterDRatdimef 10 afose.

Cor epar el R S AR 1ORTE A AR R AR s eyt 808508 s
react ed w t hugder ohananetowbtaimyn oil. The l:godﬂtlt Wairs] qi&xaiﬁwsbylgolhhm dhfdiﬁz&éﬁtﬁ@yd
described in aml e St e , to o in the desire conmpound in
B6oh yi o d. | 1630400 Mgk and PRt Wil b AR ARG bR ane PR30 80Na A o
those descri Wfifle idkidty 80%l yield. Step 1:

15  The following compounds were prepared similarly:
butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-methoxy-2-
oxoethyl)phenylJaminocarbonyl amino}-B,L-gulofuranoside
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-methoxy-2-
oxoethyl)phenyl]aminocarbonyl amino}-B,L-gulofuranoside

20  heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-methoxy-2-
oxoethyl)phenyl]aminocarbonyl amino}-f,L-gulofuranoside
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-methoxy-2-

oxoethyl)phenylJaminocarbonyl amino}-f,L-gulofuranoside.
25 EXAMPLE 8

Preparation of dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy -2-

oxoethyl)phenylJaminocarbonylamino}-8,L-gulofuranoside.

30 A mixture of ester (0.3 gm), as obtained in Example 7, Step 4,and 10 ml of aqueous
NaOH (IN) was heated at 50° C for 2 hours. Thereafter, the reaction was cooled in

anice-batch and acidified to pH 3 with 3N HC] and a white solid separated, which
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2- O-i sopropyl i dene-3- O decyl - 6- deoxy-5-p-tosyl -[err] D al | of uranose
2- O i sopropylidene-3-0 heptyl - 6-deoxy-5-p-tosyl-[err], D-all ofuranose 15

1,

1 )

1, 2-0-isopr ogyl i dene- 3- 0- but yl - 6- deoxy- 5- p-t osyl - aD- al | of ur anose.
Step 2: 1 WO00/42053 PCT/IB00/00021

, 2- O-i sopropyl i dene- 3- O dodecyl - 5, 6- di deoxy- 5- azi do-, L-t al of ur anose.
A ni xture of bedameablospon tstapding abroonate@peratuge. (Jhis paduch was extragted it ethy] C,

usi ng the 20 crihed i I Step,2, to obtain the
desired conpd% ﬁagglgﬁd Wag%a%“@?%’l (Eﬁeta ek g"%@o%égﬁa@%ptpﬁﬁgﬁgﬂ Wilarly
were as fol | mensived under vacuum to obtain the oil. Crude product was purified I:;cy flash column

, 2- O-i sopropyl i dene- 3:- O, decyl] -5,.-di -5-azido-.,L-t f ur angse.

5-0-1 sopr opyIPEEREEBIE benESiid f HEAreR T BifiEdPSET GoNeh s

1, 2- O i sopr oy mekEiAg s@idinMayYied, 6- di deoxy- 5-azi do-,[err], Lt al of uranose.

Step 3: 1
, 2- O-i sopropyl i dene- 3- O dodecyl - 5, 6- di deoxy- 5-am no- p, L-t al of ur anose.

Thi s conpounghd\esHoRifRnfRusdROéry pRbatkd Bnilygr ogenati ng the above azide
with 30 LAH f ol Ioowi ng thg procegurbe described in Exanple 1, Step 3.

The fol | owi nButglohdlrisepropdidened Spdidenay SriNi{[4x(2-hydroxy-2-

3(2) O i sopr 0F')?/)Heggll?éb%p_ygar&iengﬁrp%r}yé_arcrlmlinggszly.-_ggl_ogunr?rho i-dferr] , L-t al of uranose.

1 ,2-0i dopr oyl 2,860so8ropylident 5,6-didéoxy HNop{¥-(D-hadroxp2] er r ] t al of ur anose.

201 sopr gpy | ene O UL 995 GRS (671 Letal of uranose.
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonyl amino}-f,L-gulofuranoside
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

15  oxoethyl)phenyl]laminocarbonyl amino}-B,L-gulofuranoside
EXAMPLE 9

Preparation of alkyl or alkylaryl 2,3-O-isopropylidene-5,6-dideoxy-5-N- {[4-(chloro,

20  methyl or methoxy)-phenyl]aminocarbonylamino}-f,L-gulofuranoside.

The desired amine, prepared similarly to that described in Example 7, Step 3, was
reacted with an appropriate isocyanate, using the same procedure described in
Example 7, Step 4, to obtain the desired compound.

25
The following compounds were prepared similarly:
‘butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
chlorophenylJaminocarbonylamino}-f3,L-gulofuranoside
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

30  chlorophenyllaminocarbonylamino}-f,L-gulofuranoside
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

chlorophenyl]aminocarbonylamino}-f,L-gulofuranoside

36



5 Step 4: 1, 2-0-isopropylidene-3-0 dodecyl -5, 6-di deoxy-5-N {

[ 4- (2- met hoxy- 2- oxoet hyl)

phenyl ~am nocar bonyl am no} -, L-t al of ur anose. The ami ne obtained in
Step 3 was W@&¥42888 wi th net hyl ester of p-isocyanat e-4- phe®RATIBO0A002I et ¢
acid, using the nmethod described in Exanple 1, Step 4, to obtain the
desired 10 decel zjm-o;nnmpyliﬂehﬂSBQﬁ’dgdxg45dN -{[4 The foll owi ng conmpounds

were preparedq.simlayly, otho anpl e 4, Step 4:
1,2-0i sopro%'_&‘;‘? %‘Pa{]@}{'@pﬁ%k?\ %dﬁé’e%ﬁ%“faanﬂﬁ € [ 4- (2- et hoxy- 2- oxoet hyl )
15 phenyl] adBda@,q@rjlenydg?@yhaa)esléhxdeaiépslx -pose.

1, 2- Olsopropylldene 6- di deoxy-5-N-{ [4-(2-nethoxy-2-oxoethyl)

phenyl am nocehi¢rophenaiaminocyr anEnQ}a Sgmofieaneside
L, 2- O N-{ 14-(2-neth 2- t hvl
oot | Sapr R ARRErG s B fadh a0 N {28 (2- et hoxy-2- oxoet iyt

EXAVPLE 5  methoxypRe®Riiidcarbonylarhino}-B,L-gulofuranoside

, 2- O-i sopropyl i dene- 3- O dodec xy-5-N-{ [4-(2-hydroxy-2-
oxoet hyl )phe*?f'}‘b’ﬂ %%%%WB@WP%%%%W‘Y%éﬁ {¥4‘L t al of uranose. 25 The

ester obtai nﬁg[hb{}?ﬁéou hﬁno‘barbgh pmﬂm\]\?i_égg&gﬁlngggg wi th aqueous NaOH (IN)

usi ng the proced 't ned in Exa . The yield of the pure product
was 64% heptyl 23r@-isapropylidens- i;@ﬂtsbgm@NNéﬁ“e prepared simlarly: 30

oot hy! RbneReraNERERA e oy S pLioRibontds anose. 0
31 decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-methoxyphenyl]
aminocarbonylamino}-B,L-gulofuranoside
dodecyl! 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamin }-B,L-gulofuranoside
15  butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
tolylJaminocarbonylamino}-B,L-gulofuranoside
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
tolyl]Jaminocarbonylamino }-B,L-gulofuranoside
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
20 tolylJaminocarbonylamino}-B,L-gulofuranoside
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
tolyllaminocarbonylamino}-B,L-gulofuranoside
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

tolylJaminocarbonylamino }-8,L-gulofuranoside

25
EXAMPLE 10
Preparation of 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-methoxy-2-
oxoethyl)phenyljaminocarbonylamino}-a,D-xylofuranose.
30

Step 1: 1,2-O-isopropylidene-3-O-dodecyl-4-carboxaldehyde-o,D-glucofuranose.
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1 ,2-Oisopropylidene-3-0heptyl -5, 6-di deoxy-5-N- { [4-(2- hydroxy 2-
oxoet hyl ) phenyl ] am nocar bonyl am no [err], L-tal of uranose.

, 2- O-i sopropyl i dene-3- O butyl -5, 6-di deoxy 5-N- ( [4-(2-hydroxy- 2-
oxoet hyl ) phwodop2sd nocar bonyl am no ) -[err], L-tal of uranose. PCH1B00/00021

EXAMPLE 6 Preparation of 1,2-0isopropylidene-3-0alkyl or

al kyl aryl -5, 6- di deoxy-5-N-[[ 4- (chloro nmet hyl or

met hoxy) - phenyl ] am nocar bonyl ami no | D-t al of uranose. The

desi red ani nel® preBipspeen of ha- erﬁcgprmhﬁmfﬂ Qe@QQP?)BéEDerSPMBGe (20.0 gmyp 3,
was gS I

descri bed i n%@txegﬁe?%& ?]e%etﬁ&weggﬁé&&q}t opﬁlﬁﬁg%tﬁfﬁtofj?%g’g\iv%tgﬁ 2@6@%%&?:—38 in 81%

yi el d. 15 C 'Elmllftmhloﬁ\hiam@4 (NrQ)gm rinl §Owﬂr0é vmtepwaeaﬂded rdrdewikey after which

1,2-0isopr | i dene- 3- O- dodec 6

chi-or opheny | TG TIRERGT Bt Ardoph berint 1o 0 Paige 250 ml of etjancl was
, 2-Oi sopr Op)éﬂdm&hareﬁktﬂﬁ(}rﬂxnﬁe @ndla d@n Yol Whs{septated, which was filtered out.
chl or ophenyl | am nocar bonyl ami_no Ihgﬁ(!] L-t al of uranose. 1

0
,2-O i sopr opﬁqlﬂéhﬂa%ev@??éﬁflfm% %5 nder Kagyum and ethyl acetate was added to

chl or ophenyl i keRraar Rorks! e Rashed fwatd-whit, Qideaad%eﬁ ﬁ‘nhydrous Na,S0;, and the
1,2-0Oisopropylidene-3-0 butyl -5, 6-di deoxy- - L%

chl or opheny| [salERawsremayadumkeyacam [o ohtain |aopu imf % &ield. Producy was used as
, 2- O-i SORHOPY émﬂﬁou%mb% M&ﬁix?,e%g@&ew 5-N-{ [4- 25

rret hoxyphenyl | am nocar bonyl am no err | of ur anose. 1

, 2- O-i sopropyl i dene- 3- O-decyl -5, 6-di deoxy-5-N-{ [ 4-

Teéh‘gYE ooy DRRRRARLEARORML Nl peflakcih BAcB) {1 21 03¢

met hoxyphenyllll,zagnsthr?%dg)d a:m ?etg]yld{t-eaﬂbbxdldd}@h@&m-gm%ﬁran%@e 1
, 2-0O tvl - I

ot oy uheny A R IUR L0 WY S Aot ddehyteos: & Bieaferanose

15 1,2-O-isopropylidene-3-O-hexyl-4-carboxaldehyde-c,D-glucofuranose

1,2-O-isopropylidene-3-O-decyl-4-carboxaldehyde-o,D-glucofuranose.

Step 2: 1,2-O-isopropylidene-3-O-dodecyl-4-oximino-o,D-glucofuranose

20 To a solution of hydroxylamine hydrochloride (12 gm) in a mixture of pyridine (50
ml) at room temperature was added a solution of aldehyde (obtained in Step 1, 15 gm
in 30 ml ethanol) and heated at 75° C for 24 hours. Pyridine was removed under high
vacuum pump, water was added to it, and the desired compound was extracted with
ethyl acetate. The ethyl acetate layer was washed with water, dried over anhydrous

25  Na;SOq, and the solvent was removed under vacuum. The crude product so obtained

_ was purified using flash chromatography by eluting with a 15:85 ethyl acetate-hexane
mixture to obtain the pure product in 90% yield.

The following compounds were prepared similarly:

30  1,2-O-isopropylidene-3-O-methyl-4-oximino-o,D-glucofuranose
1,2-O-isopropylidene-3-O-butyl-4-oximino-o,D-glucofuranose
1,2-O-isopropylidene-3-O-hexyl-4-oximino-o,D-glucofuranose
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32 1 ,2-0isopropylidene-3-0 dodecyl -5, 6-di deoxy-5-N-{ [4-
tol yl ] arni nocar bonyl am no}[err] , L-tal of uranose.

120isor e- 3- O-decyl -5, 6-di deoxy-5-N-f [4-
tolyl]am ﬁocardoog(%?am no [err], L- taljm(‘jur anoseN_ { 5[ 1 PCT/1B00/00021
, 2- O-i sopropyl.idene-3-0O hepty I-5 6- di deoxy- 5-
tol yl] ampnogérgdgrfﬁ‘l’l’&ﬁl’ﬂ@ﬁ['%?”rq eyl éfQ}pImpgscéD-glucofuraq_ose
, 2- O-i sopropyl i dene-3- O butyl -5, 6-di deoxy-5-N- { [4-
t ol yl ] am nocar bonyl amino )[err] ,L-tal of uranose. 10
EXANMPLE 7 Step 3: 1(2-Opisopropidend-3-dbdedegyl-5 -deoxy-5-amino-0,D-xylofuranose.
2, 3-0-isopropylidene-1-0-dodecyl -5, 6-di deoxy-5-N-{ [4-(2- .
nmet hoxy- 2- oxoet hyl ) phenyl ] am nocar bonyl am no-j 3, L- gul of ur anosi de. 15

Stepl: 2,8-0¢ 'DoSaOdi)Emyxbh e [LA-I—ﬁ-(6 gD_) in dry THF (50 m]) at 0~5° C was added a solution of

- 0- dodecyl 6- deoxy p-tos mannof ur anosi de.
2, 3-0- |sopr0|9§1“|“‘d@Wéme€UDSng 16 g dissokxedain (30hmh o6 THEA rdsepwiee. (Qroephe ed t o

t he mebigitos SR ?@rd mer}elﬂ:n%n rhidture Was Ftﬁa&pﬁ régxé)telgger%uget"%or Phdurs.

di ssol ved in pyridine and coo
p-t ol uenesut Egﬁssb Ie*ﬂiovanéecpmszegln?y hees addikibnd of Ee-vpmert mixtinies Fhenirédotion

t Af renoved der .hi.gh uu
Sump.  The r oot WaHEEn olBRa SR BT bolE S SRV O ST ot R Gl FE Rt ¢
saturated0 was rédnéiE@dQimlet vaduom. (TRe trésicke W4} diksolveddn P00 A 6f26tgyl%§taﬂso m),
t was . r under vacuum

d hyd 4. . Th l.ve
£ ot ai n an WBFEY Yiih Siikgand s TR Solvent wag GHeH GueT SHVEREE SieSipngrding
eluted with esneelyundseladhrmhenanbta Xdnurl, (Whith) Wl %§nfx&pt@}‘ ol

nd in 82%vyield.
desired Corrpgllljroglatographyob))c eluting with ethyl acetate to obtain the viscous oil in 68% yield.

15 The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-amino-ct,D-xylofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-amino-ot, D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-amino-o,D-xylofuranose
1,2-O-isopropylidenc-3-O-decyl-5-deoxy-5-amino-a,D-xylofuranose.

20
Step _4: 2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-methoxy-2-oxoethyl)

phen-yl aminocarbonylamino}-o,D-xylofuranose.

To a cold solution of amine (2.4 gm, 8.12 mmol) in dry CH,Cl, (10 ml) was added a

25  solution of methyl ester of p-isocyanate-4-phenyl acetic acid (1.5 gm, 8.12 mmol) in 5
ml of dry CH,Cl, at 0-5° C and the reaction was stirred at the same temperature for 3
.hours. 90 ml m(;re of CH,Cl, were added to the solution, which was washed with
water (2 times 10 ml) and brine (2 times 10 ml), dried over anhydrous Na,SO;, and
the solvent was removed under vacuum to obtain an oil. The product was purified by

30  flash column chromatography and eluted with an ethyl acetate-hexane mixture (20:80)
to obtain a white solid in 63% yield, m. p. 74-75° C.

39



he conpounds prepared simlarly were as foll ows:

The
2,3-0isopropylidene-1-0 butyl-6-deoxy-5-p-tosyl- a, D-mannof ur anosi de

2, 3-0-isopropyl.idene-1- O hexyl - 6- deoxy-5-p-tosyl - a, D-mann L,de 30
2,3-0-i sopr%‘gé‘f"%zﬂ?ne- 1- O heptyl - 6- deoxy- 5-p-tosyl - abD rranng&ué%ﬁ@gzge
2,3-0-isopr o_lpyl | dene- 1- O-decyl - 6- deoxy- 5- p-t osyl - a, D- mannof ur anosi de.
33 he followdng ﬁmgpounds were prepared similarly tothose described in Example 10,

2,3-0Oisopr (mélxu:dene- 1- O dodecyl - 5, 6- di deoxy-5-azi do-[err], D-gul of uranosi de
) A mxture of the above conpound (9.0 gm, NaN3 (9.0 gm, and DVF
(50 m) was 1,2-O-isoprepilisidnead-Orderyts5ideexy48 Nntidr(d-m Ysbl vent was then
renoved under v, m ahd .t resi g | Red was dissolved in ethyl
acetate and °\%‘/8%tﬁ@z"q‘vﬁ“a‘ﬂa"\k‘/3 c:afbo(" gl %@hgghg%ﬁyﬁ%ﬂogf) . The residue was dried

over anhgdr aysONag6)ylrienk-80ehaal-aoxysdN-{ [dnRusadhoxy-2- under vacuum The
crude material was purified by col um chroma%ogra hy (silica gel
100- 200 nes ProgRYlpheny iaminpearbonyanupel-g. s KYIONraNosy | “ acet ate in hexane to

obtain an 1_,%-0-?&;}meﬁidé@é’l%)b-ﬁl}l@}-s-é&bxy-s-n{[IJ(@-nIeﬁidxM.ng conpounds were
prepared simlarly: uty

2, 3- O i sopr apgtthyiphend]Bnidociemwnyl Snine}-dd>-k@ofurgriosgiul of ur anosi de hexyl
2,3-01isopr I.dene- 5. 6-dideoxy-b5zazl dos 1.+ L-qul of ur anosi de

heptyl 2, 3- p%/_ alﬁ?%ﬁwqﬁda%ﬁi%‘gg‘?’é%af‘ﬁgs&v%{f‘ggﬁé%’-“teg'?‘?‘]y: “- gul of ur anosi de 15
decyl 2,18- OoxseRyiphetyljd@itcibnyl ashey e, D-aldfoandser r | , , L- gul of ur anosi de
Step 3: dodecyl

2,3-0isopropylidene-5, 6-di deoxy-5-am no-j, L-gul of uranosi de. To a
suspension of LAH (2.0 gm in dry Tkal#PeEt;) at 0-5 C was added a

sol ution

Preparation of 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-

15 oxoethyl)phenyllaminocarbonylamino}-o,D-xylofuranose.

A mixture of ester as obtained in Example 10, Step 4 (2.7 gm) and aqueous NaOH
(1IN, 30 ml) was heated at 50° C for 2 hours. The reaction was cooled in an ice-batch
and acidified to pH 3 with 3N HCI, at which time a white solid separated, becoming

20 an oil upon standing at room temperature. This product was extracted with ethyl
acetate, washed with water, dried over anhydrous Na,;SO,4 and the solvent was
removed under vacuum to obtain an oil. The crude product was purified by flash
column chromatography by eluting with an ethyl acetate-hexane mixture (35:65) to
obtain a white solid in 87% yield, m. p. 94-95° C.

25
The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O—decyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-o,D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-(2-hydroxy-2-

30 oxoethyl)phenyllaminocarbonylamino}-a,D-xylofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-

oxoethyl)phenylJaminocarbonyl amino}-o,D-xylofuranose
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20 of the compound obtained in Step 3 (3.0 gmin 10 m of TBF) dropw se.

Once the addition was conplete, the reaction was stirred at room
tenperature f 2 hours. Excess LAH was deconposed b ition of
i ce-wat er WP)?%%“@? The reaction m xture was then fil %@Eﬁo@ﬁ&bugh

celite, washed with 100 m of THF, and the sol vent was renoved under

vacuum Thel2eisppeopytideng: S00neayl-3-deyeS-M-{ [41(2dwHiaxyet at e and 25
washed with j: ehfy. i over anhydrous Na2SO4
and r8%%@8@%%}?&{1/@%?&99@34&2%?0%Ctu{ja'imxggé?puri fied by col um '

chr omat ogr aphy and eluted with an ethyl acetate-hexane m xture
(50:50) to obtain a 61%yield of t pr oduct . The

fol |l owi ng conpounds were prepared sz 30 but yl

2, 3-0-i sppropyl i dene-5, 6-di deoxy-5-am no-. ., L-gul of uranosi de hexyl

2,3-0Oisopropylidene-5, 6-di deoxy-5-am no-., L-qgul of yr anosi_de hept yl
2,3-01i soprBﬁ?i’rPH%‘he-og, Gla%fpd’éBBgl?Pﬁldgﬁ?‘ﬁtp'ﬁl,hﬂ g of ik ¥prykpreoxy-5-N-{[4-

34 hl ¥# methoxy)-phenyl]aminocarbonylamino}-o,D-

2. 3-0 1 sopr ShTEEREE ¥ pethory phenylaminocarbonylamino) (D sylofurancse

Step 4: dodecyl 2,3-0isopropylidene-5, 6-di deoxy-5-N{ [4-(2-methoxy-2-o0xo-
et hyl ) phenyl] am nocar banyl am - -L?‘%dffura Qsi.de To a
AR v %ﬁs“%%i“ﬁ’e“e(éj.e%‘{%‘%"%lr%ﬁg ?%/‘hf%rg?’)%” S BRI B Fmels 10 Sepey hyl
est er of0 p- 3,sesyrasaddwith phappiopaate isocyamated ugind thenganei procedate dikcritiey if°H2Cl 2
at 0-5[err]EC. lo 1 Thg rescti% m'.xéure Wan stirred at the sane

t enper at ur eEXEPPI8 18, RieR4. ta pplain B desired gompound. 1y e of [err] was added to
it. It was then washed with water (2 times 10 m) 10 and brine (2 tinmes 10

m ), dried gver anhydrous Na2SO4, and the sol vent was renoved under
vacuum t o obbefoHowingsompoynds Were BIFRRICRANNIAN; i ed by col urm chr omat ogr aphy

(230-400 mﬁ,bb—%}%ﬁm@&ﬁ'&eﬁn@;ﬂ%f&d 1.gt&|gjéy_gq¢,t[§4_e- hexane m xture (20:80) to
It idi 0

obtain a e"solid in 80% yi :
15  chlorophenylaminocarbonylamino } o, D-xylofuranose

1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-
chlorophenyllaminocarbonylamino } o, D-x ylofuranose

20  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-
chlorophenyl]laminocarbonylamino } &, D-xylofuranose
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino } o, D-xylofuranose
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{ [4-

25  methoxyphenyl]aminocarbonylamino}a,D-xylofuranose
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{ [4-
}nethoxypheny]]aininocarbonylamino}a,D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-
methoxyphenyl}laminocarbonylamino } o, D-xylofuranose

30  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4- |

methoxyphenyl]jaminocarbonylamino } o, D-xylofuranose
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15 The follow ng conpounds were prepared simlarly: but yl
2,3-0isopropylidene-5, 6-di deoxy-5-N- { [4-(2-nethoxy-2-

oxoet hyl ) phenyl I nocar bonyl ami no) [err]L-gul of uranosi de yl
2,3-0i sopwg)p@/’{‘%%g]ne- 5, 6- di deoxy-5- N-{[ 4- ( 2- net hoxy- 2- PCTBONTAR
oxoet hyl ) phenyl ] am nocar bonyl am nq)-[ert].,L-gul of uranosi de 20 hept yl
2,3-0isopr dpé}d"d%?f@?ﬁ}‘@n?f?ﬂ%‘wyﬁg e%fﬁ-s'(l\ﬁ'&%t hoxy- 2- Py
oxoet hyl') phep 'gﬂ@gmﬂmﬁm Ao} b -k Vefteabse anosi de decyl
2,3-0O1sopr opﬂ]%’gghe- , 6-di deoxy- 5- N? { [%f- (2- met hoxy- 2-

oxoet hyl ) pheli3-O-aopmpyidenerdy-dadactiby-degryr3-N-U4gul of ur anosi de. 25

EXAMPLE 8 . J
2,3-0 i sopr (}B&ﬂ]l"“@g}?’r&g@g@q% %g’&%'gﬁﬁf“f%lﬁe (2- hydroxy - 2-

oxoet hyl )sphelr,udd-iwfnagﬂarehaewamymo-deoxjém-]([4L- gul ofuranoside. 30 A

m xture of ester (0.3 gm, as obtained in Exanple 7, Step 4,and 10 m of
aqueous tolyHepinorMpondaminede-Ltx YpfusRIosE f or 2 hours. Thereafter, the
; ﬁgc; [ \%i ?’2515%‘@{58%8@3‘15%‘%’ 3-@-&%&2—;}5@6&95%—‘1[@“ dified to pH 3 with 3N HC
35 tolyl]anﬁmmnmylmﬂ’nom,@?xsﬂp@mom at roomtenperature. This

product was g acted wth te and washed with water, dried
over anhydro]gé'a’iﬁ?@&ﬂ%ﬂﬁ'?’f —@X{y&-ﬁ;ﬁg%y-%a%?(ﬁ renoved under vacuumto
obtain tipe Qbiyl]aﬂﬂ&&b?ﬁﬁﬁﬁ%&&;@xﬁumﬁmw by flash col um

chr omat ogr aph eluting with an _ethyl acetate-hexane m xture (35:65) to

b
obtain a 5 1.Xﬁ%%omprlmgeﬁcﬂ)ﬁn&th%ﬁ@%xnﬁéﬂ-d[4-

tolylJaminocarbonylamino } o, D-xylofuranose.

EXAMPLE 13
15
Preparation of 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[aminocarbonyl
amino]phenyl acetyl-L-Leucyl-o.,L-Aspartyl-L-Valyl-L-Proline }-o,D-xylofuranose.-

To a suspension of 1-(3-Dimethylaminopropyl)-3-ethylcarbodimide (EDC) (1.6 gm)
20 and 1-hydroxybenzotriazole hydrate (HOBT) (1.1 gm) in DMF (60 ml) was added
triethyl amine (1 ml) at room temperature and the reaction mixture was stirred for 30
minutes. Afterward, acid, as obtained in Example 11 (3.5 gm), and Leu-Asp(obzl)Val-
Pro(obzl) hydrochloride (4.09 gm) were added simultaneously to the reaction mixture
and stirred for 24 hours. The reaction mixture was poured in water and extracted with
25' CH,CI; (2 times 50 ml), followed by washing with saturated NaHCOj5 solution, water,
brine and dried over anhydrous Na;SO4. The solvent was then removed at reduced

'pressure to get a white foamy solid, which was used for the next step without any

purification.

