;e3e. +TB. T6Tnb8" WD 00/ 42053 PCT/ 1 BOO/ 00021 DERI VATI VES OF MONCSACCHARI DES
AS JCELL mﬁhm | NHI Bl TORS FI ELD OF | NVENTI ON 5 | ~~aman~npchiiggo/ndogent i on
generally relates to the derivatives of 5,6-dideoxy- (3, L- |dofuranose

5, 6-di deo oxy a D
| yxof ur anﬁ@¢éﬁ%éﬁi@§@%¢m&ié@%%m& or

| sopropyl i dene- a- L-xyl o- 2- hexul of ur2 i cld and processes for t he
preparation 10 thereof. The comﬁ%@ﬁimm i nvention Wmlﬁmumm"lm
inter-alia, for the inhibition and prevention of cell ad |
adhesi on- nedi at ed pat hol ogi es, including inflammatory and auksmdivune

di seases, such as bronchial asgj OFREBLPIG 15 arthritis, type |

di abetes, nultiple sclerosis, E%‘W‘r and psoriasis. This
inventfon al so relates to pharmacol ogi cal conposi t| ons contai ning the
conpounds of the present nventl on and the nethods of treat i, ng such

pat hol ogi gs“saﬁ‘vpﬂ%qrb&e%@}%é relsigs O\HRETURY ves- Ofl-%ﬂP@\?EM‘I BIan@¥hesi on

speci 11 o oargaronihirebiiyfolhs o b Refasthy B ERuhe SR ige N SeBuh BB g °
mol ecul es) m#aﬁ&lé’e% caehéox@c&lgsmafumo@&ulﬁae&W@-nbaﬁﬁws@ theses.

interacti ons CAVs have beén denpnstrated to participate in various

cel | -cel | jsopedpylidatier adﬁky]utzaheymhmfuranpscmutdamhahélmbqﬂswsabethd piepdragdi ons.
CAMs influence the | eukocytes' adhesion to the vascul ar endothelium their
t r anséfdothesafal ni gration, retention at extravascular sites, and
activation of T cells and eosi nophils. These processes are central to the
pat hogenesis 30 of inflammatory and autoi mmune di seases. Therefore, CAMS
are consi d‘daleecbrppmmdsicm tktiarigeetrsiohnarter esdfulngnswahadifeoniderishibitioh16ddl 11

CONF RMA\Tlpggentlon of cg\P ad Ieé?n? 5§ndYcgﬁTncﬂl%gllogcr)geszated 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. CAMSs 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, CAMs are considered potential

AR

*159159*

targets in treating such disorders.
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CAM5 can be classified into three groups: integrins, selectins, and the
i nmunogl %doﬂz perfamly. O these, integrins are key negicghfodgodesy t her
adhesi ve I'nteractions between henopoietic cells and their m croenvironnment.
They are conprised of al pha-beta heterodiners that integrate signals from

the out si dEANSs t fah 55¢ nelaguified wde | threey ngroppee 1pEBERS, (SRleelns, n&nd affepe
classified; j 3 t u ] takhn. R e,

beta-1 int é’ﬁ@?ﬁ@%@ﬂn@r ?uﬁaah??b??é&fé’suﬁrﬁtg a%%&%%\iﬁaéﬁ?ﬁgylnltﬁ%fggépg one of -
the 10 di f fnterectional petavesmbbememictitheeldd pind- thelre taicoenwireymént, Tleyoakenown as

VLA4 | at t] i i 4 j 0 r f .the heta-
Untegtin Tsampgsell 4BhsPria delexBersyab fhichtts SR (i e S Fhdher ace s
with two Snﬁfdef6fccélisﬁam$rcm%r§aamumfs 64 be 2REAREP BN ML Vask S (NEAMal) and

the CS 1 region of the protein fibronectin. Adhesion nediated by VLA4 is
central tosutwpitprtheye sentein. thoarexamatst heta- hlinteggnsacowpriss thee briecly selnit

Ligation of VLA4 i .ol l.owed b r.ass..rearrangenent of the cytoskel eton,
| eadi ng ton?chyéllgﬁt?%&%qu tg@nggﬁhg lgldzﬁaeahr%quq 6‘g§m\/sessel wall, followed by
expression of specific nolecules that digest the endothelial cell wall and

di apedesis. Once in the extralumnal region, the interactions of VLA4 with
ext racel | ulhe alphprideec infegrimyalse knpwaias| Vied @ernlatenectivagemantigendh, is a

expr ost] onmseEy BT, et e TN dod Eolfie Db G bR P,

| i gati on pvowW,dBgeras 20itls t twau kgdciftcy lighmizalhet wastiliar lcellk@ihekion, moksulet i ng i n
enhanced i nmunoreactivity, Thus, agpropri ate VLA4 antagonists would, in
theory, anEYEOMadb apéhdhe GillnEegias BoHsePIoHB fionectino Aginesiae tneshated Bivbi t i on
of T cell rUl LR [ i Hgg&' hahi i tri:on. of

co-sti mul a?%?‘;‘/‘q%%:t [ vg%ola%%tpg%e?snéfm?rnaggegg {hgﬁ }'ér?li%tn ﬁ({?gedr@g%g%tygﬁ?ﬁiqgi tors
of VLA4 i nVemads tadlsveddbyegrossanardagomshir afttrel c ptoskeluon, bexedd wi fdttehingradpeut i c

pihge SRR T N R ML e N POt
93:776) ; agfpbltithd enddBdl]a) L1 Mall ahd §Fhpelesit "URSE in t%%%&tr%hﬁéé)ré%i%ﬁpﬁei ment al

al l ergic encephal onyelitis (Yednock et al, Nature (Lond) 1992; 35663 and
Baron et 3idtexhgtiohs ofEWp.A:Meith extgoaua7itggacctioghayaz cruypperle enthictmigiatipn

(Chisolmet, al, Eur J. .|munol. 1993;23:682). t .. di abetes (Yanqg.et al,
broc. Nat of feekatvtis 15 el R 8b intlargad Ty 28 £ PRF s AR I Eret g ot

90: 10494) , cyasidnénbh@mdmmytopp weddigtbse asRli(diadg] A etigatlon grovides so-1 nvest .
1993;92:372). The CS 1 noiety region of fibronectin involved in the

i nt er a?t i o¥timwlatery/pignalainths Ipekosyics.iretpldng imenhapgeddpimynoreactivity. Thus,

Leucyl - Asp = Valyl A ( - hya:.e . ol 99.1.

266: 15075) ?ﬂpg%é/”é’r%%*‘é %Pé’égﬁléé%%‘%’i H’gh}teﬁiay ’L%V@E%e[ﬂg;ﬁ%‘#% g"f?%?rﬁ%si zed
and al so stheaughtaotwofibldiction-hrenhibition wb Ticetlee@aitmont afthd/kifedoft mflatmeatiogands
(Ferguson et ,ah, .Proc. Natl. Acad. Sci., USA 1991;88:8072; Wahl et al, J.
ain. | nvedtd nhidgipnaf casgmulgoyy; agtiggtiogof immuge Gells. chem  1993; 268 27 : 20352;
and PCT 10 application PCT/L1S91/04862). Despite these advances, a need for
smal|l and specific inhibitors of VLA4-dependent cell adhesion nol ecul es
remai ridd. | methlid yespsatc inhibikaridf o¥EAarintevagtiens baveubten vemhnoragdd &f shaacy.

Such conpounds . | d provide useful ents for . treatnent, prevention, or 15
suppr essi %HSEC%&FWEW%?&M %‘“’r"?aﬁgi“ﬁ’bﬁ?d@‘?‘{?kﬁ ?é@hé?’é’bat‘ﬂs' ‘WEA’E ®H'fidi ng.
I't is genegigdakss, KiRWiiighahets Ofllcofly| wlRMe RARBraRSAZYL i BN ATIHPInREE the
nost commonly used protective gr oups i n_carbohydrate chem stry. Although

bot h t hesel i3k 6k arthritis dMpbbEti At d- £lipl bvedte 19AGE4:685 i experimsnti t i ons,

the | ocati : i b I Rk &Rtk T, sop for
this dirfeisras chepyebaeRhe PLIaRah ey Refltt \Eafh 182086 2 R B PRI e

ol ecdle. 4B ICcExpt Qvied.t 1 998; 0T 5B |c}bleCtClhypersmﬂﬂivith(@iiﬁdl@xn%t tanaBualJl ow
reversibility, the reaction proceeds until equilibriumis reached. The

di stri but i ol p} Pkt 68231 tpg Ui dinbrtesuty ang ¢letlePracndatlphcpfedei- (EBA) i ve

t hernodynamic stabilities. In other words, these reactions are

t hernodynami cally 25 control |l ed. Benzylidene groups prefer to be part of
6- menbered ring acetals, while the ketals resulting from acetonation
generally are 5-nenbered rings. The di&ference is attributed to the effect
of the methyl and phenyl substituents On the stability of the particular
ring systems. These bl ocking nethods are described in U S Pat. Nos. 2,715,
| 21, 4,056, 322, 4,735,934, 4,996, 195, and 5,010,05 8, the disclosures of
which 30 are incorporated herein by reference. O her bl ocking nethods are
al so described in J. Carbohydr. Chem, 1985;4:227 and |984; 3: 331; Met hods
in Carbohydr. Chem 1962;1:191 and 1962;1: |107; Can J. Chem 1984; 62: 2728,
1969; 47: 1195, 1455, and 3 WD 00/ 42053 pcTnBOO o002~ ~ ' 1970; 48: 1754, al
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The conpounds of the present invention were screened for inhibitory
act.i vi tYWd'otMa@éi nmedi ated cell adhesion assay and the cl asgdtgedoosnzi ne
hypersensitivity assay i n m ce. Several conpounds exhibited significant

i bi ¢ Or 4oBe bbbl Nl Rty SO 2k Bodb i SucimoRgs el d be,

adhesi on- ned3-9bagp).al | ergi c, autoi nmune and inflammatory di sorders, such as
bronchi al ast Ama and rheurmtoid arthritis. Some of the prior art descri bes
devel opnment of peptide derivatives as cell adhesion ant agoni sts for

t r eat ment S S e o] | I seases
requires p o|§§§§,’§° g{% %%fg‘rcﬁg %ﬁg{gﬂ f@?@u n’tltanu rat10n ‘L%k? WGI?‘Q ¥ 9t he

devel oprmendentifies B! the Jtﬁpefmidecuiuayl -Abpaityl-\apgdciLD ) a{ahbﬁﬁa\éalal 611b|B301
i nhibitors_of cell adhesion, would be_ very benefici al ere is no exanple

avai | abl e Ghem. h&9%:266:13075)-wlevessln PFIPF@eéoﬁ‘iIB%lﬁH@ die IV pseaenee iwsrent i on,
t d h
contai ni ngy‘?tr}}%i'%e?it aﬁwglkc?gﬁo&r?k‘@krﬁx%d’“t 5 Nindyit GiRted0b G %ff \\;E‘k\?ft#zgﬁ aga%gg erapy

20 for th Ion, prevention, suppression o cel |
adhesi on #Rergpsunhed algiResc. aISstdchaﬁdacSm, US A, h 599 1288186720 riv aBUMVAIRY. Cinl HE

| NVENTI ON_25 An_obj ect_of the prese nvention rovi de a new cl ass
of conpourBNest h’a9[94e%-é5§| tNQW et 2 ﬂtB‘a’J:t&}‘?rPyl%%\o’ M%R% ond tRCT

I nter %;ggl}g Pat. Nos. 4,996, 195, 5,637, 570 5, 367, 062,
5, 360, 94%@0\%@9 §9¥g§%}§4 and 5, 010, 058 were used as core nucl ei and
prepared 30 siml arIy as descri bed mthese patents However, in the present
applicatiqQn it has gen di scov red tgg he gl uctiop (ri‘t urea noiety at
vari ous po¥FPIOHESHRIEEARED S cforh%m é“‘ﬁrﬁ‘i’% 118081 Vitthotfperdent Aa
ant agoni S@bﬁ%ﬁhé@ﬁ&rﬁ’moi&u%@%rﬂﬁxﬁ? Iﬂeal Ks suchV\Qhﬁ)Qt/of’sz%?\& BQ&A]@QQ’M@P@%}

di scovered that the sequence Leucyl-Aspartyl-Valyl-Prolyl (LDVP) or any
ot her ami rfficacy.dSuchi quepoudds wonld: propidptusefs] ageny &g grdatnentf pleventent on ar e

2t ur Shor SRBEOntt oG PRvER N rfR TR0 B Ab ogRear o, basea

wat er sol ubl e compounds, which exhibit significant activity to be used as
cel |l adhesi on ant a?onl sts. Other objects and advantages of the invention
wi |l be sdt if gendralily knawnddwe nsqpropyhideneatand denaylidsng , grekpy dbﬁ’e thfh ek t

appar ent f r%ﬁ]lon u(s.je:d[S §1[0é%é|'v82%0%{s 1'?iaé/aro(ﬁ1)Jdﬁa% Qﬁng eyt r}{El'th%r be L e%h%f the

i nventi on. ages e i nventron nay ’%ed and

obt ai ned kyoupeaine nﬂfodlubal imRe hamb&meanﬂec Qﬁﬁ’ﬁlanabhdensthﬂtl@cdmﬁhltof ithe t he
appended clains. 15 In order. to achieve the abaove-nentioned objects and in
accor danc @TEeenGe bespiier differenh elhgrreasontfor Hie Aiffesencetipdirectisrelsted tled a

Eonpoﬁz\d R 528ilf ) & 1 Sdaeh GirbieBe@T mbREME! Birce rER AWMy @ezirs @l ~ -P R

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 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, 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



and its pharmaceutically acceptable salts, esters, enantioners,

di astere 5 oxides, am des, prodrugs, or netabolite %r b ‘Ris’
Cl to C1 aloﬁﬂq(’%@al kene, aI kyne (stral ght chain or branchegg:T ar {/(,IDO A
substituted a%l or al kyla R 1s SOZC-HS) SQZC~HACH3-p, or S02C~H4d -p, -
phenyl or k7é€eallplﬁewpratqdeb?ré§’eh¥ dgfergice-HhRpriop arRreveglsi thgt B-, N02,

O e e e I ey e

tri pepti deblocspar grotip veithil ther Glpdsitionndefti gpept tcdan(d‘zﬁgoyldeplvaxizgah}m The
respectively, R' is H or , and é’lf% represents id ose, tal ofuranose
xyl of ur andgéaB?Ut’rci Wﬂyé’ﬁ%‘g(’s@%ﬁf‘?} ¢ rg"ﬁé‘vesaﬁdﬂsr?e&ﬁé e a®eur i ng
such canpajads.cited priti@rP0/ 42053 pcTnsoo/ 0002~ In accordance with a second
aspect of the pr es% Invention, there is provided a conpound having the

structure Hie Emnpmumisldf thengmcsmt ngvegtibofwerarsosieded dor inxtifary savtsitylen
derivativ 10 .and its pharmaceutlcally

R—...-...
accept abl :\%sé d’ aé“sdc “e"'rll_rsﬁhgﬁ% lafsé‘??ﬁpé tﬂeo‘il.[%’tcélr TRYHRT BYPSRRASHYLY assy
prodrugs, @ice Wg&@?g | donfundd Eﬂﬁbﬂﬂeﬁlgﬁf@mttlﬁhlgﬁgrgazlt&wty il %ﬁp fosts? I'mk‘ n e

(strai ght chain or branched), aryl, Substituted of alkylaryl, R is
S02C6H5) SeRC-afude- ppmpourslszcwlmme- pasily hmhn}blhmd sub'eﬂtcrt and disphemythe

repre nt ed H4. 15

el eabo onis RS e B, Jseh e i T Bne afTan OB G bor esent
t et rapepi Ctﬁsdrh&blcédcﬁsa@afrbﬂdmédadsmmﬁﬁﬁ yehmatdid RARf{ifl€Some of the prior art
(aspartyl -val yl - proli;fp and di peptide (valyl-prol ygg respectively, R' is H
or CH3, = arfi¢serehen odeyelsipmanhudfa perftden des vattyes oasp sethodhesion | nntagxmiﬂafme with

athird a f [ t t t

navi ng t harappefio] MR REERRT FLOKTR: blegs A Eis bRl S Sl ef RIREHE”

phar maceutprelahed @sidaping e ngaéﬁms) adﬁﬁhx@fr&lorﬂb’fad}tlgs@mm sevelhpmetne bEQAEI S N

oxXi des) am des, pr.odrugs, nmet abol j t es, .wherei is COLDVP, CCDVP COvP
or 30 [&rp-mplegenir: smﬁémrﬁluwabbvph&lfarw ?@bﬁ@'&f‘éfﬂn teaulch be piege
(Leucyl a ggﬁé{% val yI prolyl), tripeptide (aspartyl-valyl-prolyl) and

di peptide (valyl-prolyl), respectively) and wherein R" is CGGH4R"' -p (R"' is
a, NO2, OCH3) CH3, CH2COCH, CHZCC]_DVP CH2CODVP or CH2COVP), and net hods
of manuf agtur i n suchpﬁ ng% B@t WO 00/4 053 PCT/IBO /00021 In

accor dance W i 9 3R 2 Ié ing e?ﬂ%’%‘?é‘g‘g?ﬁm FYRAs Oh L€ by ovi ded

a |ist of ifednpen Ebntasing AQWRalIRk RS boufleEWHR AAUrE PRy, tlre LEKR dsiN&RbyY ON
section. In accordance with a fifth aspect of the present invention, there

are pr8vi dedtheeinhibéions petveptien andisappressimn Bi Vilig; mediatsd sl exsibesien ged |
adhesion | th%T%%q& ag%cfm&p@ th S Sml as defined herein includes human or

manmmal , conpri M Al St ering sai d ani nal

SUMMARY OF THE INVENTION

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

significant activity as VLA4 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



conmpounds as descri bed above. In accordance with a sixth aspect of the
present: wWivenibnn, there are provided nmethods 10 for treatpawisaooeal s
suffering from bronchial asthma, rheumatoid arthritis, multiple sclerosis,

type | dighetes r,asis | lograft, rej i nd i nf | anpat ory
and/ or au?ﬁ?%%%% SBF dseeflg?n%e oﬁ%‘rcsgﬁﬁﬁa@gy%ﬁg?rgﬁfl ngﬁ:hzﬁié’f aangn{’%gﬁ s
COWpound_Saﬁﬁ‘ncﬁﬁ@,rdi?ﬁﬁid@,b@*/tﬁpeﬁtﬁidd’s Jamﬁmaﬂnﬁﬁnwtimr@naemawarﬁﬁm@é of the
present invention, there is provided a nmethod for preventing, i nhibiting,

or suppr eSempepnds|to beagtiveias inhiBiss PAVEe4i nf | anmati on, i mMmune or aut oi mmune
response with conpounds as descri bed above. In accordance with an eighth
aspect of the present invention, there is provided a 20 nethod for treating
or preyentt Rch furthies @bt DE|tRGtiAdertioANiot frevide GitRel oabbBYdrag-mkedshttia,
arthritis, psoriasis, transplantation rejection, nultiple sclerosis,

di abet es a?iablierﬁqr%nﬁvafisar‘yhlsgvvéh@n gignifisanij AtV P RfhHECdaas geld @dhesian above.

I n accord%il{)tgi on%tgh a ninth aspect of the present invention, there are

provi ded grocésses for preparing conmpounds as descri bed above. Sol uble
salts of the above conpounds were obtained by the addition of various
bases, including TRIS [tris(hydroxynethyl am nonet hane)] or al kaline

hydr oxi de®thes sblsstaandsadypntagesafibn Hrventionewdl] be agtdorh én shesdesrrptianddat i n t he
i nvenig onfolRAlsTRATICHTRP BRA SapBhreh EroRf @REBEscHPNENtbOMadltRe NAMRY Bneheexhi bit
significant pote .in ter of .their activity, which was deternm ned by in
vitro VLARE %ﬁ%fltqtg%"bvém‘mhg‘ﬁ’éﬁbﬁﬁtség‘gﬁav%%@l‘ 9f thevi versipgananbe walizgd ng
test. Theamdmwpaiiredsby hadanvesfetht omachaasinsvend Dombinyiibiso peissaly oielre theest ed i n
Vi vo. Sone %fndt 8al%%npounds of the present 35 invention were found to be
pot ent VLAPAR agoni'sts. Therefore, the present invention provides the
pharmaceutical conpositions for the possible treatnent of bronchial 7 WO
00/ 42053 [B36rdeltoQchievEiie aHeve Tentidhd Bbjecithd Al 4c20TMBALS VitRBfe @ﬁ)tee%éﬁmne

di sorders. In addition, the conpounds of the above invention can be

adni ni st ethegreseal inyersionpthesits pravided a SnipeTial hEGN DEBCGRETIrON BernihEL:

| NVENTI ON The conpounds of the present invention may be prepared by

techni ques well known in the artcgnd famliar to the average synthetic
organic chemst. In addition, th Uhds of the present invention may be
prepared by the follow ng novel a inventive reaction sequences, which
al so show preferred R, R, R', R" (o) groups. SCHEME 1 HO 15 HO ~O\\
O ~R #ORMULA 1V Nal04 20 CHO O .1

FORMULA 1

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

25  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,CgHs,
S0,CsH4CHj3-p, or SO>C¢H4Cl-p, phenyl or substituted phenyl, represented as CsHs-
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-

30 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, and methods of manufacturing such
compounds.



R 25 FORM ULA VI| H2NOH H3C OH O (~) p TsCl (~) p TsCl (u) LAH ~, (i~) NaN3

~0 =0~ (uj R FORMULA V OH O NaBH4 . ~' O - O R CHENOH QcribdorddoziR
FORMULA %h“l"é@i LA IX (i) p TsC (ii) NaN3 (ui) LAH H2N8LAHO O ~-R

FORMULA X FORMULA VI PCT/ 1 BOO/ 00021 R NCO CHa NHCONHR O. ~' 'O\ O ~R
FORMULA | (R'aceor@irze WitEG\stdand @spRANGD tBe PréseRVivéntion,Rhere 1) pgvided a

compound having the structure of Formula II comprising gulofuranoside or

lyxofuranoside derivatives,

5 W NHCONH-R
OR
FORMULA I

10

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 alkylaryl, R' is SO,C¢Hs,
SO,CsH4sCHj3-p, or SO,C¢H4Cl-p, pheny! or substituted phenyl, represented as CqHjy-
15 R"-p, R" being Cl, NO,, OCH3;, 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 F
Ho\ﬁ’o
25 HO ”’o)(

Formula NI

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 C¢HyR"'-p (R" is Cl, NO,, OCHj3;, CH;3, CH,COOH,
CH,COLDVP, CH,CODVP or CH,COVP), and methods of manufacturing such
compounds.

35



WD 00/ 42053 PCT/ |1 BOO/ 00021 wherein Ris C- to C-5 al kyl, al kene, al kyne

(straight j r branched), aryl, substituted aryl or al lpdmagydomed R is
S02C~Hb, \g@%&i&ﬁp S02C6H4AC - p, phenyl or substituted phenyl of the

formula 5 R"' wherein R"'_.is O, OCH3) .CH3, . COCH, CCEJOS:HS :
CHz COLDVP) E’dﬁf@ﬁé\ﬁ“ WY aéﬂz@baﬁpeahg ?leyf?sséklagaﬁtog;%m lﬁypo{ﬁbéé, a list of
t al of ur anoggnphihdX ¥ HIWPHASE i the'deBH oA BR AP tMUESGdPNS. | n Schene 1,
1,2-0i sopropgll I dene- 6- deoxy- 3- O al kyl", al kene, al kyne (straight chain or

branched), aryl, substituted aryl or al kylaryl glucofuranose or
al | of uranose were prepared as described in U S. Pat. No. 5,010,058. This
conpound, bnaccerstaneseyithwififth aspeet af shepresent invpniipn.dhemsrare pravidedymetiodre at

0-10 Cs5 gayﬁp&%tﬁgfiﬁ]ﬁﬂ)@@f@%ﬁ%ﬁ%@é@(@ﬂl\é&@siGﬁnQﬁ ahRhATUNR &fnPhnimaPRsi ti on

whi ch) on treatnent w th sodi um azi N3),, undergoes SNZ di spl acenent to
afford 5, 69¢fingddiefein drsluges RN ATmamEay i CBREY e AFHNISkRBS <0 daid; aramal es .
Thi's azi degofdpoundsds dseAibyd 4Bbvel t hi um al um ni um hydride (LAH), afforded the
desired am ne of Formula VI, which was subsequently reacted 20 with desired
i socyanates to obtain the conpounds of Fornmula I (R'=CH3). Simlarly,

1, 2- O i sophogeygbiddeceewh @-salth wbpecadfiebe presaitiyvemtips] thetegint prdvided methods

branchgd), ;ar.Vl. .. I . 0 yil | ueof se or

o D o oot L AR ShAEHGY HouCbroRbii B Ay bt sHAABETRuRbIG, o)
fol I owed bscleresisidypohdiabetas.tisosas, ahpgreft abipetion end REBHaYflammatoryain/ethe
CorresponQéLﬂginﬂanéqﬂlis%FdHrﬁ”@cﬁﬁ?l%nga,a@ﬁﬁﬁipt@f‘ih' aBosfd AfimYRL LyRFods FRr mul a

| X. This internmedi ate was tosyl ated, then subjected to reaction wth NaN3,
and fol | owdksched hpyetion with LAH to obtain the desired am ne.
Al ternatively, this conpound was al so prepared by reacting

1, 2- O sopr | i dene- 4-.car boxal dehyde- a, | ucof uranose or al | of ur.anose of
For mal 55 1 11 S59RPRe AT 6951 e aStect losb Presgry BUBR ay PeausHON e fh L ar
Thi s am nemethodouiord pfevEnting)l anbibitag, t trensuppestiad wietlh sihetiabassociamdyanat es
to obtain ire - I I -

PCT/ | BOO/ O@E@Tﬁgﬁfr%ﬁl ‘3}’?@"@ Hi g"‘g‘f’rﬁ“ﬁg r%%la—sc?r"rvr‘&‘?%" ‘\’A‘/ﬁ‘?s Pséégcggé\fm%‘?‘%gsui tabl e
sul fonyl i socyanates to obtain the corresponding sul fonyl ureido conpounds of
Formil a | {ebfidcRwilts QAR Rsp0 2EGHY Gesent. BveRRRORRAEHS-Roviakhan R i's
-(:6H4-C|—|z-CO%l—i3f the 5 correspondi ng free c%zgofxgll i c aci d was  obtained by
hydr ol 45 sMGOH 195 iwatRs 9bdremniye doRrdse crlgery Iram | thewsrb fomsistiagtqfcat i on
wi th di | ut gythrag,i fthiri®is pphodiasiConmaphdation réjectias, andltiplevichegodid) alidtetds ainidng

structure, 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 [tris¢thydroxymethylaminomethane)] 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



COOH R~~ NHCON ~ ~ CH- 10 0 . ~""O-O R were also coupled with tetrapeptide
[ Leucyl - OBzl )-valyl-prolyl (OBzl)] or 15 tripeptidgcrasaeo/ooo2:
[aspartyl - ?@QE%/ofgval yl -prolyl-(0Bzl)] or dipeptide [Valyl- prg (1 Ong )] in
t he presence of 1-(3-dinethylam nopropyl)-3-ethyl carbodi m de hydr ochl ori de
(EDC) or 1aShthacynd inflaxarhatenybandi avikal mnfud@iscadets. alnsadditadnl, ehebasepduatis ofved by
reduction t Pal | adi um Car bon (Pd/ C)
to ascerta:ﬁi}le {E}?ggi}[‘%ﬂggl} g%‘:‘?e'g%%%m% ﬂ%ggyggﬁ%gﬁﬁﬁhy This LDVP sequence was’
selected from 20 fibronectin. SCHEME 2 R®" OHR' R. NHC NHR (Qp TsCl 2s
~ oR (i~) NaN R r~N~ O~R (iii) LAH FORMULA X1 FORMULA XI'| FORMULA |1
OTs NH2 NHCONHR 30 (i) NaNs RNCOOCR(u LAH O ~O0 OR O ~O OR FORMULA

Xl 11 FORMULA X'V FORMBRETAILERDESGRIPTION OF THRINVENTION PCT/ | BOO/ 00021
wherein R R and R' is sane as defined in Scherre 1. Simlarly, the
conpounds synthesized in Scheme 2 are obtained by usi ng a D mannose i nst ead
of dextros e I al kyne
(strai gnt - QhgcagBuis St BRLARK)IER A GEREHirka By Aechblqued Wil irovih

mannof ur andsitltre ano¢n¢fﬁmhaeto<nheaquxé@cﬁyrﬁwlc| PrEamic wesnstpétl aletSIOH5 860, 794,
was treat eéoegfhéﬁhds%fyéhecg}k&m Avenfioh neavesk Byep ma w@}s‘é mrbvm%moba'\ﬁmand

then reducti wth LAH " afforded the Correspondi

gul of ul@no#1VEaY Ve FasHPR \FEAHIMCES HRIF 2J80) sh %Pff’rﬁmi’i\%g& r%atRedRM #pd Lui X abl e
al kyl or apyuper substituted aryl 10 |socyanat es to afford the conpounds of
Formula I, erein R, R, and R' haygrNig imeani ngs defined earlier. Wen
R is -C~Hd CHz- COOCH3, the corresponding Tree carboxylic acid was obtained
by hydrolysis with agueous NaOH. Simlarly,

2, 3- O i sqpr opyl i dene- 5- deoxy- 1uf- (al kyl , al kene, al kykfe I\fHSt rai ght chain or
15 branche aryl, substituted|a?

al kyl agyl ) - -a, D1 %’b?sﬁ'r anostyde f For @nag, XI 1 |
as descriHoéd | . oPt_'Iﬁ),S 36 0_2)0vvas+|=-eapted W t ol | owed by
reduction with afford the desi redﬁxm e Lo For muPa X V%ch was
subsequent |y txgat gn%ﬁ'th sui tabl e Rsocyanates to obtain the deshred ureido
conpounds of Formula IV (R'-H). 20 Simlarly, this am ne.Was, I [epcted with
sui tabl e sul f quylisogyanates to olfPRY¥4t he correspondi ng sul JFonyl urei do
conpounds where|£ R s SQZC~HS, SQZC~H4Cl-p, or SOzC~HCH3-p). Wen R is

(1) p TsCl

(pKepayed simlarly

- C~H4- CHZ- COOCH-~]  the corresponding free carboxylic acid wg8Nebt ai ned by
hydrol y§i s with aguéous NaOH. 25 11 WD 00/ 4Z053

CH
CHO OH * NHCONH-R'
0 o 0
g NaBH, "o "o
—_— . o
~
R \R
25 FORMULA VIl FORMULA IX FORMULA 1
() pTsCI (R" =Chy)
HaNOH () NaN,
(u) LAH
CH=NOH NHCONH-R'
o
R'NCO %)
30 4
SR
FORMULA VIi] FORMULA X FORMULA 1
(R"=H)



SCHEME 3 0 COLDVP 0 CHZNH2 LAHO ' "'~ ~0 0 " "'~ ~" 0 COOH 0 CHzCH O

CHzOTs OwiSbduzgs® ~—~ --~0'"'~-0 PO "~ /~~00/ 0 (nO -pctasdioon?® ~ ~O
FormJIaXVFormJIa XVf Formul a XVIt (1) LD(CBZI)VP—(CBZI) NaN3(2) H2 / Pd
ICO .,.r For | a, XXl For nul XIX H+ 0 DVP ~ ~"~~-0 HO'

Formula | ¥ e’f—?m R (‘il(bvfﬁ’ TREGH Glg YAg f§ragght ngﬁ" op bl@whed) B5¥nul a

XVET T NH NibsBruckdt ar@pomkylag’l Qm!l"@' ISQ;UZE?HE?%@(SECHL -p{ &)2 | Z eglﬂkﬁg}‘?ﬁem 1

NH-NH -R 0 O ,. Formul a wher ei n sane as

25 30 In Scmms'etuﬁdmeﬁymfahﬁmlzsopr opyl i dene-a, L- xyfo 2- hexul of ur anose of
Formula XVI was treated with p-tol uenesul fonic acid chloride foll owed by
reaction with sodi um azide and LAH to obtain the corresponding |I-am no
derivagive of Formula XIX. This coqpoynd was treated with the suitable

| socyanate to give conpounds of For foll owed by sel ective hydrolysis
of 4,6 positions to obtain the desired ounds of Fornula II11. 12

wherein R" is Cl, NO,, OCH;, CH;, CH,COOH, CH,COOCH;, CH,COLDVP,
CH,CODVP, or CH,COVP and ( ) represents idofuranose, talofuranose,

10 xylofuranose or ribofuranose configurations.

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 i1dofuranose 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 o,D-allofuranose
of Formula IV was oxidized with sodium periodate (NalO,), followed by reduction
25  with sodium borohydrate (NaBH,) to obtain the corresponding o,D-xylofuranose or
o,D-ribofuranose derivatives of Formula IX. This intermediate was tosylated, then
subjected to reaction with NaN3j, 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).