30 To a solution of the above benzyl ester (0.8 gm) in ethyl acetate (70 ml) was added
Pd/C (0.2 gm) at room temperature and subjected to hydrogenation using Parr shaker
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The foll ow ng conmpounds were prepared simlarly: but yl
2,3-0isopropylidene-5, 6-di deoxy-5-N- ( [ 4- (2 hydr oxy- 2-
oxoet hyl ) phenyl ] am nocar bonyl am no)-[err], L-gul of uranosi de 10 heogll

2, 3- O i sopVoMM2sene- 5, 6- di deoxy-5- N-{[ 4-( 2. hydr oxy- 2- PCT/1B00/00

oxoet hyl ) phenyl ] am nocar bonyl am no}-[err], L-gul of uranosi de hept yl

2, 3- O i sopr fgn\fl hottesn @h& cBalystdeadyiteded\ard qtiyl (aRethtgdyasxrgm@ved to obtain a white

oxoet hyl ) phen I+ L,nocgr bonyl ami no)-[err], L-gul of uranosi de decyl
2,3-0] s0pr%°3fﬁ‘r‘ §§’ﬁ»ey1 ®6- di deoxy-5- N-{ [4-(2-hydroxy-2- 15 '
oxoet hyl ) phenyl i arri nocar bonyl am no) [err] L- gul of ur anosi de

EXAMPLE 9 aration of a Kyl aryl

2,3-0Oi sopr?;b%/fq"a&rre& MPOYR LYK PE- ed@[‘ﬁ’]? | or o, met hyl or

met hoxy)s pheg;@.],wﬁgé,{acgnmmm-s-&ok yGuNof ur anosi de The desired
am ne, prepared simflarly to that described in Exanple 7, Step 3, was

reacted wit HW@Q&PDﬂMMﬁ@W@W@'AWMbLt\F@yl lineb®sBur e descri bed
in }u?an Step 4, to obtain the desired conmpound. 25 The
fol |l owi ng cg)ﬁpoun T wer e prepared simlarly: but yl

2, 3- 0- 1 sopr bRyD-isbpropybddnecd- Oe:mdyeﬁ—swepxy-d-N-

O P S BERHTLASpk SpL 5 tranol ™

chl or opfgny! | am nocar bonyl am no} -, L- gul of ur anosi de heptyl
2,3-0Oisopropyl idene-5, 6-di deoxy- 5 N-

chl or opheny! | ani nocar bonyl ami no” ) BX éﬁo‘f“uranosr de

36

Preparation of 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-methoxy-2-
oxoethyl)phenylJaminocarbonylamino}-a,D-ribofuranose.

15
Step 1: 1,2-O-isopropylidene-3-O-dodecyl-4-carboxaldehyde-a,D-allofuranose.

1,2-O-isopropylidene-3-O-dodecyl-a-D-allofuranose  (prepared by the method
reported in U.S. Pat. No. 4,996,195), was oxidized with NalOy, using the procedure
20  described in Example 10, Step 1, to obtain a 76% yield.

The following compounds were prepared similarly:
1,2-O-isopropylidene-3-0O-methyl-4-carboxaldehyde-c,D-allofuranose
1,2-O-isopropylidene-3-O-butyl-4-carboxaldehyde-o,D-allofuranose
25  1,2-O-isopropylidene-3-O-hexyl-4-carboxaldehyde-o,D-allofuranose
1,2-O-isopropylidene-3-O-decyl-4-carboxaldehyde-o.,D-allofuranose.

Step 2: 1,2-O-isopropylidene-3-O-dodecyl-4-oximino-c,D-allofuranose.

30 1,2-O-isopropylidene-3-O-methyl-4-carboxaldehyde-o,D-allofuranose (obtained in
Step 1) was reacted with hydroxyl amine hydrochloride, using the procedure

described in Example 10, Step 2, to obtain an 80% yield.
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decyl 2,3-0isopropylidene-5, 6-di deoxy-5-N-{[ 4-

chl or ophenyl ] am nocar bonyl am no) -[err], Lgul of uranosi de dodecyl
2, 3- Olsopr‘g{% | g:pe 5, 6- di deoxy- 5- N- ([4-

chl or opheny! P aNi fdcar bonyl ani no} - [er r], L-gul of uranosi de 5 FCTARpYA0021
2,3-0Oisopropylidene-5, 6-di deoxy-5-N-{ [4-

rret hoxyphenyl ] am nocar bonyl ami no }-[err], L-gul of uranosi de hexyl
2, 3- 0- i sopr ornd follewRiE ok beﬂﬁ%& e Jiéllmxlarly
met hoxyphenyl ] am nocar bony am no err], L-gul of uranosi de hept yl

2,3-0 i soprob -59Prepﬂl®nd13démh£4wﬁ{nmo -3, D-allofuranose
nethoxyphen r.bon err uran05|de decyl
2,3-0Oisopr ofp%/ﬁnée%r p)éhc% %32‘2@%?’?@ 4{1 Rg‘illllﬂ nyI ]

ami nocar sonyl, 2.0- ﬂ@plb?flidene-sl-eihukﬁfﬂéﬂﬂxﬂﬁi-@ ®-allofuranséedecy!

2, 3- Olsopr | i dene-5, 6-di deoxy-5-N-1

met hoxypheny -Shisepsenylisisne-B0rdacyl-4- Q_Xlgmorﬂ Drallofwantse.15  but yl
2,3-0Oisopropylidene-5, 6-di deoxy-5-N- ([ 4- t ol yl ] am nocar bonyl am no)
-0, L- gul of uranosi de hexyl 2, 3-0isopropylidene-5, 6-di deoxy-5-N- ([ 4-

t ol yl am noc &8téohyl,2:0-i3oprbpyliiend-310-dodeeiy)5 aieosy-Samino-o,D-H B uydnose.
2,3-0isopropylidene-5, 6-di deoxy-5-N- ([4- 20 tolyllam nocarbonyl am no }

-[err], L-gul of uranosi de decyl 2,3-0isopropylidene-5, 6-di deoxy-5-N{

[ 4- 10 th)thbathEHﬁS@ErbS )slzarwaq&m{cea wthLAJHI @sﬁ:\g mE%béésurc outlined @f€CY!

2,3-0O1isopr olﬁr)yl i dene- 5, 6- di deoxy-5-N-([ 4 yl J'am nocar f:)onyl am no )
[err],L-g xaml?}ea%&eae? tosobtain‘a 79% yield. EXAVPLE

10 Preparation of

1, 2- O i sopropyl i dene- 3- O dodecyl - 5- deoxy- 5- N- { 1] 4- ( 2- et hoxy- 2-

oxoet hyl )phé?hylft]ﬂéﬂwmaeanls weterrepar¢dosimilafy: xy| of ur anose. 30 Step 1:

1, 2- 01 S0P Ry 95055 a8 5 SRR LRI B Ratlbiscof ur anose.

15 1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-amino-0,D-ribofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-amino-o,D-ribofuranose
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-amino-o,D-ribofuranose.

Step 4: 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-methoxy-2-oxoethyl)

20  phenyl]aminocarbonylamino }-c,D-ribofuranose.

The amine obtained in Step 4 was reacted with methyl ester of p-isocyanate-4-phenyl
acetic acid, using the method described in Example 10, Step 4, to obtain the desired
ureido compound in 68% yield.

25

_The following compounds were prepared similarly to those described in Example 14,

Step 4. |
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{ [4-(2-methox y-2-
oxoethyl)phenylJaminocarbonyl amino}-o, D-ribofuranose

30  1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-(2-methoxy-2-

oxoethyl)phenyl]aminocarbonyl amino}-a,D-ribofuranose
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To a suspension of 1,2-0isopropylidene-3-0 dodecyl - aD- gucof uranose (20.0
gm (prepared by the nethod reported in U S. Pat. No. 5, 360, 792) in
water (20 m) at 0-5 C, a solution of NalO4 (20.0 gmin 60

wat er) was 4OA&ER08} opwi se, after which 5 the reaction vvagc'gfﬁoplf’@&' at
roomtenperature for 10 hours. 250 ml of ethanol was added to the
reacti on m x1.8r@Ispcbpylidé¢riet 2 Osityleh-deoxy SelNdil 4 2methgxyea was filtered out.

Sol vent was svapona ed fromt e f| | trat uum and et hyl acetate was
added to ﬁﬁ@ f"‘é&y ]aﬁ‘é““ 0%5?1“??10;&%{5}%&@%8% wat er, dried over
anhydr ous Na?@@lso@f’@ghb@leéometﬁﬁLﬂﬂéﬁxyVﬁiN—f[mﬂmmdBr vacuum to obtain

an oil in 81%yield roduct was used as_1Q such wi thout any purification
for the nextoxXqedyylphenyllaminoppshonyjaming I D-BbefBIARase- wer e prepared similarly:
1, 2-O i sapropylidene-3- O net hyl - 4- car boxal dehyde-[err], D gl ucof uranose

1, 2- O-i sopropyl i dene-3- O butyl - 4- car boxal dehyde-[err] D gl ucof uranose 15

1, 2- O-i sopropyl i dene- 3- O hexyl - 4- caEBXoAMPHEHYde- [ er r ] D- gl ucof ur anose

1, 2-O i sopropylidene-3- O decyl - 4- car boxal dehyde-[err], D-gl ucof uranose.

Step 2: 1,2-0isopropylidene-3-0 dodecyl -4-oxi m no-[err] D gl ucof uranose

20 To a soPmp&mﬁoméf hy@-ﬁuydopyﬁd&aeﬁwdmybﬁiddm)( 3-N-¢#) (2Hydeoxyr2¢t ur e of
pyridine (50 room t e.was added a solution of al dehyde
(obt ai ned i n°’§t°€’dl)!?m" a@mocarbony gﬁ‘“ﬁ%‘%"&o\l\ﬁﬁmﬂs’? and heated at 75[err] C
for 24 hgyrs. Pyridine was renoved under high vacuum punp, water was

added to it, and the desired conpound was extracted with et hyl
acet at e. TheThka ¢sjar obtainegtio Exayple 14a Stapek wasihydrotyzedhwith aqegaue Na@FE(IN),

anhydr ous 20'15’" fie {yloc%ﬁﬁ're%ﬂm%ﬁ'ﬁ{ ?%xgﬁ@surﬁiﬂ}{ﬁ ﬁé‘ﬁﬁs‘ireéf%{ih&gr Ing liergef ude

product so was puri usi roma y by
el uting vmthylald:LS. 85 et hyl acetat e-hexane m xture to obtain the pure
product in 90% vyi el d. The foll owi ng conpounds were prepared

simlarly: 30 1, 2- O i sopropylidene-3- O net hyl - 4- oxi m no- abD- gl ucof ur anose
15 The following compounds were prepared similarly:

1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonyl amino }-o,D-ribofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonyl amino}-o.,D-ribofuranose

20  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]Jaminocarbonyl amino}-c,D-ribofuranose
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-

oxoethyl)phenylJaminocarbonylamino }-o,D-ribofuranose.
25 EXAMPLE 16

Preparation of 1,2-O-isopropylidene-3-O-alkyl or alkylaryl-5-deoxy-5-N-{[4- (chloro,

methyl or methoxy)-phenyl]aminocarbonylamino }-¢t,D-ribofuranose.

30 The desired amine, prepared similarly to that as described in Example 10, Step 3, was
reacted with appropriate isocyanate, using the same procedure as described in

Example 10, Step 4, to obtain the desired compound.
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1, 2-O i sopropylidene-3-0 butyl -4-oximno-[err] D gl ucofuranose

1, 2- O i sopropylidene-3-0O hexyl -4-oxi mno-[err], D-gl ucof ur anose

38 1

, 2-O i soprg&qo{“a‘?ﬁe- 3-O-decyl -4-oxi mno-[err], D-gl ucof ur anbGH1B00/00021
Step 3: 1 ,2-0Oisopropylidene-3-0 dodecyl -5

- deoxy-5-am no-[err], D-xyl of uranose. 5 To a suspension of LAH (6 gm
in dry THF (I‘ﬁ@fdﬂo)iviﬁélc&ﬁﬁﬁﬂsr\l/ergﬂ%ﬁreﬁqgﬁ@ar@:SO' ution of oxI ne
obtained in Step 2 (16 gmdissolved in 80 n of THF) dropw se. Once the

addi ti on wad.2d¥dsoprapylidensat-Ordodeeyl-otdaosy-Ad-{E-i rred at room tenperature for
4 hours. l.(él; gﬁ he addition of ice-water
m Xt ure. Th%hl?léogg%%ﬁ'@n b@‘?ﬂ] X %?%E&P%}e‘%&fi | tered through celite,

washed w§ t h1,200-isvpraplylidde-R0eadechie5-dedxyeaN-{[40 was renoved under vacuum

The residue s dissolyed in 200, f .ethyl acetate, washed with
wat er and bferOPheny a%%?ﬁ?“ﬁ%‘“g}?’gdnwgﬁa“%hydrous Na2S0O4 and

renoved UndF,Q-d%ﬂfﬂ?yfi&en@@-élﬂlpﬁmﬁ%ebxy-S‘AN-?Q-Was purified by colum

chromat ography by eldting wth" et acetate to obtain the viscous oil in

68% yi el d. chlo®phernyhHaminocarbonylgmino hgpduribfuraeose prepared similarly: 1
, 2- O-i sopropyl A dene- 3. ; | - 5-deoxy--5zam no-[err], D xyl of uranose I
, 2-O-i sopr og’éléléfé’ﬁf:q%l-l%ﬁ’@lﬁwﬁ'g@?ﬁ?ﬁg’mo- [err], D-xyl of ur anose 1
, 2- O- i stpr oghlbrofedng)amirobakyhylamide P Y- Bbcftafiese[ €1 r ], D- xyl of ur anose 1

,StZéOi _sopr OP¥| i dene- 3-i0 de(_: I 5t deoxy-x5- ?.m' no-[err], D xyl of uranose. 20

p 4: 2- ol2<ionpylidress-Q-restay eddpxyo-Ndfky - 5- N- {

gdr;i- $1(23c<21nr3 Lgﬁ&ﬁ%ﬁ%?ﬂgﬁ}g x%l/r %?y&?rgﬁgg&épyﬁbomrmosem a cold solution of am ne

(2.4 gm 8. L2-Qrsopiopiykidesie 3-Cdadty -6 soxy-3-Nwpld- added a
methoxyphenyllaminocarbonylamino } &, D-ribofuranose

15  1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino } o, D-ribofuranose
1 ,2-O-isopropylidenc—3-0-heptyl—S-deoxy-S-N-{ [4-
methoxyphenyl]aminocarbonylamino } o, D-ribofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-

20  methoxyphenyllaminocarbonylamino}a,D-ribofuranose
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino} o, D-ribofuranose
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-
tolylJaminocarbonylamino} o, D-ribofuranose

25  1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-
tolyl]Jaminocarbonylamino } &, D-ribofuranose
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{{4-
tolyl]aminocarbonylamino}c,D-ribofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-

30 tolyllaminocarbonylamino}a,D-ribofuranose

1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-
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.25 solution of nethyl ester of p-isocyanate-4-phenyl acetic acid (1.5 gm

8.12 mol) in 5 m of dry CH2A 2 at 0-5 C and the reaction was
stirred at the sane tenperature for 3 hours. 90 m nore of CH2CJ
vere added™OPUHE3sol uti on, which was washed with vvaFETm("Q’“?qz?res 10
m) and brine (2 tines 10 n1) dried over anhydrous Na2SO4, and t he

sol vent wastolylamiretathesylamiraiausribofustnose.n an oi | . The product was purified
by 30 flash colum chromat ography and eluted with an ethyl acetate-hexane

m xture (20: 80) to obtain a white solid in 63%yield, m p. 74-75 C
39 The foll ow ng comBXAMPLEL7e prepared simlarly to those
descri bed in Exanple 10, Step 4.

1,2-O i sopropylidene-3-0O decyl - 5-deoxy-5-N-{ [4-(2-nethoxy-2-

oxoet hyl3 phl%rérhﬁéﬂ SOL 210 RBYop AteneB=(-Aoddc; DSW&)%LWEQﬁﬁocﬁr%nyl
, 2- O-i sopropy| i dene- 3- O hexyl - 5- deoxy- 5- N oXYy-

oxoet hyl) ph@ﬂ?‘PPWHMlﬂoﬁ?\PCY&ﬁﬁlnéfPWH lxly @r@m&,@-nbofuranose

1, 2-0-i sopropylidene-3-0O butyl - 5-deoxy-5-N-( [4-(2-net hoxy-2-

oxoet hyl ) phenyl ] am nocar bonyl am no)-[err] D xyl of uranose 1

, 2- O i sopr ofhd atdbea coRpCamiewdsypreparetbloxieadting-th¢ adid ob@ined til Exgmple 150vith
E;Xﬁ/}atél E?eﬂyd-kgﬁ?ogzgf %{3}2?&%’ (%Wolpy%oclh? d]c P 115 llr?gf reagrggedure described in
1, 2- O | HpprEfahple eBao Ib@ioT% yield- deoxy- 5- N-{ [ 4- (2- hydroxy-2- 15

oxoet hyl ) phenyl | am nocar bonyl am no }-[err], D xyl of uranose. A
m xture of ester as obtained in Exanple 10, Step 4 (2.7 gm and aqueous
NaCH Tlﬁé\follsglr@cbrﬁﬁﬁﬁn&&ﬁér@ﬁre@ﬁreE@m@lah@r 2 hours. The reaction was

cooled in an ice-batch
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

{[aminocarbonylaminophenyl]acetyl-o.,L-Aspartyl-L-Valyl-L-Proline }-o,D-
15 rbofuranose

1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

{[aminocarbonylaminophenyl]acetyl-L-Valyl-L-Proline }-o.,D-ribofuranose.

EXAMPLE 18
20
Preparation of 2,3-O-isopropylidene- 1-O-dodecyl-5-deoxy-5-N-{ [4-(2-methoxy-2-
oxoethyl)phenyljaminocarbonylamino }-o.,D-lyxofuranoside.
Step 1: 2,3-O-isopropylidine-1-O-dodecyl-5-deoxy-5-azido o, D-lyxofuranoside.
25

A mixture of 2,3-O-isopropylidine-1-O-dodecyl-5-p-tosyl-a,D-lyxofuranoside (using
the method reported in U.S. Pat. No. 5,367,062) (8 gm), NaNs (8 gm), and DMF (80
ml) was heated at 100° C for 9 hours. The solvent was removed under vacuum and the
obtained residue was dissolved in ethyl acetate and washed with water (2 times S0
30 ml). The organic layer was dried over anhydrous Na;SOy, filtered and evaporated to

dryness under vacuum. The crude material was purified by flash column
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and acidified to pH 3 with 3N HCl, at which time a white solid separated,
becoming 20 an oil upon standing at roomtenperature. This product was

extracted w I acetate, washed with water, dri hydr ous
Na2SO4, anyéﬁoe’&isﬁ(}lyvent was renmoved under vacuumto %g?gg@;og@?oi | .

h d d I i | unm, chr omat qQgr aphy by
el'uti ng wi ¢ RARTAssYaRae e KBk A% S car e PSRBSRxEES to Coia gL ORI 3

white solid8B% Hetoy iRl phre prodiict. 94-95 C. 25 The fol |l owi ng conpounds
were prepared simlarly: I, 2- O i sopropylidene-3- O decyl - 5- deoxy-5- N {
[ 4- (2- hydroxy- 2- oxoet hyl ) phenyl ] aimi nocar bonyl am no }

i a, ?ZXKI gf U%Bg&ﬁ::\gavoing compatm WelkiprgRYdd stiRitgty3- O hexyl - 5- deoxy- 5- N-{

4- (2- hydroxy- 2- L ] .

oxoet hyl §phérﬁyO}lW@W@dmanmﬁhﬂo?—d{@yfﬂ-@ldwdx@‘-lymaﬁmmh y side ,

1,2-0isopr i.dene- 3-.0 huiyl - 3-deoxy-5- N { é - r.Qxy- 2-

oxoet hyl) phg%ﬁ]‘%%rwgi}g%glﬁéybuéﬁ?%%}oﬁ 2 rqzﬁﬁ?% ?%#%P‘%‘B%‘&

40 2,3-o-isobro;gdi@mspormPMJsdﬁa@-ﬁnQde,myxo?ﬁﬂﬁ&%d@ 5-N- {

[ 4- (2- hydr oxy- 2- oxoet hyl ) phenyll am nocar bonyl am no)

-[ err], D- xyRFQrisapeepylidine-1-O-decyl-5-deoxy-5-azido-a,D-lyxofuranoside. EXAMPLE 12
5 Preparation of 1,2-0Oisopropylidene-3-0alkyl or

al kyl aryl - 5- deoxy-5- N- ([ 4- (chl oro, et hyl or

et hoxy 16 ph8teplZ: 230 dsopedpyliine+1i-0albdéoyt-5ldeoryyS-amiia@TBBxofuranoside. The
desired am ne, prepared simlarly to the conpound described in Exanple 10,
Step 10 3, was reacted with an appropriate isocyanate, using the sane

procedur e dea@ishiah bPLAH (5 enBiR B T Proo i B oo COylubdnk BRuAGRAF o
conmpound. The foll oW ng cdnpounds re prepared simlarly:

the above compound (3 gm in 10 ml THF) dropwise. Once the addition was complete,

the reaction was stirred at room temperature for 2 hours. Excess LAH was

15 decomposed by the addition of the ice-water mixture. The reaction mixture was then

filtered through celite, washed with 100 ml of THF, and the solvent was removed

under vacuum. The residue was dissolved in 200 ml of ethyl acetate and washed with

water and brine. The solvent was dried over anhydrous Na,SO4 and removed under

vacuum to obtain an oil in 65% yield.
20
The following compounds were prepared similarly:
2,3-O-isopropylidine-1-O-methyl-5-deox y-5-amino-o, D-lyxofuranoside
2,3-O-isopropylidine-1-O-butyl-5-deoxy-5-amino-c,D-lyxofuranoside
2,3-O-isopropylidine-1-O-heptyl-5-deoxy-5-amino-o,D-lyxofuranoside
25  2,3-O-isopropylidine-1-O-decyl-5-deoxy-5-amino-a,D-lyxofuranoside.

Step 3: 2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{ [4-(2-methoxy-2-0x0

ethyl)phenyl]aminocarbonylamino }-ct,D-lyxofuranoside.

30 To acold (0-5° C) solution of the above amine (0.5 gm, 1.4 mmol) in dry CH,Cl, (10
ml) was added a solution of methyl ester of p-isocyanate-4-phenyl acetic acid (260 m

gm, 1.4 mmol) in dry CH,Cl; (5 ml). The reaction mixture was stirred at the same
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1 ,2-0isopropylidene-3-0 dodecyl -5-deoxy-5-N ([4- 15 chl orophen

yl am nocar bonyl am no) [err], D xyl of uranose (4

1,2-0Oisopr i e- 3- O-decyl - 5- deoxy-5-N-1 -

chl or ophenylaiyr%/ﬁg%ar bonyl ani no) [err], D- xyI of ur anose PGT/IB00/00021

, 2- O-i sopropyl i dene- 3- O hexyl - 5- de y-5-N
chl or ophgnyf]%ﬂeﬁé@&fﬁp?‘gﬁﬂ aftsr I%%mbmefeaefc%%eciowereladded to it, washed

, 2- O-i sopr opwithd@di&- (Qx&éaqtoyxhn%dmé! '@hh{‘ei ld) fn‘l) dried over anhyTous Na,;SOy,

chI or ophenyl | am nocar bonyl am no [err], D xyl of uranose
, 2- O-i sopr op§M @eﬁ@ly@t@ammwedmgowummd{t«upm oil. The product was purified

chI or ophenyl

1,2-0 Psop?/oi,? e%@hgﬁo‘%‘g%c P g} %é%%l@ﬁt? #MSZ% ctate hexane mixture
met hoxyphiany(ZOaBG) toohtaib awhitersiolid jif 80% Jyleldef thé pura prsiact. 1

, 2-O-i sopropyl i dene- 3- O decyl - 5-deoxy-5-N-{ [4-

nmet hoxyphenyl | am nocar bonyl ani no) [err], D-xyl of uranose 1

, 2- O- i sopr opY¥he fhiio@ing-dontperids-ers propyired shhllaﬂy[télthose described in Example 18,
rret hoxypheny Ia51 nocar bonyl amno } [err], D-xyl of uranose 30
1, 2- O-i sopr op¥Prdene- 3- O but yl - 5),dfoxydx J}N{I [ 4-
met hoxypheny baprise hdune! 1201 H&hy I 8¢ NV QR i8R §-2-
41 P vES %@%u sopr;)ﬁ;l))yl |}ene 3?’ M[ S/ - 5- degxy 5-N-( [4-
met hoxy pHeny®3cstiyhakenyHaminogarbary! aminoldyd, Bmmfnmeslde
1,2-0isopr I dg ¢ o a5
tolyl]am go%?&%&%ﬁ?‘;\o d@)—% 10%%?’%%3% {H;S& Iglithoxy 2
O i sopr opgodqedaql)phc%xy[]mdﬂmyérbsn)d amino )5, N=l&x<£f4ranos:de

o}

2-
| am | | of

AT b 5 i

(23| >C/}|] am n0C@d’o@th@b)bl?é?i‘ylg}ﬁ)f}urﬁ@irb&nﬁaﬁﬂd}fdébﬂsl%ffﬁranomde

(0]

|soprop | i dene-3 deoxy- 5-

|yl ] ank3no $&ﬁ9pr9mlnﬂspe{1e91dpcmgmmrlﬁﬂHe@-memoxy-z-

oxoethyl)phenyl)aminocarbonyl amino}-o,D-lyxofuranoside.

t

EXAMPLE 19

20 Preparation of 2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-oxo

ethyl)phenyl]aminocarbonylamino}-o,D-lyxofuranoside.

A mixture of ester as obtained in Example 18, Step 3 (0.3 gm) and aqueous NaOH (10

ml) (IN) was heated at 50° C for 2 hours. The reaction was cooled in an ice-water

25 mixture and acidified to pH 3 with 3N HCI, after which a white solid separated,
becoming an oil upon standing at room temperature. The product was extracted with

) ethy! acetate and washed with water, dried over anhydrous Na,SO, and the solvent
removed under vacuum to obtain an oil. The crude product was purified by flash

column chromatography by eluting with an ethyl acetate-hexane mixture (35:65) to
30  obtain an oil in 71% yield.

The following compounds were prepared similarly:
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1, 2-O i sopropylidene-3-0O net hyl - 5-deoxy-5-N-{ [ 4-
tol yl ] am nocar bonyl am no } [err] D xyl of uranose.

EXAVPLE 13wb%o42 Preparation of 1 PCT/IB00/00021
, 2-O-i sopropyli dog:ﬁe- 3- O dodecyl - 5- deoxy-5- N-{ [am nocar bonyl
am noi phenyl o ~ . 1AL . & NL{4(). 2y
acetyl -L- Leg’éy?-lsé)f,rqp-y t’bnaerlt 9I rp?_tl_n(}aﬁ 9/703‘{-5@‘&[‘} Sze?)-'dé?ﬁ >2<yl of ur anose.
To a suspengxidsethydiphény{BmikotriboyylaminopsDytofuranaidey | car bodi mi de (EDC) (1.6
gm 20 and _1- hydr ox _benzohri az%lnq? hggrb?tg {I—@E&( .1 gm in DVF (60 m)
was added 23-Oopeapylifenspt-Qebutyi-Srepx&r-N-d it Yature and the reaction
m Xt ure was,sdek 4 ag@ﬂbc bonylathind§-8SD-IMdr&aNRidd: acid, as obtained in
Exanpl e 11 ?3. 5 %)?ﬂe )gl Leﬁar- ngp% obz?)VaI@ac Pro(obzl) hydrochl ori de
(4.09 gnj wR3eO-asbpenpylidenst t-@rieptybbideoxy-5-Me{ Me@dtydoxyi#-xt ur e and
stirred for 24 hours. The reaction, m xture S _popred in water and
extracted M?W@@pger[ymm{cﬁr%f’?m"&' )lqu\f%f’?(%ﬁd by washi ng with
sat ur at ed NpB@Xsopedpylidene.1-0adeyl-5-deoxy-StNi ({4 (Bhylir6ity-2d over anhydrous
Na2SO4. The sol veogt p‘\;\,/as t hen renoved_ at reduce'ciiw,r pressure to get a
whit e f oamyoxesthydpheillemingsarboademing}-cPdyxefyranasidep wi t hout any
purification. 30 To a solution of the above benzyl ester (0.8 gm in
ethyl acetate (70 m) was added Pd/C (0.2 gn) at roomtenperature and
subj ect 8 to hydrogenation usi ng PEXAMPEEK20
42 for 5 hours. The catalyst was filtered and ethyl acetate
was renoved to obtain a white solid in 56%yield.

Preparation of 2,3-O-isopropylidene-1-O-alkyl or alkyl aryl-5-deoxy-5-N-{[4-(chloro,

methyl or methoxy)-phenyllaminocarbonylamino}-o,D-lyxofuranoside.

15 The desired amine, prepared similarly as described in Example 18, Step 2, was
reacted with an appropriate isocyanate, using the procedure described in Example 18,

Step 3, to obtain the desired compound.