SUBSTTTUTE SHEET (RULE 26) WO 00142053 PCTI | BOO/ 00021 2, 3;

4,6-D -0 i dene-a, L-xyl o- 2- hexul of uranosoni ¢ acid ol XX was
react ed WW@?&ZI )VP(OBzl) followed by hydrogenation an eigtl?'(li ve

hydrol ysis with perchloric acid to obtain the conpounds of For mula |11

(R =COLDVP). 5 The conpound of Formula XX having the follow ng structure NH

NH ~ ~ CH2 i o= 50+ I ' ptide
[ Leucyl - aspat &&sl%mlge Or F:ngr“(n)lﬁy wé(}f%é?e%o?itﬁ(rglugﬁemg.sgﬁow&gc}aﬁ&t@?p@ )
[ aspartyl (mmir) {Malcyﬂreqpmdlmg (suBphylhreddo dompeiridd eof] Fednwlla dr ()i/l)dréxﬁ1 jy ~n

the presence of EDC aqr DCC and se folla |on W th

12 i1 e SO SREHICRS) ¢ SO GAbERRa Wive Riar Cersaix CODCH, fhrese
conpounés t et c.
ver o propar SaepBhafe TR At 354 L g By B ag TR 2ot

bi ol ogi cal hgdakidet(Na®3), lloedbg ncididicatopeithdsluedaoidiiopd 8o t he i nventi on
and capabl e of being produced by Schenmes 1 through 3 include:

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

oxoet hyl ) pieRfohad mmavﬂgm@f&lm«@ngs&mryanose (conpound 1) 25

1,2- G isopropylidene-3-0 decyl 6- di deoxy-5-N-{ [4-(2-hydroxy-2

oxoet hyl) phenyl ] am nocar bonyl am no} -
120:lI opropyl i dene- 3- O hept 2
[4-(2- ?g/dr oxy- 2oxoet hyl ) phe m no bonyl am no}-}i, L-idofuranose
(conmpound 3) 1, 2-0isopropyl ingener3- O butyl -5, 6-di deoxy-5- N-{

[ 4- (2- hydr oxy- 2 30 oxoet hyl)p | ]am nocar bonyl am no }- (3, L-i dof uranose
(conpound 4) 1,2-0isopropylq neos%dodecyl -5, 6-di deoxy-5-N-{ [4

chl or ophenyl ] am nocar bonyl am no } ~3,\L-i dofuranose (conpound 5) 13 WO
00/ 42053 1, 2- O i sopropyl i dene- 3- O decyl - 5, 6- di deoxy-5- N-{

[ 4chl or ophwapa hRBi mpmabwnyl tampup}ldt-[Lam‘yuhmﬁg&o(amnmjdqﬂo@)(omn or

1,2-0O i sopropyl.idene-3-0O N-{
[ 4chl o%%phé?ﬂﬁmlﬁ(’rn[%aemld&%ql)amlHol}fOLMQBmi/ ahS%pfe%%whamwl(Ole)] in

the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodimide hydrochloride (EDC)

- i dof sv@nose (conpound 2)
poxgHS- N- {

or 1,3-dicyclohexylcarbodimide (DCC) and a suitable base followed by reduction
with hydrogen gas (H>) 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* "
OH R NH,
0 A NHC : NH-R'
() pTsCl
— RNCO
25 R (i) NaNa3 OR 9
OR
(iii) LAH
FORMULA XI FORMULA XII
FORMULA |I
OTs NH, NHCONHR'
30 O () NaNa . RNCO 0
—_— ——
FORMULA XIN FORMULA XIV FORMULA 1l
(R" =H)

10



5 1,2-Oisopropylidene-3-0 butyl -5, 6-di deoxy-5-N-{ [4

chl orophwwbd,mﬁocar bonyl am no}, L-i dof uranose (conpound 8pcT/1B00/00021
1,2-0O i sopropylidene- 3- Ododecyl 5, 6- di deoxy-5- N-{

[ 4met hoxy% n I bonyl amn ofuranose (conpound 9)
Lm0 st Ral BRI  8fheq SO T4 16
nmet hoxyphenyl ] am nocar bonyl am no}, L-i dof uranose (conpound 10)

1, 2- O i sopropyl i dene- 3- O heptyl -5, 6- d~deoxy- 5- N-{
[ 4met hoxy Skrerigly, aﬁmn@uapmmdylsamhnm;ed_m dehemand see (btripasuibyt using o,D-

1,2-0 lid 3:

et hosey BHERUTS SREHLOLPBORYR ARG 7 r O e O b Sy Realio alkese,
1,2-O §sopr k?ﬁb! | i(ckengn3- &a‘i’lﬁ)d%?Wb'ré)cﬁed;' d%ﬂ’f}’ @U&ll{utc[ddf aryl or alkylaryl
t ol yl ] am nocCar bonyl am no}, L-i dof uranose (conpound

1, 2- O i sopraopgfuiraimside3oOFdaoyla-X &di:saeb&qursthﬂrps Pat No. 5,360,794, was

(40! & o BB R AR SO0t Rl ThOTed R Tl FBARPIT R Gfgna them reduction

tolyl]am mmhﬂnyffameamﬂle borrapéntn@gnQ&Eo;(;asrmu@gumranomde derivative of
1,2-0i so%r opyl i dene- 3- O butyl -5, 6-di deox% [4
tol yl | am hesarBoXYl: a\ﬁhlﬁb}was |tmﬂt°-dranbs%ute lsnﬁi!smln@r 1@yl or substituted aryl

1,2- Obso%r g?ynake%q?%f%&] pyclunﬁs gf ﬁg )fl' Q’vfm'r%m[l{ l§’2 an (H%e%he

PcTnsoo/ 000 oxoe am nocar arh no al o ur anose

( conmpound ndeéhingb dkﬁachemlep rwnyri IRdeQeC(ﬁh@Hg‘—CﬂGGH§ e deeeypdnditg| free

[ 4- (2- hydr oxy- 2 oxoet hyl phen%l am nocar bonyl am n&}a L-tal of uranose

( conpound campx wlicxacts! wad phiainpd oy ddrosyses. wish pgueogs @Hieoxy-5- N-{

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no }-, L-tal of uranose
(conpound 19) 1, 2-0isopropylidene-3-0 butyl-5, 6-di deoxy- 5-N-{

[4-(2- hydISmn}arEy 203~ Gbexsepﬂopyl)clhlne{ﬁydle]oam IrOdalklyh rajkenanalkyne} Gsirhighatlairuoanose
(conpound, 20) WO 00/ 4

1, 2- ol soBFaé‘ﬁW)d@Hé sgb@tatge @5)9|°1 gll@ll%{yaeiogg?y%a,@ {yxofuranosude of Formula

45 0r PSR AR IO S, 005 PILRPETRARESEF] v noc

ar bonyl amiNadi; foll@ydd b)&kﬂiuum@mwb I(ftHrtp(affncti ﬂlz)ddslred amine of Formula XIV,

1, 2- O i sopr.opyl i dene- 3- O hept [4 . . .

hi or ophoRAMOIBS BT RS i tElE S1ogH g b soffsiiedyido
1,2-0isopp@ M&dﬁ%‘?%%ﬁ@alﬂlfw* LHp, 6- di deoxy-5- N-{

[ 4chl or ophenyl ] am nocar bonyl am no}(3 L-t al of uranose (conpound 24)

1, 2- RO sopropyl i dene- 3- O- dodecyl -5, 6- di deoxy-5- N-{ [4 PCT/IBOO/ 00021 10

met hoxypheny!l.] am nocar baonyl| am n furanose 5
1,2-01s 0 %ﬁ%{ﬁf &Bﬁealgmﬁ ﬁ:acge}%w&h ua)t)%L]% L}{E {1y soc L ob%n? the

[ 4net hoxyamwluﬁﬂg rserfaﬁ mydoaaarﬂp&ﬁﬁs Lwﬁeaélﬁfw Q1806 EH G SPLYPLCRE) or
1,2-0Oiso yI i dene- 3 heptyl -5, 6-di deoxy-5-N-{

[ 4met hoxy SRk mao&éhqadi’qyﬁ aﬁ%qfhoCI}iz-Cé)QC altes eorsasparding bep sabaxdi) 15
1,2-0iso N-{ [ 4-nmet hoxyphenyl ]

am nocar bgﬁg%ﬁ]oﬁg‘"’f%d% }{w +lg%ls a’étﬁogg&%ggyn%ogand 28)

1, 2- @$ sopropyl i dene- 3- O dodecyl - 5, 6- di deoxy- 5- N-{

[4t ol yl ] am nocar bonyl am no) ~i , L-t al of uranose (conpound 29)

1, 2- 0O i sopropylidene-3-0O decyl -5, 6-di deoxy-5-N-{ [4 20

t ol yl ] am nocar bonyl am no} (3, L-t al of uranose (conpound 30)

1, 2-O i sopropylidene-3-0 heptyl -5, 6-di deoxy-5-N-{

[ 4t ol yl ] am nocar bonyl am no} {3, L-t al of uranose (conpound 31)

1, 2-0Oisopropylidene-3-0 butyl -5, 6-di deoxy-5-N-{

[ 4t ol yl ] am nocar bonyl am no} ~3, L-t al of uranose (conpound 32) 25 butyl

2, 3- O i sopropyl i dene-5, 6-di deoxy-5-N-{ [4-(2-hydroxy-2-oxoethyl)phenyl]
am no carbonyl am no}-/ 3, L-gul of uranosi de (conpound 33)

11



hexyl 2,3-0Oisopropylidene-5, 6-di deoxy-5-N-{

[4-(2 hydro - 2- oxoet hyl ) phenyl ] am nocarbonyl am no}-~3,L osi de
(corrpouncwgﬁl‘”??éf)t yl 2,3-Oisopropylidene-5, 6-di deoxy- 5- I\l-far}iﬁ(]% Edroxy 2
30 oxoet hyl ) phenyl ] am nocar bonyl ami no }-~i, L-gul of uranosi de (conpound 35)
15 WO 00142053 PCT/1B00100021 decyl geypMmE 3

2,3-0isopropylidene-5, 6-di deoxy-5- N

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no}-~3, L- gul of ur anosi de
(conpound 36) dodecyl 2,3-0isopropylidene-5, 6-di deoxy-5-N-{

(4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no }- (i, L-gul of uranosi de
(compound 37) butyl 2,3-0isopropylidene-5, 6-di deoxy-5-N-{

[ 4chl or ophenyl ] am nocar bonyl am no}- (3, L- gul of uranosi de (conpound 38) hexyl
2,3-0Oisopropylidene-5, 6-di deoxy-5-N-{ [4chl orophenyl ] am nocar bonyl am no
}-~3, L-gul of uranosi de (conmpound 39) heptyl

2,3-01isopr opyl i den@G 6- di deoxy- 5- N'{o [cH,dH0 CH,OTs

chl or ophenyl ar onyI am no}0~3 1of ur apfsei de (&Q%zgfi 40) decyl
2,3-0O i soprppy @5, 6= TRC rophenyl J/am n nyl am no
}-~3,L-gu A osrng Compoun do dec%o w}LO ”gg%
2,3-0Ciso ropyl [ 9(—;,},@‘"8 7di deoxy- 5 N-{-(4-chl orophenyl ]

am nocar bonyl am nej-=iL-dgul of ur anosi d‘ef’“‘cl'd%?nr ound 42) 15 byt ]yfemuiaxvh
2,3-0Cisopropyli d@r&éi@% Fdic8doxy- 5- N-T T4 net hoxyphenyl | anijnggar bonyl ami no
}-~3, L- gul of ur arld@i'#& % onpound” 43) hexy! 3

2, 3- O i sopropyl ivdene- 5, 6- di deoxy- 5- N-{
[4rret hoxyphenyl ] gncagwar bonyl am no} s (@4.4,gul of ur anosi de (conp@”md 44)
heptyl 2,3-00 is6pNopyl i dene-546- -5-N-{ Y4 20

met hoxyp y\lfgj_?g@/a bonyl n\o/}ij ul oturanoside (?@)_jﬂﬁb 45) decyl
2, 3- ols%mmdem fﬁ-djdgi\9 5- NP 7@0 o)f
de

[4rret hoxyphenyl J,am nocardsdNy| am no} - ng;,J,uTagw of ur anos cnpound 46)
dodecyl 2, 3-O i Jop+opyT i1 dene- 5, 6- di deexy—5-N { Formula XVill
[ 4met hoxyphenyl Jgam nocar bonyl am no{}- (3, L- gul of uranosi de (conmpound 47) 25
butyl 2, 3- O i sopropyl i dene-5, 6-di depxy-5-N-{[ 4-tol yl ] am nocar bonyl am no} ~i,
L gul of uranosi deo(conmaund 48) hexyl 2,3-0isopropylidene-5,6-dideoxy-5 N-{
[4-tolyl]apng nylamno }- (3, Lgul of uranosi de (conpound 49) hept

2,3-0 i sopropyl L déné\5, 6- di deoxy- 5- N- f,;( Awt-8l yl ] ami nocar bony! apit '{"' L
30 gul of ur art¥5Lde_(@akpound 50) 16 V\D\@O/ 4205%*PCT/,} B00O/ 1 detyl
0

2,3-0Oisopropyf & r6 di —_—

[4-tolyl]am no uggeml' am é%romosi de (conpo 51) cd@q/cyl
2,3-0Oisopropylidene-5, 6-di deoxv 3-N-{ Y 4-tolyl]am nocarhonylanno
}- (3, Lgul of uranosi de ( conpounffoihxs (A" = CHNHCONHR")
1,2-0O i sopropylidene-3- 0O dodecyt=5-deoxy-5-N-{ [4-(2-hydroxy-2

oxoet hyl ) phenyl ] am nocar bonyl am no} - a, D- xyl of uranose (conpound 53)
1, 2-O i sopropylidene-3-0O decyl - 5- deoxy- 5- N-{

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no} - a, D- Xyl of ur anose
(corrpound O |i,de hexyl - 5- deoxy-5-N-{ [ 4-(2-hydroxy-2
10 oxoet hy f}grﬁénﬁlli aArrr‘l?en%(r:%? ed(i] g&cﬁ% -a, D xyl of uranose (conpound 55)

1, 2- O25sopr opyl i dene- 3- Obutyl 5 deoxy- 5- N-{

[4 (2- hydr oxy- 2oxoet hyl )phenyl ] am nocar bon m no} - a nyl of ur anose
(conpound M6 Cl]FnZi g 3OO tseprop3lidenged K'yw-“!:z |pfuraRpge of Formula

(compound 53] 18 RELEL HRU TR ARHIRER, SR ecy"}f%‘%aﬁdi’y"'y P 3

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.
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chl or ophenyl ] am nocar bonyl am no} a, D- xyl of uranose (conpound 58)

1,2- O i s 0fydossiene- 3- O decyl - 5- deoxy- 5- N-{ PCT/IB00/00021
[ 4chl or ophenyl ] am nocar bonyl am no} a, D- xyl of uranose (conpound 59)

Shi or ophery TP RO RTBRY M- T Y ha DB aioRle spicof Bempli g was

1, 2- O i sopeRpd WHE T DOH)VEWBZD-regewyd 5* N?lcirogenatlon and selective }%ydrolysm
[ 4chl or ophenyl ] am nocar bonyl am no}a D xyl of uranose (conpound

1, 2- O i sopvitdppdrchlenrie a@d ® nbtainthe Sonipovnds Bf Rofmula III (R’=COLDVP).

[4ch| or ophenyl ] am nocar bonyl am no} a, D- xyl of uranose (conpound 62) 25
1, 2- O i sopropylidene-3- O dodecyl - 5-deoxy-5-N-{ [4

et hoxgphemlcbamon@&afp&ﬂwlaammlngam@mwmglrs@urm&& (conpound 63)

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

[4rret hoxyphenyl ] am nocar bonyl am no} a, D- xyl of yrapose (conpound 64)

1, 2- O i sopropylidene- 3- O hexyl - 5- deoxy- 5- 0
5~ @biPOhd 65) 17 wo

met hoxyphenyl ] am nocar bonyl am noéa
00l 42053 PCT/ 1 BOO/ 00021 1,2-0O | ropyl ene- =0 but yl - 5- deoxy- 5- N-{
[ 4met hoxyphenyl ) ami nocar b 1 ‘oD x$ of ur anose (compound 66)

1,2-0Oisopropylidene- 3- ({3 §Q)s§5

[ 4net iinyphenyI ] am nocarbonyl"anm no} yl of uranose (conpound 67) 5

1, 2- O-'r'sopropyl i dene-3- O dodecyl - 5- deoxy- 5- N-{

[ 4-tol yl]am nocar bonyl am no} a, Dxyl of ur anose (corrpound 68)

1, 2- Olsopropylldene O decyl - 5- deoxy- 5- N-{rE4toI amnocarbog%lamno
a, Dxy| of uréodleo (%ﬁlﬁéuWHh6§93/raﬂepéldOﬁl§B@f@|§W @yhé Y @BHoRy - 5- N-{

[1,42E2>| ?/!s]opr %,3%? d{%?ﬁé}‘ﬂgﬁ@%%l?ﬁé}agxy_%{]Wﬁﬁ)eéﬁmggfw—p%}?ﬂ(Ole)] m

[4-tolyl] an pressmcbohEDanomdEe, aDﬂ;aIsoftaMahmefo(lmm)bjumdiui’ﬁon with Hy in the

1, 2-O i sopropylidene-3- O net hyl - 5- deoxy-5- N-{

[ 4- t oll§1 ] emisancsa0fRsiG lanicad)ia Bk Y LAY, prepsgss 0¢ thesp oompowls. 15

1, 2-O i sopropylidene-3- 0O dodecyl - 5- deoxy-5-N {

[am nocar bonyl am no] phenyl acetyl -L- Leucyl -a, L- Aspartyl -L-Val yl -L-Proline}a,

D xyl of ur i y-5- N
[ am nocar %@%ﬁ/ am Q@ﬁ%ﬁﬁée#dﬁun@lﬁ%%@?%ﬁy frﬂ%n EQQQ%E%F# %9@8

xyl of ur anmcsesol(xbxqusﬂmmdn@)md;rﬂa@eompccbpmlfndbmbgﬂc—a@evzbjdaanmk 5- deoxy- 5 N{

[ am nocar bonyl am no] phenyl acetyl -L-Val yl -L-Proline}-a, D xyl of uranose
(conpound 75) 1, 2-0isopropylidene-3-0 dodecyl - 5-deoxy-5-N-{

[ 4- (22bYdrpe¥réd %érapzsmﬁfsmékm ¥ the Thiesish bmyaagml@q}f b’éu{gr plobQfddrgnose
(conpound 76) 1,2 |sopro&d”ene 3- O-decyl - 5- deoxy- 5-
4

[ 4-(2- hydrS@hVnQSoktile@llghlémh am nocar bonyl ani no}-a, D-ri bof ur anose
(conpound 77) 1,2-0Oisopropylidene-3-0 heptyl -5-deoxy-5-N{
[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no }-a, D-ri bof uranose

( conpound 178D-i86prdpyident-3osdofyd yil-3¢618id8ox3- BIN-Y[4-3- mﬁmwy-ﬁ- N- {
[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bon%ll am no }-a, D-ribof uranose
(corrpound oxggthylgphenyidimmranbdw! poma JHBb/dolupanose (compound 1)

[142( 2O ﬁoi@yllﬁg@c}g&f H%FS’ 8”@%{7]%!1 Srs‘r? (r% 0%8\?1%3&?}1_ i%%B?drg"bzr i bof ur anose
( COWpOUﬂd oﬁQéthfl);ﬂfe%P]&Hﬂb@ﬁﬁbxbﬂ@ﬂﬁﬂﬁ%&ﬁ%bs&@g ?5%1(52)[\" {

[ 4chl or ophenyl ] am nocar bonyl am no} a i bof uranose (conmpound 81) 5
1, 2- O i sopioPyisoptepyiden@3dedpptyts dedingoxd- NN { [4-(2-hydroxy-2-

oo e LRSSt B gl R B o2 SnfSampgne °2

[ 4chl or ophenil hO8 DY ILARYI B BidBbxy- DA Y4 ound 83)
1,2- O i sopr opﬁ%@gﬁ% O but W—S deoxy _)}5 N—?[ WFQW@

chl or 6@henybe}thyh)pimnﬁlﬂd)mmybzabmw:}rm,n@}aﬁ bmdqfumno&e(c@mpnqualm)d 84)
1, 2-C lid 3- O-net hyl - 5-.deoxy- 5-
[ 4chl olrig ré’ﬁ %Péﬂ?gﬁr’]ﬁg@ﬁpﬁég@d&ﬁ?wg}sée%ég ()ﬁ#‘é[r‘}me (corrpound 85)

1,2-0i sop
[4rret hoxyp n%ﬂh]e nc}g‘g ag%(ﬁh%giﬂqg )orrpound 86) 15
1,2-0Oisopropylidene- 3- Odecyl 5- deoxyﬁ35 N-{ [4




met hoxyphenyl ] am nocar bonyl am no} a, D-ri bof uranose (conpound 87)

1,2-0Oisap ﬁq,m‘#d]sgene 3- O heptyl - 5-deoxy-5- N-{ PCT/IB00/00021.
[ 4met hoxyphenyl | am nocar bonyl am no}a D-ri bofuranose (conpound 88

}regh&;;ﬁgwpq;g%ﬁ%éﬁ%ﬁ%sﬁﬁ Eaﬁé’ﬂi gl_é\i égngge (conpound 89)

1,2-O1sopgg BAGPQ%T }’a'mlﬁfbfe Jofarabiod d6
[ 4net hoxyp?nen 11 noca onygam n(()) Dor I %‘o?uer(g?logou? co)rrpound 90)
1,2-0Oisopt a|®41s®mm4@eﬁ~ﬂ®begtyks,6dhdn®(y5—N—{{[4-

[4 tol yl ] am nocar bonyl am no}a, Dri b ose (compound 91) 25
1, 2- O-i sopFIpyPPheRAkmings: lanB“?iﬁ{yﬁvg uRnose (COmpound'?