The following compounds were prepared similarly:

20  2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-
chlorophenyl}aminocarbonylamino} o,D-lyxofuranoside
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-lyxofuranoside
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-

25  chlorophenyllaminocarbonylamino}o,D-lyxofuranoside
2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-
éhlorophenyl]aminocarbonylamino}oa,D-l yxofuranoside
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-lyxofuranoside

30 2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-

methoxyphenyljaminocarbonylamino} o, D-lyxofuranoside
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The foll ow ng conmpounds were prepar ed simlarly: 5 1
, 2- O-i sopropyl i dene- 3- O dodecyl - 5- deoxy- 5- N I
[ am nocar bon I am n phenyl acetyl -[err]L-Aspartyl-L-Valyl-L- ProI | ne‘) [l

xyl of ur anos 1 , 2- O i sopr opyI i dene- 3- O dodecyl - 5- deox
[ am nocar bonyl am no] phea%l acet L-Valyl-L-Proline}-[err] nyl of ur anose. 10
EXAMPLE 14  2,3-O-isomppylt B.Q‘Ithr glryl -5-deoxy-5-N-{[4-

1,2-0Oisopro -. - met hoxy- 2-
oxoet hyl )phe%%t*%sﬁ 3&%’0nymhﬂﬁmﬁ’%??” Bf‘%érl Bof ur anose. 15 Step
1: 1,2-0i somboyikbp}epmtdan@l@)ﬂepnyl-s-dem@nﬂaux{qu-dehyde aD al | of uranose.

1, 2- O—I sopropyl i dene- 3- Ododecyl [err furanose (prepared by the
met hod methoxyPhenyllamipogaroppylamigy O‘B g'%foi@%‘ de was oxidized with Nal O4,

using thegpr Qc:,e@qggprgﬁ,hdeﬁi@§@,a Lsidaokxamp(@. 10, Step 1, to obtain a 76%
yi el d. oW ng conpdunds were prepared sim I arly: 1

, 2- O i sopr opquthmqyph@yﬂamdqgﬂbozlylmm lysbfptimosid®- al | of ur anose 1
,2-Oisoprop ene- 3- but g ar__ald__S@ [err], D all ofuranose 25
1,2-Oisopr oéﬁ &dg?%o ’69?: i’)ﬂé Xfr)%g?(%y?]ﬁ' ‘é [er r] D-al | of ur anose
1, 2- O i sopr ephdxgpheryBamindespbniammope alydefiyeside D-al | of ur anose.

St ep 2: 1,2-0Q.sopropylidene-3-0O . dodecyl - 4- oxi m no-a, D-al | of uranose. 30

1,2-0i sopro&ﬂ pdé‘?iﬁo@d@i*ﬁei'ﬁ%rmﬂt}’&ﬁﬁjéﬁ’é){'@%%e a, D-al | of uranose (obtained
 oecur 7 YRGS OEPUR R Ar 1 1 oehl o e, s ng e
43 2,3-O-isopropylidene-1-O- butyl S-deoxy-5- N-{[4-
tolyl]laminocarbonylamino} o, D-lyxofuranoside
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-
tolyl]laminocarbonylamino} a,D-lyxofuranoside
15  2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-
tolylJaminocarbonylamino} o, D-lyxofuranoside
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-

tolyl]aminocarbonylamino} o, D-lyxofuranoside.
20 EXAMPLE 21

Preparation of 2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[aminocarbonyl
amino]phenylacetyl-L-Leucyl-c.,L-Aspartyl-L-Valyl-L-Proline }-a,D-lyxofuranoside.

25 To a suspension of EDC (2.30 gm) and HOBT (1.53 gm) in ethy] acetate (100 ml)
. was added triethyl amine (1 ml) at room temperature. The reaction mixture was stirred

for 30 minutes, after which the acid (as obtained in Example 19) (5.3 gm) and Leu-
Asp(obzl)Val-Pro(obzl) hydrochloride (6.58 gm) were added simultaneously to the
reaction mixture and stirred for 24 hours. The reaction mixture was poured in water

30 and extracted with CH,Cl; (2 times 50 ml), followed by washing with saturated

NaHCO; solution, water and brine, and dried over anhydrous Na;SO,, and the solvent
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The follow ng conpounds were prepared simlarly: 1
, 2- O-i sopropyl i dene-3- O net hyl -4-oxi mno-[err], D-al | of uranose 1

, 2-O-i sopr i dene-3- O butyl - 4-oxi mino-[err], D-al | of uran
, 2- O sopr%%‘{“ 5Ee 3- Ohexyl 4-oxim no [err],D-all ofurangsigmmémh]

ep

, 2- O-i sopropyl i dene- 3- O dec 4OXI D-all St
31,2 pOl@%bWﬁ@éFf&“S"%ﬂ’%H’éé?l %(‘Q’E}i{ =[”g}°8]“,’?5‘st‘E)3fruranose.

10 Oi me, Heled itﬁbu@g ﬁ,ﬁcm_reduced W|th LAH, using the procedure
outlined in rrpel Step 3, to obtaina79%yield. The

fol |l owi ng conpounds were prepar ed simlarly:

, 2- 0- |sopro i

1,2-0i soprg%y g'gne?{gq&%t yl b% ggoxy gggmlﬁgt a&tﬁt%?ﬁﬁgﬁ%ggdéeﬁ

, 2-O-i sopr obgm aeﬁew@vc@hg@lat ﬁoonewattamnrbstd:ﬂ;ctadbtofhydmswon using 1
,2-O-isopro ] , r

step 4 1. 200 SRARE It botER et GasfRl g Pl dnf e fPRA A 28Roved o

[ 4- ( 2- met housytaid-alvevahélihg salid in 89%ey‘igll:l]Amra@cmhbwnylsﬁgia%mogcncous spot
)-[err], Drlbﬁ_ ranose. The amine obtained in Step 4 was reacted
wi th net hyl °%& of p-isocyanate-4-phenyl acetic acid, using the
nmet hod descri bed in Exanple 10, Step 4, to obtain the desired ur ei do

compound in_68%yield. 25 The foll ow ng conmpounds were prepared
simlarly t She felewingcomponrds wese Preparpd milarly: Step 4:

1,2- O i sopr9pyh. h&ﬁ‘fbﬁgﬁa&qe@wod&yﬂswuxﬁw{ [ 4- (2- met hoxy- 2-
oxoet hyl ) phenyl ] a car bonyl am’™no}-cXD-ri bof uranose
{[aminocarbonylamino]phenylacetyl-c.,L-Aspartyl-L-Valyl-L-Proline }-0,D-
lyxofuranoside
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-

15  {[aminocarbonylamino]phenylacetyl-L-Valyl-L-Proline}-c,,D-lyxofuranoside.
EXAMPLE 22

Preparation of 2,3-O-isopropylidene-1-carbonyl-L-Leucyl-o,L-Aspartyl-L-Valyl-

20  LProline-o,L-xylo-2-hexulofuranosonic acid.

Step 1: 2,3;4,6-Di-O-isopropylidene-1-carbonyl-L-Leucyl-o.,L-Aspartyl-L-Valyl-L-

Pro-line-a,L-xylo-2-hexulofuranosonic acid.

25 To a suspension of EDC (1.15 gm), HOBT (0.76 gm) in DMF (10 ml) was added
triethyl amine (1.5 gm) at room temperature and the reaction mixture was stirred for
30 minutes. Afterward, acid (1.46 gm) and Leu-Asp(obzl)Val-Pro(obzl)
hydrochloride were added simultaneously to the reaction mixture and stirred for 24
hours. The reaction mixture was poured in water and extracted with CH,Cl,. (2 times
30 50 ml), followed by washing with saturated NaHCO;, water, brine and dried over
anhydrous NaySO4, and solvent was removed at reduced pressure to obtain a white

foamy solid (3.6 gm), which was used for the next step without any purification.
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30 1 ,2-0isopropylidene-3-0 hexyl -5-deoxy-5-N { [4-(2-nethoxy-2-
oxoet hyl ) phenyl ] am nocar bonyl am no)-a, D-ri bof uranose

44 1 ,2-OIsopropylidene-3-0 butyl-5-deoxy-5-N {
[ 4- (2- met hOXQ 00142053 oxoet hyl ) phenyl ] am nocar bonyl PCT/IB00/00021
am no)-[err], D-ribofuranose 1

, 2- O 1 sopropyl i dene 3- O net hyl - 5- deoxy 5-N- { [4- ]SZ nmet hoxy- 5%,

D
E;Zﬁ/fgtél )1§helr9/ aso %ﬁ%ﬁ%ﬁﬁoy erwi h l;ernLyl estrer 306 grrn??nocthyl acetate (70 ml)
1,2- O i sopr gpal dddé‘d‘?d/@ Qﬁigﬁh?!w}co% éﬁq;éi/atée Mnd shtjedea twﬁyd}asgen%ﬁon ysing

oxoet hyl ) phenyl | am nocar bonyl am no -a, D-ri bofuranose.

obt ai ned i n Baxmashgker fon 5 *&uaoTAzewa@mymaﬁmtz@é amitqﬂndcmetet;swwamo(vm)q

using theg pr&?ﬁﬁ?%&%ﬁ&'ﬁ? 1%%{1FOW ngroaﬂvt wWal 18 d&&%]ﬂzé&foxqeeﬁgg%ge&tgnpound

in 70% 15" The f ounds”were simTarl
1,2-0i soprdpyanedmxelrs-Odecyl 5-deoxy-5-N-{ [4-(2- hydroxy 2-
oxoet hyl ) phenyl ] am nocar bonyl am no)[err], D-ri bof uranose 1

, 2-O-i sopropyl i dene- 3- O hexyl - 5- deoxy-5-N- ( [4-(2- hydroxy- 2-
oxoet hyl )pharlmlf]:mmﬂgeambanmb weere preparp@sitdilafdys | bof ur anose 20

-0 -,3- O but |-5 d S5- N- d
okcont hy! ) pheryHPa OB IgAneaHOYA 5 Aot oW aArkoBeine-a.L xylo-2-

1,2-O i ggpr Qié)(nlxlbﬂﬂ%s&n@a&'&t hyl - 5 deoxy-5-N- { [4-(2-hydroxy-2-
oxoet hyl )phen3y| ] am nocar bonyl am no ) err], D-ribofuranose.
2,3;4,6-Di-O-isopropylidene- l-carbonyl- -Valyl-L-Prolme o, L-xylo-2-

hexulofuranosonic acid.

Step 2: 2,3-O-isopropylidene-carbonyl-L-Leucyl-o,L-Aspartyl-L-Valyl-L-Proline-

15  o,L-xylo-2-hexulofuranosonic acid.

To a solution of the compound (0.5 gm) obtained in Step 1 in THF (10 ml) was added
a 30% solution of perchloric acid (0.5 ml) dropwise at 0~5° C and the reaction
mixture was stirred at this temperature for 4 hours. The reaction was quenched with a
20  saturated solution of potassium carbonate and the solid salt that was formed was
filtered and washed with 20 ml of THF. The solvent from the filtrate was evaporated
under vacuum completely, the residue was dissolved in ethyl acetate washed with
water and brine. The organic layer was dried over anhydrous Na,SO, and the solvent

was removed to obtain a low melting solid in 90% yield.

25
. The following compounds were prepared similarly:
2,3-O-isopropylidene-carbonyl-o,L-Aspartyl-L-Valyl-L-Proline-c.,L-xylo-2-
hexulofuranosonic acid
2,3-O-isopropylidene-carbonyl-L-Valyl-L-Proline-0,L-xylo-2-hexulofuranosonic
30 acid.

EXAMPLE 23
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25 EXAMPLE 16 Preparation of
1,2-0Oisopropylidene-3-0al kyl or alkylaryl -5-deoxy-5-N- [4- (chloro,

met hyl or met hoxy) - phenyl ] am nocar bonyl am no)-[err], D-ri bof uranose. 30
The desired¥@¥PAWS3 prepared sinilarly to that as descri bed PGEI/IBRGPARE 10,
Step 3, was reacted with appropriate isocyanate, using the same
procedure as described in Exanple 10, Step 4, to obtain the desired
conpound.

. . 4
The fol | owi nd” rmn?fsz'w'g°ﬁrr°8iﬁléqe€8'léqeﬂﬂ'é‘rﬁ]’)f!4'(2'm°th°’iy'§°x°ethy]))Ph°"yl
, 2-O-i sopr Op}'dxﬂﬁdéﬁhﬂm'ﬁg@nﬂme@ﬂ-x o-Qeexitofuritosé.[ 4-
chl or ophenyl ] am nocar bonyl am no a, D-ri bof uranose 5
1,2- G i sopropylidene-3-O decyl - 5-deoxy-5-N-{ [4-

hi h I 3 ' : ' ILANOSE 5 1
?2_ g}f iogoge)r@)c/)plf i3t g?@%?@%&gg%ﬂﬁg@xg%%{#—g?wﬁ 8?]% 2-hexulofiranose.
chl or ophenyl ] am nocar bonyl annmo)[err], D-ri bof urangse 1
, 2- O id -3-0Ob | - R: deoxy- 5- -
i or opheny! Tit TOULPB By £ AuHGB-Fr SP PRSP sHaehexulofuranose. (prepared
1, 2- O i sopr oyl theleRkhett FRpERENYA 1PS.IPAX oD 5M31,57d) (8.0 gm. 30.65 mmol) in dry

chl or ophenyl ] am nocar bonyl am no_}[err], D-ri bof uranos
1, 2- O i sopr ofyFifi#e {80 mipwis ddded paolyegsuiptmnyi ¢hlpdde (p-Tscl) (6.4 gm, 33.71 m

th I ) kN , Rribofur .

T,a o %X?/gggpg 6{1’??9 dgﬁg%\_p%@ég ?5% ' g: Q‘g%@éﬁ%,_ .ﬁ:e{rle%ﬁl_oﬂ AARRE WR stirred at room

met hoxypheny ltemparatoeerfoo h&hmrs,lrpygﬁiglbr\\]a,s Iﬂamal:\\l_h:dflmgam&mm, water was added to it,
-Oi lid -3r O tyl -5-de -5- = .

et hoxy pheny P4 SRRgESH i Histisrefa BB pe skl ver e washed with satuated

NaHCO; solution and brine, dried over anhydrous Na;SO4. The solvent was removed

under vacuum to obtain an oil, which was purified by column chromatography using

15 5% ethyl acetate in hexane to obtain a 64% yield of the pure product.
Step 2: 2,3;4,6-Di-O-isopropylidene-1-deoxy-1-azido-c,L-xylo-2-hexulofuranose. -

A mixture of tosylate (9.0 gm), NaNj; (9.0 gm) and DMF (100 ml) was heated at 100°
20  C for 12 hours. DMF removed under vacuum, water was added to it, and extracted
with ethyl acetate. The combined extract was washed with water, brine, then dried
over anhydrous Na,SO,, after which the solvent was removed under vacuum to obtain
an oil. The crude product was purified by column chromatography using 5% ethyl
acetate in hexane. The yield of the pure product was 84%.
25
Step 3: 2,3;4,6-Di-O-isopropylidene-1-deoxy-1-amino-a.,L-xylo-2-hexulofuranose.

To a solution of NaN3 (4.0 gm) in THF (50 ml) was added LAH (3.0 gm) portionwise
at 0-5° C and stirred at this temperature for 4 hours. Excess LAH was removed by
30  decomposition with ice-water, the separated solid was filtered and washed with THF.
The solvent was removed under vacuum, ethyl acetate was added to it, washed with

water and brine, and dried over anhydrous Na,SO,. The solvent was then removed
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1, 2-O i sopropylidene-3-0 butyl-5-deoxy-5-N-{ [4- 20

nmet hoxyphenyl j am nocar bonyl am no ) a, D-ri bof uranose 1
, 2- O-i sopr opyl i dene- 3- O net hyl - 5- deoxy-5-N-{ [4-
met hoxyphemw paudzossocar bonyl am nol a, D-ri bof ur anose 1 PCT/IB00/00021

, 2-O-i sopropyl i dene- 3- O dodecyl - 5- deoxy-5-N-{ [4-
tol yl ] ani nOClﬂfdQlOOéduﬂﬂi‘ fo0dbtdif ralh] oiDwhs ?ﬁﬁﬁ&cﬂﬁ?%eluﬁﬁx chromatography using 10%
1,2- O i sopropylidene-3-O dec 5-deoxy-5- N
tol yl Jam no )B@?P;}Ftaﬁﬁ hexaper fFYB‘JGl PB@FGP%%“C‘ was 8G%.
, 2-O-i sopropyl i dene- 3- O heptyl - 5- deoxy-5-N-{ [4-
tol yl ] arni nocarbonyl am no} a, D-ribofuranose
2-O

1
, i sopr orﬁ&tﬂ.ﬁe?l%“ﬁr@ @usgnrowldewydgow-l N-(4- (2ggethoxy-2oxoethyl))phenyl

o
tol yl I amnocar.b r|b
,2-0iso rop"ﬁn ﬂ%’tﬁ\?‘f"‘go hex ﬂg@ﬁposg [4-

46 toI yI ] am nocar bonyl am no) [err] D-ri bofuranose.
EXAMPLE 17 Prepar at,i

T 201 sopr by BsaED 5 GPRER 0  87. L) b FEHG o) was added a
am nopheny!| ZagioH lof metfH e¥ter Lﬁﬁrﬁdocymﬁ@mﬁﬁaﬂy} heevelavid &:92 @o gqn}s ml of

-[err] D-ri bofuranose. he above con}_oound was prepared by reacting

the acid obtdsy @bqlmatékénﬂ dhegeagtion was stirr euﬂmesmrrmiqtqre\m 2 hpers( ke | )
hydr ochl I%r | e? i&bQNngwm%d Wlﬁlc\g&gxr, %ng&' %%ﬂ ﬁﬁgdﬂoﬂs 28(5),( Ay lﬂ% s]o?’Ven{ 0

obtain a 74%
was removed under vacuum to obtain an oil, which was purified by column

chromatography (100-200 mesh) by eluting hexane in 30% ethyl acetate in 64%
yield.

15  The following compounds were prepared similarly:
2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{ {4-chlorophenyl]Jaminocarbonylamino }-
o,L-xylo-2-hexulofuranose
2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{ [4-
methoxyphenyl]aminocarbonylamino}-o,L-xylo-2-hexulofuranose

20  2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{[4-tolyl]aminocarbonylamino }-o,L-xylo-

2-hexulofuranose.

Step 5: 2,3-O-Isopropylidene-1-deoxy-1-N-{[4-(2-methoxy-2oxoethyl))phenylamino
car-bonylamino}-o,L-xylo- 2-hexulofuranose.
25
.To a solution of the compound (0.5 gm) obtained in Step 5 in THF (10 ml) was added
a 30% solution of perchloric acid (0.5 ml) dropwise at 0-5° C. The reaction was
stirred at this temperature for 4 hours. The reaction was quenched with a saturated
solution of potassium carbonate, and the formed solid salt was filtered and washed
30  with 20 ml THF. The solvent was evaporated under vacuum, the residue dissolved in

ethyl acetate, washed with water and brine, and the organic layer was dried over

55



The foll ow ng conmpounds were prepared simlarly: 1

, 2- O-i sopropyl i dene- 3- 0- dodecyl - 5- deoxy- 5- N

[ am nocar bonyl am nophenyl Jacetyl -[err],L-Aspartyl-L-Valyl-L-Proline)-[err]D
- 15 ri bowaroarseesa 1 ,2-0isopropylidene-3- O dodecyl| PCIHSHNER2E- N-

{[ am nocar bonyl am nophenyl ] acetyl -L-Val yl -L-Proline }-a, D-ribofuranose.
E>C<}A(I\1/PI(5E 1|8 gdﬂ(};ydrous IS\JB%]_SIM?&:?{Z t'e?'{gvéki uﬁd&-\ﬁcﬁtﬁmw obuini £1£6#-in 52% yield after

- odecyl - 5- deoxy- 5- - (2- met hoxy-2- | ) )

oxoet hyl ) ph&\W‘F%P%ﬁ"rhi’c‘éﬁhb%WﬁWPW&}aP{‘é¥9‘12?IEi’W%/‘X’3f 0% 589! egstate in hexane. gt oy 1.
2,3-0Oisopropylidine-1- O dodecyl - 5- deoxy-5-azi do a, D-| yxof uranosi de. 25

A m xture of 2,3-0-isopropylidine-1-0dodecyl -5-p-tosyl-a, D-|yxof uranosi de
(usi ng Thedohawing gomppinds avere prepares] similarly:ng. ' 5,367, 062) (8 gm), NaN3 (8

WL oo o et e

was renoved Un um an resi ved in
et hyl acet atxyla2dhexwlsfueshose t h water (2 tinmes 50 30 The organic | ayer

was dried ove nhydr o Na2SH4, filtered and evaporated t . ryness
inder vacuuri-Gaaprarbass: Garosy-Lis s honaeh ey gt iapino) -

47 xylo-2-he£d16RRogar aphy and eluted with a 2% ethyl acetate-hexane
m xture to obtain an oil in 83% yield of the pure product.

The fol | owi r%3-Ecisprrapylidened alepx = ba¥-¢4-tolviiaminacgrbonylgnino }-o L-xylo-2-

2,3-0i SgPr 91%¥xlzliofiuir£h%'s§' O net hyl - 5- deoxy- 5-azi do-[err], D- | yxof uranosi de

EXAMPLE 24

Preperation of 2,3-O-isopropylidene- 1-deoxy-1-N-{{4-(2-hydroxy-2oxoethyl))phenyl
aminocarbonylamino }-o.,L-xylo- 2-hexulofuranose.
15
A mixture of ester, as obtained in Example 23, Step 5 (0.5 g) and aqueous NaOH (10
ml, 1N) was heated at 50° C for two hours. The reaction was cooled in an ice-batch
and acidified to pH 3 with 3N HC], at which time a white solid separated, which
became oil upon standing at room temperature. The product was extracted with ethyl
20  acetate and washed with water, dried over anhydrous Na,SOy,, and the solvent was
removed under vacuum to obtain an oil. The crude product was purified by flash
column chromatography by eluting with a ethyl acetate-hexane mixture (35:65) to

obtain an oil in 89% yield.
25 EXAMPLE 25

Preparation of  2,3-O-isopropylidene-1deoxy-1-N-{[aminocarbonylaminophenyl

acetyl-L-Leucyl-a,L-Aspartyl-L-Valyl-L-Proline) }-a,L-xylo-2-hexulofuranose.

30 To a suspension of EDC (0.23 gm), HOBT (0.153 gm) in DMF (60 ml) was added
triethyl amine (0.30 gm) at room temperature and the reaction mixture was stirred for

30 minutes. Then the acid, as obtained in Example 24 (0.43 gm), and Leu-
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2,3-0-isopropylidine- 1 -0 butyl-5-deoxy-5-azido-[err], D-|yxofuranosi de
2,3-0-isopropylidine- 1 -0 heptyl-5-deoxy-5-azido-[err], D-| yxofuranosi de
2,3-0Oisopropylidine-1 -0 decyl-5-deoxy-5-azido-[err] D I|yxofuranoside. 10
Step 2: WO 00/42053 PCT/NB00/00021

2, 3-0-isopropylidine-1-O dodecyl - 5- deoxy- 5-am no-[err], D-1 yxof ur anosi de.
To a sol uti Oﬁsﬁfob%(ﬁoml)'ﬁ}dmc)ﬂoﬁb@: §6 69 Q! \)Jex@tadge@ sﬁxM’éﬁeﬁQHﬁQ ihge

sol ution of above conpound mn TBF) dropw se. Once the
addi ti on was ab@ieseantion mixture amme;tu?eéafer ) OthTlg tewtm miXtprgovastpoNpsdriat ur e

o 2 10U BEESR e S SRS S (S P LBl i

m xture. The “Feaction M xture
washed wi th NaHOO; solutibnfFwatendnd fbeing,cdndedricdvensr aehpivas Na,SO,. ’dl‘lldemlvmeuum

h i d di ssal yed in 200 nf h
vater - and br PRSI el Four el e B i pTput B 2EB Ny e e

under USdUohe Qe odateap witkout any purifica®on. yi el d. 20 The fol | owi ng
conpounds were prepared simlarly:
2, 3-0-isopropylidine-1-0 net hyl -5-deoxy-5-am no-[err], D-| yxof uranosi de

2, 3- 0-i sopr ofylal Qmﬁmlaf%)wowh Ben@@esder 90.251)Gn @ hoexa I PRI WEkLadded

2, 3-0- |sopro§yl I di ne- 1- yI - 5-deoxy-5-am no-[err], D1 yxof uranosi de 25

2,3-0 i sopr oB#G @Pﬁ(ceww)dﬂdle&ly} algogmdempEatirg #sl subjectedto hysiogenating 95ias
Step 31 13- Balk SRAEP 's'l{?ﬁ&e:rﬂe 12&@6%'% 1te§d%9¥1¥: eghe)N'aEét%tg Wk E%\Q‘a& - 2- 0X0

et hyl ) phenyl | am nocar bonyl an no yXxof ur anosi o a cold (0-5
C) sol uti on obtainha vdbtwsphmelhe of@lesprgduct Iwak recrystallized witly aCH2IGH 2acéta®-

1) "85St B i b bbb pleoory ok 4 phemyl acet ¢
was stirred at the same 48
The following compounds were prepared similarly:
15  2,3-O-isopropylidene-1deoxy-1-N-{[aminocarbonylaminophenylacetyl-o,L-Aspartyl-
L-Valyl-L-Proline)}- o, L-xylo-2-hexulofuranose
2,3-O-isopropylidene- 1deoxy-1-N-{[aminocarbonylaminophenylacetyl-L-Valyl-L- .

Proline)}- o, L-xylo-2-hexulofuranose.
20 PHARMACOLOGICAL ACTIVITY

The compounds of the present invention have demonstrated inhibitory activity in cell
adhesion assay and anti-inflammatory effects in biological assay. Standard assays
have been performed on most of the compounds of the present invention to ascertain

25  the adhesion inhibitory and anti-inflammatory activity. These assays include:

1) in vitro cell adhesion assay

2) mouse Ear Swelling Test (MEST)

30  The in vitro cell adhesion assay was used to measure the effect of a test compound on
adhesion of human T cell line (Jurkat J6) on surfaces coated with VCAM-1. The
MEST assesses the ability of the experimental compounds to inhibit the delayed-type
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tenperature for 3 hours, after which 90 m nore of CH2Cl 2 were added to it,

washed wth water (2 tinmes 10 m) and brine (2 tines 10 m), dried
over anhydrous Na2SO4, and the sol vent was renoved under vacuumto
obtai n an owboo/ddess product was purified by flash colR¢¥iB00/00021

chromat ography and eluted with an ethyl acetate hexane mxture 5

(20:80) to obypdrtensitithty t fespatlsk dof NeBéifizedi @hide Odgaiie PUscteridr allbigdn, 1.4-

The foll ow n%_cor’rﬂounds were prepared simlarly to those described in
Exanpl e 18, Dinitrofluprgbenzene. These 1%asegxs§5$@wqagfeﬁqé§qr¢emng compounds for

- 0- net hyl - 5- de@¥rreRenttattivified AHEREN QUNesitn asdd) defrRBicd the SRR YE Leipouagar bony!
am no) -a, D1 yxofuranosi de 2,3-0-isopropylidene-

1- 0- but y| - 5- @Bdhe/ingraqtipn off VLA« mrelpaies-cxpressed on the surface of Jurkat cells with its

oxoet hyl ) phe 0 ly_{ak ] |
2 320 soBr og i ATeAA SEANC I FrBHTEL b gl RIS Somvepsly, the
oxoet hyl ) phe ME§Bndeterosndsohel patenay) off @ompeunds ytoofinkibit othe dewtise  contact
gﬁ{ (n(Z); [n[atetl ?i(é}%?%]swg%%é?pg%?g i RIEN ¥)|y] &PoliRE LR8N/ the potent allergen 1,4-
EXS\IVSLE 19I éﬂgitroﬂﬁ’dhgﬂﬁi_iﬁé.glhe@hi?olﬁ-dﬂai ?éthéd)iwé ugddni® this respect (Chisolm et

- 0- dodecyl - 5- deoxy- 5- - ( 2- hydroxy- 2- 0x0
et hyl ) phenyl PharuF- oE%’PB?&‘?éya}égﬁgg)&-z%err] , D-1 yxof ur anosi de. A
m xture qf ester as obtained in Exanple 18, Step-3 (0.3 gm and aqueous

NaOH (10 m) (I was heat ed at 2 hours. The reaction was
cool ed i n anInhibitigp pE V1 Ag-dependgnt adhesign o 3 ed to pH 3 with 3N HO,
after which a white solid separated, becom ng an oil upon standi ng at
roomtenperature. The product was extracted with et hyl acetate and

washed wit h Vhisassaydvisaedtocassess thecabiity of\the Sompennds o thequ¢seatrinvention to
renoved undet SREAD | : i f4 by
flash (l:r(’)q\{ﬁ?m%g‘kﬁ%ﬁa%gr ahﬂr{/lerggttog I %Ep .ﬁh‘g %Qﬁ&g%ﬂm acc:jél#g% 'e'r exane
m xture (35: @8hesion FOVLAppositive hurkavicells to tamyinaitdVCAM-1 in thehgredeotd ofvi ng
Zg”pounds were RLERALSH 18! Jlahfhled’ using the MTT [3-(4,5-dimethylthiazol-2-y1)-2,5-
diphenyltetrazolium bromide] dye reduction method. Briefly, the following protocol

was used:

20 1. Preparation of VCAM-1-coated microtitre plates

Polystyrene 96 well Maxisorp microtitre plates (Nunc, USA) were coated with 0.5
pg/ml recombinant human VCAM-1 (R&D Systems Inc, USA) dissolved in 0.05 M
NaHCO; (15 mM NaHCO; and 35 mM Na,COs; pH 9.2). Some wells were not coated
25 with VCAM-1 in order to assess non-specific cell binding. The plate was then

incubated overnight at 4° C.