4-1t ol d 92
15" 0 L opl B AEARBE- 3 But-s Rl GReRey facompound 52
[4 tolyl] ham)ahﬁmdaﬂ}omylamnb@}fﬁ,lmatﬁﬁ@néseqmpm&@)
1, 2- O-ISOpI’O%ﬂI dene- 3- O but yl - 5- deox

[4-tol yl]aki? WM#&M?«QQOMMI5ﬁt§g¢warﬁo§e{[éconpound 94) 19 WO

00/ 42053 PcTnsoo/,0002~ e-3- O neth €eo 5- N

[a- Lol y1 | e IReaEanDPaifiofe Pan BERG S Gl Eraras By o> M

1, 2-C i di’)%}ﬁd g -

[am nolcz(rjgg)%wgm nopﬁgﬁlﬁ ]gl.g)gg%y:l Sl\i&%g%ﬁﬁmkpartyl L-Valyl-L-Proline} 5

a, D-ri Bbf umﬁmsgpl(eomﬁpnm@a@@r)ylammo}ﬁ L-idofuranose (compound 10)

[laﬁ‘l %LZ?B&%&? géﬂ%ﬁ%sﬁémﬂ'??dﬁ?@l iﬁ%ecﬁgé?égtg{ Ut val yl - L-Proline

}-a, Dri bof -
| 55| Sop AR R B e e ompound 1)

[am nocar bb2yD-dsupnapyhidenyd- }@:bmtyl -5 )0-diddoxly-3-NH[ét i ne }-a, D-ri bof uranose

d 98 O yl -5-d
Ez?goﬁgdr@i{boémé ';J.%Sn?;%rﬁ()p 9‘[‘3] ene i@g ge‘gr\?‘?%sr? Fﬁ?gijp)é)énﬁlalxof ur anosi de
(conpopn F?)% %({3!@8@9@%6&%@%3(@&%%{5‘ ?eoxy 5-N-{ [4-(2-hydroxy-2
enyr 3 |'yx0

15 oxoet hy m nocar bonyl am noj - ur anosi de (conpound 100)
2,3-0i sopmmalm]dmdaohy@nhe@lﬁgh&efdmm&(ﬁemp{)und 13)

[4 (2- hydr oxy- 2oxoet hyl ) ph ar bo no} a, D- | yxof ur anosi de

d 1810-1soprorpifeient-Ghiey asatdeasydely s, d 5- N
Ezoznz)oﬁgdr ﬁ K&;%HBA %gg 1! ‘ﬁ@«!cb(g é}g c1r1lq1}e)0)a(1yl}l yngur anose(corrpoun
d 102) 20 |soprog g ?‘m&% decyﬁ'll ?lg}oxy 5-N-{ [4-(2-hydroxy-2

oxoet hyl )phé@hs]o@mplybdmem}ﬁ),lhepaynﬁj@}hcktpi}r S»ﬂqwr anosi de (conpound 103)
2,3-0jsopr Ildene 1- Orret% deox - 5-
[ 4chl o?r%pht@H@ AURRGIERORY BEHYP ki) arat*p% %ma?lawo@de (conpound | 04)

ghl?,o?olpﬁgﬁ{/ ﬁndloﬂ@ h%%ny?g}mwr%ﬁs @%?c?%ngsura {‘)lel (ng (conpound | 05)

2,3-0i soptqu,amnd@:aﬁbohy@nhﬂcp}tm1&fdmo;se (ortdpdund 16)
[4ch| or ophenyl ] am nocar bonél am no}a, D-| yxof_.uranosi de (conpound 106)
2, 3- O i soph&syisopemalidencr i Jadesylhebrdideas xiS¢N-{[4-(2-hydroxy-2-

N

chl or gshenybiGrisopapelidaey3-anddeol &6 ideck9f LN tedforgmpround 108) 20
oxoethyl)phenylaminocarbonylamino}-f,L-talofuranose (compound 18)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{{4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonylamino }-f3,L-talofuranose (compound 19)
1,2-O-isopropylidene-3-O-butyl-5,6-dideox y-5-N-{ [4-(2-hydrox y-2-

30  oxoethyl)phenyllaminocarbonyl amino}-f3,L-talofuranose (compound 20)
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WO 00/ 42053 PCT/ 1 B0O0/ 00021 2, 3- O i sopropyl i dene-1- O net hyl - 5- deoxy- 5- N-{

[ 4ret hoxy, B@ stgm nocar bonyl am no} a, D- | yxof ur anosi de ( compeqiisiod/6b821
230|so‘8 Bﬂ ene-1- O but yl - 5- deoxy- 5- N-{

[ 4met hoxyphenyl ] am nocar bonyl am noga D- | yxof ur an05| de (conmpound 110) 5
2,3-0isophd 415@@;5/111361@-%{;1:1941&051- SligexyN-N Y4

rzreghtc);(?/ggg? B{ﬂpfu&f@' bon lta¥] ﬂ{(él'[o%@?c |nﬂ)%u§189rf?ound 111)
[ 4met hoxyphenylid %m@aﬁémmhemﬂcﬁamwwzm l{'l{’4an03| de (conpound 112)

2, 3-Oi sopropyl f% ene- 1- O dodecyl - 5-deoxy-5-N-{ [4 10
et hoxy phechlbiophembdlraribomaybamytanling I, Lyalofuranese slotpotod @Bbund 113)

g :[3] %gaggﬁé:l%g%@&#ﬁ%ﬁ%%y% geé)g%x?%{{[[ﬁ t ol yl ] am nocar bonyl am no }
2, 3- O i sopLapw %hg@ffﬁrrgm&a lanﬁn&iﬁxméfﬁh{ose Ecom ound 23)

[4 tol yl ] am no am no DI yxof uranosi de ound 115) 15
2,3-01isopt Q@Jmcd:edsmlﬂeﬁh@}byﬂyl-Sédﬁd«qx-yES IN-{[4-

[4 t ol yl ] am nocar bonyl amo} a, D | yxg%ﬂ aI Si de ou d 116)

2, 3- O i sopfldppphenshlamingsagennylanng 38‘1’@’{056 com 0“" 24)

4-tol yl d 117
230 | sop BT A B 30 BaRaIES ARG LR (erpound 110
[4-tol m]amemygsmWhmmo@@ﬁbanpamd m;pfmoammsdeco(rmmnoaw 118)
2,3-0Oisopropylidene-1- O dodecyl - 5- deoxy-

[ ani nocar b2y dstpmer] yhidens B 42 degpl-S16- Q@la@w 5§NﬁL4Aspartyl L- Val yl - L- Prol i ne} a,

| f i de
> 5751 SopPENpRT R B B pRR o B RnsS GRTRGE BByl ani no] phenyl

25 acetyl - Q.ZL@ g {dehe- yqupt%r?scd,aém]y ANy xof ur anosi de (conpound 120)
2,3-0isopropylidene-1-0O dodecyl - 5-deoxy-5- N

[ ami nocar b(mﬂioayphtm]yﬂhmmdcaltbenylhmmo\}’ﬁllytal(!fuﬂm@m (selnpawnl 2)x of ur anosi de

TR 120 ki smadidaner3 QbB 6 oSN AR YR vl y1 - LPr ol i ne
30_a, L-xyl @ﬁm‘%@ﬁ%ﬂhﬂ%h‘l‘iﬁﬂ%ﬂﬂhlﬁf&%d@c(WH&QS)’QZ) 21 wo ooi a20s3

pcTnsooi 00
4, 6- Di - O i $@pDampromididend 3 didbderyl-5 &;didgsqyay-Ny{[4L- Val yI - LPr ol i ne- a, L- xyl 0- 2
hexul of ur angsoni ¢ acj d

2, 3- O i soptBpamigesa QHYEWWBE@F‘d@%‘S%E?F (eemPRad 2% i - L- val yI - LProl i ne- a, L-
xyl 02- hexuh of ?d}?ﬁ@?i‘f_@n@‘j'@ dgfﬂrﬂwagoy@_,zm B4

2, 3- O i sopropyl carbonyl™-a, L- Aspartyl -L-Val yl -L-Proline-a,L-xylo-2
hexul ofur ardgipamiaoabehylanimp pihetalbPpnose (compound 30)

2,3-0O1isopropyl.idene-1-ca | - |- a.I-L- i ne-a, L-xyl o- 2- hexul of uranoso
nic acid E) Q%dﬁﬂﬁoﬂﬂ@?"?gﬁ%@yb\éé%{%o&%r d fdene- 1- d)e/oxy 1- N-{

4-chl oro exul of uranose (conpound
L5101 LRPUMELESGRIBAPARN i L ol o uranose (com

(4met hoxypm@q@h];@irbpmmané}e@%atyﬂmﬁ}dme&xwyﬂ\b{[Z—hexul of uranose (conpound
128) 2,3;4,6-Di -0 isopropylidene-1-deoxy-1-N-{

[ 4-tolyl) atalWdarainpenhoma Ay ) LL@W‘FTB’?QSﬁéRQJFEH‘{Wé%se (conpound 129) 15
,3-0 h? 0%08}’5'3‘{9 1seop%opci'%(axl¥e g‘BI\&iéeo[xl)li 5(121 {I’[XC& %Xroxy 2-oxoethyl)phenyl]

amino carbonyl amino }-f,L-gulofuranoside (compound 33)

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

heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-(2-hydroxy-2-

30  oxoethyl)phenyl]Jaminocarbonyl amino}-f3,L-gulofuranoside (compound 35)
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2oxoet hyl ) ) phenyl am nocar bonyl am no }-a, L- xyl o- 2- hexul of uranose (conpound .
130) 2, 3-0hi pyl i dene- 1-deoxy-1- N-{ PCT/IB00/00021
[ 4-chl orop 8§17y gm’ nocar bonyl am no} - a, Lxyl o- 2- hexul of uranose (conpound 131)

2,3-0Oisopropylidene-1-deoxy- 1- Hi{? [ 4- et hoxyphenyl [ am nocar bonyl am no}-a, L
20 xyl o- 2-9se¥id- Sl utsapeprlidesriddideorsyN-4[45(Znydiery-dpy| i dene- 1- deoxy- 1- N {

[4-tolyl] ad%‘o@tﬂ&?@ge%gﬁlli@%%g fﬂﬂLz{r&ﬂ}{B PpANEABhA AT RS Emb SRR Nd 133)

2, 3- O i sopropy e0Xx

(am nocar liodydyd2i3n0pbepiyp Andehys5;6-didesisys-N-{ [4Arpidiydy-2- Val yl - L- Prol i ne) }-
a, L- xyl o- 2- hexul of uranose (conmpound 134) 25

2, 3- O i sopxepiyhphensllaminosasponylaming}fid-rgvlofpmsanside omnened hcet yl - a, L

Aspart ¥l - L- Valyd ~L- i e Al | of d 135
o B oo PR R N O P opheny | acoty! - Loval yi - L
Proline) JhloRepherylSnhobabbhRiMindPPE-ghiPatanskiét t3fboudP3ge sugar

derivatives of the present invention exhibit various pharnacol ogi cal
propert i eheayl, eisopwppliddnerS,6-disteokng-Nuil4ral s with various inflanmatory

and 22 001 42053 PcTnsoo/ 0002i t 0] ne.di sorders uch as bronchi al
2othrm, T KOS TSPIRE R BPD SR L anpeasida gorparat 38 er oo s)

al | ograft h!%:ﬁdy?ﬁb@-’?sop?ﬂ%rlil%ﬁéﬁ,%Sdi§eox}f§3Nf{f[@-e carboxylic acid groups
cont ai ned 1 h”'sone of 't conpounds of the present 5 invention are acidic
and f d0m ehlpaophenglijaminocarhamylamivasd§,Is-glitofuraidsider @snippumid®al t s are usef ul

by thensel ves and in the {herapeutic sition. These salts may be

pr epar ed lﬁgfiqflﬂv?’g)é‘lﬁéli’roﬁyli“iﬂ‘eérézg‘?i@%g'm&' such as suspendi ng the conpound
in water ?g.g;g bY® Rk i i nor gani ¢ base.
Exanpl es %P ﬁl)é&l t% g%l e g%é@%é%ﬂﬁgzﬁT I”%,O@';'i‘rgd(lgE 3“%%%@? g‘gnsc%l anmoni um etc.
10 The neubtalyl 38lOtisopromiidetes pekddoxyigNs{d#ichiosopshehy@ct ed to rotary

evapor ation under di m ni shed pressure to the volune necessary to ensure
preci pi t aRfRecgrbonplaming B dpgHobwosidg (campasnRdd2) t hen filtered and dried.

The S%tsbﬁiylb@?oltqlg(gﬁgwl- Y8 kiR, By Ne| 50 be prepared under strictly

non- aqueous “cohdi or eXanple; dissolving free acid 15 in a suitable

or gani ¢ sehedesxtyph@tdiiaiin4AhlMnine -Boug W eluembsiat (ddmpaiadi4ged base to the
sanme solvent and stirring the solution_at 0-5 C causes the precipitation of
the aci d $8%¥l 2.%:RrigpprrRylideas-556-idepnd>-Nebldhed with the sol vent, and dried.

Al ternati Yx?ét%%yéﬁ%%n“?&%ﬁoﬁxﬁﬁlié@pﬁ,ﬂ- 1§f8{r3a%§§g§|kc§a'n¥pohﬁd‘39§ ain the desired

salt. These are o err ornmulating the

t her apeut meptgpnpmgdf)ﬁfp@uaéndrm-did%emsmq [ecause they are crystalline and
relatively nore stable and water-soluble. The salts are better adapted for
par eng@r aimeshmxynhenytlaminnsaxteanamino Jtf.begweiueraosige tepmnound 46hei r val uabl e

phar macol gl £33 BrigRSrlifine SaGesRONRIROf the present

methoxyphenylJaminocarbonylamino }-f,L-gulofuranoside (compound 46)
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyllaminocarbonylamino }-f,L-gulofuranoside (compound 47)

25  butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-tolylJaminocarbonylamino }-3,L-
gulofuranoside (compound 48)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-tolyl]Jaminocarbonylamino}-f3,L-
gulofuranoside (compound 49)
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-tolylJaminocarbonylamino }-8,L-

30  gulofuranoside (compound 50)
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25 invention may be adm nistered to an animal for treatnent orally,

topi cal I'yywd 6fdagdd Y) internasally, or by parenteral route. Mhgfhoblgoz1
t herapeutic conposition is to be admnistered orally, it is preferred that

the conpounds of the present invention are adm xed with a filler_and/or

bi nder ,  suciecus HkseRroglidenet $idieasy-Svr [-4olul amivoxartipey Aol br essed
into a tablq%tkgﬁ&%ﬁa%ﬁ&gﬁﬁ%ﬁhﬁ for oral adm nistration. Capsules may 30
ed W e powder

al so be fil ed therapeutic conposition for oral

adni ni st r atdodseyl Al 3-exidapropfidene 3,6:8idesx ys SINH| {4010] Y fankif6caabargarhiab § -BIL-
suspension of the therapeutic conposition may be adm xed with a flavored
syrup and awdfnfappsidelrompoung 5S2A salt of 23 WO 00142053 PcTnBOO 0002i the

free acid i f e '  ni stered b
par ent eal I?%u@%%%ﬁ%%ﬁ%ﬁ?&%ﬁ@gﬁ'h%ogwpg%g?ngéﬂyéf(%&% present i %vent i on
are pref er afxlo¥thylplbhsBdmctafboagiant it € TeRylofurfisa gerhistung.53¢ach unit

containing a certain amount of at |east one conpound of the Invention
and/ or at |leZ&r-isopwpphdenccl-Oedecsl-f-dearyc eN-Abt-@-hydsexwat t addition t hereof.

The d b ied. t I i | imt th d
e o O S TR A bbb sapPounds are
conpounds nEy.RRo g},paék_ej_@qjéxg]_gjagoiﬁgum{ M-@Rdbxroncentration, which is

10 therapeuticall #ective, and the "dosage may be 1 ncreased as desired up
t 0 t he lfaxiaxoeahgbplagy!lamircatbedylbmindiec.pakylefurancht écoqmpmedtSS) nvent i on al so

includes within its scope odr ugs ,of t 0 unds of Formulae I, Il and
111, In gerﬂe?‘g",sogli‘j’eﬁh%b#zé' t%‘f@%‘é‘?&]&f‘?@ rQi'@'r‘iVati ves of 15 these
conmpounds, I RYER-TR-Rolelp\VH-TH N :To Ny ARV ] i Otnll]& fdened conpounds.
Convent i onaq%%@ ?@%9@%%@0 E hgﬂsﬁﬁe@??’onx%ﬁh ?odrog% cratl gﬂsgwsui tabl e
prodrugs arlg2-KnBuprop¥lidenpreOentthyRy-aadiyoh-Nak Blo(2-inadroxkes- t he enant i oner s,
di astereoners, N-oxides and 20 pharmaceutically acceptable salts of these
conpounds &XogdyDphenyHaminsaiboarlaming ) ryD-rdolisinrose (GoanpoundStl vity. The

present, s nvp@_ﬁ_ggﬁ%p%&%_j’_B(_:(HdggﬂasQ{i]?aolrxg_??ﬁgﬁhcaI conposi tion conprising

t he nol écul és ae 1, odrugs, metabolite

enant i oner &hldi&r)gfeh?nmme@bowmir@qa,bﬂylomaﬁmqmﬁmhl538) acceptable salts
thereof, in conmbination with (@zar maceuti cal ly acceptable carrier and

opt i onal | y 1250-iseprgaplideagd-Qraeay]-S-deotyheNabldve synt hesis, where specific

aci ds, base | vent s | i diSkhg. agent r i ng agents etc.
v ment | onblprogiehFhinof bahtEhEe) B AL R A Miripo i Ref' "D 29
sol vents, cal-@-%6pdpylRdendi3sOrExausatsxy-5-a0yping agents etc., may be used.

30 Siml arl@é, the reaction tenperature and duration of the reaction may be
adj ust @8 acobrephegytemineearherydaminegodkAmofuangse fednspraddi®®) ow denonstr at e

(1, Goner el ST A BSEE £y S s Soyahe specific preparation of the
chlorophenyl]aminocarbonylamino } o, D-xylofuranose (compound 61)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }a,D-xylofuranose (compound 62)

25  1,2-O-isopropylidene-3-O-dodecy!l-5-deoxy-5-N-{ {4-
methoxyphenylJaminocarbonylamino }a,D-xylofuranose (compound 63)
1,2-O-isopropylidene-3-O-decyl-5-deox y-5-N-{[4-
methoxyphenyl]aminocarbonylamino } &, D-xylofuranose (compound 64)
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{ [4-

30  methoxyphenyl]aminocarbonylamino}a,D-xylofuranose (compound 65)
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WO 00/ 42053 PCT/ 1 B00/ 00021 illustrate the details of the invention and

shoul d nﬁif Q&B@prstrai ned to limt the scope of the presenpctinmabizen.
EXPERI ME %\L AILS 5 Various solvents, such as acetone, nethanol,

i di ne, -, tetraghydrof h , d di chl th , dried -
el ng vari oS weprarylietgbnt B bR -5 he procedure. descr] bed i n the
literatur emeé%&YI%{EB%ﬁé}hﬁmgﬁ%&ﬁ%fnd}'bﬁi—ﬁ?loﬁfraﬂi&.@ @g@?%ﬁ&s@nd

i nt er nedi at es. spéectra wer€ recorded as nuj ol s or athin neat film -
10 on a Pel,RtQ-isoptopytidéiar @b methysbrdenenS-NN{#| ear Magneti c Resonance (NWR)
data (H C) were recorded on a Vari in XL-3?O MHz i nstrument using

t et r amet hylgthoxyrhep¥llampinogarBpmdamipo i drxglofuranase feampaynd A49 i on Mass Spectra

(Cl vB) r tali ned,.ysi j.npy 0 .speqt r er ui pped
Wt a ) NG SRPRR IR R P AN At RE RO Y P
as the rea%qaﬁmg@ge (Eormpounanagdy, 120 15 C source tenperature) were used.
EXAMPLE 1 20 Preparation of . ,

1, 2- O i soph-8{8¥isograpylidere-Tegecyk gleds & dXy [45tolyljanpino¢arbonst anaing } @.D-

oxoet hyl ) phenyl | am nocarb barri no}- (3, L-i dofuranose. Step 1:

1,2-O1i sop’fygﬁ%‘ﬁi"&é%ég%?@‘ﬂa% - 6- deoxy- 5- p-t osyl - cc, D- gl ucof ur anose. 25
1,2-Ci s0pr,@!@‘.v-kéogmynaa{&ﬂ@%xyﬁss&efsv-smgm{dpg%%a&@g@nﬁarﬁi%o9a,m _
(prepared by the method reportéd in U S. Pat. 5,360, 792) 'was di ssol ved in
pyri dilfe (Hlofutdnossdcanpduad 70p 0-5 C. To this was added p-tol uenesul f onyl

chloride (6,5.gmin m ridi dr I Se der agitation. Affer 7
hours, thel&d}- .H’EOW(E&‘}C' T —%Yhﬂ-ﬁé‘?xyv%ﬂt@fm T’F’é%‘i%m?é‘yl%fm@é\ “obt ai ned
was extrac)ge)q%&lggﬁ%%;%gs}y‘%ou@lge,tﬁte and washed 30 with saturated sodi um

bi car bonat olutron”and brine. The residue was then dried over
anhydr ous B2d)-isopsplyiiatee3-ONagBOU }-daody-5 e | Blolold iminasarb@mansido B D- WO
00/ 42053 PCT/ 1B00/ 00021 under vacuumto obtain an oil, which was purified
by col urm ®RefgraRess (csmReundi’dYy an ethyl acet ate-hexane nixture (10:90) as
an el ygnt f»Q-Cp-ESBEMB ﬁdéﬂe__ej_@_&gde@%%_dggyg_g‘_gl_l owi ng conpounds were prepared
simlarly to those aescrlbed InStep |7 5

1, 2- O i sop{{emifdocaidnayldamiajpdagibet§l-Hd@nyylse,pb-Aqmytyl-beV dygldRrofing}anose
1,2-O i sopropylidene-3-0O heptyl - 6-deoxy-5-p-tosyl -a-D gl ucof uranose

1, 2- O i sopft-Bh¥ylpiEawse-(e9Bpeyid-78) deoxy- 5- p-t osyl - a- D- gl ucof ur anose

ét 2- 2i 50pf,?-@’-lsioﬂx%B?ﬁ&”éngﬂét-@ﬁ'eéﬁiﬁﬁ’&?%iﬁNp' t osyl - a- D- gl ucof uranose. 10

ep 2:

1, 2- O i sop{{mpitocsateorylamiRodiseyillabet 6ol Ldaspaytybi avalgbL{Folind )[dafur anose. A

m xture of the conmpound obtained fromStep 1 (12.0 gm), NaN3 (12.0 gn)) and

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

25  oxoethyl)phenylJaminocarbonylamino}-o,D-ribofuranose (compound 76)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydrox y-2-
oxoethyl)phenyl]aminocarbonylamino }-a,D-ribofuranose (compound 77)
1,2-O-isopropylidene-3-O-heptyl-5-deox y-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 }-a,D-ribofuranose (compound 79)
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N, N- di met hyl f ormam de (DVF) (50 ml) was heated at 100 C for 48 hours, after
whi ch theygqbysRy was evaporated of f under vacuum The resw@wmgdmb;wvas
obt ai ned 15 was d| ssol ved in et hyI acetate and washed with water (2 Mmes 50

T 2504 dth I t
rermvedeu(rjlfiga& r vva§§?_ ‘gﬁr"?‘g%h’ﬁg{g%#‘?? gncol uremSO vent was
ch ome Ogrm%ﬁénﬁlﬂlﬁ&%nﬁ%go}Z%mh)raﬁt%b acet at e- hexane

m xture (2:98) "as an eluent to obtain an oil tn 9 % Vi eId 0 The foll ow ng
conpounds MF@lwpecpmﬂlddnesBm Haddcyt-5- deoxy 5-N-{[4-

I 2.0 1 sopOppphe rrgn@a&é’o%y%sﬂ%xoﬁpﬂr Jribost, fequnound BTtof ur anose.
1, 2- Olssopfggyllé 5 é%?lﬁé %egégﬁeox -azi do- (3, L-i dof uranose.

1,2-Oi'sopropyli -5-azi do- (3, L-i dof uranose. 25

Sten 3: ch]orophenyl]ammocarbony]ammo}oz D- nbofuranose (compound 82)
1, 2- Olsoprop | i dene- 3- Odec | -5, 6-di deoxy-5-am no- (i, L-idofuranose. To a
suspensi onl.8fOiseprqryliderprg-Q- eRiVIy ‘ﬁé‘?’ﬁf}’aMiUfuran (THF) (50 mM) at 0-5 C

dr opw se. GHTEPRE kB At kAR BRI Ao B YA s Stirred at
roomtenpeg gl@m@pf@fyhaeﬁpgu@bu@cgaﬁgx)l.M\wﬁ decorrposed by the addition of
an ice-water mxture. The reaction mxture was then filtered through

cel i t el0 wagfiendphgryhlaganacagionylamiao ke, DafbofpEnesedcemnpowng 84)\WD 00/ 42053

PCT/ | BOO/ O sol ve ed. . u va The residue was di ssolved in
200 m of g?h 'IISOBECI?[ fi%"e'ﬂ'gy' 2’3 %{%%ﬁﬁl‘} and brine. The sol vent was
dried over oy BYRmNRRbndNAchi AGOBathINdREse\(BSHPMHas bt ai n an oil in 91

% yield. The conpound showed a single spot on thin |ayer chronatography
(TLO) and WaLD-imptbpysidencchr-G-dodechile5desty-5PNepl4-5 The fol | owi ng conpounds
wer e prepare 1

larly; . .
1,2-0Oi sop’lnﬁg‘Q ﬁ‘l@ﬁ@@%ﬁ)&%%ﬁgﬂm@%a&? -Hheianese (rompoupd 86} dof ur anose.

1,2-Ojs50p{ 9 Q,Q__ngd]gc@ 4@¢xys.5- am no- ~i, L-i dof uranose.
1, 2-0.%0&'0%#‘% lige % ?/),5 6- 8%eox§ 5- ani no- (3, L-i dof ur anose. 10
1, 2-

Ois opmelrhpkyp}fengl-]é}n@oam‘bhmﬂarﬁmﬁ} djldebafprdnoagrtoon{pdphd BAPf ur anose. St ep

4. 1,2-0 opyl id d 5-N 4-(2-meth -2

oxoet hyl ):ofrgp fﬁ%éfémgg %F‘Sﬂ%‘ﬁ%ﬁe?’%’ }L& &Q%r ano{se.[ 1(5 Tgea g)(;%/d sol ution
f dded th

O o] " o hefofiineh ol BbO e Moo o Byl ke added the

net hyl ester o cyanat e- 4- phenyl” aceti c aci in 20 mM of dry
CH2Cl 2 at QQEJﬁopﬂlelde&c}-O;hutyxBS-dsbxySM{E& the sane tenperature for 3
hours, after which m nore of CHZCl2 were added to it. It was then

was he O trﬁer\wwhepzl]qmwegdrwmrpmah@ Dyipofairanose {copwound 89) . dried over

anhydr ous f\lg?%m d&l}@%_ Ja]\g’g@,g Iash;colg )ved under vacuumto obtain an

oi | . The produ purl chr omat ogr aphy (23000 nesh)

and el ut edmeshbk pmnyzﬂ]mllnoaaeb@ummemﬂmnbmmwe (c3Rip3tnd bE) obtain a white
solid in 77%($/| eI d of the pure product. The follow ng conpounds were
prepar ed sh.&iQ-isopsopylidensol-dedseylr hdepxynd-Bk Hdpplyl lminsaghcaylamino ) o,D-

ribofuranose (compound 91)

25  1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-tolyl]aminocarbonylamino } o, D-
ribofuranose (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 } ¢, D-

30 ribofuranose (compound 94)
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1,2- G i sopropylidene-3-O dodecyl - 5, 6- di deoxy-5- N-{

[4 (2- rre&l{)&f@yz s0xoet hyl ) phenyl ] am nocar bonyl am no}-(3,L- p@oﬁ;@mmﬁe
1,2-0Ois 6y Pdene- 3- O heptyl -5, 6-di deoxy-5-N-{ (4-(2-net hoxy-2-oxoet hyl)

phenyl ] am nocar bonyl am n - i dof ur anose. ?

1,2-0 i soph %@mpg@mhm?bbrwthw -8-dgprisa N B nxllmn?%rmmwba&oet hyl )

phenyl ]a ar bony L-i dof uranose. WO 00/ 42053
PCT/ 1 BOO/ d&?g‘imPosf é%mspgﬁ'ﬁ%péf'. dene- 3- O net hyl - 5 6- di deoxy- 5- N-{

[ 4- (2- met hXD-Bopopelidete)3- th@ad,ebﬁa&rﬂmqaﬁ-Nenyl am no}- (3, L-i dof ur anose.
EXAMPLE 2 5 Preparation of 1,2-0isopropylidene-3- 6- di deoxy 5-N-{

[ 4-(2- hydr{dmxr@camgeylmr)omhenwlaf@tm hdef‘é!?ﬂo%%%?ﬁ%l}yiﬂyl} gifflanose. A
mxturg r as obtai ned |%6Exanpl e 1, Step 4 (1.0 gm and aqueous NaCH
(1IN, 1 %gﬂ“ﬂ%’a cnpQungd for two hours. The reaction was cooled in

an ice- batlc@cfl&@ @%&Haédeeﬂotabda 13-Wbdxly-8N-hydrochl oric acid (HJ). A white

sol i d separat ed, became oil upon standing at roomtenperature. This
product welamitocabbeylamiridphesyijacetybalatepand Lk elybd-Rioline Ry | dried over
anhydr ous zS04 and the 504 ent was renoved under vacuumto obt ain an oil.
The crude 'ﬁ%r@ewv(ﬁ%m&eﬂﬂdr 7§d by flash 15 col umm chromatography by el uting

with an etfn ‘f%%a.‘t"% gdg;ﬁm@eddacgyw 8edx3>5-85) to obtain an oil in 92.5%
ol I ow 8

yi el d. The conpounds were prepared simlarl

1, 2- O-1i0s opffemijtiocaiboryl3mdopbeimd jacetsl- B-Wlmolm%qqmgqurmm oxy-2 20
oxoet hyl ) phenyl | am nocar bonyl am no}-~3, L-i dof ur anose.
1, 2- O i sopeOmPPIMEIR- 3- O hept yI - 5, 6- di deoxy- 5- N-{

2 O Sop S e Sy by porenye: ! doturanose:

[ 4- ( 2- hy drexogth3hekant Jaginqulachopl famsmo }H@,&)abboﬁybrmmd@dcc}mp@uﬂ_dﬁ?%of uranose. 25

okoet hyT ) PhaRYIspRTBABEAI DRy PN RHey O SRE ARG, EXAVPLE 3 30

;’lr EE?;;%;: 0(2(, g.hdﬁﬂﬁ%"?];)- @?;R{ ?m[bb&fggﬂxfoo}?% B P}JXBWralﬂfmde (compound 100)

met hoxy) - phgmyispprapybdeanebb Oyhepnylrfodeox3; ﬂ_Nr{(Iéf(Qmadxmg 22~
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}-o,D-lyxofuranose(compound 102)

20  2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonyl amino}-a,D-lyxofuranoside (compound 103)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-
chlorophenyl]jaminocarbonylamino } &, 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 } &, 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-

chlorophenyl]aminocarbonylamino } o, D-lyxofuranoside (compound 108)

20



28 WO 001 42033 PCT/ 1 BOO/ 00021 The desired am ne, prepared simlarly as

descri beqdyd go/ppadpl € 1, Step 3, was reacted with an approppbmﬂm'yoamyanate,
usi ng the sane procedure as described in Exanple 1, Step 4, to obtain the

12 1 soptapyonmeldes FohBEDTs BBy daAE. N f o o S A

[ 4chl or Op%%bl%eﬂm%meﬁwl%m}b oc'D i-yﬂoﬁﬁ%hﬁs?d%@mpound 109)
1, 2- O i sopropyl1dene-3-0 decy deoxy- 5-

[14ghloor ophzay0d i’lmmap@hgmtca}eﬂﬁ) hml}yhé-d(ﬁ!(sj)l_gil‘ﬂd[%gapfse 410

i sopropyl i dene e - i deoxy-

chl or ophenwt?lawﬂwewmwmrﬁ?@ar}mei@ llf?%ﬁ? compound 110)
1,2-0O 50

[ 4chl orszpﬁiégﬁ?('}go% gg?@ S%Mérﬁtﬂ ﬁ?&%@eﬁw&@f ur anose.