Following this incubation, the contents of the wells were removed by inverting and
blotting the plate. All wells were washed twice with phosphate buffered saline (PBS)
30 and then blocked with 300 uL of 3% bovine serum albumin (BSA) in PBS for a

minimum of 1 hr at 37° C.
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2, 3-0-1sopropylidene- 1-0-nmethyl -5-deoxy-5-N { (4-(2-hydroxy-2-
oxoet hyl ) phenyl ] am nocar bonyl am no} -[err], D-1yxof uranosi de
2,3-0-isopropylidene-1 -0-butyl-5-deoxy-5-N- { [4-(2-hydroxy-2-

oxoet hyl ) phwbybkzoss nocar bonyl am no} -[err], D-| yxof ur anosi dePCTE1B00/00021
2,3-0-isopropylidene-1 -O heptyl-5-deoxy-5-N- { [4-(2-hydroxy-2-

oxoet hyl )phenzy!P an”'aﬁgﬁgfmlgytlcgm no})-[err] D | yxof uranosi de

2, 3-0-i sopropyTTdene-1-0 decyT-5- deoxy-5-N-{ [4-(2-hydroxy- 2-

oxoet hyl ) phenyl ] am nocar bonyl am no }[err], D-I yxof uranosi de

EXAMPLE 20 &£ t .l Kyl
o doony- @el\{s{c[@ AT Thf¥a: 841 ﬁnegwgsht}ﬂ%@v?&@ R HR"Radondr éLJﬁXJ fot'cel
met hoxy) - pherScignaes, Ponearlbdlaydndnnmnt)im[:é i RPMI W@fcuhmomdien contbiningl 5%

desired al ared s C, ed S 2. wWas
reacted wt h%‘é‘ﬁp gggr%’ﬁwa cygﬁg Cellt?lg uars‘?lE R%"eg‘f glgcﬁ.l?wmgegeéﬁ BEY in
Exanpl e 18, harveste&b¢ per&nf&g@tmbamoo gtfoel(ﬂﬁﬁnm&dn BeoknamGS15 centrifuge. Tie

f20|3| 8W: 2 gpfggﬁg g'g%ew\/\%ﬁmgq HE@LE& Iélg%{grgl-f e C%thre medium. The cell count was
chl or ophenyl ]aa',‘ﬂsgg(;@glgmllgmdﬂghﬁ][ err], D1 yxof uranosi de
2,3-0Oisopropylidene-1-0-butyl -5- deoxy- 5-N-1 [4-

chl or ophenyl ] am nocar bonyl am no) [err], D-1yxof uranosi de

2, 3-0-i sqpr opy RuLASA te]ass -heptyl - 5-deoxy-5-N- ( [4- 25
chI or ophenyl Jam noc onyTamno } [err], D1 yxofuran05| de

2,3-0-isoprop |dene 1- Odeg‘yI-S deox -5-
chl or opheny! |<§qmmeéwmﬁmé vadjn ‘é!)m[h)’! W@P‘lﬂeéﬁ%?r%"d diluted further in PBS

2, 3- 0-i sopr opybif&N8Re findP LR tutiorictOisa f ME{ass[a§ All compounds were tested

at concentrations ranging from 10 ng/ml to 1 mg/ml. Immediately prior to running the

assay, the BSA blocking solution was removed from the 96 well plates and each well
15 was washed twice with PBS. Equal volumes (50 pL each) of compound and cell
suspension (2x10° cells/ml) were added onto VCAM-1-coated wells and incubated at
37° C on a plate shaker for 15 minutes.- The plates were then transferred to a CO,

incubator and incubated further for 1 hour at 37° C.

20 At the end of 1 hour, the plates were gently flicked to remove non-adhered cells and

washed once gently with PBS.

4. Cell quantitation

25 The adhered cells were quantitated using the MTT dye reduction method (MTT -
" Sigma). For this purpose, 250 uL of freshly prepared MTT solution in RPMI 1640
culture medium without fecal calf serum (0.2 mg/ml) was added to all wells and

incubated at 37° C in the CO; incubator for 4 hours.
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chl or ophenyl ] am nocar bonyl am no} [ err] D-| yxof ur anosi de 30
2,3-0-isopropylidene-1-0 nethyl-5-deoxy-5-N ( [4-

met hoxyphenyl ] am nocar bonyl am no } [err], Dl yxof uranosi de

50 WO 00/42053, 3- 0- i sopropyl i dene- 1 - O butyl - 5- deoxy-PETHBO0/G0S1
met hoxyphenyl ] am nocar bonyl anino )[err], D-| yxof uranosi de

2, 3- 0- i sopr opy khietkideof 4-Kaub Heysupématamsitediumi-was adpirated gently and blue crystals
met hoxyphenyl ] ani.nocar boq& %ngb [err].D-1yxofuranoside 5

2, 3-0- i sopr oy deselved i B?’I IMSQ:(Sigrma). Kpg plptes were read at 570 nm using the
met hoxyphenyDlyastedhOERISAC/RYdeg i NO) [ err], D- | yxof uranosi de

2, 3-0-isopropylidene-1-0O dodecyl - 5-deoxy-5-N-{ [4-

met hoxyphenyl ] ar ni nocar bonyl am no) [err], D-|1 yxof uranosi de

2,3-0i sopropyi sl 2 0 - 4- 10
tolyl] ampsriocg)rlédcl)ﬁgﬁg)m}o &E%AM s)(/) 5 ﬁ%aléloﬁl\%ﬁ_é 2,3-0-isopropylidene- |

-O butyl -5-deoxy-5-N-{ [4- tol yl | am nocar bonyl am no }

a, D- | yxof ur j -0 0S | i dene-1-O- hept yl -5-deoxy-5-N- ([ 4-
tol yl ] ani nog'g?%%%%"é?ﬁsﬁaﬂ%g%ach@g{egE‘éﬁ%g?egg"‘i‘ﬁmg ‘?‘{')T%‘E{?)-i sopropyl i dene- 1
- O decyl - 5-deoxy-5-N-{ [ 4- t ol yl ] am nocar bonyl am no }

a, D- 1 yxof ur anosi de 2,.3- O isopropylidepe-1_-0O dodecyl - 5-deoxy-5-N-(

[ 4- t ol yl | ani nocar bor@?%ﬁé’%“g‘xﬂﬁﬁW%f“hPQergﬁ?ﬂ’gWeﬂszo

EXAVPLE Wl % Adsorptidheparat-i-on---of x 100

2, 3-0-i sopropyl i dene-1- O dqdecyl - 5-deoxy-5-N- ([ am nocar bonyl
ani no] phenyl acet yl - L- Leucyl -E%P,QDRgﬁedlr‘EQ}‘FTQLWQ)gﬂ'yMﬁEﬂ BP0 biankywells
-a, Dl yxof uranosi de.
The percent adsorption values were then plotted against the log (concentration) of
compounds in Graph Pad Prizm software (Graph Pad Software, USA) and analyzed
15 by Sigmoid Dose Response curve fit, and the ICsy value was determined. The results

of the cell adhesion assay are listed in Table 1.
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25 To a suspension of EDC (2.30 gn) and HOBT (1.53 gm in ethyl acetate

(100 m) was added triethyl amne (1 m) at roomtenperature. The
reaction m xture was stirred for 30 m nutes, after which the acid (as
obt ai ned |r\,vg>6?,mg5: 19) (5.3 gm and Leu- Asp(obzl ) Vadcriinodsvozl )
hydrochl oride (6.58 gnm) were added sinultaneously to the reaction
m xture and stirred for Leact i Xt was poured in water
30 and extracted with g@%@ ?ﬁs"t]-ﬁ ﬁeg“g% rﬁgj;] ‘m 10?*0%%“3' by washing with
sat ur at ed NaHCO3 sol ution, water and brine, and dried over anhydrous
Na2SO4, and t he—selyen 51
was renoved at M‘éd presgﬂ’r‘\éppmyé}n a Wite foanl,CSSoI id, whiljch was
used for nejnexy STep witrgalt any purifTicat’ on,ioeo 0 ja
sol ution of thel_above, |benzyl ester (2 gn) in ethyl acetate (50 pif) was
added 5 Pd/Q (1@% W w, 0.2 gn)38at roomte erature23h8 subjectdgd to
hydr ogenat i on g Parr—stigker—fot : S
filtered and etjhyl “acetate was refltoved to obt ai (“I ow nel tijng solid
in 84%yield. praducy shows a sy3ngl e honobgg¢neous spot.49 on TLC. 10
The fol |l owi ng clonpounds were prepared-sinmlagly:
2,3-0O i sopropyl| defle- 1{ O dodecy| B deoxy-5- N {114.15
[ ami nocar bony| Mg PNyt acetyt =TT - Aspar TLVarYig §- Protine)l- a, b
| yxof ur anosi de 21 3-O isopropylidene-1 | O dodecyl % deoxy-5-N 15 {
[ am nocar bonyl &m n@] phenyl acetyl -15- Val yl - L- Pfol i ne}-[ &&9 , D- | yxof 4r anosi de.
EXAVPLE 22 8 76 3.69

9 79 53.7

10 81 181.57

11 86 134.9

12 91 2754

13 96 72.55

14 97 156.85

15 98 140.95

16 99 >100

17 100 >1000

18 104 >100

19 110 >100

20° 122* 8.45

21 122%* 4.18

22 123 120.23

*Ditris salt, ¥*Disodium salt

Mouse Ear Swelling Test

We tested the efficacy of compounds synthesized in this invention to inhibit the

murine contact hypersensitivity in Swiss mice as follows:
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Preparation of

2, 3-0-isopropylidene-1-carbonyl-L-Leucyl-[err],L-Aspartyl-L-Valyl- 20
LProline-[err], L-xyl o-2-hexul of uranosoni c aci d. Step 1. 2,3;

4,6-Di - O i awpowsgss dene-1| - carbonyl - L- Leucyl -[ err] L- Aspar t yPCTARM09G21 |_-
Pro-line-[err], L-xyl o-2-hexul ofuranosonic acid. = 25 To a suspensi on of
EDC (1.15 gnj,seh@%ﬁggofﬁ,j&m in DVF (10 nl) was added triethyl am ne
(1.5 gm at Toomtenperature and the reaction m xture was stirred for

30 mnutes. Afterward, acid (1.46 gm and Leu- Asp(obzI)VaI Pro(obzl)

hydr Och' ori dﬁ’our 53 %@&qle%m LBROAHRL YarfiRalk Beo Cﬁarﬂmmonamg}u&@%fst irred

f or he reaction m xturée was our I n wat er extracted
Wi t h [er r] (Mmrruksgﬁblew Bdlhiyiindia ansl inaimtained yn enesi pegmentah Apimal Facitity) NaHCOS,

wat er ne_and_dr,i enmoved
at reduce§d p‘?’%rggﬂ?séhe&e%gﬁé\aﬂesmw ”{HXP(s%Eé Rfl\%éﬁéy?léag?ﬁgor%g &‘X‘F’gfnnf’ V\?\?\%lﬁch was
used for thecrifepdictsbfodorssl "shﬁlﬁasaha/verllmsmg iadhatri (ﬂlpper The exposed skin was then

52 To a sqlu o t he abo er with | ester
(3.6 gm in mlPra%PﬂP%% paper g‘?ﬁéblé’ 23 al;tgrgpaéedg%%ﬁ room

t enper at ur e BistrsTIRES Beiéné Gn W@r@%%ﬂoﬁé}oh@d 80 solution Ra§ rth&h?dfﬁi’allilor
hours. The catal yst was filtered and ethyl acetate_was_renbved to

obtai n a whiapplied|onip ithe dampabraded) skim & shepwage fduild deflaramation ﬁamfnrom

ethyl ac at’pwent?l-four H&ﬁf&ad?ﬁr méﬁhﬁfaﬁsensmzanon th-ghﬁ’lcé Wel’é)ﬂgaﬂgscﬁ@iwgﬁ wer e
prepared simlar 3; 4, 6-

I SO opg dene- )
-carbonyl -a,2% Adpefrqsbl}'- prepanegll 04§7¢Pr104 Dm;tr?fgmr ] benzeng (DNEFB)oin 4:1 (v/v)
hexul of ur anoa%g{&hg.oﬁ\% %11 solution on the same dermabraded site as before. The second

sensitization was performed while restraining the non-anesthetized, conscious mouse.

15 2. Administration of compound

On day 5, compounds were dissolved in an aqueous solvent (pyrogen-free water,
alkaline water, or ethanol) and further diluted in pyrogen-free water to prepare
appropriate doses. Solutions were administered by intravenous, subcutaneous or oral

20 route.

3. Challenge and measurement of ear thickness

Two hours following administratidn of the compounds, the animals were physically
25 restrained and painted with 25 pL of freshly prepared 0.5% DNFB in 4:1 (v/v)
acetone:olive oil solution on the right ear. The thickness of the right ear was measured
using a Series 300 Odimeter (Dyer Gauge Inc, USA) at the time of challenge (0 hr), 4
hours and 24 hours after challenge while physically restraining the non-anesthetized
mice. In a separate experiment, it was ascertained that 4:1 (v/v) acetone:olive oil

30 vehicle has no effect on ear thickness.
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2,3;4,6-Di -Oisopropylidene-I|-carbonyl -L-Valyl-L-Proline-aL-xyl o-2-

hexul of ur anosoni ¢ aci d. Step 2:

2,3-0O i sopropyl i dene-carbonyl - L-Leucyl -cL-Aspartyl -L-Valyl-L-Proline- 15
a, L- xyl o- 2- weygokgdsar anosoni ¢ aci d. To a sol uti on of PEREBGAIbUN
(0.5 gm obtained in Step 1 in THP (10 m ) was added a 30% sol ution
of perchl ori C4%ét%rﬁﬂatﬁmfﬂf)eff@émwoﬁﬁn&au&ro”ﬁheCc uhdlg reaction

m xture was strrre enperature ours. The reaction was

guenched with a 20 saturat ed solution of pot assi um carbonate and the

solid salt th Ld 6% 86m THF.
d

The sol vent ﬁ’tg?n egf{hg% a%wa waslolJ gr at%g ﬁ&go g'gre%vg{ %Qtl:@rtrhp lEatel Y,

the resi due wasgatiesamitrobgroups. @Btc;htlablbh@nevamslh@dtewash wat er and

brine. The_organic | ayer was dried oveé anh drous Na2SO4 and the sol vent

was removeld to obtain a low nelting sol™®d T n“éb%yl eld. 25 The
fol 1 owi ng conpounds were pre@8vesdling H-+-ad-y- X 100
2,3-0Oisopropylidene-carbonyl-[err], L- @s St -L-Valyl-L-Proline-[err], L-xy
| 0- 2- hexul of uranosoni ¢ aci d NCzero
2, 3- O i sopropyl i dene-carbonyl -L-Val yl -L-Proline-a, L-xyl o-2-hexul of uranosoni
c 30 acid. o ) EXAMPLE 23
53 Prepar at i on %fInhibitiop = Qo Bspellidene- 1 - deoxy- 1-N-{
[ 4- (2- met jpxy- 20x0et hyl ) ) phenyl am nocar bonyl am no
)-[err], L-xyl o-hz- hexul of ur anose.

where

Stest = Mean ear thickness in test group at 24 hours after challenge
StesT.zero = Mean ear thickness in test group at zero hours after challenge
Snc = Mean ear thickness in negative control group at 24 hours after challenge

15  Snczero = Mean ear hickness in negative control group at zero hours after challenge
The percentage inhibition of swelling obtained by the above calculation was plotted
against log dose using the Graph Pad Prizm software and, from this plot, the log dose
corresponding to 30% inhibition (log ED3g) and 40% (log ED4o) inhibition was

determined. The ED3 and EDyp values for some of the compounds are listed in Table

20 2.
Table 2. Results of Mouse Ear Swelling Test
Noe COMPOUND NO. | Route EC;3 ECy
1 53 _ ILV. 10 pg 70 ug
S.C 500 ng 10 pg
Oral 1 pg/kg -
2 76 Oral |0.29 ug/kg 81.28 ug/kg
3 122* LV. 12 mg -
4 122** LV. .8 mg -

*Ditris salt, ** Disodium salt

Aqueous solutions of appropriate doses (1 pg/kg to 100 mg/kg) were administered by

25 intravenous route 2 hrs before challenge and their effect on ear thickness was
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5 Step 1: 2, 3;

4,6-Di - O isopropylidene-1-p-tosyl-a, L-xyl o-2- hexul of uranose. To a
solution of 2,3;4,6-Di -0 isopropylidene-[err], D-xyl o-2-hexul of uranose
(prepared WOO00/42% t he nethod reported in U.S. Pat. No. 5, BSFIBIPOY0288. 0 gm
30.65 mml) in dry pyridine (50 m) was added p-tolune sul phonyl
chloride (p- fﬂseﬂu;ed( Corceghrpti@B .intiibiting Gar swalling) byp30% i and WS wate dbtdrmined

Thereafter, L . xture was stirge t r.oom tenperature for
12 hours, pyri hg&%%lsag?@%@égé’&%oéfn@%{&%go@avggﬁ%s added to it,

and extracted W|th ethyl acetate. The ethyl acetate |ayer was washed with
sat urat ed spl ut | on and dgried oyer anhydrous Na2SO4. The
sol vent was nggedpresent ’nvmma§§8mj‘5ﬁs? e ip Jrms g its speci Whemebedimentsuri fi ed
by col ums cheepani mmambnusmcmeq&%lenté%lﬁbbxﬁpa?&ﬂ@%sé SilleXARe bt BRI N 2
64% yi el d of the pure

4,6-Di-O i soHFéEf?‘l‘qeééﬂgc 1ﬂdl&tséwthlqﬂ'&zspw Q-,ftthe w;esfem mveation, ofhichaisde be

A mxture ofll,hg@dlg,,gggyg&pgogg%,a Hgdé]%gg gm) and DVF (100 nl) was heated
at 1000 20 C for 12 hours renoved under vacuum water was added to
it, and extracted with ethyl acetate. The conbi ned extract was washed
with water, brine, then dried over anhydrous Na2SO4, after which the
sol vent was renoved under vacuumto obtain an oil. The crude product
was purified by colum chromatography using 5% et hyl acetate in
hexane. The yield of the pure product was 84% 25 Step 3: 2,3;

4,6-Di - O isopropylidene-I|-deoxy-1-am no-aL-xyl o-2- hexul of ur anose.

To a solution of NaN3 (4.0 gnm) in THF (50 m) was added LAH (3.0 gm

portionw se at 0-5[err] Cand stirred at this tenperature for 4
hours. Excess LAH was renoved by 30 deconposition with ice-water, the
separated solid was filtered and washed wi th TBF. The sol vent was
renoved under vacuum ethyl acetate was added to it, washed with wat er

and brine, and dried over anhydrous Na2SO4. The solvent was then renoved
54

64



under vacuumto obtain an oil was purified by colum chromat ography using

10% ethyl acetate in hexane. The yield of the pure product was 86%
Step 4: 2,3;4,6-Di -0 isopropylidene-1-deoxy-1-N-{

[ 4- ( 2- met howp-d@2032t hyl ) ) phenyl 5 PCT/1B00/00021

am nocar bonyl am no) - [ err] - xyl o- 2- hexul of ur anose. To a sol ution of
amine (0.5 gm 1.92 mol) in dry [err]clAfMBl ) was added a sol ution

of nethyl ester of p-isocyanate-4-phenyl acetic acid (1.92 mol) in 5 m of
dry [err] at 0-5 C. The reaction was stirred at this tenperature for 2
hours. The 10 [err] layer was washed with water, dried over anhydrous
Na2SO4, and the sdh gempound havingghe stwaiyteef Fommula I acuum to obtain an oil ,

whi ch was purified by col um chromat ography (100-200 nesh) by el ut | ng
hexane in 30%ethyl acetate in 64%%s \ouipel d. 15 The fol | ow ng
conpounds were prepared simlarly: 02, 3; ThlSSheetHasBeenReplac?d

4,6-D -O issopropyl | dene-| - deoxy- 1- N 4-xfl or ophenyl ] am no
|sopropyI|dene-
no'? - xyl 0- 2- hexul'o

a, L- xyl o- 2- hexul of uranose 2,3;4,

[ 4- met hoxyphenyl | am nocar bonyl
2,3;4,6-Di -Oisopropylidene-1 -deoxy-| N-{ [ -toI yl ] am nocar bonyl am no
) - aL- xyl o- 2- hexul of ur anose. X

2, 3-0-1sopropylidene-1-deoxy- 1-N-[ [FA?RY’%L rret hoxy 2oxoet hyl)) phenyl am no

car - bonylyam no)[er I;ma,qa of the .
conmpound 1?0 5 Bgt ai‘ne ce&g%\ %&%%IB%& %?e% enam‘oméé ‘%glepé&n%ps 30%

sol uti on of per chll\b'P?"@e%lcﬁ"Hd?s@PS"’ 85, QF SRRiRboditess Wb‘l‘“&“’b itper febas PHl was
stirred at this telkeneallkyne (stedight chaitifos brahbked) gl blﬁb%nm?éi:l zﬁylecb‘r(:qud ,th a

vas i1 tered and LSRG SLERRIGE £ RO B e o 3&?@@%@3& o
under vacuum t he repsesegigd # Ssldi-Rep,i R™ being &1hNO.a QEH1, CHwva€
wat er andsbrine, FTRLOCECHS, TIRCOLIDAYE CHMESODVPEGHXYOVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or

CHj;, and ( ) represents idofuranose, talofuranose, xylofuranose or
ribofuranose configurations.
20
2. A compound having the structure of Formula II comprising gulofuranoside or
lyxofuranoside derivatives
RII ,
NHCONH-R
25
OR
FORMULA i
30 and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

N-oxides, amides, prodrugs, or metabolites, wherein R is C; to C,s alkyl,
alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryi,
R'is SO,C¢Hs, SO,C¢H4CH;-p, or SO,C¢H,Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO,, OCH;, CH;, CH,COOH,
35 CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
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55 anhydrous Na2SO4 and renoved under vacuumto obtain an

oil in 52%vyield after purification by colum chromatography and
eluting with 10% et hyl acetate in hexane. The foll owi ng conmpounds
were prepar ¥ W44Barly: 5 PCT/1B00/0002}

2, 3-0-isopropylidene-1-deoxy-1-N-{[4-chl or ophenyl ] am nocar bonyl am no- [ eEr] L
- xyl o- 2- he QftiAr Sfolvl dt%p ii v ye| ’I ﬁ'é‘i',do - N

[ 4- met hoxyphenyl ] )ébﬁgj;nogar ?}oﬁﬁ;/? gr)n'arrllo} ee?rl?él_)-( a?ﬁ%‘} %y*egﬁé%- Ke%ugoﬁ%ﬁa%se
2,3-0-isopropylid = | -deoxy- 1-N-{ [4-tolyl]am nocarbonyl am no }

-a, L-xyl o-2- 10 hexul of uranose.

4 ' = -1 I d - 1-deoxy- 1-N-{
EXAMPLE 24 3 A%}Wﬁghgﬁgg%s&u&urg of POy | dEne €
5

(4- (2- hydroxy- 2oxo0e am nocar bonyl am no}-at, L-xylo- —

2- hexul of dranose. 1 A mxture of ester, as obtaingd o EXaIpl& g&
Step 5 (0.5 g) and aqueous NaOH (10 o) , I'N) was hea : _

for two hours. The reaction was I n | ce-bat ch II :m | ed
to pH 3 with 3N HCl, at which tine a ' ,s%dseparate,

becane oi| upon standing at room teHBer at ur@” Yhe product was extracted
with ethyl 20 acetate and washed with water, dried over anhydrous Na2SO4,
and the sglvent was renoved undefoPdelum to obtain an oil. The crude
product was purified by flash col utm chromat ography by eluting with a
et hyl acet at e- hex and itpripRannageytigaliyc&ceptapble salts, efierai enaatiornérs, diast@e6mers.el d.
25 N-oxides, amides, prodrugs, or m&¥¥¥dsEwRetein R' is COLDVP, CODVP,
COVP or CH;-NH-CO-NHR", wherein LDVP, DVP and VP represent
tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl)
15 and dipeptide (valyl-prolyl), respectively, and wherein R" is C¢HsR™-p (R™ is
Cl, NO,, OCH,, CH;, CH,COOH, CH,COLDVP, CH,CODVP or CH,COVP).