1,2-0Oi sopmemskyﬂﬁﬁ?ﬂ&nﬁodaﬁemhmﬁm@am -fxoRytafosidte{ (cbrhpdind 111)
rret hoxyphené am nocar bon an no 6’[ﬂ L- i dof uranose.
ax

1, 2- O i sop#.é¥yisogerpylidens- 9¢C-}’55 e %- N-{ [ 4nmet hoxyphenyl ]

am nocar bonyl, am no

17570 1 sont ey SR BCRap TR AuET it BAYD angge compound 112)
[ 4net hoxy phey idopropyRaeicon.aydedec PIos-Hedx3-§-N- {i[at uranose. 20

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

met hoxlﬁphemytlhpwnhqozléarbmnyarhmxh@m}mé@,,Illylxafjfrancmbs(eompound 113)

[t ol y1 ] anb AL 08By ideAonts O Ty SidiaR nd hg toly aminocarbonylamino) .-
1,2-0i soplgg(geﬁt n@?iﬁ@&gbr?%&‘ﬁﬁﬁlmﬁ 6- di deoxy-5-N-{ [4 25

tolylJamn onyl a a, L-1dofuranose. 1,2-0Ci

sopropyl i dma@-&oﬁ}dwhﬂwe-ﬁfﬁblﬂynﬁdwxﬁSN- [4-{oftl Pimth b taninoy,Dam no }
(3, L-idofuranose. -0 sopro?)yl i dene- 3- O butyl -5, 6-di deoxy-5-N-{
[ 4t ol yI ] adﬂh%f@éaneélﬁyl(%ﬂwmn}i L-i dof uranose. 30 EXAMPLE 4 29 WD

20/24(2'}0%%20%%-%5%9%2@@- & dode y}lll%qdégxall deoufl' tg]yH-a?" Ofarbf"@frhngga -D-

2- oxoet hyI])ypdsfemnlo]uaa‘(crmqmuhdrlyG)im no } (3, L-i dof ur anose. epI
1,2-0O i sopropylidene-3- O dodecyl XY - 5-%{ yl -a, Dallofuranose 5
1,2-Oi sopk %ﬁi}lﬁoa@whé@@:h@d@'@yl 561¢a>@b§;}‘1 Al wlﬂmlap%ﬁb@wlqrpmeb%%d by the

get gf)ge:lgglgf‘é@ﬁaﬂogg% %rr?f%d 1S| ng4t g?p%iiédﬂ?é (rjgggf' ?ge\é\n |t 2 Exanple 1,
Step 1, to 8-oprophBdshesi-OedbdeeyipRudrk yi NS Hot¥iyElathindedrbonylamino ) o, D-
20  lyxofuranoside (compound 118)
2,3-O-isopropylidene-1-O-dodecyl-5-deox y-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 }-o,D-lyxofuranoside
(compound 121)
2,3;4,6-Di-O-isopropylidene-1-carbonyl-L-Leucyl-a,L-Aspartyl-L-Valyl-LProline-

30  o,L-xylo-2-hexulofuranosonic acid (compound 122)
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The fol |l ow ng conpounds were prepared sinmlarly to those described in

Exanpl e 4y, P sé PCT/IB00/00021 _
1,2-0i sopropy ene- 3- O- decyl - 6- deoxy- 5- p-tosyl - a Dal | of uranose 1,2-0Oi

sopropyl i dene- 3- O heptyl - 6-deox y of uranose 15

oY L oo ek barep iyt etoniy o0 Bseehie Vabl Lo aio-2t ep 2.

1,2-0isopg i deoxy- S-azi do-~i, L-tal of uranose. A
m xt ure of htgﬁglbgg%{\}goﬁosylﬁqg&w%%ﬁﬂnd DMF was heated at 100 C, using the-
20 sane pr QgEOLisepropyitdenbdccaronikApdve yilo, LSA emrR)-11- Valghl Rrdlidehe Ldgso-r ed

conmpound in 82%yield. The conpounds géepar ed simlarly were as foll ows:
1,2-0Oi sopﬂdwulqﬂ@rﬁeos:@n@mwpmoendﬂ oxy- 5- azi do- ~3, L-t al of ur anose.

1,2-Oigop | 3 diy 15 do | of upanose. 25
1, 2- Oliop gjg?n éyl © .Ea({%ﬁ% "gl g‘l gg"g}%lsvg@g‘g?&%hkO{’glxgiou?anose. St ep
3: 1,2-0O 1 ﬁ@m]@myéﬂo@@meaad@b&ﬁgkﬁﬁm|125)6 di deoxy- 5- am no-~i , L-t al of ur anose.
Thi s conpound was prepared (90% yield) by hydroienatl ng the above azide

with 30 LAF-’!3‘@FIBQRmmldehelmﬂd%wdﬁLeVdE}sbrﬂrm -ph-Blardphexulofudnesond:  The
fol |l owi ng conpounds rzg)pr epared simlarly: 30 WO 00/ 42053

PCT/ | BOO/ 08812 1¢AMBeYRY;

sopropyl i demes g-15:-0d9 o 1Rt Rk @Ql% 5 N”{r[éf-‘éhl61%pheﬁﬂjaﬁflh'6c%ﬂ§b%9lammo}-
1, 2-O-i sopropyl i dene- heptyl - 5, deoxy- 5- am nno- ( 3, L-t al of uranose.

1, 2- Oil@opmdpybflodbﬂlextﬂomrmey(comp@unﬂ diéBxy 5-ami no- (3, L- taI of uranose. 5 St _
en 4: 1, 2- yliden 3 O. dodec di deoxy-5-N-{ [4-(2-met hoxy-2
oxoet hyl ) gﬁeigﬁé ﬁﬂ’?ﬂ?&%ﬁ AYA-Aiferor Y'(I\é?@ tal of uranose. The amine obtai ned
In Step 3 lﬁfx‘iﬁe&ﬁﬂai’x‘ﬁﬁ&am%?%huﬁﬁt&i P}flo«Q He%ﬁfo‘{@z'ﬂﬁ&s% (élorﬂg&mé'lﬁﬁg“ c

acid, using t d described in Exanple 1, Step 4, to obtain t

desired 10 2(3406-d%-0asupoap)didene- V- @eoxy- &ING { [4Fioky faatihaar g ytapmipo pHogls x wer e
prepared simlarly to those described in Exanple 4) Step 4:

1, 2- O i sopP dWPkogéﬁ%QSS-(@WF‘ 1895- di deoxy-5- N-{ [4- (2- et hoxy- 2- oxoet hyl )
15 phepyl ] 3. qu ﬁ@"n’éjleﬂ%})x iy 1‘# falRhyBRRs e

1,2-G1sopr opyl'i d| deoxy- S- N-{ (4-(2-nmethoxy-2-oxoethyl)
phenyl ] am GOﬁ@tmDy}heﬁlMamﬁnéeaﬁ&dyldnahﬁf yIarP®e2-hexulofuranose (compound 130)

1, 2- O ~sopropyl idene-3- O buty 6- di deoxy-5-N-{ [4-(2-nethoxy-2-oxoethyl)
phenyl ] am ﬁécérlmwmpnml}dsesy -1:N4[4ehlpronbeny]Japoneoapgmy RnEne-gdar at i on” of

, 2-O i SOp&?lgyi—hg)ﬁpgf'u%ng}ed(%gﬁﬁ%bncﬁl360d' deoxy-5-N-{ [4-(2-hydroxy-2
2,3-O-isopropylidene-1-deoxy-1-N-{[4-methoxyphenyl]Jaminocarbonylamino}-o,L-

20  xylo-2-hexulofuranose (compound 132)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-tolylJaminocarbonylamino }-c,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-c,L-
Aspartyl-L-Valyl-L-Proline) }- o, L-xylo-2-hexulofuranose (compound 135)
2,3-O-isopropylidene-1deoxy-1-N-{[aminocarbonylaminophenylacetyl-L-Valyl-L-

Proline) }- a,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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oxoet hyl ) phenyl ] am nocar bonyl am no }-~i, L-tal ofuranose. 25 The ester

obt ai nedwdodreséd! € 4, Step 4 was hydrol yzed wi th aqueous Nefaikdoddi21usi ng
the procedure outlined in Exanple 2. The yield of the pure product was 64%

The foll d

15 01 sotbiHE AeRet S R EBRIGH a3y Maghiardld ey dres o
oxoet hyl )mﬂﬂ b@meﬂgcsaﬁﬂ@%]} f[@é]bdlﬂm} arldpsorihgh.of ur anose. WO 00/ 42053
1,2-0Oisopropylidene-3 eptyl - d| deoxy-5-N-{ [4- (2 hydroxy 2

oxoet hyl ) phenyl ] am nocar bonyl am no } (3,L-tal of ur anose

1, 2-0 1 SORG M e B QMo O SalhPeioise N fnd &3R5I Bosery

PCT/ | B8O/ @pbafiofPafPavidit iafd fmn 5 anlama@xmfrgmb bae itd-ThedekMtin®kalts are

al kyl aryl - 5 6- di deoxy- 5- B@fi'n chl oro, met hyl or
net hoxy) - paefl/ by tieinselyas wta heganeutic comppstion Aesesalts gaphe EféBﬁer@d

am ne) L SBAREHsAN ThOALY echRablRbu ACASA RS o EXBIBL G e PREPa iR

react ed WI ropriate |soéyana usi n ocedur e described in
Exanpl e l,addihgmné equivabdnt af thd begaiesirriadrganicniisadExantilles wi ehichblel baséhe
fol | ow ng conpounds re prepared sim| arl

1, 2- O-i soph% T%%é Ue. BRfaREYR- asmaowabssyey 5- N-{

[ 4chl gpophenyl ] am nocar bonyl anino } (3, L-tal of uranose.

1, 2-O 1 sopropylidene-3-0Odecyl -5, 6-di deoxy-5- N-{

[ 4chl or oplTéeyhduarad Boluaoﬂi)@lﬂythan‘ésmdnr}g §a3t Is- puljaftad &l‘mstery 2aporation under
1,2-0i sopropyl i aene 3- O hepty 6- di deoxy-5-N-{ [4

chl or opheryPimshe d’c?%ﬁ%@ﬁ?ltg?n"ﬂ'ﬁ"}e mﬁiccaéa&yatpoernaw&rﬂsg%pnaﬂon of the salt upon

1,2-0 i sophoRyd, '\ﬂﬁ'&‘?ts?’chgi W}{Eﬁéh aﬁin’ri@Hd?Pé(ya'lé cﬁ"‘ the present invention may also

[4ch| or ophenyl7 am nocar bonyl anino } ~i, L-tal of uranose.
1,2-0i soﬂvnqmpambmuiessrﬁcdad@owqwm@-q@ndmgw -Bor xdmple, @Bsolving free acid

nEt ho E ggrﬁl)éﬁ!-}%ﬁ{g}gﬁg‘arglcd%\gg? aiagl}ﬂg i‘d t & O%ijulr\f‘a?&% of the desired base to the

[ 4m3t hoxyg%@)ﬁbiv@m Wﬁfrﬂﬁ@ﬂ)@ﬁ@]ﬂ@&r{ & @—TQ‘J Chie@RRSrecipitation of the acid
1,2-0Oisopropylidene-3-0 heptyl -5, 6-di deoxy-5-N-{

[ 4net hoxy shlgnyhifkais thm:ﬁhdmdy\{/am:d\mt}] tige3sdlvanal apfldrizdose. 30
1,2-0O i sopropylidene-3-0O butyl -5, 6-di deoxy-5-N-{ [4
Alternatively, 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 pharmacological 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 orally, 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
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ho }
sq,%%)y %ene 3- O dodecyl - 5, 6- di deoxy-5- N-{ PCT/IB00/00021

] am nocar onylam no } [ 3, L-tal of uranose. )

sopropyl i dene- 3- O-decyl - 5, 6-di deoxy-5-N-{ . [4toly ]am nocar bonyl am no

b ﬁ%ﬁn%ﬁéé is gsually_ mﬁfegrsﬂrvmfwtha@ﬁmsu Weiﬁrrymlsser &Y P3EHeral N-{ [ 4

tolyl] am pogarbonylanmno } ~i,L-tal ofuranose.

1, 2- Olsopropylldene 3-O butyl -5, 6-di deoxy-5-N-{ [4

tol yl ] am nocar bonyl am no } ~3,L-tal ofuranose. 10 EXAMPLE 7 PcTnsool 0002i

P t f dod o! d dec d 5- N-
T O e
Stenl: 25 3- Ghd aimnARtd AdRa aniol?a%ﬁ)ﬁhn%ﬂﬁﬁ% %a?cwlﬁamouﬁt SF- BRSO er aHOSI d

e. 2,3-0Oisopropylidene-1- G dodecyl - 6- deoxy- a, D- mannof ur anosi de ( pr epar ed
to the net bapoundosft e inventos. anBir at rlreast sn@@byﬂ@@glceﬁy @cgap}ah}mba&mmtol ved

|n pyrldlne 5 m ool,ed to O- this Iuenslfon chl ori de
B e herSR SR FSar Jmiten vt prargex ey ol e o vent

Was remve@oﬂﬁ&ﬁas hirO BfféapeURR mosagsqe\ve@sslaﬁweelamﬁym Mﬁ@ox?éi%f aHeed W th

ethyl acetate, washed with saturated NaHCO3 solution (2 tines 1 and

bri ne (2 t torapounds rmay ban@lirnlmsmecbwrertheamdnmnmazsmcertmagomowh@ht Ivaas

reane e cu btaln col u

chr oma g‘ﬁwe‘éhc&ﬂ Gi £ zﬂ] g?%]aﬁg §t ‘é‘cﬁ anéé r#: 1{%% SP(‘@T@‘S) to 25
obtain thenﬁgﬁmrﬁdogggmm&dlbytﬁa%twnel d. The conpounds prepared simlarly
were as follows: 2,3-0isopropylidene-1-0 butyl-6-deoxy-5-p-tosyl-

a, D- mannof ur anosi de 2, 3- O-i sopropyl i dene- 1- O hexyl - 6- deoxy- 5- p-t osyl -

a, D- mannof osyl -

2 D mannot PSRRSHdn Sy G LRRREP RHNAERD Soche R 1 B Eo i

a, D- mannof Hommudsd Tell add 111 W @éled 0SB hRerdafd@OwatioR functional derivatives of

15  these compounds, which readily are converted in vivo into the defined compounds.

me yphenyl ] am nocar bonyl am no (3, L-tal of uranose. 32 WD 00l 42053
1,2-0i
[ I
I Oi

t hox
2-

4t ol y
2_
(3Lta|
oly

Conventional procedures for the selection and preparation of suitable prodrugs are

known.

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, 1I 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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St. ep 2:

2, 3- O i soppeMidssene- 1- O-dodecyl - 5, 6- di deoxy- 5- azi do- ( 3, D- getrabooepopsi de. A
m xture of the above conmpound (9.0 gm) NaN3 (9.0 gm, and DMF (50 m) was
heated at 100 C for 48 hours. The solvent was then renoved under vacuum and
the 5 resi dimstratetthe detdilsvab theiipvaitive dinid sheuld yiot he eorstraineddoamsih g sgoph wat er
(2 tinmes 59fme?%cs nV&iigdue was dried over anhydrous Na2S04 and the

sol vent was rernoved under vacuum The crude material was purified by col um
chromat ography (silica gel 100-200 nesh) on eluting with a mxture of 2%
ethyl acetate in hexane to ObEXPERIMENTALMDHEPAINS el d. 10 The fol |l owi ng
conpounds were prepared simlarly: butyl

2,3- 0O i%opropyl i dene- 5, 6- di deoxy- 5- azi do- (3, L- gul of ur anosi de hexy!l
2,3-0Oisop i -b, 6-did -b-azi ~i 5 L- ur Si

2,3-0Oi soprk)%gé{lgl dsgg\%g?s& %’%l ﬁ%ééggt;?)p g 8].1%9 ﬂz%)!,( é)?ﬂ%hg& e?#ku‘r atgtg%}{}%gdgwfg’

decyl 2, 3- Ohexumps, cipylldichdmrentztifaneli waoXyied usingdari6Gs drying ehpemanaciotdinStep 3:
dodecyl 2, 3-0Oisopropylidene-5, 6-di deox ‘% am no-~3, L- gul of uranosj de. To a
suspensi onthsr PISEAYTS desgifed in dhey Igrpturds oWt ysobens- save ReQr Aiifsdoh el uti on
20 of the | [ [ f | Se.
Once the. by anoinfles IR SpRla herSceoRlil ag gl Mullfor A b sk M

t enper # ur en fadteridn Eimes Partggare sstrivAbhtwiNecldecdilapog edR dspnarve (AAMR ) daia (I8f

ice-water mxture. T reacti.on_m xt u was then filtered thrqugh celite,
washed i t ) P Fcoptec-Aies Vapich Mres b P e e GiraERy ST The
residue m%t%ﬁﬁ&hﬁ@a@d.'@he@x@ngalﬂ% phii&f Wdss Fpetdt ECVR were'\esigdd ‘ﬁki‘h@ anat er

and brine. The solvent was dri e(Ij] over anhydrous Na2S04 and renoved under
vacuum Cr fdeigmoMaT-4hd8 passi spestiomyptee clqumped hwishearodN&SHY datd spdterned wit h
an ethyl acetate-hexane mxture (50:50) to obtain a 61% yield pure
roduct . TRENTETF TS COMpU TSR ahe efritas 8 s5gom He, 156°

but y124 8- Od SAREQPKbLERAS werb usiadeoxy- 5- am no- (3, L- gul of uranosi de hexyl
2,3-0O1sopropylidene-5, 6-di deoxy-5-am no- (3, L-gul of uranosi de heptyl
2,3-0Oisopropylidene-5, 6-di deoxy-5-am no- (3, L-gul ofuranoside 34 WO

001 42053 PCT/ | BOO/ 00021 decy!