4. A compound selected from the group consisting of:

20  1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenylJaminccarbony! amino}-f,L-idofuranose (compound 1)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]laminocarbony! -amino}-B,L-idofuranose (compound 2)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-

25  oxoethyl)phenyl]aminocarbonyl- amino}-f,L-idofuranose (compound 3)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonyl- amino}-B,L-idofuranose (compound 4)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-chlorophenyl]Jamino-
carbonylamino}f,L-idofuranose (compound 5)

30 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{ [4-chlorophenyl]amino-

-carbonylamino} B,L-idofuranose (compound 6)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-chlorophenyl]amino-
carbonylamino},L-idofuranose (compound 7)
1,2-O-isopropylidene- 3-O-butyl-5,6-dideoxy-5-N-{ [4-chlorophenyl]aminocarbonyl

35 amino}f,L-idofuranose (compound 8)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-
methoxyphenylJaminocarbonylamino} B,L-idofuranose (compound 9)
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Preparation of 2, 3-0-isopropylidene-|deoxy-1-N{

[ am nocar bonyl am nophenyl

acetyl -L-Leucyl -a, L-Aspartyl-L-Valyl-L-Proline)}-[err], L-xyl o-2-hexul of uran
ose. 30 Wwo avszesspensi on of EDC (0.23 gn), HOBT (0.153 gnpctasobhéez{ 60 nl)

was added triethyl amne (0.30 gm at roomtenperature and the
reaction m xt was stirre of 20 mnutes. Then the acid, as

Obtai ned | Hempeasmdsnag-Qiport s diee- s 3

56 methox yivbex(ydlamiindgatboRylexnotod B L-idpfiranobe @pingeurd15 gnm) were added.

si mul t aneousl y ipishi %lidene-sﬁb-@ﬁég%f-§,G-Qﬁde‘3§?y—§ir¥-t{H!'-e and stirred for 24

hours. The reaction ur e S ure n, wat er and extracted with
CH2Cl 2 (2 ti rreethatypheny faFB‘P‘?C B B‘}‘“Wgéhflﬂaﬁ%"w camperundtl) NaHCO3

sol uti on, Swat E2-Caisdpropylitene-ar0-baryl-86-ditdexy-SANy{{4-ous Na2SH4. Tge(sol ven:ﬁ 5
was renoved aht Al I.{e I ~ 0.72 gm,
whi ch ves e e kR G At B ol SRR, 0 To
a sol ution ofl.2Rkisaprepyidepe-dQdodagyk3.6(didepxyMN-{If-et hyl acetate (15 m) was
added Rely(Jamiddtarbbiylarido 18, Uliofatanb@qBbmpsiadriad) ur e and subj ected to
hydr ogenati on é{%ag %8 l'aﬂjﬁééfci%@f-??ﬁ-ﬁgéo&ﬁ@wi—' T?‘le catalyst was filtered
and the et hyl ’acéltg?re HHS"Fenove e Gbidin a white solid. The crude
product vids rtebytlgmingcarborsdaminphB hridefurappseeempauad 14) hexane mxture to

prepar ed 51 A yE B e e T Ceoayt 1o (o e

I[O;%Pﬁ(rjgar Elanj?@ﬁﬁ%ﬂl?ﬁﬂéﬂ%%%f@é'?wia&ﬁ%ﬁ% FWW“"dqg) { Val yl - L- Prol i ne)) -

aL- xyl o- 2- hexi2-6Fisopmpyidene-3-O-batyB5.6-dideopy-Sgy{{{elene- 1deoxy-| - N-{

[ am nocar bonyhgiThARRREBY RERIY} B LideHbhode (compound TEP! | N€) } -

ab-xyl o- gshexy A N A0 Brene-3-0-dodecyl-5,6-dideoxy-5-N- {[4-(2-hydroxy-2-
oxoethyl)phenyl]amino carbonylamino}-B,L-talofuranose (compound 17)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenylaminocarbonyl- amino}-,L-talofuranose (compound 18)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

20  oxoethyl)phenyl]aminccarbonyl- amino}-B,L-talofuranose (compound 19)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyljaminocarbonyl amino}-f,L-talofuranose (compound 20)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-
chlorophenyl]laminocarbonylamino} 8,L-talofuranose (compound 21)

25  1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} 8,L-talofuranose (compound 22)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino} B,L-talofuranose (compound 23)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-

30 . chlorophenylJaminocarbonylamino},L-talofuranose (compound 24)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl]laminocarbonylamino} ,L-talofuranose (compound 25)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino } §,L-talofuranose (compound 26)

35  1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl}aminocarbonylamino}f,L-talofuranose (compound 27)
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20 PHARMACOLOG CAL ACTIVITY The conpounds
of the present invention have denonstrated inhibitory activity in cell
adhesi on assay and anti-inflamuatory effects in biol ogical assay. Standard
assays whay/Loeen performed on nost of the conpounds ofCriBeo/MO0REENt

I nvention to ascertain 25 the adhesion inhibitory and anti-inflamuatory

activity. These assays,| ncl ude: . 1) .in vitro cell .adhesion
assay 13‘0“S°Pr?)’yl|‘é96§'é'€'§’flty§§ér¢ﬁjer?éy'ﬁélg’t{ V(Wé@?j‘ypmew?mwhomm tro
cel | adhesi oamias}k B .-tahdurasesd (¢ompoend28)e t he ef fect of a test conmpound on
adhesi on of hump : danb 306 Kab.af g s aces coated with VCAM 1.
The VE gggé@é@%ﬁé%@#ﬁ%& ?P t%xgxpgﬂr% tal conpounds to inhibit
t he del ayed_tpplb]@nnnocarbonylannno} JL-talofuranose (compound 57

r11ylpler sensi t b&ﬁ-@isbﬁ@pﬂ%ﬂ;ﬁfo-ﬁmﬁt&décbxgiSeN-(@gai nst a potent al Iter]gen,

, 4- S N Sy are appropriate for
screeni ng coggélé_%‘g{s c?‘%%gyl ?@%otalﬁlﬁ?@?eﬁ?mgét I 'VI ?i es. The cell adhesion
assay det er nh-#&sispproppideae3-Qeptyhpbdileexy-5-N-{[4on the interaction of VLA
mol ecul es ex@lyfaf@ibcaibohylemsis] B Aoslofiranbid fcompeidH)wi th its 5

Conver sel . pro-isomropVfgens sERINSRERRRESISBE L o e Orpounds to i nhi bi
the nurile cehilaminocarbonylaminedBarisiofuranoss/(comppunds’®)i nduced by exposing nice
to the potengutylld ROUSHHrdpytidene-5,6-diddoity-5Nf jau@tHydRgzene. The Chisolmet al
met hod was uosxed IB lgel‘rl‘lﬁ resgqergt ﬁ]Chl %%E;I&L"J . akc, Eur do# | mmunol ogy
1993, 23: 682)9*0¢{ylphenyllgmnoparoenyl, aigin alplpranepids (ComPwid#t o veaMm 1
‘ hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonyl amino}-f},L-talofuranoside (compound 34)
15  heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonyl amino}-8,L-talofuranoside (compound 35)
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]Jaminocarbony! amino}-f,L-talofuranoside (compound 36)
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
20  oxoethyl)phenylJaminocarbonyl-amino}-f,L-talofuranoside (compound 37)
butyl 2,3-O-isopropylidene-5,6-dideoxy-S-N-{[4-
chlorophenyl]laminocarbonylamino}-f8,L-talofuranoside (compound 38)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino}-B,L-talofuranoside (compound 39)
25  heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-
chlorophenyllaminocarbonylamino}-f,1.-talofuranoside (compound 40)
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }-B,L-talofuranoside (compound 41)
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
30 _chlorophenyl]ami,nocarbonylamino}-B,L—talofuranosidc (compound 42)
butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl}aminocarbonylamino }-§,L-talofuranoside (compound 43)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino} ,L-talofuranoside (compound 44)
35  heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino}-B,L-talofuranoside (compound 45)
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This assay was used to assess the ability of the conpounds of the present

I nvention to i nhibit the VLA4A-VCAM 1 interaction utilizing

reconbi nant hurman VCAM 1. The 15 adhesi on of VLA4-positive Jurkat cells
to reconbi nayd eovs26dd 1 i n the presence of t he conpoundpcenspeandzit at ed
using the MT [3 (4, 5-di met hyI thiazol -2-yl)-2,5- di phenyl tetrazol i um

bromi de d e.r on net.h fly, fol |l ow ng protocol was

used: ] Y qecyﬁgﬁit’rsai"i%ﬂ“{%f‘e'@ e%yéolg{}zﬁ mcrotitre plates _

ol eUe/ @“’”*%W%’;@“y‘?“m@%?%fzg;‘i?‘éﬂ‘?ﬁ?"du‘é% di saol ved in
| TR sl %*

0.05 M (ﬁ@ CxB; pH 9.2). Sone wells were

not coated 25‘“"’“‘%5’&? enytjaminocarbopylaminod B ltalofuranpside éﬁ@@P‘M‘HQeI | bi ndi ng.

The pl at e SnashutylenB-O-isopropylidbrd-5,d-dideox 5 NH{ [4atol yifagrindcafBonylamino}-f0! | owi ng

this incubati the wells were renoved by inverting and
t%{&fl{rﬁﬂﬁﬁ%q&g weﬁuﬁd %%’

blotting the e washed twice with phosphate buffered
sal i ne (PBS) syl 2.3 QtisppronylidenaeR Sadidgoxp-53Nd [4- mlyljayumcaMUmm-&.br
al bum n (BSA)talofhrBﬁ:‘éxdeQéorﬁpound4QTﬂ nimumof 1 hr at 37[err] C

58 heptyl 2% O-1sopP encr5 & dld‘go 5% k? E‘I {:[ﬁ-tolsy]]ammocarbony]ammo} B.L-

10  talofuranoside (compound 50)
decyl 2,3-O-isopropylidene-35,6-dideoxy-5-N-{ [4-tolyl]Jaminocarbonylamino}-f,L-
talofuranoside (compound 51)
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-tolylJaminocarbonylamino}-B,L-
talofuranoside (compound 52)

15 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]Jaminocarbonylamino}-o,D-xylofuranose (compound 53)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]laminocarbonylamino}-o,D-xylofuranose (compound 54)
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-

20  oxoethyl)phenyllaminocarbonylamino}-o,D-xylofuranose (compound 55)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-o,D-xylofuranose (compound 56)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonylamino}-o,D-xylofuranose (compound 57)

25  1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino } o, D-xylofuranose (compound 58)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-xylofuranose (compound 59)
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-

30 | chlorophenyllaminocarbonylamino}o,D-xylofuranose (compound 60)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }a,D-x ylofuranose (compound 61)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino } o, D-xylofuranose (compound 62)

35  1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino} o, D-xylofuranose (compound 63)
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The J6 clone of the Jurkat cell line was procured fromthe National Center

for Cell Sci ences, Pune, India and maintained in RPM 1640 cul ture
medi um containing 5% 5 fetal calf serum Prior to running the assay,
exponent i aybyosgdoesv ng cells were harvest ed by centr PCugBmoi00021at 200 ¢
for 10 mnutes in Beckman GS15 centrifuge. The cells were washed and

suspended | rumfr I um cell count was adj ust ed
to 2 times E’B{iﬂﬁr@éfﬁfﬁfé%cﬂgeg coRY- SF%R% ng the assay Conpounds
wer e di ssol methokyphdnyltamipécashonflamindg olBkBofuranose @oinpowd G40r t her i n PBS
here teoted.” OIOBRpYARE LD Lk IRy A o 10 Nl to L i

| mredi at el ymﬁ?‘PprhFByl %ﬂ?ﬁ?ﬁ’@ﬂ@mm}aiyg gng;anogeh ow‘gﬂ%ékl ng sol ution was
removed § r oh2iOusoffopylidene 3-@dbatyl-drdtoepSIN-(#-| 15 was washed twice with
PBS. Equal f suspensi on
(2x 10[err]%géhp?@\#)?ﬁn{xﬁ&ra}ﬂgagﬁﬁmo QR/@WY%@%a@gF H and i ncubat ed at
37[err] C oh2 @ﬂoamylmﬁérom vi9-deoryrdD-{l4rhe pl ates were then

t ransf er r edméthoRypheh ]didxnocarbonylmnmwaﬂbkylaﬁ@hﬂoﬁm@bm @,;hdfefmther for 1 hour

T gt Sy A A AR5,
Cel | gukht i xMefumnose @empoupdS8idher ed cel |'s were quantitated using the MTT?

dye reducti pmo&bkﬁyﬁ%h =O-decyl-5e@RP5-N-F R tolyMamindidiBesRamipdfo,pl L of
freshly pre)gyg fe ol ut i &a/an RPM 1640 cul ture nmedi um w t hout
fecal calf ?Hfﬁnf)ff §°°HB’PH?‘3O s added to all wells and I ncubat ed at

37 C i n t hel,.&Grisopropplidene-3fQrhexylibedeory-5-N-{ [4-tolyljaminocarbonylamino} o, D-
59 xylofuranose (compound 70)
15  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino}a,D-
xylofuranose (compound 71)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-tolylJaminocarbonylamino } o, D-

xylofuranose (compound 72)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

20  {[aminocarbonylamino]phenylacetyl-L-Leucyl-o,L-Aspartyl L-Valyl-LProhne}-
o,D-xylofuranose (compound 73) e
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-
{[aminocarbonylamino]phenylacetyl-o,L-Aspartyl-L-Valyl-L-Proline }-c,D-
xylofuranose (compound 74)

25  1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

{[aminocarbony] am1no]phenylacety]-L—Valyl -L-Proline }-o,D-xylofuranose
(compound 75)

1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-a, D-ribofuranose (compound 76)

30 1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2- '
oxoethyl)phenyl]aminocarbonylamino }-o,D-ribofuranose (compound 77)
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{[4-(2-hydrox y-2-
oxoethyl)phenyl]aminocarbonylamino }-o.,D-ribofuranose (compound 78)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-(2-hydroxy-2-

35  oxoethyl)phenyl]laminocarbonylamino}-a,D-ribofurandse (compound 79)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-3-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl}aminocarbonylamino }-o,D-ribofuranose (compound 80)
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At the end of 4 hours, the supernatant nediumwas aspirated gently and bl ue

crystals were dissolved in 100 [err]L DVSO (Sigma). The plates were
read at 570 nm using the Dynat ech ELI SA reader. 5 5.
Cal cul at i or¥O@p/43983 cent adsorption and | Cso val ues PGTABIUI00Z ¢

adsorption was cal cul ated using the follow ng fornmnul a:

Mean OD of tE§I0-Yl%b}o§yﬁd%%-qu5€yl-?'—&9*8/-3‘@\}-kFl- 10 % Adsor pt i on =

x 100 chlorophenyl]aminocarbonylamingiee-ryefysancsg) (compendfivwel s - Mean QD
of bl ank wel 1,3-O-isopropylldene3eOakeoyl-doayStNqM@-val ues were then plotted

Software ?8%@%%%@%@%&& LooD -t ERRNE uhdbuf 88 T ioce

Response % ur ke-Q-isopropplidens3-Odxptyi-srdgex '&ét ernmined. The results of

the cell adhggérephengHanindtabbryddmitlo}dDhitdfgradose (compound 83)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-
chlorophenyljaminocarbonylamino} o, D-ribofuranose (compound 84)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-

10  chlorophenyl]aminocarbonylamino }c,D-ribofuranose (compound 85)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-
methoxyphenyl]Jaminocarbonylamino }o,D-ribofuranose (compound 86)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino}c,D-ribofuranose (compound 87)

15  1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{[4-
methoxyphenyl]Jaminocarbonylamino } o, D-ribofuranose (compound 88)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-
methoxyphenyl]Jaminocarbonylamino }o,D-ribofuranose (compound 89)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-

20  methoxyphenyl]aminocarbonylamino}o,D-ribofuranose (compound 90)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{ [4-tolylJaminocarbonylamino } o, D-
ribofuranose (compound 91)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino} o, D-
ribofuranose (compound 92)

25  1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{ [4-tolyl]Jaminocarbonylamino}o,D-
ribofuranose (compound 93)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-tolylJaminocarbonylamino }o, D
ribofuranose (compound 94)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-tolyl]Jaminocarbonylamino } o, D-

30 ribofuranose (compound 95)

1 ,2—O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

{ [aminocarbonylaminophenyl]acetyl-L-Leucyl-o,L-Aspartyl-L-Valyl-L-Proline }-
o, D-ribofuranose (compound 96)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-

35  {[aminocarbonylaminophenyl]acetyl-o,,L-Aspartyl-L-Valyl-L-Proline }-o.,D-
ribofuranose (compound 97)
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Table 1. Results of in vitro cell adhesion

Si. No. COVPOUND NO. | C50
33 >1000 2
WO 00/42053 293 9 3 PCT/1B00/00024

4 53 7.49
1,2-0-isop?o%ylidene-3-O-ldé)d%cyl-s-deoxy-s-N- 1 %4- 15 ?5
{ [aminocgrbonylanﬁnopl%enyl] acetyl-L7galyl-L-Proline} -0, D-ribofuranose 3. 69
(compound/98) 53.7 10
2,3-O-isopropylidene-l-éﬁﬂetﬁﬁ-S-deoxy-S-N- { [4—(2-lily1fl.roxy-2- 86

oxoethyl)phenyl]laminocarbonylamino}-o,D-lyxofuranoside (compound 99)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-o,D-lyxofuranoside (compound 100)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyljaminocarbonylamino }-o,D-lyxofuranoside (compound 101)
2,3-O-isopropylidene- 1-O-decyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]Jaminocarbonylamino}-a,D-Iyxofuranose (compound 102)
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonyl amino}-c¢.,D-lyxofuranoside (compound 103)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-lyxofuranoside (compound 104)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-
chlorophenyllaminocarbonylamino} o, D-lyxofuranoside (compound 105)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} 0., D-lyxofuranoside (compound 106)
2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4- i
chlorophenyl]aminocarbonylamino} o, D-lyxofuranoside (compound 107) oy
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino} o, D-lyxofuranoside (compound 108)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-
methoxyphenyl]laminocarbonylamino }o,D-lyxofuranoside (compound 109)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-
methoxyphenyljaminocarbonylamino } o, D-lyxofuranoside (compound 110)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino }at,D-lyxofuranoside (compound 111)

2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-

methoxyphenyl]éminocarbonylamino}oc,D-]yxofuranoside (compound 112)
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{ [4-
methoxyphenyljaminocarbonylamino }o,D-lyxofuranoside (compound 113)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino }o,D-
lyxofuranoside (compound 114)

2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-tolyl]Jaminocarbonylamino}o,D-
lyxofuranoside (compound 115)
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12 91 275. 4 13

96 72.55 14 97

156. 85 15 98 140. 95
16 WO 00/42053 99 >100 PCT/IB00/00921

100 >1000 18 104

Z é 00 2,3-0-isop%(§p2'£iglene- l-O-heptyl-S—deoa](éLg-N-{ [4-tolyl]§fnirgocarbonylamino } a,D>—% 8 0

122%* * lyxofuranoside (compound 146)1 8 292 . 123

120. 23 2,3—0-isopquylidene~l-O-decyl-S-deox’&GNf{W&ttﬂﬂﬂéminéé‘ﬂxﬁ@lﬂnﬂﬁbﬁﬂ)l S
Mouse Ear S I}.i%%idgzt ound 1 tested the efficacy of conpounds
synt hesi zed™ SO ACER Bﬂ i nhibit the muri ne cont act

hyper sen$i t 2:3+@yisopropSlidens- hDedodagyl Sedeprynd-N-1{ [4-to]yl]aminocarbonylamino}a,D-

61 di1

PCTI BOOI 0001 Jaomm{déi. e?ni(ipié%)a)éi o(?3 of Tr&ce 20 to 25 gmfemal e
Swi ss al bi né-rPdsePrepyfifenes 'ér‘ eR3-9ePRYP Wt i onal I nstitute of

| mrunol ogy, {MseninddettonylamirdilpheapkicevdilnLevaybd,Li- Aspanyl-Exyalyl-babnolide }Ani mal

Facility) RS aRRGRIBShA &G 1Y9) h anesthetic ether (Sisco Research
Laborat ori eg’]?_t%g@, fﬁ%l a)( A15 ) rr)ioz\ég?tch of dorsal skin was shaved

usi ng alfai ?’3091‘%@9)’“%"]69@5‘3]’%43%" t hen der nabr aded usi ng No.

100 sandpapéfanmisothibonyldmindlphehylacdnylyo, brAspatyd -Tab¥4d .IPréline}-a,D- Di ni trof | uoro

benzene in @x%fu%lo‘é?de?&%&%ﬁd %d)ve oil solution was then topically
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-
{[aminocarbonylamino]phenylacetyl-L-Valyl-L-Proline ) -o,D-lyxofuranoside

15 (compound 121)
2,3;4,6-Di-O-isopropylidene- 1-carbonyl-L-Leucyl-o,L-Aspartyl-L-Valyl-LProline-
a,L-xylo-2-hexulofuranosonic acid (compound 122)
2,3;4,6-Di-O-isopropylidene-1-carbonyl-a,L- Aspartyl-L-Valyl-LProline-o,L-xylo-2-
hexulofuranosonic acid (compound 123)

20  2,3-O-isopropylidene-1-carbonyl-L-Leucyl-o,L-Aspartyl-L-Valyl-LProline-o,L-xylo-
2-hexulofuranosonic acid (compound 124) _
2,3-O-isopropylidene-1-carbonyl-a,L-Aspartyl-L-Valyl-L-Proline-c, L-xylo-2-
hexulofuranosonic acid (compound 125)
2,3-O-isopropylidene- 1-carbonyl-L-Valyl-L-Proline-o,L-xylo-2-hexulofuranosonic

25  acid (compound 126) |
2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{ [4-chlorophenyl]aminocarbonylamino} -
o, L-xylo-2-hexulofuranose (compound 127)
2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{[4-
methoxyphenylJaminocarbonylamino}-o,L-xylo-2-hexulofuranose (compound 128)

30  2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{ [4-tolyl Jaminocarbonylamino}-ct,L-xylo-
.2~hexulofuranose-(compound 129)
2,3-O-isopropylidene-1-deoxy-1-N-{{4-(2-hydroxy-
2oxoethyl))phenylaminocarbonylamino }-o,L-xylo-2-hexulofuranose (compound 130)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-chlorophenyl]Jaminocarbonylamino}-o,L-

35  xylo-2-hexulofuranose (compound 131)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-methoxyphenyl]aminocarbonylamino}-¢,L-
xylo-2-hexulofuranose (compound 132)
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applied onto the dermabraded skin to encourage a mld inflamrmation

reaction. 10 Twenty-four hours after the initial sensitization, the mce
were agai n_sensitized with 25 pL freshly prepared 0.5% :
1, 4- Di ni tr&?‘?@i‘?&%enzene (DNFB) in 4:1 (v/v) acet oneF oI IRIN0W2]

solution on the sane dernabraded site as before. The second _

sensitizati cm3m°mpylmeﬂed-dab*j-;e-N-eptttp@l]ainn@cirbenymﬂinan@&-hﬂbLzzed,

consci ous NG furar;]qge c ?npo@ﬁ'cm stration of conpound On day 5,
e glsso vgé)ln an%ﬁlﬂ

conmpounds wer | € ueous sol vent (pyrogen-free water,
al kal i ne wat%?-O-ispprepylidens-| deoxy-1r Nr{{aminocsrhanylaminophpyylangtyb L kemeyhat er t o

prepar e alaﬁ@mylEﬂ}aﬂaglldppz%ﬁne)MMiﬂ@Q-HgﬁfﬁISfuﬁﬂﬁk é]{géin 5 Ifeg)f%e and

[ .route. .

reasar et 2ot oD P2 e Hamtodshoiypminonheniectthiht oo at | on of

t he conpoundispartyld-¥alykdi-Broliae)é- ghyryleatheyulafirancsstcompoesd 135) pai nt ed w: th
25 VIL of fresbliomepnmesd]dbor§o 'ﬂoc‘éi-b%né; ﬂquﬁr%ylaecgfyﬁ\f/_\ggﬁ 91 ve ol

sol ution on e ear. . Th hi ckness of ri asur ed
using a Ser iptééhl éfo i '%'Pe’t‘&ftwneﬁﬁggﬂweﬁ A) at the time of challenge
(O hr), 4 hours and 24 hours after challenge while physically _
restrai Alng 5t he rorphaneaeitidal zeposition ntamprising & phpaietRicalty edficdtvd , | t
was ascertained bhghndorh &K{p\é)mda&e&e‘ﬁﬂgd A dxs f?'2|,_3%9 4 and glﬂhngmeacpu %alpyOGSf fect

on ear thickness. ]
acceptable carrier.

6. A method of preventing, inhibiting or suppressing cell adhesion in an animal

15 comprising administering to said animal a compound having the structure of
Formula I
Cs ICON
o HR This Sheet Has Been Replaced
A
20 G 'o_lY_.
FORMULA I

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

25 N-oxides, amides, prodrugs, or metabolites, wherein R is C; to C;s alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,

R'is SO,CsHs, SO;CsH4CH;-p, or SOC¢H4Cl-p, phenyl or substituted phenyl,

represented as CgHy-R"-p, R™ being Cl, NO,, OCH;, CH;, CH,COOH,

CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP

30 and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide

; (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or

CH,;, and ( ) represents idofuranose, talofuranose, xylofuranose or
ribofuranose configurations.

35 A method of preventing, inhibiting or suppressing cell adhesion in an animal
comprising administering to said animal a compound having the structure of
Formula II comprising gulofuranoside or lyxofuranoside derivatives
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4. Determi nation of effective concentration of the conpounds

I nhibition of the ear swelling was judged by conparison of treated groups
with their nggat ive control groups. Percent inhibition was cal cul at ed
as: 5 WO 00/420 STEST - STEST- Z&7¥§B00/00021
%Swelling = --- -----mmmmm e X 100

SNC - S[err] R" % I nhibition = 100 - %

swel ling 10 wher e STEST NW@ONWR t hi ckness in test group at
24 hours after challenge STEST an ear thi ckheS}&etlHasBeesRep@baup

at zero hours after challenge Ran ear thick
b 'ORSNC- ZCTO i ness

control greoup at 24 hours after chall g

i n negative control group at zero houris er chal |l enge

percentage inhibition of swelling obtalned by the above cal cul ati on was

pl ot t ed agai nst |1 og dose using tFRRMULANIPad Prizm software and, from
this plot, the | og dose corresponding to 30% inhibition (log ED30)

and 40%(I og ED40) inhibition was determ ned. The ED30 and ED40

val ues for sone ofandiss peanpaceuticallyr ascentabie shlisnesterk)| enattomers,. diastereomers,

Table 2. fResults oN-dY¥ESEamites, b€ %br [18&thbolites, Ivherem R is E‘,I?t (;CQXH&JND NO.

Rout e EC30
| V. 10 [err]g alkene, alkype {sgfn(’g:ﬁtgchmn or branched), aryl, substituted ary] or alkylaryl

S. C 500 ng R' is BOLedy,] §O.CeHsCH;-p, or SO,CsH,Cl-p, phenyl or substituted
Oral 1 [err]/Kg phenyl, represented %s CeHyR"™-p, R¥O being A, 02 oei ch;, 29
[err]/kg 81.28i ré hg% !{D 2

g H,COPECHs CHCOLDVP, CH,CQODVP, CE,GRVP, wherein

12 ny
*Ditris sl t, ** DLBYB DWVRantl VP represent\qm&mpepndaotmhcydruspﬁfylapm piAyIpt €

d /k
SRS Lo b LA A 5B, SR "o

8. A method of preventing, inhibiting or suppressing cell adhesion in an animal
20 comprising administering to said animal a compound having the structure of
Formula III:
o f
Hoﬁ,o
25 Ho 'Io)(
Formula lli

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, prodrugs, or metabolites, wherein R' is COLDVP, CODVP,
30 COVP or CH;-NH-CO-NHR", wherein LDVP, DVP and VP represent
tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl)
and dipep.tide (valyl-prolyl), respectively, and wherein R" is CsHL,R"-p (R™ is
Cl, NO;, OCHjs, CH3;, CH,COOH, CH,COLDVP, CH,CODVP or CH,COVP).

35 0. A method for treating an animal suffering from bronchial asthma, rheumatoid
arthritis, multiple sclerosis, type I diabetes, psoriasis, allograft rejection, and
other inflammatory and/or autoimmune disorders, comprising administering to
said animal a compound of the structure of Formula I

7 THIS SHEET HAS BEEN
REPLACED

) R



63 measured. Concentrations inhibiting ear swelling by 30%

and 40% were determ ned and expressed as anount (ng, [err]g or ng) per
Kg body wei ght. Wil e the present invention has been described in
terns of itWON0HRISEi ¢ enbodi nents, 5 certain nodificati orRCTARN/O00021
equi valents will be apparent to those skilled in the art and are
i ntended to be included within the scope of the present invention, which is
to be limted only by scope ofm;[ he appended cl ai ns.

: NHCONH-R'

This Sheet Has Been Replaced

5 SCN | [

FORMULA |

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, prodrugs, or metabolites, wherein R is C; to C;s alkyl,
10 alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
R'is SO,C¢Hs, SO,CsH,CHz-p, or SO,C¢H4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R"-p, R™ being Cl, NO;, OCH;, CHi, CH,COOH,
CH,COOCHj;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
15 (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or
CHs, and ( ) represents idofuranose, talofuranose, xylofuranose or

ribofuranose configurations.

10. A method for treating an animal suffering from bronchial asthma, rheumatoid
20 arthritis, multiple sclerosis, type I diabetes, psoriasis, allograft mjectibn, and
other inflammatory and/or autoimmune disorders in an animal cozﬁi')rising
administering to said animal a compound of the structure of Formula I

comprising gulofuranoside or lyxofuranoside derivatives

25 ¥ NHCONH-R
CR
FORMULA 1|l

30 - and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

N-oxides, amides, prodrugs, or metabolites, wherein R is C; to C;s alkyl,
alkene, alkyne (straight chain or branched), aryl, substituted ary! or alkylaryl,
R'is SO,C¢H;, SO,CsH,CHj-p, or SO,CsH,Cl-p, phenyl or substituted phenyl,
represented as CgHy-R"-p, R™ being Cl, NO;, OCH;, CHj3;, CH,COOH,
35 CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide

76 THIS SHEET HAS BEGN
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CLAI V5 1.

conpound having the structure of Fornula I:

R

10

15

20

25

30

35

R - NHCONH

WO 00/42053 PCT/IB00/00021

11.

12,

13.

14.

15.

16.

(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or
CHa,.

A method for treating an animal suffering from bronchial asthma, rheumatoid
arthritis, multiple sclerosis, type I diabetes, psoriasis, allograft rejection, and
other inflammatory and/or autoimmune disorders in an animal comprising
administering to said animal a compound of the structure of Formula III:

O 13
HO 7 o |
7 )(

HO O

Formula Iil

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, prodrugs, or metabolites, wherein R' is COLDVP, CODVP,
COVP or CH,-NH-CO-NHR", wherein LDVP, DVP and VP are the same as
described above, and R" is CgHsR™-p (R™ is Cl, NO,, OCH;, CHj,
CH,COOH, CH,COLDVP, CH,;CODVP or CH,COVP).

A method of preventing, inhibiting or suppressing cell adhesion in an animal
comprising the step of administering to said animal the pharmaceutical
composition according to claim 5.

A method of preventing, inhibiting or suppressing cell adhesion-associated
inflammation according to claims 9, 10 or 11.

A method of preventing, inhibiting or suppressing cell adhesion-associated
immune or autoimmune response according to claims 9, 10 or 11.

A method of treating or preventing a disecase selected from the group
consisting of asthma, arthritis, psoriasis, transplantation rejection, multiple
sclerosis, diabetes and inflammatory bowel disease according to claims 9, 10
and 11.

This Sheet Has Been Replaced

A process for preparing a compound of Formula I l llll'
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Formul a | 10 and its pharnmaceutically acceptable salts, esters,
enantionmers, diastereoners, N oxi des, am des, wherein Ris
[err] to [err] alkyl, alkene, alkyne (straight chain or

branched), wowbmizosaibstituted aryl or alkylaryl, R is [errPC&iB00/00021
[err] phenyl or substituted phenyl, represented as [err] R'' being [err]
[err] 15 CH2COVP, wherein VP, DVP and VP represent tetrapepide
(Leucyl - aspartyl - val y['- N pept i de This Sheet Has Been Replaced

R,
(aspartyl -valyl-prolyl) and di pept Kge-P«al yl - pr oI yI ),
respectively, R' i s Hpopul3, and ( g | repres

nose xylofuranose or

epi gl ucof ur anose, epi al * ,

configurations. 20 2. A compoend hawi ng the structure of For rmul a
1 conprising epi manno- furanosi de or Ié/xof ur anosi de derivatives
[err] 5 and its pharmaceutically acceptable salts, esters, enagtiomers. diastergpmers,

and its phar naceugioxaes Yaxﬁmeﬂlqira&hgs,Soalzhetabcﬂhésenﬂwramdhus @retosCis alkyl,

di
e oarrurgﬁﬁedmg;i%wg@eea gl
aryl or al kyl ar yIR" is80:GsHse$@jGH:CHs-p, or SO:CeHGlrn, phemsfh oF swis “%‘EFSSPPP@ t ed

phenyl, representggresehtddehs ICH,-R"DE RE being Cl, NO,,[ ©CH;, £H;, CH,COGHRCOVP,

WA Vi Dv%gggqﬁgé,eeﬁ%vﬁeb&fe%&ﬁ RV ARRA 1P, DVP
REPLACENENT SHEETand VP represent tetrapepide (Leucyl-aspanyl-valgla:rgglyl), tripeptide

‘12 SEP 2001 (Espanyl-valyl-prolyl) and dlpeptxde_ (valyl-prolyl), respectively, R" is CHs,
and ( ) represents idofuranose, talofuranose, xylofuranose or ribofuranose
configurations, which method comprises the steps of: (A) reacting a

15 . compound of Formula IV
HO
o
HO ‘s 0
"0—3\—
R -
20 .
FORMULA IV

with p-toluene sulphony! chloride followed by reduction with lithium
aluminium hydride (LAH) to obtain the compound of Formula V

HC oH
25 )
.'o
\R o s
FORMULA V
30 (B) treating the compound of Formula V with p-tolune sulfonyl chloride
followed by sodium azide and lithium aluminum hydride to obtain a
compound of Formula VI '
HC NH20
35 | /o
. 'bAY,
FORMULA VI THIS SHEET HAS BEEN
78 REPLACED
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(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R is H

or CH3. 3. A conpound havi ng the structure of
Formula 111 5 HO [err

Fornul a | WO 00/@2053 and i ts phar maceutical |y acd&gVIBMA0™ ;) ¢ s,
esters, enanti orrers, d| ast ereoners, oxi des, am des, wherein
R is COLDVP, VP, DVP
ond P represent te ghe%ﬁéﬁfxm %u’l VI wzth an u ngoyfu%@%o%%ha‘:e[)
tripeptide (aspalrSh ‘a‘9§1¢3ﬂ°”1§’PB‘P d,¢f\Form th'¥!’ (vaI yl -prolyl), '
respectively, and 15 whereln R' |s [err] (R is [err]

CH err] CCDVE’ %g&@ %@Piﬂngf 8mpouﬂd ochrrtAn oppound sel ected fromthe

group consi s ing pr opy 3ene 3- O dodecyl - 5, 6-di
deoxy-5-N { [4-(2-hydroxy-2- oxoet hyl ) phenyl ] am nccar bonyl am no}
[err],L-idofuranose (conpound 1) % weonup

dgoxy-5-N- { [4-(2- ﬁlys:ﬁ szBeen Replaced
AR L-| dof ur anose

1 ,2-Oisopropylidene-3-0 heptyl -

oxoet hyl ) phenyl j ar ni nocar bonyl - am of ur anose (corrpoun

1, 2-0- If propyl i dene- 3-0- butyl -5, 6-di deoxy- -N- { [4-(2-hydroxy- 2-
oxoet hyt’) phenyl ] am nocar bonyl - ami ngj 'c'fL i dof uranose (conpound 4)
, 2- O-i sopropy] i dene- 3- O dodecyl - 5, 6- d‘“ eoxy-5-N- ( [4-chl orophenyl] am no-

car bonyl ar m no} f Asf1 £ebRaiOday i
dene- 3- 0- decy] - 5 éi_ag g@%‘%%&g ?ﬁ]y( IZ:16] org>2 E}s ¢né?%&n%’-a9§ér9&¥érb
-oxides, armdes prodrugs or metabohtes wherem R is C; to Cis alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
15 R'is SO;CsHs, SO2CcHLCH;3-p, or SO,CsH4Cl-p, phenyl or substituted phenyl,
represented as C6H4-R™-p, R" being Cl, NO,;, OCHs, CH,s, CH,COOH,
CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H,
20 and ( ) represents idofuranose, talofuranose, xylofuranose or ribofuranose
configurations, which method comprises the steps of: (A) oxidising 1,2-0-
isopropylidene-6-deoxy-3-0-alkyl, alkene, alkyne (straight chain or branched),
aryl, substituted aryl or alkyl aryl, a,D-glucofuranose or o,D-allofuranore
represented by Formula I'V:

1, 2- Oi sopropyl i dene- 3- O decyl -
oxoet hyl ) phenyl ] am nocar bonyl - am' n

HO
25
o
‘.'0
-O_BK‘
SR
30 to obtain the compound of Formula VII: .cno FORMULA 1V
| o
g
4 o_\Y‘
3 FORMULA VI

(B) reducing the compound of Formula VII to obtain the corresponding o.,D-
ribofuranose or o,D-ribofuranose derivatives of Formula IX:

79

THIS SHEET HAS BEEN
REPLACED

R AR



car bonyl am no) 3, L-i dof uranose (conpound 6) 1
, 2- O-i sopropyl i dene- 3- O heptyl -5, 6-di deoxy-5-N [ (4-chl or ophenyl ] am no-

car bonyl ar ni no) J, L-i dof uranose (conpound 7) 1 ,2-0Cisopropylidene-
3- O but yl - 5wo-odi4zbs®xy- 5- N- { [4-chl or ophenyl | am nocar bonyl Pg3/1B00/60021
am no) D, L-i dof uranosc (conpound 8) 1

, 2-O-i sopropyl i dene- 3- O dodecyl -5, 6- di deoxy-5-N-{ [4-
met hoxyphenyl j am nocar bonyI am nof[err], L-dydof uranose (conmpound 9)
RE PL EENT SHEET 66 1111 1Tullll
LEEErErr 1ol t2 SEP 2001 |
, 2- O-i sopropyl i dene- 3- 0-decyl - 5, 6- di deoxy- i 4-
met hoxyphenyl | am nocar bonyl ami no [err], Li‘dafur (conpound 10)
1,2- G i sofropylidene-3-0O heptyl -5, 6-di deoxy-5-N-{ [ 4-
rret hoxyphenyl | am nocar bonyl arni no} [err]- |F§m¢mal ose (conmpound 11) 5 1
, 2- O-i sopropyl i dene- 3- O butyl -5, 6-di deoxy- F

met hoxyphenyl am nocar bonyl anmi no) [err]-idofuranose (conpound 12) 1
, 2- O-i sopropyl i der€) ao@hdﬁagemyl edmpoudd dsfo FgrnmuldN-KX [with p-toluene sulphonyl

toI yl ] am nocar bon

, 2-O-i sopropyl i de%}g O AL%rc{lég g‘ dﬁgé%%@%ﬁﬁl WW%@ sodum azide; (E])
t ol y1] ami®ocar bontedasing dhg esosi]lcu¢fdﬁivm%w§ehtbmbmamyuwdnde to obtain

, 2- O-i sopropyl i degeirdd &ninepf FornulHXdi deoxy-5-N- ( [ 4-
t ol yl I am nocar bonyl am no} , L-idof uranose (conpound 15)
1,2-0Oisopropylidene-3-0 butyl -5, 6-di deoxy-5Hf-{ [ 4-
t ol yl ] am nocar bonyl am no) , Ii dofuranose (co 16) 15 1
, 2- O-i sopr opyl i dene- 3- 0- dodecyl - 5, 6- di deoxy- 5- “(g- (2- hydr oxy- 2-
oxoet hyl i henyl ] am no car bonyl am no} -0, Lt al of e corrpound 17)
1,2-0is gropyl i dene- 3- O decyl -5, 6- di deoxy- 5-
oxoet hyl ) phenyl am nocar bonyl - am no)-[err], L-tal of uranose (conpound 18)
1 ,2-0Oisopropylidene-3-0 heptyl -5, 6-di deoxy- Seolmfra #- ( 2- hydr oxy-2- 20
oxoet hyl ) phenyl ] am nocar bonyl - am no) -, B, L-t al of uranose (conpound 19)
1 ,2-0Oisopropylidene-3-0 butyl -5, 6-di deoxy-5-N-( [4-(2-hydroxy-2-

and (F) reacting the amine of Formula X with appropriate isocyanates to

1

20 obtain the compounds of Formula 1.

18. A process for preparing a compound of the Formula I

Thi
% NHCONH-R |3 Sheet Has Been Replaceq
2 LTI
. '.0
ol .0
FORMULA 1
30 . and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

N-oxides, amides, prodrugs, or metabolites, wherein R is C; to C;s alky],
alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
R'is SO,C¢Hs, SO,C¢H4CH;-p, or SO,CsH4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO,, OCH;, CHi, CH,COOH,
35 CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H,

80
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oxoet hyl ) phenyl ] am nocar bonyl am no}- 0O L-tal of uranose (conpound 20)

| ,2-0-isopropylidene-3-0-dodecyl -5, 6-di deoxy-5-N-1 [ 4-

chl orophenyl ] am nocar bonyl am no}[err] , L-tal of uranose (conmpound 21) 25
1, 2- O- i sop¥O¥#I08kne- 3- O decyl - 5, 6- di deoxy-5-N-{ [ 4- PCT/IB00/00021

chl or ophenyl ] am nocar bonyl am no}[err], L-tal of uranose (conpound 22)

|, 2-O-i sopropyl i g,gng ﬁm?r{}gﬁr}]&l{g fﬁraﬁo&' Qﬁ Yanose\: xg ff}ranose e of 5%3furanosc

chl or ophenyl ] am nog ranose
fof: :gé) oxidising 1,2-0-

1,2-O i sopropyl i %98 sursn@sw sw%w |‘i9€k9>'2‘9°55
chl or ophenyl ] am isqropylidend- &ﬂemq 3-Olalktyd| atifene catlogme (§texdgimehiaid o? Bjanched), 1

, 2- O i sopropyl i Ao lo) I
met hoxyphenyl ] a?nﬁglbcar Q %ﬁ?‘ o;glgyﬂdﬁr%%pagi \érg{l}%seeor( c’(])) al&o&uran%)
1 ,2-0Ci%sopr opyIfPEFé'ﬁPé‘I%i@miyll 6- di deoxy-5-N- ([ 4-

rret hoxyphenyl | am nocar bonyl am no [err], L-tal of uranose (conpound 26) 35

, 2- O-i sopropyl i dene- 3- O hept yl - 5,#9~di deoxy-5-N-{ [ 4-

met hoxyphenyl | am nocar bonyl am no) [err] ,J- taI of uranose (conpound 27)

67 I 11111111 111111 111 C L M S *

1, 2- O i sopropylidene-3-O butyl -5, b-di d&ox -!DN— This Sheet Has Been Replaced

[4 met hgxyphenyl ] am nocar bonyl m n&) taI of uran 8)
1, 2- OG- isopropyl i dene- 3- O dodecyl -5, 6- di Meoxy- §-N-{ [ 4- Iﬂm\mmm‘ “T
tol yl ] am nocar bonyl am no}[err] ,L-tal of uranose (conpound

1, 2-O-i sopropyl i dene- 3- Odecyl 5, 6- di deRIYIAGYN- ([ 4-

toI yl ] am nocar bonyl amno }[e L- taI of uranose (conmpound 30)

1, 2- O-i sopr opy! i*8&R@ith BGWQB‘?“V‘F“’@ Ry ¥y - 5- N { [ 4-

tol yl ] am nocar bonyl am no})[err],, L-tal of uraose (conpound 31)

E

j

15 N
'0
&Yy
FORMULA VIi
20 (B) reacting 1,2-0-isopropylidene-4-carboxal-dehydrate-o,D-glucofuranose or

allofuranose compound of Formula VII with hydroxylamine hydrochloride;
(C) reducing the product of step B with lithium aluminium hydride to obtain
desired amine of Formula X:

o
25 on
‘o—Av
FORMULA X
(D) reacting the amine of Formula X with appropriate isocyanates to obtain
30 the compounds of Formula I.
19. A process for preparing compounds of the Formula I comprising
gulofuranoside or lyxofuranoside derivatives
R

R-NHCONH

35
OR

FORMULA 1I
81
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1, 2-O i sopropylidene-3-0butyl -5, 6-di deoxy-5-N- [4- 10

tol yl | am nocar bonyl am no}[err], L-tal of uranose (conpound 32) but yl
2,3-0Oisopropylidene-5, 6-di deoxy 5-N-{[4-(2- hydr oxy- 2-

oxoet hyl ) pNeMW4Re8Fi nocar bonyl aferr]ino)[err], L-tal of ur ano®F B E¥Abound
33) hexyl 2,3-0 i sopropylidene-5, 6-di deoxy 5-N-{[4-(2- hydr oxy- 2-

oxoet hyl ) pheny!| Lﬁﬁ' i Qéé}f{écagw(?gﬁggia@%—%aﬁél& ?xﬁlo%@r; Q%&gm r$4) 15

heptyl 2,3-0-iso0 p ene- dr ox
oxoet hyl ) phenyl | e,awavéﬁgnpr%ﬁﬁlsﬁ@)or[!%?‘?qomsw Flmfhﬁossu Ge t‘z ComdBirthd 35)
decyl 2,3-Ci sopﬂmyj alﬁﬁme(sﬁalﬁhtchhﬁaaxmrﬁmhéd),[ byl 2usyiniteakatyPor alkylaryl,

t hyl ) phenyl d 36
Godecyl 2730 1 S SOSCERAICATAD ﬁg%%“z d;%ﬁ‘i AP dfusEpERoL"e =)
oxoet hyl9 pheny| |Tapiesrséas: BoISsHaRITIOR 3b1n& &lo zar%@HueCHe.o%bGQ@fm)
butyl 2,3-0Oi SODCHMOQH@@W@WO@H:@M CTCOVP, wherein LDVP, DVP

chl orophenyl ]a | am n fur n

hexyl 2,3-0i sopﬁ“’gpf/Y ? éesgm q%ff@%%’)‘?‘f/ f[i ax!tyq-val(y? pgﬁ?ﬁ dmpel}tlde
chl or ophenyl ] am (aspaalybmiylkmqﬁyho@ndlépiphdal(mlukmky& despéativelyo Ridis 383,25
heptyl 2,3-0 i sopg Qﬁ)bkdcgﬁngon%r@eéjkﬂeﬁ -of: A} rédting 2,3-0-isopro hdene-6—
chl or op enyI | a ocar boaﬁ ni'k L- taI of ur nomgg cosrpg r?g 21
decyl 213-0i sop&(%-‘{/‘l 1052ik Y. alkeney pliikng, (steught chgin or bran hed aryl, Substithted
chl or ophenyl ] am argloarabicyleyylananmofuranokide ef Biromdan¥ki de (conpound 41)
dodecyl 2,3-0Oisopropylidene-5,6-di deoxy-5-N-([4- 30

chl or ophenyl | am nocar bonyl am no}-j 3, L-t almf ur anosi de (corrpo
butyl 2,3-0Oisopropylidene-5, 6-di deoxy- 5-|NQH [4-

met hoxyphenyl ) am nocar bonyl am no} -, L-tald l de (COWOU”HIWP"“"

1s Shee Has Been Rep laced

11

hexyl 2;83- O isopropylidene-5, 6-di deoxy 5-
met hoxyphenyl | am nocar bonyl ami no} , L-tal of § &8 (conpound 44) 35
heptyl 2,3-Oisopropylidene-5, 6-di deoxy 5- K 4
met hoxyphenyl ] am nocar bonyl anmi no -1, L-tal ofypanoside (compound 45)
68 S 0 T e e I I I O Y B IS d1
with p-tolune sulphonylchloride; (B) reacting the product of step A with
20 sodium azide; (C) reducing the product of step B with lithium aluminium
hydride to obtain the comresponding 5-Deoxy-5-amino gulofuronoside of

Formula X1I; R

FORMULA XII

and (D) treating the compound of Formula XII with appropriate alkyl or aryl
or substituted aryl isocyanates to obtain compounds of Formula II.

30
20. A process of preparing the compounds of Formula II comprising gulofuran-
oside or lyxofuranoside derivatives
Hll
NHCONH-R'
35
OR
FORMULA |I
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decyl 2,3-0isopropylidene-5, 6-di deoxy-5-N-{ [4-

nmet hoxyphenyl ] am nocar bonyl am no)-[err][err] L-tal of uranosi de (conpound 46)
dodecyl 2, 3-0Oisopropylidene-5, 6-di deoxy-5-N- { [4-

met hoxypheryd bam2083nocar bonyl am no} -0, L-t al of uranosi de ( conpRERGBOHTH21 5

but yl

t2 a?;)ﬁjlr Zﬁg;iog}él I( egcﬂﬁélmﬂn%lg?u%%él){y g&q’%‘é&élﬁ-staﬂ esle?smeplgxﬁ%rnl?e?gyélastergg ers,
2,3-O i sopropyl i deoxdés, Gnidete prognigsNof njetabobitey) wheneito BaisbCn o (Pis ekl err ],

tal of uranosi de (GaERO %!l%né‘ Straight ch H%Pb%h hed), aryl, substituted aryl or alk
2, 3-0-i sopr opyl i Braight chai Y i nocar boRy s ﬁggyl’[err] L
3]

a
5
- 10 talofur anog{leﬁeg(?%&g% %’h P Eé&é&g‘& : rﬂﬂr']‘glcgfrsugsmumw P
2,3-O-i s6propyl i depnesented-ai OdbkR™p, R [beingIGl] NOY, rOCH;,bCHy) mnzw)omer r], L-

t al of uranosi de (
2,3- 0 i sopropyl i derfe- adlégécovaj %Dvry??énﬁ)ﬁ’gt‘é? re“;g am hoi[ err]L-
t al of ur anosi de (é@‘?rpéf&’nd%‘?}enﬁwlrapepl e * (Leucyl-aspartyl-valyl-prolyl), tripepti

, 2-O-i sopropyl i dmpmayma@qx@ﬁﬂym -dnd déipeptide- Naly{l-pidlyl()zrés)sdétmew R" is H,

oxoethyl)phenyll n 0, n 1
,2-O-isopropyli dgl ichs S%:gg &()I“%gls ege%ﬁ%‘e? )l@l-f %gggezd:‘ 6'1%8 %hﬁéae's'

oxoet hyll9pheny!| ] deobﬁde@hWWmiM@ (sjraegln mawdyenr(heé nepbstuted

1,2-Oisopropyli dgner dk{PaRexs tos P IR kofurdioside loff Forndly Xmaxy- 2- 20

oxoet hyl ) phenyl ] am nocar bonyl am no) - a, D- xyl of ur anose (conpound 55)

1,2- 0O i sopropylidene-3-0O butyl -5-deoxy-5- Ndys [ 4- (2- hydr oxy- 2-

oxoet hyl ) phenyl ] am nocar bonyl am no }-cD xylfof uranose (conpound 56) 1

, 2- O-i sopropyl i dene- 3- O net hyl - 5- deoxy- 5- N x%2- hydr oxy- 2-

oxoet hyl ) phenyl ] am nocar bonyl am no - oaD- xyl o 98¢ _(conmpound 57) 25 1

, 2- O sd ropyl i dene- 3- O dodecyl - 5- deoxy- 5- N- OR

chl orophenyl ] am nocar bonyl am no ) a, D xyl of u¥aftes®e (conpound 58) 1
, 2-O-i sopropyl i dene- 3- O-decyl - Sdeoxy-5- N { [Jde. \ xm

chI or ophenyl ] am nocar bonyl am no} C, ngl of uranose (conpound 59) . 1
,2-O-i sopropy! i d¥4B-sedivnhazids; (B G@B‘RS} thengompoynd gf Formula XTII with lithium

chI or ophenyl ] am shessibmhydeade woblaiahexdgsicddianane sEF¢ramulpKIVid 60) 1

, 2-O i sggr opyl i dene- 3- O but yl - 5-deoxy-Ma N- ([ 4-

chl or ophenyl ] am nocar bonyl am no xa, D- X anose (conpound 61)

1, 2- O i sopropylidene- 3-0-net hyl - 5- deox

chl or ophenyl ] am nocar bonyl anmi no ca, D- xy

1,2-O i sopropylidene-3-0O dodecyl - 5- deox}y

met hoxyphenyl ] am nocar bonyl am no) a, D- xyl of uranose (conpound 63)

FORMULA X1V

25 and (C) treating the compound of Formula XIV with an appropriate isocyanate

to obtain the compounds of Formula II.

21. A process for preparing the compounds of Formula III o
Has Been Replaced

0 | LY T
~{ ] %

HO o)
Formula Ill

35 and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, prodrugs, or metabolites, wherein R'is CH,-NH-CO-NHR",
and wherein R" is CgH,R™-p (R is Cl, NO,, OCHj;, CH;, CH,COOH,
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69 1! C 111111 1111 1121111 111111

1, 2-0-i sopropyl i dene- 3- 0-decyl - 5- deoxy-5-N-{ [ 4-

met hoxyphenyl ] am nocar bonyl am no) a, D- xyl of uranose (conpound 64)

1, 2- 0- i sopvopyd/ddssne- 3- 0- hexyl - 5- deoxy-5-N-{ [ 4- PCT/IB00/00021
met hoxyphenyl | am nocar bonyl am no) a, D- xyl of uranose (conpound 65) 5

1, 2-0-i sopropyl i dene-3-0-butyl - 5-deoxy- Sclbd [ 4-

met hoxyphenyl ] am nocar bonyl am nq) oa, of uranose (conpound 66)
1, 2- 0-i sopropyl i dene- 3- 0- net hy] -><eBpxy/ BN { [ 4- ‘
met hoxyphenyl ] am FOREHBHYY I amy\Lo D%y Rf ur anose (conpound 67)

1, 2- 0-i sopropyl i dene- 3- 0- dodecy! - 5-deoxy-5-\-{ [4-tolyl]aininocarbonyl ami no’

cc,D 10 xyl ofur ' . .