2,3-0O i sopropylidene-5, 6-di deoxy-5-am no- (3, L-gul of uranosi de Step 4:

dodecyl 2,3-0isopropylidene-5, 6-digeaxPl® N{ [ 4-(2- nmet hoxy- 2- oxo

et hyl ) phenyl ] am nocar bonyl am no }-~3, L-gul ofuranoside 5 To a col d sol ution
of amne (0.5 gm in dry CHzA 2 (10 m) was added the nethyl ester of

p-i socyanate:- 4- phen ' ' 5041 in.5. fo [y 4 Chi t,0-5 C
The re%dgti Egﬁepﬁ%aﬁf) l&réeg11 &‘Qk??‘%@&ﬁ%‘:&‘%? h(e)n%g#:s?’{s gdrlrclri)georx gtsuge()ﬁ4 g:i‘zréa tﬁ% rgs, after
whi ch 90 mbxé8ek)phien FHaki ndcidsn Adstat tRLItofukdnov@s then washed with water
(2 times 10 mM) 10 and brine (2 tines 10 m ), dried over anhydrous Na2S04,
and the sol vent was renoved under vacuumto obtain an oil. The product was

pur {1 ed, DY 8l YOS hESURIARRERNY oL 2900 S oY EDlahdhenn 1Y)

acet at e- he to o

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 (NaHCOQs3) solution and brine. The residue was

then dried over anhydrous sodium sulphate (Na;SO4) and the solvent was removed

25



white solid in 80%yield. 15 The follow ng conpounds were prepared
simlarlyg 2,3-0O i sopropyl idene-5, 6-di deoxy- 5- N-{ PCT/IB00/00021
[4-(2- metWoxy 4éosfgoet hyl ) phenyl ] am nocar bonyl am no}- (3, L-gul of uranosi de

hexyl 2, 3-0 i sopropylidene-5, 6-di N {
[ 4- ( 2- met hd¥BfeAeHBIHP| ODEHR 3 ofL am?’ffgc\é?sommﬁedanﬁ ?f&?m(‘33h£°’§%f95‘1aali‘3é%§$ de 20

heptyl 2, 3-.Qrék BE&Q%'Hngxgkﬁxyﬁct@rte@@M -anelieht {o%oHtAin T8 de @g

oxoet hyl )pheny am nocar am no} - L- gul of uranosi
2,3-0Oisopropylidene-5, 6-di deoxy 5-N-{ [4-(2-nethoxy-2

hyl b - \MPLE 8
?ﬁgﬁtar Y ol o rognds vE s rE A S iR YR B 5 hor oxy
-2 Oxoeghyll)i)beﬁﬁﬁﬂogm'ﬂ%@@ @Q{Eﬂk@}rnﬂj'@e&(y(ﬁ%%%}lh% [@WPsiaflse 30 A mixture

of ester (0.3 S obtained in Exanple tep and 10 m of aqueous
NaCH (1N) vla%rdqsapmﬂyladensa -G-Heptyl-b-deony-s- p-ﬂ'dsgr—edfoighrc,ofﬁrbmoseeact i on was
cooled in anice-batch and acidified to pH 3 with 3N HO and a white solid
separ at ed, MhfOcisopopylidene FoP4ntd D-deoryt SO’Q}Q@@ -ghecodwianesel upon st andi ng

t t I d h t at d
ashod i oAb spprog e vk eS Nagal o bl e et ont “was T emoved

under vacuumto obtain the 0|I Crude product vvas purified by flash col um
chromat ography by eluting with an ethyl acetate-hexane m xture (35:65) to
obt ai n18 5 Stepi: h2t @iisvgrapglidede3r0-Age-yi6alidtox Fhezidotf), budefyranospounds wer e
prepared simlarly: butyl 2,3-01isopropylidene-5, 6-di deoxy-5-N-{

[ 4- (2- hydr oxy- 2 oxoet hyl ) phenyl ] am nocar bonyl am no}- (3, L-gul of uranosi de 10
hexyl 2, 3- Q iniQRFOBY tHed&Mepcund dwﬁéwoé ﬁaﬁ 1[?12(02gﬂ¥dﬁ119)3%:'(1220 gm), and

oxoet hyI ) phenyl | am nocar bonyl am no}-~3, L- gul of uranosi de heptyl
2, 3- O i sopMNoPydindendfotmamledddMy) 5SINnfl) was heated at 100° C for 48 hours, after

4-(2- hyd 2 h | ) ph I I 3, L- gul of d
- by o2 eoct vl Lol s ngear ponyl AT (3, Ly o uianes] de
oxoet hyk) pm@;aydl;s%meaqs%ng;@w&a@rgneqbasmd kwmu\lv%yg fRk 49 ,E?SA:‘@&% X%An%c

Preparation of alkyl kylaryl 2,3-0isopropyli ene 5, 6-d
[ 4- (chl or o,lay20 waetdnigdl ower anhydrous Na,SOq4 and the solvent was removed under vacuum.

or epar ot STTPER R PR AR Ml TRl P i S 0 s G %ﬁeﬁmw”f g
an appropr inddsB) LSifg YA P82 )acetdicHExhie nHA0E: @IQ&)Q@LH’neeld@ﬁledwﬂn lafi oil 1n
90% yield.

20  The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-azido-§,L-idofuranose.
1,2-O-isopropylidene-3-O-hepyl-5,6-dideoxy-5-azido-f3,L-idofuranose.
1,2-O-isopropylidene-3-O-butyl-5,6-dideox y-5-azido-f,L-idofuranose.
1,2-O-isopropylidene-3-O-methyl-5,6-dideoxy-5-azido-,L-idofuranose.

25
Step 3: 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-amino-f3,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 mi 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 m] of THF and the
26



Exanple 7, Step 4, to obtain the desired conpound. 25 The foll ow ng
conpoundswripfzgsepared simlarly: butyl PCT/IB00/00021
2,3-0O i sopropylidene-5, 6-di deoxy-5-N-{ [4chl orophenyl ] anm nocar bonyl am no
}-(3, L-qgul [ anQsi I %i S i dene-5, 6- XY= o= 4 30
chl or ophen§ lid% 'rg%ggg%gﬁd;%gﬁ%nuo %“ﬁ%ﬁ‘% ?nggls\o g?ddg’ %deogﬁgf’ya%yi\lééedte

2, 3- O 1 sopafdWakkineith watdh 2@ Oxiyie ST {olVeht hak Aried beayAnhyadie PaLR0pYA@T NOo
}-~i, L-gul of uranosi de 36 W O 00l 42053 decyl )
2, 3- O i sopFaspoveddmder vacsug; igebiain an Rl in PhZhyieldo bhe pompeuridbened asinger no

-(3, L-qgul [ = e | i - - di - 5- N
Lachi o oph SRS anR 8%es BRRE by (P RaaRY shEFASs an s e R s ™
2,3-Oi50propylidene-5, 6-di deoxy-5-N-{ [4 net hoxyphenyl ] am nocar bonyl am no

}- (3, L-gul of uranosi de hexyl K 2, 3-O i sopropyl | dene-5, 6-di deoxy-5-N-{
[ 4met hoxy pABAYPHAHNE GemPAHI WERe aﬁp}iregézml¥9gm: of ur anosi de hept y!

2,3-0i Lidenes b, 6 di - . . .
ot hoxyphong L A ROEARghe o SRRV fidk G aminesB Loidofhrapgse.

2, 3- O-i sopn@p@lissist lﬁieﬁeglﬁﬁh@g 1-5;6Mifledxd~ TRinhRXS P@BHIrknk81 nocar bonyl am no
}- (3, L-gul of uranosi de dodecyl 2,3-0isopropylidene-5, 6-di deoxy-5-N-{

[ 4net hoxy phea@tijgopdicienddAybartyild,6-did8oAy-frahmofafdrakifdendds. but yl

2,3-0i soprop&sl,i dene- 5, 6- di deoxg/- 5-N-{ [4 tolyl]am nocarbonyl am no

}-~i, LIQul &f% dﬁﬁé’??ﬁé‘d@é@q}toﬁ’f}%-bﬁ’@éﬁeebyﬁi%ﬁ%'%@;@ﬁpﬂé%@y- 5- N-{

[ 4t ol yl ] am nocar bonyl am no }-(3, L-gul of uranosi de heptyl
2,3-0isopropylidene-5, 6-di deoxy-5-N-{ [4 20

t ol yl ] am nScarddrBrDaisdpropylpiche-GeD akeuylan®sliditex ey { [4-(2-methox y-2-
2,3-0Oisopropylidene-5, 6-di deox¥- 5- N- 4t ol yl ] am nocar bonyl am no

}- (3, L- gul 8restavlicay Japiaeearpony amiao) Sdpidpyianeene- 5, 6- di deoxy- 5- N-{

[ 4t ol yl ] am nocar bonyl am no }- (3, L-gul of uranosi de 25 EXAMPLE 10

PcTnsool 0002~ Preparation of 1,2-0isopropylidene-3-0 dodecyl -5-deoxy-5-N-{

[ 4- ( 2- b2t h@sya olaxokitioy | of piveiny [ 1.argnmomadryansthginteride eCEXlY) Aounpnose. 30
ft gf /o |1 sopPesg the msthyl eeteriofcRsispryanateat-phsnyl aestigdsida (O i 2 mhebdry 37
WO 00/ 4205%H2C12 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,;SQy, and the solvent was
20 removed under vacuum to obtain an oil. The product was purified by flash column
chromatography (230400 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 Step 4:
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-N-{ [4-(2-methox y-2-oxoethyl)
phenyl]aminocarbonylamino }-f3,L-idofuranose.
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-(2-methoxy-2-oxoethyl)
phenyllaminocarbonylamino}-f3,L-idofuranose.
30  1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-(2-methoxy-2-0xoethyl)

phenyl]aminocarbonylamino }-f,L-idofuranose.
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PcTneooi 0o02i To a suspension of '
1,2-0is i dene- 3- O dodecyl - a, D- gucof uranose (20.0 g d by

t he net hg‘gbﬁb@%%ﬂsged in US. Pat. No. 5,360,792) in water ?%Sﬂﬁ?i a?ﬁO-S C,
a solution of Nal04 (20.0 gmin 60 m_ of wat er% was added dropw se, after
whi ch 5 t hd.2r@zeenrepylideae-3tQmpathyla:.o-Aistsar t-amyd Mafdrmethoxy-2roxeedids. 250 nd

of et hanol . i ] re and a white solid was

separ at ed, p&%ﬁé}%ﬂ'&ﬁ%aﬁbﬁn&g&é&gg%—ﬂ@gﬁﬁeﬁ% "was evaporated fromthe filtrate
under vacuum and et hyl acetate was added to the residue. It was then washed
with water, dried over anhydrous Na2$S04, and the sol vent was renoved under
vacuumto obtain an oil in 81%yi eI@?AWé%%t was used as 10 such w t hout
any purgéfication for the next step. The foll owi ng conpounds were prepared
simlarTy: 1,2-01 sopropylidene-3-0 nethyl -4-carboxal dehyde-a, D gl

ucof ur anos@reparation of 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-

1, 2- O i sopropyl i dene- 3- O but yl - 4- car boxal dehyde- a, D- gl ucof uranose 15

1,2-0i sopkessyyliphgeyltangineraseonylamine lbdeidaferenosgde- a, D- gl ucof ur anose

1, 2-O i sopropylidene-3-0O decyl - 4- car boxal dehyde- a, D- gl ucof ur anose. Step 2:
1, 2-O i sopropylidene-3- O dodecyl - 4- oxi m no- a, D- gl ucof uranose 20 To a

sol uti on ofA Mikiirexy kasf axeobiyiAkdialExamipie!l,(Skéh 411).0igh)antdiaghesue NHOYIN di ne
(50 rﬂ} at roomtenperature was added a_sol ution of al dehyde (obtained in
St ep 110 153@ml) washeagd &t502 foioy tvanbiouse dihedeagtion svas cpeled Ju am ingrbatchmpd; di ne

compouna it o B T ChAYPReITAE PR, S0 Qi e, RS

washed wi t Bega@ieadi) upbni echddveit rabmMtenperatu® T/ SGductands dxb@cteewigndthylas
renoved under vacuum The crude product so obtai ned vvas]afurl fied using

flash chr oAeetagapyashed ayith wagrvdriad ever smbydrenh\Na:¥Retng ehehgolesné Wisxt ur e
to obtain LIg BBl 9t (8 oBAM ¥h Shd TnIGude bl 9af BIRRLA Y RS
prepared simlarly: 3

1, 2- O 15 0ptapyini dhemratdgfaphy bigydlatthgowithiancetlayl Dcglatecldxanamaig mre (35:65) to
1,2-0isopr op%/I i de ,e-ﬁﬁ% but] | - 4- oxi m no- a, D- gl ucof uranose 1, 2-0O i sopropyl i
dene- 3- O h8YIn.ap Gini 9% B YEIP. gl ucof uranose 38 WD 001 42053 PCT/ | BO0100021
1, 2-O i sopropylidene-3- 0O decyl - 4- oxi mi no-a, D- gl ucof uranose. St- ep 3:

1, 2- O i sopropyl i dene- 3- O dodecyl -5 -deoxy-5-ani no-a, D-xyl of uranose. S To a
suspensi onThé fallamiggscanyounds thege prepar¢dbgmidajlyat 0-5 C was added a sol ution

of oxinme o ined in.Ste 1 i ssol v i m, of ,THF) dropw se.
Once the ag’g?({)"ll%or?r?ﬁé'g 8??2%’@’%‘%2“?%%#?%3 X%%glﬁd:l%ﬁ%ggdrsogp'ﬁ-ed at room
tenperzy ur &Jeﬂfyl)‘ﬂ;h&%}ﬂh%in@ﬁﬂﬁﬁﬁlahﬁkbM@i—ﬂ@ﬁﬁﬂﬂ&éﬁd_ by the addition of
ice-water m xture. The reaction mxture was then filtered through celite,

washed wi t h21@gdsopropdidaner3-ehbicptieS. e dlideeny- 518 {(ids2-hpdroxpd- under vacuum The
resi due was_di,ssolved in 200 m . of ethyl. acetate) washed with water and
bri ne. Theoéooef}{)'i)r?be TP Ow}eafn"é??}ﬁeéflgﬁgurﬁg’fgo4 and renoved under vacuum
to obtain an.@id 1i8Ehe 8- Bty 1- 5 s ailddax y SONLITH-(S Iy arRy 996 2R  pYe@1 Pt | NY
w th ethyl acetla (rad’i{}ol olgt ain tZe Vi scoug oi m(%& yi Z| d. 15 T}r%eeifﬁjo | ow ng
conmpounds awinecabemdaeihosifhlidefusanose.

1,2-0jisop l.i dene-.3- O pet hyl. - 5-de -5-am ng- a,, D-xyl of uranose 1, 2-0 i

i 0 |c2) r CC)} p%/ﬁS i &2%‘-‘%’1’% Uanﬁ;gﬁﬁg?égaﬁﬁ%gy ;Q QﬂﬁDh(_yf‘r‘lﬁ‘rY% ose

, 2- O- i sopgRRMvNRRaR11T yRIAEOXE 1. 3d8firis@ D- Xyl of uranose

1,2-0i sopropyly:l eﬂ?—%— O decyl -yS-deox%-S- am no-sa, D xyl of uranose. 20 St_ ep
4:h 2- Oli sopr opyl ibdenle- 3-0 d?deC)E/}l - SEC“(;feoxy- 5- N—{T[ 4-(2- Imét hory; 2- oxofet hyl)
phen-yl am nocar bonyl am no }-a, x;(é w?ﬂ%;e. 0o a cold solution of am ne

(2.4 gm 8.12 mml) in dry CHzd 2 s added a 25 sol ution of nethyl
ester of p-isocyanate-4-phenyl acetic acid (1.5 gm 8.12 mol) in 5

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

(chloro, methyl or methoxy)-phenyl]aminocarbonylamino }-f3,L-idofuranose.
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m of dry CHzZC12 at 0-5 C and the reaction was stirred at the sane
t enper at uye ob/@tos3¥ hours. 90 m nore of CHZCl z were added t ecirheoorobait | on)
whi ch was washed with water (2 tines 10 m) and brine (2 tines 10 m),

dried over Lyve vied, under vac to
obtain an glﬂ Plang@%m%fp??p%cgggﬂlﬁafl gge%%%ggﬂfﬁ’ésrﬁpco %ﬁgﬂ) c’hr%r{ﬁ?g drhnaphy
and el ut ed widhtdn @pr@xhyé isacginatecudiny dresafexgro¢etlufe?fl &3ribed MEainiple 1Whi t e
solidin 63%yield, m p. 74-75 C. 39 WD 00l 42053 PCT/ 1 B00/ 00021 The
fol | owi ng §Eﬁ9ﬁbl§916@awé?‘%dﬁ$’@ﬂép@&°§‘?% larly to those described in Exanple
10, Step 4: 1,2-0isopropylidene-3-0 decyl -5-deoxy-5-N{ [4-(2-nmethoxy-2
oxoet hyl ) phenyl ] am nocar bonyl am no}-a, D- xyl of uranose 5

1, 2- OiSopEheﬁdlla&ﬁnge&nﬁbﬂmbswberépxépmdsEmIMrIy [ 4- (2- met hoxy- 2

oxoet hyl ) phenyl ] am n carb am n D- xyl of ranose
o) bt et s odeyhs st N-He

[4(2 nmet h m no} - a, D- xyl of uranose
1,2-0i sop?@éyﬁ%@ﬂlﬁ%h@g‘?ﬁh%ﬁ@ggg‘)aggg@%oféi[4 (2-nmet hoxy-2 10
oxoet hyl phejzyOdespropdidehoByd-dacyin;6-dideoxy-ba{y(4anose. EXAVPLE 11 Preparation

of 1,2-0isopropylidene-3-0 dodecyl - 5-deoxy-5-N-{ [4-(2-hydroxy-2 15
oxoet hyl)pﬁ'@ﬁfﬂ e Fsrinpassbrnyiaming P.laidofwgneseur anose. A m xture of ester as

obt ai n%i Eg%qg@rg@;}wbnesg%Fﬁl%ts,]’zggccﬁ?%orﬁrgj ﬁueous NaCH (1N, 30 m) was

heat ed” at ooled in an ice-batch and

aci di fi ed t@ofiphényMdniindrbdaylandiho YL GHofutdiBse2 White solid separated,
becomi ng 20 an oil upon standing at roomtenperature. This product was

extracted W2t®- mmwyhaﬂem athbu edidepxyrS-Walldr, dried over anhydrous

Naz S04, and .t he, sol s rmve vacuumto obtain an oil. The
crude pr odg}&lf) (ngn)ﬂ f‘?cé’ Wlﬁgﬁi jédg?f H"8#t onat ogr aphy by el uting with

an ethyl aget@ligy 'El@né@@-%@ecé'ﬁ§m6ﬁmleéx9-ﬁmgh-n a white solid in 87%
yield, m p. 94-95 25 The f OW ng conpounds were prepared simlarly:

1, 2- Olhi8prrmpyolxyplmneﬂBmmodmdayhyIBmdwd@Lgchu{anose o

4- (2- D-

L G Y opl et e A Jy@@‘oée‘&@er BN hyr o 2 500 o¢
oxoet hyl )pﬁﬁ%%(%@{gﬁzﬁ%{npﬁdﬁm }no?-ﬁ%yé;?élﬁécﬁ?&%ﬁy dr oxy- 2

1, 2- O i sopropy eoxy-5- N-
oxoet hyl ) ph,ér@hs]c@mm«iamdamhclam h6)dideoy>0yNofffdr anose 40 WO 001 42053

methox yphenyl]aminocarbonylamino}f,L-idofuranose.
20 1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-
methoxyphenyllaminocarbonylamino ) §,L-idofuranose.
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-N-{[4-
tolylJaminocarbonylamino} §,L-idofuranose.
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
25  tolyllaminocarbonylamino}f3,L-idofuranose.
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
tolyl]Jaminocarbonylamino } §,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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1, 2- O-i sopropyl i dene- 3- O net hyl - 5- deoxy-5-N-{ [4-(2-hydroxy-2 .

oxoet hyl kg@ggqio]és am nocar bonyl am no }-a, D-xyl of uranose. EXpMh#aoheo2?