1,2-0-i SO£I‘ opyl i d@ﬁ?@l—@%@lﬁ\ﬁ%yygﬁpm which process comprises the steps

[ 4- t ol yI j9ani nocar®oriyyatreatingaR.3:4,6-Di-O-jsppropilidene s Loxdergdenulofognose of

1, 2-0-i sopropyl i dedipfa Rvirexyl - 5-deoxy-5-N- { [4-tol yl ] am nocarbonyl am no }

ab xyl of uranose (conmpound 70) 15

1, 2-0-i sopropylidene- 3-0-butyl -5-deoxy-5-N-{ ([4-tolyl]am nocarbonyl am no}
aD xy| of urwitlypdolgenngudphodylchjoride to obtain the compound of Formula XVII:

1, 2-0-i sopropyl i dene- 3-0- net hyl - 5- deoxy- 5- N- ( [4-&&}/I ] am nocar bonyl am no

a, D xyl of uranose (conpound 72) o
1,2-0-i sl(9pr opyl i dene- 3- 0- dodecyl - 5- deoxye.5- 207, f
[ am nocar bonyl am no] phenyl acetyl - L- Leu -aL)Aspardyl - L- Val yl - L-Prol i nel -
a, D- xyl of uranose (conpound 73) o o
1, 2-0-i sopropyl i dene- 3- 0- dodecyl - 5- deoxy- 5- N-
(am nocar bonyl am no] phenyl acetyl - aL- AspartyIFbW‘?dAy)LﬁlL- Proline)-abD
xyl of uranose (conmpound 74) 25 .
1, 2-0-i s@propyl i 2o3e O - -b- . . -y
[ am noc Zl(rgbo nyl amqggﬁoagtel r&ﬁ‘g%@ﬁ‘?k“’f‘f W}' %—%(r/glwlhheso}&gné ff_'gfl ru())df lﬁtpgﬁn ose
aluminium hydride to obtain the corresponding 1-amino derivatives of
Formula XIX:

N
%

20
FORMULA XIX
(C) treating the compound of Formula XIX with an appropriate isocyanate;
and (D) hydrolysing selectively the 4,6-positions of the product of step C to
25 obtain the compounds of Formula I

22. A process to prepare compounds of Formula II
g This Sheet Has Been Replaced

. . o Ao NI

Formula i

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
35 N-oxides, amides, prodrugs, or metabolites, wherein R' is COLDVP or
CODVP wherein LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-
valyl-prolyl), tripeptide (aspartyl-valyl-prdlyl) and dipeptide (valyl-prolyl),
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orrpound 75) 1, 2-0-i sopropyl i dene- 3-0-dodecyl - 5- deoxy- 5- N-{
4- ( 2- hydr oxy- 2- oxoet hyl ) phenyl ] am nocar bonyl am no) - a,

D-ri bofuranose (conpound 76) 30

2- 0- i sopwonglredsene- 3- 0- decyl - 5- deoxy-5- N-f [ 4- (2- hydr oxyP@1/1B00/00021
et hyl') phenyl ] am nocar bonyl am' no )-0,D-ribof ur anose (compound 77)

0

2-0-i sopropyl i dene- 3-0- hept px -2
xoet hyl )Bhe%l | STPHIEN DGR “HB} %I}q?’f‘g%f Br (éﬁkt{‘ ﬁbﬁ@#s?ﬂs’
1, 2-0-i sopropyl i GFHEOBDH- lﬁ]HzﬂOLD‘dE\.OQH;GOD\{P [ @ (CHIGQVP)Kywhich3 process

oxoet hyl )phenyl] éé@ﬁi?@@éé @Br R r@acﬁh ng%gmﬁgs%&ggmﬂyg&m 2

120|sopropyll - - 0- nmet - 5- deox - oXYy-
oxoet hyl ) phenyl ] Qﬁ’i"r‘%fé‘%ﬁnﬁ %’Fﬁ?fd: arX\Sof uranose (conpound 80)
70 5 li*lc 11 1111111115111 111! COdH
, 2-O-i sopropyl i dene- 3- O dodecyl - 5- deoxy-5-N- ( Q
chl or ophenyl ] am nocar bonyl am no) abD-ri bof uga
, 2- O-i sopropyl i dene- 3- O decyl - 5- deoxy- 5- N- A
chl or ophenyl ] am nocar bonyl am no ca, D-ri bof r arfose ('8 ound 82) 5
1, 2-O i sopropylidene-3-0 heptyl -5-deoxy-5-N-i [4-
chl or ophenyl ] am nocar bonyl am no) aD- ri bof ur anosaotwanpound 83)
1,2-0i é@propyl i dene- 3- O but yl - 5- deoxy-5-N-{ [4-
chl orophenyl j am
e Paeny e mﬁqwmmm@mh ;)D(mrwafr eamﬁhé ggﬂpamado%mulaxv
chl or opheny! | ani H’o@%&?‘ﬁ B‘is %/15 ranose (conpound 85)

, 2- O-i sopropyl i dene- 3- Ododecyl 5- deoxy 5-N-{ [4-

rret hoxyphenyl j am nocar bonyl am no) cc, D-ri bof ur anose ( orrpound 86)
,2-Ois ﬁropyl i dene- 3- O-decyl - 5- deoxy 5- N >
rret hoxyg enyl ] am nocar bonyl am nol oc, D-ri bo (cg%ound 87)

|—|/-\

1
0X
1,
0

und 81)

O

FORMULA XXl

(C) hydrolysing selectively the compound of Formula XXI with perchloric
20 acid to obtain the compounds of Formula ITI (R' = COLDVP).

n Replaced

"
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15 1,2-0isopropylidene-3-0 heptyl -5-deoxy-5-N-{ [4-

nmet hoxyphenyl ] am nocar bonyl am no) ocD-ri bof uranose (conpound

, 2- O-i sopropyl i dene- 3- O but yl - 5-deoxy-5-N- ([ 4-

net hoxyphenyl Focar bony g Reed eduki, ROFERARESGzAToR MPOUNd

1, 2-O i sopropyl ne- 3- 0- net hyl - 5- deiemapoabBupgay| [ 4- 20

met hox yWnyh]rmmmMomylmmammwmmmmﬂmmwmb@ @REATY (PCTh
, 2-

PRI PRER Gk OICCYT - 5PN 3 B Lol Ty iadlon Narmber© 2" G GAbE
3 b
?g[}cw 588?6%{9? @{;‘Q{ﬁ@ 828&" Ognde 3‘)1(%‘/ wi..émgtm Plblidaia WadeOC ar DR 266 BDr.00)

a.D' L UUl ul QIIUDC \\JUIIPUUIIU \JL}
1, 2-|@1p ﬁ&ﬁﬁﬁbﬁz}l |Apgluier Bumfberie pt ybcﬁmd:ﬁmo&}’ 51)Iﬁuigm{te’kstaﬂk YAE| AVAROLR DO b2 BN,
, D bof ur anose ((;orrpol'mdoﬁ)gi?)gyoo5 BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,

2 c>‘?2§88f“6‘;5’9‘r‘ FifagRates. O pifHpranE? N {%&f@“ﬂﬁéﬁi‘ﬁéﬁi%@ aoR

la, D ri bof uranose (conpound 94) MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU,
2-( ?%b‘fyrgfww dene- 3- Oneth | - 5- deox - (SD SE, SG, S, SK, SL, TI, TM, TR, TT, TZ, UA, UG

oot y1 184G ar o TR ” 1 ot s it L 2
2-(-i sopropylidene-3 dodec 9§) deoxy N- AZ, BY, KG, KZ, MD, RU, TJ, TM), European pa tent(AT
a

nocar bonyl am nophenﬁl ] acetlyl -L-Leucyl -a, EE.A}BpQYt | DK, -B§HL\R, GB, [GRO

oo} Dugzlqﬂé

(q

<[31 S): RANB MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, c1

i somempM cy’T h'gplacfeoxy 5N Gé.SGN G‘fi ML MR, NE, SN, TD, TG).

2-
- L-valyl-L-Proline }-c, D
:31 nocar bonyl am nophenyl ]acetyl-[err], Pu,ﬁ\l?s e:itlrtyl aly } g

[ ani

r bCf(;i} gm&@x& %}) RORA, Sude K. ith international search report.

1 ,3-01 goyanp p}GPSI Qﬁibgﬁﬁ])ﬂt g::rgi SDKY - 5- Blfore the expiration of the time limit Jor amending the
[ am nocar*!m! ” T IP—II_N/lvaIHy - L- Prigihs aneip be @pdbiisheld tof theregery@ Be receip: of
<conpounor°@ e Bl O JAITRRT- 1 OO -5 deoy SN T

[ 4- (|2- hy ciag) Bégror’r, Guizaon 22 06| Hiyyana X nocar bonyl am no) - aD- ] yxof ur anosi de
( conpoun&ﬁpegg)mﬂm. E-2912 Sa@ta (Vihars Ny @gymomen -1- O butyl - 5- deoxy-5- N- [

[ 4- (|2- hy Xy- 2-

m
D[ el

(54) Title: DERIVATIVES OF MONOSACCHARIDES AS CELL ADHESION INHIBITORS
(57) Abstract

The present application relates to a group of novel substituted pentose and hexose monosaccharide derivatives, not previously disclosed,
which exhibit potent anti-cell adhesion and anti-inflammatory activities. Methods of preparation, pharmaceutical compositions containing

the compounds and methods of treatment, suppression and prevention of cell adhesion mediated chronic inflammatory disorders are also
described.
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oxoet hyl ) phenyl j am nocar bonyl am no) - a, D-| yxof ur anosi de (conpound 100)
2,3-0-isopropylidene-I-0O heptyl -5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoet.hyl ) phenyl ] am nocar bonyl am no}) - aD- | yxof uranosi de (conpound 101) 10
2,'3-0-i sopropyl i dene- 1- 0- decyl - 5- deoxy-5-N-{ [4-(2-hydroxy-2-
oxoet hyl ) phenyl | am nocar bonyl am no -a, D- 1 yxof uranose (conpound 102)
2,3-0-isopr 0~ daode -{ 2- OXYmgnx
oxoet hyl )phe #ﬁ%rbﬁ%‘bar ﬂ ﬁ’ﬁ l%) oweBdﬁ;% (#oéﬁgg}'g%%?’cjénggﬁngwfﬁts)

2, 3-O-i sopr opmghiodeyrey, 1- O- rret hyl - 5-deoxy-5-N-{ [4- 15

chI or ophenyl | am nocar bonyl am no } aD-Iyxof uranosi de (conpound 104)
2,3-0-isopropylidene-1- 0 butyl - 5-deoxy-5-N-{ [4-

e o cHBTE ARSI F b SN RISV WL, v
chl or ophenyliigifiacar e rmb@ﬁda%&ucymsﬁmfual}ar(wwﬁ(x&ﬁ@f@w gclal] J6 Bigl0
2, 3-0-isopropylidene-1-0-decyl - 5-deoxy- 5-

chl or ophenyl n &2V 2EAIIWA-n Spveed Mr%ﬁ@m o AgdNinspauere  were
2, 3-0-1 sopr %ﬁeg%bea%do ‘38619& ¥c} nﬁulgf?i%/ n5vz% {ntgrﬁ ion, of VL tg ltfdé%ands

chI or ophenyl fam nocar ny am no B iranos ge conpoun

2, 3- 0-i sopr qpyigustanet ik ErowtNyl.- Acatc Bey.; A{ 1991;888072; Wahl et al, J. Clin.
met hoxyphenyl ] am noca%_bon%ll am no) a, D-| yxof U{:anom de é;s g oun 109

2, 3-0-i sopr oBYESt-LTR8: 24055, NQWIL e b, “Bloky Chem. 1993; :220352; and- PCT

th h a, D- I yxof ur anosi de (conpound 110
r2re3 g)f?fgogpodgbpaéﬁ%ﬁﬁggﬁg@% -5% deoxy}/)S(- N{J{- [ 4- (comp :

net hoxyphenyl ] ani nocar bonyl am no )c, D-| yxof uranosi de (conmpound 111) 30

2,3-0-isopr |ld - O decyl -, 5- deo -5-N— 4- ...

et noxy phenyDFRIF AR ABUS Rk TS PR B b pereists St Sf YBcheopeagion
2, 3-0-i sopr oyl ddﬂ@sﬁéh nibi&u!i@ci'%ﬂns 51:1@@@%11@1 Mhibilofs are water soluble with oral
met hoxyphenyl ] am nocar bonyl ani no a, D-| yxof uranosi de (conpound 113

2, 3- 0- i sopr offjifdcyeniech qm@qu;lﬁy\{ougi proyide-usefyl pgents for treatment, prevention, or

L ShXL o ABEALAR s AR A ?i‘ﬁé&g{%d%‘&‘\ﬁ?&“ﬁﬂdﬂn%@

[ 4-tol yl ] am nocar bonyl ai i no} aD- | yxof ur anosi de (conpound 115)

2 It is generally known that isopropylidene and benzylidene groups are the most
commonly used protective groups in carbohydrate chemistry. Although both these
groups are introduced into a molecule under similar conditions, the location of the

20 protection can be quite different. The reason for this difference is directly related to
the stability of each protected molecule. Since protection normally occurs under
conditions that allow reversibility, the reaction proceeds until equilibrium is reached.
The distribution of products at equilibium is determined by their relative
thermodynamic stabilities. In other words, these reactions are thermodynamically

" 25 controlled. Benzylidene groups prefer to be part of 6-membered ring acetals, while the
ketals resulting from acetonation generally are 5-membered rings. The difference is
attributed to the effect of the methyl and phenyl substituents on the stability of the
particular ring systems. These blocking methods are described in U.S. Pat. Nos.
2,715,121, 4,056,322, 4,735,934, 4,996,195, and 5,010,058. Other blocking methods

30 are also described in J. Carbohydr. Chem., 1985;4:227 and 1984;3:331; Methods in
Carbohydr. Chem. 1962;1:191 and 1962;1:107; Can J. Chem. 1984;62:2728,
1969;47:1195, 1455, and
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2,3-0-isopropylidene- 1-0-heptyl-5-deoxy-S- N-{

[4-tol yll am nocar bonyl am no) a. D | yxof ur anosi de (conpound 116)
2,3-0-isopropylidene- 1 -0-decyl-5-deoxy-5-N (
[ 4-tol yl]am nocarbonyl am no)} a, D | yxof ur anosi de (conpound 117) 5

2,3-0-isopropylidene-1 -0- dodecyl 5- deoxy-5- N

5% Lo JSPAROTS ERR M SPas y DANSREN BUGRLER heEMMLR
ag nocar bo Rﬁi}ﬁﬁbﬁﬁ% nwﬁél@@&mheﬂyhhawwbcﬁngwww |thé—3 YRbitibn lefPopéd ne) -
0-

I

2

[

a, D- | yxof ur anosi de nmpound” 119) "10 2, 3-0-i1sopropylidene-

1- 0- dodecyl 18 uué@'gg dgnwmzauon Th|e therapeutlc activity of exoses and their derivatives is

[ am nocar bon noa artyl-L-Val yl-L-Proline } -aD

| yxof ur ano&%‘%’ ‘{’%8 g #ﬁ%‘b‘f‘hgabwe'@% ?{ &or opyl i dene-

1- 0- doslecy! -Thedesyounditof the present invention were screened for inhibitory activity in

[ am nocar bo%l am no] phenyl acetyl L- V&Fﬁi’ -Proline) D- | yxof ur anosi de 15
eyl

(compound 1 -medlatezl cziladbesiypn gpspy assigplamutine hypersensmwty assay in

- car bonyl - ﬁ?lé"fe?al Ly B&E&syéﬂ&bdéé? s\%ﬁ?&g #ggl)tory activity, i both tests. The

ca, L-xyl o- 2 or uranosoni ¢ acl
4,6-Di-0-i s&ﬂmmflﬁ%nmmpounds could be easily solubilized in water and used in the

1- car bonyyl /| -LProljne-ccL-xyl o-2-

hexu{)of ugn&"éﬁ?@té’ Fr%ﬁ;)‘ S’PE?B‘CAZ@C 333@%/) quiQipyg and dpflammatory
-car | - L-

D hextt ot ur LG C%E?E%?%%dﬁp% i) Hieftuaida Shegpte, Qme of the prior g

- chr bonyl - adlesoxihear demeldpnidat yaf- pe;ﬁrdel desvaives - asylceH 2adhesion antagonists for
h | of [,id -
i bony - Eegpt 3 st O HoPveoberause ialmat R A TIS BlscaRag repuires

(conpound 13Hdionged (mid-térm o ﬁn@te )i a‘aﬁﬁﬁﬁﬂyﬁdﬂﬁﬂﬁ‘u%s Qﬁé)ﬁéﬁfeﬂo’p%&mt of small

[ 4-chl orophenyl j am nocar bonyl ami no} - - hexul of ur anose
(conpound 12%§lecules, i.ep Spemﬁe-qmnwambbleom;uhﬂemef Eelb@dhqslm nequld e very
tho phen ocar bonyl am no) - - a, L- xyl o- 2- hexul of uranose (conpound 128)
;5’ ?eb@ﬁ%ﬁ‘ll. sopropyl i dene-1 - deoxy-| - N-{

[4 tol yl ] am nocar bonyl am no3- ca, L- xyl o- - hexul of uranose (conpound
129) -Olsoprongidenelde 4(2hdox-
2oxoet hyl ) ) I FREATENS BYA} ekl lﬁcﬁﬁc eflqm%wbe;rezn mianramnéﬁegéw(mm%und

130) ﬁvéﬁ’n‘oﬁ,o&frﬁﬁﬂngqesﬁgar]n&féﬂéx 1%151% (ith 2 \frea Emfl'l % ]psed as therapy

[ 4- chl or ophenyl ] am nocar bonyl am no uranose
(conpound 13y the inhildtich, @préveobion mpdi mlpn@ssion déMl)AJ-mbﬂlated cell adhesion and

Eﬁog‘;gggéyﬁ)g@m@lgﬁ@ ﬁggﬁ&gggrytheﬁigt aahesmn‘?IJ ’ xyl o- 2- hexul of uranose

{ ARY OF INVENTION

An object of the present invention is to provide a new class of compounds that exhibit

25 significant activity as VLA, antagonists.

Intermediates mentioned in U.S. Pat. Nos. 4,996,195, 5,637,570, 5,367,062,
5,360,794, 5,360,792, 5,298,494 and 5,010,058 were used as core nuclei and prepared
similarly as described in these patents. However, in the present application it has
30 been discovered that the introduction of urea moiety at various positions of pentose

and hexosé monosaccharides introduces VLA, antagonism activity. It was also

This Sheet Has Been R THIS SHEET HAS BEEN

T e
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73- ; * C L S 2,3-0-isopropylidene- 1 -deoxy-
1 -Nf {4 -tolyl]am nocarbonyl amno) -[err], L-xyl o-2-
hexul.of uranose (conpound 133) 2,3-0-isopropylidene- 1 deoxy- 1-N-f

‘[ am nocar bonyl am nophenyl acetyl - L- Leucyl -
a, L-Aspartyl-L-Valyl-L-Proline)) - MXW 0- 2- hexul of ur anose (conpound
1

134) 5 2, 3-0-isopropylidene- - 1-N-(
(ar ni nocar bonyl ar mi nophenyl acetyl - a, L- Aspartyl -L-Valyl -L-Proline) )
- &, L-xyl o- 2- hexul of uranose (conpound 135) 2,3-0- isopropyl i dene- |
deoxy- 1-N-f [ %@r L- VaI yl - Proline))-
at, L-xyl ol\fZ he% rano@guﬁc@%@g‘%@%%?%%h%& A phar maceuti cal
conposi tion corrprl sing a pharmaceutigally effect | ve anount of
a conpound as defined in claim1, 2, or and a pharmaceutically
acceptgable carrier. @&R'-NHCONHTE ., preventing, inhibiting or
suppreSsing cell adhesi'on in an ani mal 5 ‘0 conprising adm nistering
to said animal a conpound having the str&icturg Formula 1:
[err] ~R '
Formula |
10 and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, wherein R is C; to C;s alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
R'is SO,CeHs, SO,CeHCH3-p, or SO;CsH4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO;, OCH;, CH; CH;COOH,

15 CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(asparty‘l-valyl-prolyl} and dipeptide (valyl-prolyl), respectively, R" is H or
CH3, and (w) represents epiglucofuranose, epiallofuranose, xylofuranose or
ribofuranose configurations.

20 -
2. A compound having the structure of Formula I comprising epimanno-
furanoside or lyxofuranoside derivatives
R
{ 2s R'-NHCONH v
Sheet Has Been Replaced
T )
Formula 1i

30 and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

N-oxides, amides, wherein R is C; to C;s alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted ary! or alkylaryl,
R'is SO,CHs, SO,CsH4CHs-p, or SO,C¢HLCl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO,, OCH;, CHi, CH,COOH,
35 CH,COOCH;, CH,COLDVP, CH,CODVP, CH;COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide

65
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Formul a’ | and its pharnmaceutically acceptable salts, esters,
enantionmers, diastereoners, N oxi des, am des, wherein Ris
[err]-al kyl, al kene, al kyne (straight chain or branched), aryl,
substituted aryl or alkylaryl, R is [err], or [err] phenyl or
substituted phenyl present.e ' bei . [ er

CH[ er r] COVP, mhe&ép#ﬁ'[‘ﬁgﬁ Pﬁaﬁ?a ‘i} ‘iﬂ?%’gb'ﬁ'tpré]g]t)r ’éeﬁgfﬁtﬂ'gly . RTS8 ﬁ] or
(Leucyl - aspartyl €CH30 valyl -prolyl), tripeptide

(aspartyl-valyl-prolyl) and dipepti de (val yI prolyl),

respectively, R" is H or CH3, and [err! r esents epi gl ucofuranose
epi al | of ur ahose, Ammndh&ueg&emb@me f| gurations. — 35 -

A net hods of preventing, inhibiting or suppre55| ng cell adhesion in an

ani nmal conprising administering go said ani sﬂTm ¥i ng
t he structure of Fornula 11 ri sing epiman

| yxof ur anosi de derivatives HO. 19 Ilir
FORMULA 1| and its u ' y acceptable salts,

esters, enantioners, diastereoners, oxi des, am des, wherein
Ris [err] to [err] alkyl, alkene, l_J( glstralght chain or
or i‘i@

branchefa, aryl, substituted aryl ryl, R is [err]or
and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, wherein R' is COLDVP, CODVP,
( COVP or CH,-NH-CO NHR wherein TDVP, DVP and VP represent
tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl)
15 and dipeptide (valyl-prolyl), respectively, and wherein R" is CiHLR"-p (R™ is
" . C1,NO,, OCH;, CH;, CH,COOH, CH,COLDVP, CH,CODVP or CH,COVP).

4, A compound selected from the group consisting of:

20  1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]aminccarbonyl amino }-f,L-idofuranose (compound 1)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbony] -amino}-f,L-idofuranose (compound 2)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

25  oxoethyl)phenyl]aminocarbonyl- amino}-B,L-idofuranose (compound 3)
1,2-O-isopropylidene-3-O-butyl-5 ,6-dideoiy—5-N—{ [4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonyl- amino}-8,L-idofuranose (compound 4)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-chlorophenyl]amino-
carbonylamino }§,L-idofuranose (compound 5)

30 1,2-O-isopropylidene-3-O-decyl-5, 6-d1deoxy—5-N-{[4—chlorophenyl]annn0—
carbonylamino}B,L-idofuranose (compound 6) '
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-chlorophenylJamino-
carbonylamino }f,L-idofuranose (compound 7)
1,2-O-isopropylidene- 3-O-butyl-5,6-dideoxy-5-N-{[4-chlorophenyl}aminocarbonyl

35 amino)p,L-idofuranose (compound 8)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]laminocarbonylamino} B,L—idofilranose (compound 9)
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[err] phenyl or substituted phenyl, represented as [err] R'' being

[err] CH err] COVP, wherein LDVP, DVP and VP represent
tetrapepi de (Leucyl-aspartyl- 15 valyl -prolyl), tripeptide
(aspartyl-valyl-prolyl) and di peptide (valyl-prolyl), _
respectively, R'" is H or CHS3. . 8. A nmet hod of preventing,

i nhi bi ti ng 2B-Osispprop§iideng- IC&dxyalNegUaB]yI Ao Aidilamiad)} o, L-xylo-2£0MPr i si ng
adm ni ste?izﬁj t salpg ani nal é\;ygonpgund y{kl}avi ng the struc{.&Fe g]f
Formula I Ih.egulopur € fpomgpound 133) [err]

Formula || I2,3-0_-isopropylidenearddoit3t-$—NN[\Eﬂmﬁﬂﬁwbémé:binopgﬁ?mé;g@]%m}@% I:\yes_t gr s,
cnent O S SRR ESLPr Mbine ot oo 2 BTl ESipalF L DS
and VP #epiesPrisoprepylidrapi lddeoklcliblyl [amine atbphylaaiigophenglaydtyl-oL-

tripeptide As@éﬂ@ﬂtﬁ-ﬂaiﬁ%Pkdlﬂe%,b@fﬂ&%&ﬁﬁ?ﬁﬁﬁ?@’(%ﬁﬁé df’bﬁf)) :
respectively, .and . erern s [err] rslerr] .

CH] er r | coDIB-Briseniprylideneyidpoxy-BdV-{ [aminocarbonylamioaphenylacewhii Walyk-ani mal

suffering Prolineh)-eqLhiye-2amkiilfurandie(B@hpbthd 136) ~ arthritis, nultiple
sclerosis, type | diabetes, psoriasis, allograff rejection, and

ther Laflammatqry ,and/or .autoi mune di sorders, conprising admnistering to
gai d a Qma ‘a cg‘nma?ﬁm‘f’ e COMPQRHAR e COMPRIAZUR o Pharmaceutically effective

75 amount of a compound as defined in claim 1, 2,3 or4 and a pharmaceutically
acceptable carrier.

6. A method of preventing, inhibiting or suppressing cell adhesion in an animal
15 . comprising administering to said animal a compound having the structure of
Formula I

R" B
R'-NHCONH o This Sheet Has Been Repla

. e TG

Formula !

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
25 N-oxides, amides, wherein R is C; to C;s alkyl,
T alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
R'is SO,CsHs, SO,CsH4CH;-p, or SO,CeH4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO,, OCH,, CH;, CH,COOH,
CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
30 and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or
CH;, and (m) represents epiglucofuranose, epiallofuranose, xylofuranose or
ribofuranose configurations.

35 7 A method of preventing, inhibiting or suppressing cell adhesion in an animal
comprising administering to said animal a compound having the structure of
Formula IT comprising epimannofuranoside or lyxofuranoside derivatives

74
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[err] ' Formul a |

and its pharmaceutically acceptable salts, esters, enantioners,

di astereoners , N oxi des, am des, wherein Ris [err] alkyl,

al kene, al kyne (straight chain or 10 branched), aryl, substituted
aryl or alkylaryl, R is [err] . [err] phenyl or substituted
phenyl, represented as [err] R "' ﬁei ng [err] [err]

wherei n LDVP, DVP and VP represent | iMHCONHRIe (Leucyl -aspartyl -
valyl -prolyl), tripeptide (aspartyKvahfh-prolyl) and di peptide

(valyl-prolyl), 15 respecti Vg R is H or CH3, and ( [err] )
!; @r of uranose, xyl of uranose or

represeg s epi gl ucof uranose,
ri bof urdnose confi gurations. A nethod for treating an ani mal

suffering from bronchial asthma, rheumatoid 20 arthritis, nultiple
sclerosis, type | diabetes, psoriasi EORMUDArlft rejection, and

ot her inflammtory and/or autoi ntnune disorders in an ani mal conpri sing
adm nistering to said aninmal a conmpound of the structure of Fornula |1

conpri sing epi mendatsipiatRatatically hovsplableasas) eb@erd,esnam@mms diasterdo@riers,
For mul 11 30 2g$%dts pharmaceutically a cg%‘gg altg g%
enant i di J¥eEdes oxi des""® )
[err] al kyI aI kedkeme, alkye éstraigtht ehajh br braached); aryl, substxtutedlar)dmrh&})laryhryl
substituted arylyo yl r . r or
substituted phen%/l Is §d(¥j sehtsg& cﬁ‘gf 5]@5’(5 Cl P. phel[lﬁ BJ Suggﬁ{}ééh
phenyl represented as -p, R" bemg Cl, NO,, OCHj, CHj,
CH,COOH, CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein
15 LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl),
tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R"
. isHor CHs.

|

8. A method of preventing, inhibiting or suppressing cell adhesion in an animal
20 comprising administering to said animal a compound having the structure of
Formula III: '

| A .
This Sheet Has Been Replaced HO \ﬁ, 'S
P (T "o

HO o

25

" Formutia tli

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, wherein R' is COLDVP, CODVP,
30 COVP or CH;-NH-CO-NHR", wherein LDVP, DVP and VP represent
tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide (aspartyl-valyl-prolyl)
and dipeptide (valyl-proiyl), respectively, and wherein R" is C¢gHLUR™-p (R™ is
Ci, NO,, OCH;, CH;, CH,COOH, CH,COLDVP, CH,CODVP or CH,COVP).

35 9. A method for treating an animal suffering from bronchial asthma, rheumatoid
arthritis, multiple sclerosis, type I diabetes, psoriasis, allograft rejection, and
other inflammatory and/or autoimmune disorders, comprising administering to
said animal a compound of the structure of Formula I:

7 THIS T
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35 ’ CH err] COVP, wherein LDVP, DVP and VP represent tetrapepide
(Leucyl -aspartyl - val yl -prolyl), tripeptide

REPLACEMENT SHEET 76
(aspartyl-valyl-prol.yl) and dipeptide (valyl-prolyl), respectively, R is H
or CH3. 11. A nethod for treating an ani mal
suffering-from bronchial asthm, rheunat oir-d 5 arthritis,

mul tiple sclerosis, type | diabetes, cgjorlams@ aIIograft rejection, and
ot her inflammatory and/or aut oi MRIMNHGONIBT tree’s N an ani mal conpri sing

adm ni stering to said ani mal a conmpound of tRe tl’ ture of ForrruIaIII
HO 10 0 -""0:
Forrmula 111 : and its phar macéathcal l'y aeceptable salts,

esters,” enantioners, diastereoners, N oxi des, am des,
wherein R is COLDVP, CODVP, COVP or CH2Fbdiruzd- NHR " 15 V\,herei n
LDVP, DVP and VP are the same as descri bed above, and R' is C6H4R"' -p

(R is d, N2, CH2COLDVP, CH2CQDVP or CHZCO\/FP

12. A rret hod &3 I&r@w;mcalmﬁmﬁbkgsaéts SiERSr ERANTQHICES [diaSIETSRIS SN i n an
ani mal N-oxide€08Mides) Ng t he step of admwlh@emrkn;g cpt@zﬂlgi aﬁ(yl,rral the

phar eut I cal . Qsi tion ordin
Fﬁ@d of pr AKHIE; HEYY Fﬁtﬁaﬁ%{ nﬁﬂ"(?F bLang ?@sgﬁyﬁ "Iu?egaoq’l'gfs? ﬂk%}gg&m at ed
| nf | ammat i on acR'ds 80a0Hs SOLEHFCH;-p, 1ot 3U,CEH,Cl-p, phenyl or substituted phenyl,

represented as CsHe-R™-p, R™ being Cl, NO;, OCH;, CH;, CH,COOH,
(- CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
15 (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or
CHs, and (m) represents epiglucofuranose, epiallofuranose, xylofuranose or
ribofuranose configurations.

10. A method for treating an animal suffering from bronchial asthma, rheumatoid
20 arthritis, multiple sclerosis, type I diabetes, psoriasis, allograft rejection, and
other inflammatory and/or autoimmune disorders in an animal comprising
administering to said animal a compound of the structure of Formula II
comprising epimannofuranoside or lyxofuranoside derivatives

R -
d
B : R-NHCONH o his Shect Has Been REPEre
o \\\\\\\\\\\\\\\\\\\\\\\\\
Formula il
30 and its pharmaceutically _acccptable salts, esters, enantiomers, diastereomers,
'N-oxides, amides, wherein R is C; to C;s5 alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
R'is SO,C¢Hs, SO,CsH4CH3-p, or SO,C¢H,Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO;, OCH;, CH;, CHCOOH,
35 . CH,COOCH;, CH,COLDVP, CHCODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide

76 THIS SHEET HAS BEEN
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"5 - 14, A nmet hod of preventing, inhibiting or suppressing cell
adhesi on- associ at ed | mmune or autoi ntnune response according
to claims 9, .10 or 11. | 5. A nmethod of treating or preventing a
di sease selected from the group 30 consi sti ng of ast hnma,

arthritis, psoriasis, transplantatlon rejection, nultip

sclerosis, di abdpepartyhyalyhprolyhnand djp |(velykprolyl), a'@éEﬁCHVﬂg Ro 8| Hiars 9,

10 cHd | 16. A process for preparing a-conpound of
Formula 1: 35

REPLACEMENT SHEET 77
cilililililgliliA méthddIdr treating an animal suffmrrngromSEB’naw 2@thma, rheumatoxd

and itspharnmace | ] tabJ e
di aster éorrer S, l#ﬁ“ﬁ%’ n'Xxlnp(i erosmb e1 ﬁa%eﬁ?sd ééﬂa\ﬂ%e%g%f re-‘gt?(g}’ ra]“dal kyl ,
al kene, al kyne (atherainflammdtedynamal/or autoimmune disorder$imraphamdinal &osprising

substituted aryl nﬁile%g%h%daﬁmddlﬁcbr% ngthts)n'uctureofngnulaﬂle”] phenyl

or substituted presente

[err] CH err] COVP wherein LDVRy [BWP and VP represent
tetrapepi de (Leucyl -aspartyl - HO g
10 “r )T

HO O

Formula ill

( and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

' N-oxides, amides, wherein R' is COLDVP, CODVP,

15 COVP or CH,-NH-CO-NHR", wherein LDVP, DVP and VP are the same as

: described above, and R" is CGHR"-p R"™ is Cl, NO,, OCH,;, CH;,
CH,COOH, CH,COLDVP, CH,CODVP or CH,COVP).

12. A method of preventing, inhibiting or suppressing cell adhesion in an animal
20 comprising the step of administering to said animal the pharmaceutical
composition according to claim 5.

13. A method of preventing, inhibiting or suppressing cell adhesion-associated
inflammation according to claims 9, 10 or 11.
25
R 14. A method of preventing, inhibiting or suppressing cell adhesion-associated
immune or autoimmune response according to claims 9, 10 or 11.

15. A method of treating or preventing a disease selected from the group
30 consisting of asthma, arthritis, psoriasis, transplantation rejection,' multiple

sclerosis, diabetes and inflammatory bowel disease according to claims 9, 10
and 11. '

This Sheet Has Bee

g Aottt
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valyl -prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide

(valyl-prolyl), respectively, and ([err]) represents
epi gl.ucof uranose, epi al | of uranose, xyl of uranose . or
ri'bof uranose configurations, which nethod conprises the steps of: (A
reacting a conmpound of Foorwgul . [err]

FORMULA |V wth p-tol uene s ngnyl chloride followed by

reduction with lithium al um mYyydride (LAH) to obtain the
‘o

conpound of Formula V [ eFGRMULA 1

FORMULA V 30 (B) treating the co und= rmula V with p-tolune
sul fonyl chloride ) fol | owed by Stli um aXide and Iithium -

al um num hydride to obtain a conmpound of Forrmula VI

gﬁr ;}opf’ opriate i S@gJésn%teagng@e%ﬁgﬁy Egcaeﬁ%b%gsta ‘Pﬁesﬁ%gp°0§ﬁ5§%ﬁér{&%%&§{?§m\§lﬁaw: t h
(R" = CH err]). N-oxides,1#mides\ process for prepar whgren Gomplurtd Gfs 8lbylul a
L alkene, alkyne (straight chain or branched), ary), substituted aryl or alkylaryl,
R'is SO,C¢Hs, SO,CeH4sCH;3-p, or SO,CsH4Cl-p, phenyl or substituted phenyl,
represented as CgHs-R™-p, R"™ being Cl, NO,, OCH;, CH;, CH,COOH,
10 CH,COOCH;, CH,COLDVP, CH,CODVP, CH;COVP wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
( (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, and {~~}
represents epiglucofuranose, epiallofuranose, xylofuranose or ribofuranose
configurations, which method comprises the steps of: (A) reacting a

15 compound of Formula IV
HO.
o
HO 'llo
< O,SY_
20
FORMULA 1V

with p-toluene su_lphonyl chloride followed by reduction with lithium
aluminium hydride (LAH) to obtain the compound of Formula V

HscOH

A 25 o} .
This Sheet Has Been Replaced ",

AT b

FORMULA V

30 (B) treating the compound of Formula V -with p-tolune sulfonyl chloride
followed by sodium azide and lithium aluminum hydride to obtain a
compound of Formula VI

35

FORMULA VI

.

REPLACED
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5 - [err] 110 FORMULA | and
Its phar maceutical ly acceptable salts, esters, enantioners, diastereoners,
N- oxi des, am des, wherein Ris [err] al kyl . al kene. al kyne
(stral ght chain or branched). aryl. substituted aryl or

represented as
CH err ] COVP, whepebtain theRompemdofiFarmulabifésetts)-et r apepi de

al kyl aryl. R éghibéz]reacgﬁg Q@co&qou&d L)? "F'ol-mglge@ytvitﬂraf %BB&%EEEH?&&H&QW ’

(Leucyl -aspartyl - valyl -prolyl). tri pept | de
(aspartyl-valyl-prolyl) and dipeptide (val oI

respecti vell,; n‘gp(qcéﬁrf]DTPfelPéEﬁ&%éﬁmﬁoﬁf@(ﬁfﬁ:roéﬁ taI of ur anose,

xyl of ur gnose or 20 ri bof uranose confi gurat i ons, which net hod

conprises the steps of: (A) oxidising
1, 2-0-i sopropyl i dene- 6- deoxy- 3- 0- al kPHCONERKkene, al kyne (straight chain or

branched), aryl, substituted aryl ‘f | aryl, [err], D-glucofuranose or
ab- al | of uranore represenyed b'yo Formul a 1V: [err]
FORMULA 1V [err] 35 : FORMULA VI |
(B) reducing the compound of Fornul a-l I to\obtain the corresponding a, D
.10
FORMULA 1

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,

{ N-oxides, amides, wherein R is C; to Cys alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,

15 R'is SO,CsHs, SO.CsH4CH3-p, or SO,CsH,Cl-p, pheny! or substituted phenyl,

represented as C6H4-R™-p, R™ being Cl, NO,, OCH;, CH;, CH,COOH,
CH>COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively,

20 and (~) represents idofuranose, talofuranose, xylofuranose or ribofuranose
configurations, which method comprises the steps of: (A) oxidising 1,2-0-
isopropylidene-6-deoxy-3-0-alkyl, alkene, alkyne (straight chain or branched),
-'a'ryl, substituted aryl or alkyl aryl, o, D-glucofuranose or o,D-allofuranore .

represented by Formula IV: o
25
‘ o
HO "o
"o_ﬁv
R
30 10 obtain the compound of Formula VII: Ho FORMULA IV

o This Sheet Has Been Replaced

"o—l\—
SR

35 FORMULA VII
' (B) reducing the compound of Formula VII to obtain the corresponding ¢,D-
ribofuranose or o, D-ribofuranose derivatives of Formula IX:

79 . S
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ri bof uranose or a, D-ri bofuranose derivatives of Fornmula I X

CH - bR [err]
FORMULA | X (O tosylating the conpound of Forrmula I X wth
p-t ol uene- sul phonyl chloride; (D) reacting the product of such
reaction with sodium azide; (E) 10 reduci ng the product of step D
with lithiumalumniumhydride to obtaig, desi red anm ne of
Formul a X: [err] 15 o
FORMULA X and (F) reacting |,ne of Formula X with
appropriate isocyanates to 20 obt & n £ %@ conpounds of Fornula 1.
18. A process for preparing a conpound \th’@ la I:

R

5

FORMULA IX
(C) tosylating the compound of Formula IX with p-toluene sulphonyl
chloride; (D) reacting the product of such reaction with sodium azide; (E)

10 reducing the product of step D with lithium aluminium hydride to obtain
desired amine of Formula X:

15 . . -‘DAY-

FORMULA X

and (F) reacting the amine of Formula X with appropriate isocyanates to
20 obtain the compounds of Formula I.

18. A process for preparing a compound of the Formula I:

NHCONH-R
25 0 This Sheet Has Been Replaced
-O‘AK—
SR
FORMULA 1
30 and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides,. wherein R is C; to C;s alkyl,

alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,

R'is SO,Cglis, SOCsHsCHjz-p, or SOC¢H,Cl-p, phenyl or substituted phenyl,

represented as C¢Hy-R™-p, R™ being Cl, NO,, OCH;, CH;, CH,COOH,

35 CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP

‘and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively,

80 |
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[err] - ' FORMULA | 30 and its
pharmaceutical ly acceptable salts, esters, enantioners, diastereoners, N
oxi des, ami des,. wherein Ris [err] alkyl, al kene, alkyne (straight chain

or branched), aryl, substituted aryl or alkyl aryl, R is [err]or
[err] phenyl or substituted phenyl, represented as [err] R'' being
[err] 35 agr @) repmsentsvidetusanese.Diafofumypses xylofpraness e gibpfuranasapepi de

| -val yl - |yl - |yl
ﬁg:ggrct ?/v e?ls , y i cgp?'ogyli)dct?qu—d%gﬁgE()I-glﬁyl(,V eXe,-aIﬁE)%Eﬁ i ingyhranched),

(Leucyl - as party|c‘onﬁ]gurations, whigh Yﬂ:etﬁﬁd)ké{tg(ﬂsésrﬂhg%ﬂé sd8F: (A) oxidising 1,2-0-

and ([err] repres@ntsabstidmed razylose alkyhlagfly gD Qdecofupshedeuop oD @ll6furanose
ri bof uranose sented b Fé:onfligy_rations, whi ch net hod conprises the steps
of . (A) 2oxi di si TGPEsepsby Formula FV: i sopr opyl i dene- 6- deoxy- 3- 0- al Kyl

al kene, al kyne (straight chain or_ branched), aryl,
substituted aryl or alkyl aryl, | , D- gl ucof uranose or
[err], D-all of uranose 5 pregented by Fornmula IV:
HO [err] HO .
- "o
10 ~k b"*‘
FORMULA IV
{ to obtain the compound of Formula VII:
CHO
15 °
‘lo
\R © s
FORMULA VII
20 (B) reacting 1,2-0-isopropylidene-4-carboxal-dehydrate-o,D-glucofuranose or

allofuranose compound of Formula VI with hydroxylamine hydrochloride;
(C) reducing the product of step B with lithium aluminium hydride to obtain
desired amine of Formula X: '

HN
0
25 -.'l
. 0 :
NS . K_
FORMULA X
(D) reacting the amine of Formula X with appropriate isocyanates-to obtain
30 the compounds of Formula L
19. A process for preparing compounds of the Formula IT comprising
gulofuranoside or lyxofuranoside derivatives
This Sheet Has Been Replaced
s AR

FORMULA 11
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FORMULA |V to obtain the conmpound of Formula VII: 15
[err]- FORMULA VI | 20
(B) reacting 1,2-0-isopropylidene-4-carboxal -dehydrat e- ccD- gl ucof ur anose or
al | of uranose conpound of Forrmula VII with hydroxylarrine hydrochl ori de;

n ; hi | ari.ni . :
(O reduelng L P Shenageutivaiy acceptqtger §e}ltts eStbrsCenantiomers, Mattereomers, O0t & "
FORMULA X N-oxides, affiflles{ eacting the am ne ofhdreinnilia & o Y5 afigopri ate
I socyanates to 1 he co

process for pr egg%’?%gl‘%ﬁﬁm CB?mt%é) Pg% '?J“Pg‘ﬁ‘ﬁ{éﬂ!sa?# or alkylaryl, > A
gul of ur anosi de RtisISDeCEHs, SAEHCHep, or80CeH,Cl- rphknyl 315 substituted phenyl,
5 represented as CgHy-R"'-p, R™ being Cl, NO,;, OCH;, CHs, CH;COOH,
CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherein LDVP, DVP
and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide
(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is CH;,
which process comprises the steps of: (A) reacting 2,3-0-isopropylidene-6-
10 deoxy-1-0-alkyl, alkene, alkyne, (straight chain or branched) aryl, substituted

aryl or alkylaryl mannofuranoside of Formula XI:
{ N OH

FORMULA XI

with p-tolune sulphonylchloride; (B) reacting the product of step A with

20 sodium azide; (C) reducing the product of step B with Jithiom aluminiom
hydride to obtain the corresponding 5-Deoxy-5-amino gulofuronoside of
Formula XII: R
NHp .
&
FORMULA XIi

and (D) treating the compound of Formula XTI with appropriate alkyl or aryl
or substituted aryl isocyanates to obtain compounds of Formula I, ..

30
20. A process of preparing the compounds of Formula II compnsmg gulofuran-
oside or lyxofuranoside derivatives
' i NHCONH-R' This Sheet Has Been Replaced
. TR0

OR

FORI\:;ILA I mﬁ
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and its pharmaceutically acceptable salts, esters, enantioners,

di ast ereoners, N oxi des, am des, wherein Ris [err] alkyl,
al kene, -al kyne (straight chain or branched), aryl,
'substituted aryl or alkylaryl, R is [err], or [err] phenyl

or substituted %lg%l re %ese teq%ﬁ%qst lﬁsg%vgét'eﬁ?/sngﬂ@w ‘EW@E%’HFTS
[err] @hf@‘% ’r

t et rapepi de (Ledbyrides maitlsy, - val WhermeRyiS) Cy to iGepdlkyle
(aspart ] val Y gl oL ALASRUE AR A Wb vl
reacting 2, 3:Q R'is180,CeHs, SOzcsHRGHB-ppvﬂ $Qﬁ@h€l-pe1@bcyyllorcsuh$ﬁ¢yﬂe_d pakidne,
alkyne, s (stral Oilprfdiflel & CRHANPNGIR"AIkng C1, NO,, QQHs, CBHPTHLEGH, 2!

or al kylaryl mando uran03|

[err] CH,COOCH;, CH,COLDVP, CH,CODVP, CH,COVP, wherrinhDIVR, VP

with p-tol une Zuhcphml’/lfébi'éééﬁtdetetrﬁﬁbxde%%bu@ a%ﬁﬁ% f I‘ol?l% Sﬁ-ﬁﬂé ﬁdaMht h
sodi,um 0 i um

al uni ni um aspartyl- %&ﬂrﬂ Bqéfl)t Bn d?h(é’gfé'g ¥B’oﬁ‘i§? y$58ani no

gul of ur onosi de @ﬂuch process comprises rthd ateps$ lof (A) treating 23—0—zsopro pyhdene-S-

[err] 1.0 . : .

and (D}Ot reati nSe?’?Yel“?o"rl@éuﬁ%e’b‘? aﬂ(gpﬁ]ﬂ'f%mgatlshva\xﬂnt%r %%‘Er op L‘@'lé qs%:}.}te%r aryl
or substituted arybpraplaydnitesyliosDeolyxofuranosidp ofiFosnwe XE8r nul a 11. 30

20. A process of preparing the conmpounds of Fornula Il conprising
gu(_l of ur an- osi de or |yxofurano®itde derivatives
l L
FORMULA XIII

with sodium azide; (B) reducing the compound of Formula XIII with lithium
aluminium hydride to obtain the desired amine of Formula XIV

20 e
FORMULA X1V
25 and (C) treating the compound of Formula XIV with an appropriate isocyanate

to obtain the compounds of Formula II.

21. A process for preparing the compounds of Formuia I
heet Has Been Replaced

oo oY \\II\I\\\III\\\\\I\l\\lI\

Formula H!
35 and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, wherein R' is CH,-NH-CO-NHR",

and wherein R" is C5H4R -p (R" is Cl, NO,, OCH;, CH3, CH,COOH,

83 .
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NHCONH- R ™85 and its pharnmaceutically acceptable
salts, esters, enantioners, diastereoners, N oxi des, am des,
wheréin Ris ClL to [err] alkyl, alkene, alkyne (straight chain or
branched), aryl, substituted aryl or alkylaryl, [err]p, or 5 [err]
phenyl or substituted phenyl, represent s [err] R'" being

[err] CH err] COVP, wherep
tetrapepi de (Leucyl-aspartyl- ©.
(aspartyl -val yl - grabyd xviand & valyl -prolyl),

respectively, R'" is H which 0 &rrp&gses the steps of (A) treating

2, 3-0- 10 Isopro pylidene-5-deoxy-1-0-al ky-1, al kene, al kyne
(straight chai nGHQ0IEDVYReGH,CODVP or CH,COVaE)yWwhich pboess camplrises yhe steps

al kyl aryl) - 5-togyl Mol =0 | OS] -aEor myl 144

OTs g 15 of- (Af" &J,aug'g 1,%9{6’-&3?@%09?0&&@5% Blifﬁyl% 3 hcxulmg 9& "

wi th sodi um azi FemyBXYEduci ng the conpound of Formula X Il with lithium

al um nium hydride to obtain the desired am ne of Forrmula XIV 20
N

, DVP and VP represent
-, valyl-prolyl), tripeptide

with p-toluene sulphonyl chloride to obtain the compound of Formula XVII:
10 | o, ° .
. 'IO
o =< _XY_
) FORMULA XVII

15 . (B) reacting the compound of Formula XVII with sodium azide.and lithium
aluminium hydride to obtain the corresponding 1-amino derivatives of
Formula XIX:

20

FORMULA XIX

(C) treating the compound of Formula XTX with an appropriate isocyanate;
and (D) hydrolysing selectively the 4,6-positions of the product of step C to
! 25 obtain the compounds of Formula IIIL.

22. A process to prepare compounds of Formula ITI
: o0 R
- HO g This Sheet Has Been Replaced
30 | ,©
oo | IORR

Formula lii

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
35 N-oxides, amides, wherein R' is COLDVP or
CODVP wherein LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-
valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipcpti-de (valyl-prolyl),

84
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FORMUL
approp
21.

For rul
enant i
[err]
[err]
conpri
4,6-Di
For nui

15

20

25

30

A X1V and (C) treating the conpound of Forqul YWt a
riate i socyanate to obtain the conpounds (;55 rénlﬁ{é%q?’ld? ?7
A process for preparing the conpounds of Forrmula |11 h‘l_"eﬁrk,ap‘-]
alll 35 and its pharnaceutically acceptable salts, esters;
oners, diastereoners, N oxi des, am des, wherein R is
and wherein R' is [err] (R"

FORMULA XVI [err], which process

ses t w386 PM94),5and inflammealory (vl radedaba@P@dalsky et al, J. Clin. Invest.
-Oiso rqﬁylidene-[err]L-xyIo-2-hexu|ofuranose of
| a X\V1993;92:372).

The CS1 moiety region of fibronectin involved in the interaction with VLA, was
identified as the tripeptide Leucyl-Aspartyl-Valyl (LDV) (Komoriya et al, J. Biol.
Chem. 1991;266:15075). Several peptides containing the LDV sequence were
synthesized and also shown to inhibit the in vivo interaction of VLA to its ligands
{Ferguson et al, Proc. Natl. Acad. Sci.,, USA, 1991;88:8072; Wahl et al, J Clin.
Invest. 1994;94:655; Nowlin et al, J. Biol. Chem. 1993;268(27):20352; and PCT

application PCT/US91/04862).

Despite these advances, a need for small and specific inhibitors of VL As-dependent
cell adhesion molecules remains. Ideally, such inhibitors are water soluble with oral
efficacy. Such compounds would provide useful agents for treatment, prevention, or

suppression of various inflammatory pathologies mediated by VLA, binding.

It is generally known that isopropylidene and benzylidene groups are the most
commonly used protective groups in carbohydrate chemistry. Although both these
groups are introduced into a molecule under similar conditions, the location of the
protection can be quite different. The reason for this difference is directly related to
the stability of each protected molecule. Since protection normally occurs under
conditions that allow reversibility, the reaction proceeds until equilibrium is reached.
The distribution of products at equilibdum is determined by their relative
thermodynamic stabilities. In other words, these reactions are thermodynamically
controlled. Benzylidene groups prefer to be part of 6-membered ring acetals, while the
ketals resulting from acetonation generally are 5-membered rings. The difference is
attributed to the effect of the methyl and phenyl substituents on the stability of the
particular ring systems. These blocking methods are described in U.S. Pat. Nos.
2,715,121, 4,056,322, 4,735,934, 4,996,195, and 5,010,058. Other blocking methods
are also'described in J. Carbohydr. Chem., 1985;4:227 and 1984;3:331; Methods in

Carbohydr. Chem. 1962;1:191 and 1962;1:107; Can J. Chem. 1984;62:2728, .
I iy gy
1969;47:1195, 1455, and REPLACEMENT SHEET
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with'p-tol uene sul phonyl chloride to obtain the conpound of Fornula XVII:
[err] FORMULA XVI | 15

(B) reacting the conmpound of Forrmula XV11 with sodium azide.and |ithium
al um nium hydride to obtain the correspondi ng 1-am no derivatives of

Formul a Xl X: 20 0
FORMULA XI X (C treating the conpound of Forrmula XIX with an
appropri ate isocyanate; and (D) hydrolysing selectively the

4, 6- posi ti a990@8B:1t75e. ‘ph@ﬁﬂ&t ar0 fre edabypth@ Deglitose is blocked bt thienl 2 365-panighansnds
of Formula 111 22. process to prepare co ds of Formula I11
HO wiftsisppropylidene or cyclotexytigene Flogk xsaagrmwmgagrw%&b 2onea
ot o5 % IS OIS Sy g and WAPBS RIS,
t et rapepi dels()lnﬁsmqﬁedaxsp@-hé;ahheadbplvemteﬂph):rarttr| pep tide (aspartyl-valyl-
prol yI ) ang g'&%’%&uﬂﬁs (o\%atlhglpresent mz/entxon were screened for inhibitory activity in

VLA4-mediated cell adhesion assay and the classical murine hypersensitivity assay in

mice. Several compounds exhibited significant inhibitory activity in both tests. The

salts of these compounds could be easily solubilized in water and used in the

treatment of chronic, cell adhesion-mediated, allergic, autoimmune and inflammatory

'0 disorders, such as bronchial asthma and rheumatoid arthritis. Some of the prior art
describes development of peptide den’v-atives as cell adhesion antagonists for
treatment of these diseases. However, because treatment of chronic diseases requires
prolonged (mid-term to long-term) administration of drugs, the development of small
molecules, i.e., specific orally-available inhibitors of cell adhesion, would be very

15 beneficial.

There is no example available in the prior art wherein the compounds of the present
invention, containing a sugar nucleus coupled with a urea moiety, are used as therapy

for the inhibition, prevention, and suppression of VLAs-mediated cell adhesion and

20 pathologies associated with that adhesion.
- SUMMARY OF THE INVENTION

An object of the present invention is to provide a new class of compounds that exhibit

25 significant activity as VLA, antagonists.

Intermediates mentioned in U.S. Pat. Nos. 4,996,195, 5,637,570, 5,367,062,
53,360,794, 5,360,792, 5,298,494 and 5,010,058 were used as core nuclei and prepared
similarly as described in these patents. However, in the present application it has
30 been discovered that the introduction of urea moiety at various positions of pentose

and hexosé monosaccharides introduces VLA, antagonism activity. It was also

REPLACEMENT SHEET
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CLAIMS

A compound having the structure of Formula I:
R-
R'-NHCOMNH

Formula |

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers, N-
oxides, amides, wherein R is C; to Cis alkyl, alkene, alkyne (straight chain or
branched), aryl, substituted aryl or alkylaryl, R' is SO:CeHs, SO.CsHs-p, or
S0;CsClI-p, phenyl or substituted phenyl, represented as CsHi-R™-p, R" being Cl,
NO,, OCHs, CHs, CH:COOH, CH:COOCH,; CHCOLDVP, CHCODVP,
CH;COVP, wherein LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-
valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl),
respectively, R" is H or CHs, and ( ww ) represents epiglucofuranose,

epiallofuranose, xylofuranose or ribofuranose configurations.

A compound having the structure of Formula H comprising epimanno-

furanoside or lyxofuranoside derivatives

R

R'-NHCONH ©
) m OR

Formula Il

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers, N-
oxides, amides, wherein R is C; to Cis alkyl, alkene, alkyne (straight chain or
branched), aryl, substituted aryl or alkylaryl, R' is SO.CsHs, SO,CsHiCHs-p, or
SO.CeHiCl-p, phenyl or substituted phenyl, represented as C6H4-R"-p, R" being
Cl, NO,, OCHs, CHs, CH,COOH, CH,COOCH;, CH,COLDVP, CH.CODVP,
CH,COVP, wherein LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-

valyl-prolyl), tripeptide
REPLAGEMENT SHEET
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30

4.

(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R" is H or
CHs;.

A compound having the structure of Formula II1

o /
HO "'o)(

Formula Il

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers, N-
oxides, amides, wherein R' is COLDVP, CODVP, COVP or CH>-NH-CO-NHR",
wherein LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-valyl-prolyl),
tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respecﬁvely, and
wherein R" is CsHsR™-p (R" is Cl, NOa, OCHs, CHs, CH,COOH, CH,COLDVP,
CHCODVP or CH,COVP).

A compound selected from the group consisting of:

1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-(2-hydrox y-2-
oxoethyl)phenyl]aminccarbonyl amino}-f3,L-idofuranose (compound 1)
1,2-O-isopropylidene-3-O-decyl-5,6-dideox y-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]Jaminocarbonyl -amino}-f,L-idofuranose (compound 2)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]laminocarbonyl- amino}-f,L-idofuranose (compound 3)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenylJaminocarbonyl- amino}-B,L-idofuranose (compound 4)
1,2-O-isopropyli dene:3-0-dodecyl -5,6-dideoxy-5-N-{[4-chlorophenyl]amino-
carbonylamino},L-idofuranose (compound 5)
1,2-O-isopropylidene-3-O-decyl-5,6-dideox y-5-N-{ [4—chi orophenyljamino-
carbonylamino}3,L-idofuranose (compound 6) _
1,2-O-isopropylidene-3-O-heptyl-5,6-dideox y-5-N-{[4-chlorophenyl]amino-
carbonylamino}f,L-idofuranose (compound 7)

1,2-O-isopropylidene- 3-O-butyl-5,6-dideoxy-5-N-{ [4-chloropheny]]aminocarbonylv
amino)}f,L-idofuranose (compound 8)
1,2-O-isopropylidene-3-0O-dodecyl-5,6-dideoxy-5-N-{[4-

methoxyphenyl]aminocarbonylamino} 8,L-idofuranose (compound 9) ______

LN 0 A R
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