PCT/ 1 BOO/ reparation of 1,2-0isopropylidene-3-0alkyl or

al kyl aryl - 5- deoxy- 5- I\I—&r({adf_( chl oro, rret%yl or .

met hoxy) - pRER#I2aR ¢fod &rBdrraraplidens-3:0-8o98rybp Srdidesy-S-MTht4d@anstbex¥ani ne,
prepared shm . [e: ] j anple 10, Step 10 3, was
react ed m?r@gﬁr‘%ﬁeﬁ%g%@’%@g %Hg@z,cﬂ”%ls??%bda?ﬂ?sane procedure descri bed
in Exanple 10, Step 4, to obtain the desired conpound. The foll ow ng
conpounds were ‘péggar ed simlarly:

1, 2- O i sopBigpl I, &hisopropytdensd; O-dndgex) 6 denxpeS-p{tasyl-gt, D-allofuranose.

chl oropgﬁenyl am nocar bonyl am no} a, D- xyl of ur anose

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

[ 4chl or ophenythJigiptdpfiasosy0-asdedgl-6-ddey- & D-afl fuAMeSE  (prepared by  the

1, 2- O i sopropyl %@3- O hexyl - S?deoxy)%-’;l\jl-{ (prep y

[ 4chl or ophmathoflarepertesh it dh§1 Hat. Mo.} 4.8901%3)| wheireastesk with p-toluenesulfonyl

1,2-0isopr i dene- 3- O but,y| - 5- deoxV.- 5= N- . .
ohi or ophenyIEdt YSRE Bo Rt AR et fogiep 1. o obtain the desired
1, 2- O i sopgsydundeme6cS-yiklaet hyl - 5- deoxy- 5- N-{

[ 4chl or ophenyl ] am nocarbonyl am no } a, D- xyl of uranose

1, 2- O-¥G&opr opyl i dene- 3- O dodecyl - 5- deoxy-5-N-{ [4 25

met hoxyph 1. hocar bonvl,am . .

1.2-0] Sog?%épglo?l? énr%_&gl?%%ﬁggyfﬁgr&a%gﬁ{@?lkﬁ% W38 described in Example 4,

[ 4et hoxyp$wepyt ] am nocar bonyl ami no } a, D-xyl of uranose

1, 2- O i sopropyl i dene-3- O hexyl - 5- deoxy- 5- N- {

[ 4mret hoxy pherisampyBaeIcsbRy fes-flepx &5 D-RyylorBr airfyenge

rlretz &LE‘BEL?%%#%%@QS %@ﬁaﬁpﬁ‘g}ﬁgg%&y{) é%%h‘é%@“&i‘”a“% 001 42053
1, 2- O-jssopf ,Qm-ﬁéogﬁii‘)?ﬁgérgmmyr-é—ﬂgfggy-gﬁbw-{(x,D-a]lofuranose.

[ 4met hoxyphenyl | am nocar bonyl am no xyl of ur anose
1,2-0O i sopropylidene-3-0O dodecyl - 5-deoxy-5-N-{ [4tol yl) am nocar bonyl am no

or T roRRNE A b PR RIS S o ottt (4
, 2-O-i sopropyl i dene- 3- O hexyl - 5-deoxy-5-N-{ [4tol yl ]am nocar bonyl am no }

}

t

1, 2-

a, D- xyl of uranose 1, 2- O-i sopropyl i dene-3- 0O butyl -5-deoxy-5-N-{ [4 10
t ol yl ] am ndcaxbhoef dné abdve, DsWyteoNaNanosleDMF was heated at 100° C, using the
1, 2-

a, D

O PSS S SubE Ik T B doh Sh WAoo o )
82% yield.

The compounds prepared similarly were as follows:

1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-azido-f3,L-talofuranose.

1,2-O-isopropylidene-3-O-hepyl-5,6-dideox y-5-azido-B,L-talofuranose.
25  1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-azido-3,L-talofuranose.

Step 3: 1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-amino-f,L-talofuranose.

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

The following compounds were prepared similarly:
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PCTI 1 BOO/ 00021 Preparation of

1,2-0i s%g@)qoggene- 3- O-dodecyl - 5- deoxy- 5- N-{ [am nocar bogyragdueaehphenyl
acetyl -L-Leucyl -a, L-Aspartyl-L-Valyl-L-Proline}-a, D-xyl ofuranose. To a

T S
s st r P SBigBFliche bR X0 EORE S A ERIb AT dRBCL 20 01 Ca 5
gm, and Lﬁztoéﬁsbb@'pzhaé{@tﬁoomp}z5,)s-dﬂcysdﬁcsmshérﬁfnbom(téioﬁ&am. wer e added

sinmultaneously to the reaction mxture and stirred for 24 hours. The
reaction mxture was poured in water and extracted with 25 CHZAO 2 (2 tines

50 M) . fallow washi 29N at gd;. HC%SJ;_ S i O er, brine
and dr iSedwg%T%'GSPBBOLB R “2@(}46 _q‘%}eegglg:?’\gledr’l{l\é%ﬁ ) h@%}&gwgg@\é’@%} reduced
pressure td%o@ﬁ\&l)?qh‘éﬁﬁﬂzﬁniﬁ@@dﬂorﬁ%rhiﬂo?-M—%oﬁ%ob@ed for the next step

w t hout any pufification. 30 To a solution of the above benzyl ester (0.8
gnm in ethyl acetate (70 nl) was added Pd/C (0.2 gm at roomtenperature
and subj ecgfed t.o hydrogenati on using Parr, shaker 42 VWO 00/ 4205

PcTNBOQ 00d%i 2 g © tamfﬁr@%t% W@_ét’%ﬂ%%ltw%gwf W EUPRf RIRPCXIA Zentt e vas
removed t ool aéil, dsi 'tﬂeenﬁﬂl!oﬂdiekéﬁb%@%hm)@hgﬂe Thetehd, | ioWibign GBRES were
prepared simlarly: 1,2-Oisopropylidene-3-O dodecyl - 5- deoxy-5-N {

[ am nd@ar bueidp apinpelphieriP7atietds| - a, L- Aspartyl - L- Val yl - L- Prol i ne} - a, Dxyl of ur
anose 1, 2- O i sopropyl i dene- 3- O dodecyl - 5- deoxy- 5- N{

[ am nocar bonyl am no] phenyl acetyl -L-Val yl -L-Proline }-a, Dxyl of uranose. 10
EXAVPLE 14THRr fofjatvaig &ﬂmlﬂfunﬂs et pepMieapithildBNer Bose dadasyd PERaAE-H- N-{

[ 4- (2- met hoxy- 2 oxoet hyl ) phenyl ] am nocar bonyl ami no }-a, D-ri bof uranose. 15
Step 1: 1,3¢i#i sopropyl i dene-3- O dodecyl - 4- car boxal dehyde- a, D- al | of ur anose.

repored 10 SPRRTIARE HOGEH S Bt S B G BRI sy ng e

procedyr e phen@ARsRihb&EBor ylarha P, le-talfurdbosd) 1, to obtain a 76%yi el d.
1,2-O-1sopropylidene-3-O-heptyl-5,6-dideox y-5-N-{ [4-(2-methox y-2-oxoethyl)
phenyl]aminocarbonylamino }-f3,L-talofuranose.
1,2-O-1sopropylidene-3-O-buty}-5,6-dideoxy-5-N-{ [4-(2-methox y-2-oxoethyl)

phenyl]aminocarbonylamino }-3,L-talofuranose.

20
EXAMPLE 5
Preparation of 1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonylamino}-f3,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}-3,L-talofuranose.
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The foll ow ng conmpounds were prepared simlarly:

1,2-0iso | i dene- 3- O net hyl - 4- car boxal dehyde-a, D-al | of u ‘
1,2-0i soﬁpﬁﬁyﬁog%ne- 3- O butyl - 4- car boxal dehyde- a, D- al | of ur g%@%QgOZI
1,2-Oisopropyli dene-3-0O hex yl-4-carboxal dehyde-a, D-al | ofuranose

1, 2- O i sopr bayP-ishprepydideneddrheptyle b isidesk Sy ddd-42-bydioxyf2ir anose. Step 2:

1, 2- O i sopropyl.i dene- 3- O.dodecyl = 4-.0XJ i,n0s &, D-al | of uranose. 30

1,2-0i sopr?fﬁ%}my@é’ﬁgg ABIAREH “Ylﬁ"lfa?id?}ﬁab"gwa@ﬁa, D-al | of uranose (obt ai ned

in Step 1) yaspj d¥hd-BLABEYR3 Yl diddaxyss-Ry{aqeyard§ez. usi ng the
procedure desi?ilsgjggl&ﬁﬁ Exanpl eﬁiYO,xSt]epxg, toﬂogt aiyg an 80%yield. 43 wo

00i azos3 Thexdetyl phemd]amtnpeadrohylavine} -Biletatofedineseni | ar | y:

1, 2-O i sopropylidene-3- O net hyl - 4- oxi m no-a, D-al | of uranose

1,2-0i 550pr opyl i dene- 3- O but yl - 4- oxi m no-a, D-al | of uranose 5

1, 2- O i sopropylidene-3- O hexyl - 4- oxigf Aprpa,Ey @l | of ur anose

1,2- 0O i sopropylidene-3- 0O decyl -4-oxi mno-a, D-al | of uranose. rcTnsooi oooz~
Step 3: 1,2-0isopropylidene-3-0 dodecyl -5 -deoxy-5-am no-a, D-ri bof uranose.

i , i ned i , .red d,w,th i h
out 11 neq’ | R To 1 ERsRorr BRIt RRr oI L oo PRt SRl Ror SRR ©
conpounds V‘&Bﬁn&ﬁ%@ &F o rk/])';f)ll_le\Sf\;fygaminocarbonylamino} EE,D,-ta]ofuranose.

1,2-0Oisopropyll 3- O net eoxy-5-am no-a, D-ri bof uranose 15

1, 2- O iKopropyl i dene- 3- O butyl - 5- deoxy- 5-am no-a, D-ri bof uranose 1, 2- O i
sopropyl i depe- 3- O hex yl - 5-deoxy-5-am no-a,D-rj pofuranose

1,2-0 soprﬂﬁg?sﬂéaé‘ﬁgg@ﬂéww gtrw%af?ytpstﬁa&ﬁwsv%%w BepRleahoer 3st@p 4:
1,2-0Oisopr j =35 A RMIEOYY = < : = P tshyl ) 20
phenyl ] am n@gﬁétmﬁagﬁpﬁg -a, D}%) f%gfg %’r g%régzteﬂﬁ‘é{ﬁé@?ﬂ@ggﬁgggd;}’nngé%ﬁ% tep 4

was react edStep #hiormibtaiy theedssiged afmpouind on § Efegtiedd4- phenyl acetic acid, using
the nmet hod described in Exanple 10, Step 4, to obtain the desired

15  The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideox y-5-N-{ [4-
chlorophenyl]aminocarbonylamino } §,L-talofuranose.
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
chlorophenyljaminocarbonylamino}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 } 3,L-talofuranose.
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-

25  methoxyphenyl]laminocarbonylamino} §,L-talofuranose.
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{ [4-
methox yphenyl]Jaminocarbonylamino } §,L-talofuranose.
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{ [4-
methoxyphenyl]laminocarbonylamino} 8,L-talofuranose.

30  1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-

methoxyphenyl]aminocarbonylamino } §,L-talofuranose.
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urei do conpound in 68%yvyield. 25 The follow ng conpounds were prepared
simlarl e described in Exanple 14, Step 4: PCT/1800/00021
1,2-0i sgvpé@pgfpﬁene 3- O decyl - 5- deoxy-5- N-{ [4 (2- met hoxy- 2

oxoet hyl ) ph am n arb a D-I‘I j anose 30

1,2-Oi sop]r‘ggijlls ﬁ@?ﬁd%gyldi% Hdegx Ky {{ *( 2- met hoxy- 2

oxoet hyl ) ph 13593%9 BARY)B P10 arfdsd T | bof uranose 44 WD 00/ 42053
1,2-C}Isoprf:.'}l’mqn}l ene ?Ca}ﬁg B-S deoxy-5-N-{ [4-(2-met hoxy-2

oxoet hyl) mhm@isbpmpyhdmekﬂa@ydlecghﬁ JHeadidenxp-3-Nb{{f#iur anose

1, 2-O I sopropyl i dene- 3- OrrettbyI-S eoxy-5-N-{ [4-(2-nethoxy-2

oxoet hyl ) ek ﬁ?ﬂ‘&}?ﬁmﬁ’&&k%@}l Lnfalofrangsey. 1 i bof ur anose. 5 EXAMPLE 15
PCT/ | BQO/ 00 _ S NLLT4.
1, 2- o?’sog‘r’%gﬁg@%ﬁgﬁ@" he wopfl-3,0-qideoxy-a Ne 1 4- ( 2- hydr oxy- 2

oxoet hyl )nb@qﬁhﬁmmﬁgrahﬁﬁw}lﬁa]mm@fu}a@s&rl bof uranose. 10 The ester
obtained in Exanple 14, Step 4 was hydrolyzed with aqueous NaCH (1N), using
the pr ocedu?-®-isaptopybdeners-Bxbuipht b6-tideoxy§-Nil4i n t he desired conpound in

0% | d h f d d | arl
1 2. 01 sopP SRy ienos i RRMAGRONET § prepared stmarty

[ 4- ( 2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no}-a, D-ri bof uranose
1,2-O i sopropylidene-3- O hexyl - 5- deoxy- 5- N-{

[ 4- (2-1Rydr oxy- 2oxoet hyl ) phenyl ] am F&@dYIBBRYl ani no}-a, D-ri bof uranose 20
1,2-O i sopropylidene-3-0 butyl -5-deoxy-5-N-{ [4-(2-hydroxy-2
oxoet hyl ) phenyl ] anmbcar bonyl am no}-a, D-ri bof ur anose

1, 2- O i sopepitht e € - dodee MIERIBYD-=iBorgtepyiitehe-N-G- db&ec(yzsfmta@ef

([4-
oxoet hyl ) phenyl ] am nocar bonyl am no % a, D-ri bof ur anose. XAI\/PL[E
methoxy-2-oxoethyl)phenyl]aminocar onylammo BL—gulofuran031de

2.
(6

15 Stepl: 2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-5-p-tosyl-a,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
NaHCOj solution (2 times 10 ml) and brine (2 times 10 ml), and dried over anhydrous
Na;SO;4. 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 prepared similarly were as follows:
2,3-O-isopropylidene-1-O-butyl-6-deoxy-5-p-tosyl- o,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-deox y-5-p-tosyl- a,D-mannofuranoside.
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Preparation of 1,2-0isopropylidene-3-0Oalkyl or alkylaryl-5-deoxy-5-N-{

[4 (chlo yl or nethoxy)-phenyl ] am nocar bonyl am no

-a,Dri b@?{ﬂogﬁ@é 30 The desired am ne, prepared simlar IPfT{lgoql?ﬁoo%l as
descrl bed in Exarrpl e 10, Step 3, was reacted with appropriate isocyanate,
using the Stap:@PsbEeidopropplideanedcPidedacylds, Esligdapt e 5-2@1dogh. Bpgulofuranosideai n t he
desired conpound. 45 WO 00/ 42053 The foll ow ng corrpounds wer e prepared
simlarly: 1,2-01isopropylidene-3-0O dodecyl -5-deoxy-5-N{

[ 4chl or ophenyitard SokaraBeny tafpatd (9B Bnﬁ 'I@mgu(wgﬁﬁ and DMF (50 ml) was
1, 2-O i sopropylidene-3-0O decyl - 5- deoxy-5-N-{

[ 4chl or ophéana}tbq arm (5 & feyoB) haurs.ribhe} scdveDt miab diemrramoyed under vacuum and the

%4(2:h|czir phréen‘@/ (?Ht?.}agg_ N stgﬁc:eﬁgé gﬁ&(ﬁ%@%&}gn%@ged with water (2 times 50
1,2-Ci SODhﬂrﬁhcd?éﬁﬁm% »Qi@blﬁé’d overd@thydrous 'W4,S04 a2kl the solvent was removed

chI or ophenyl | am nocar bonyl am no} a, D-ri bof ur anose
1,2-0Oi sopmo@rmam ’Em@rn@q m,'itengl W%Rlyifgzdphy{co]umn chromatography (silica gel

15101 opr By daney S &SRR Sahaliscyt SREH THRER iy pras o obtain an

yl ] am nocarohqleg%rv,é]g } a, D-I’I bof uranose 15
1,2- O i sopropylidene-3-O decyl - 5-deoxy-5-N-{ [4
met hox¥®henyl ] ani nocar bonyl am no } a,D-ribof ur anose

1,2-O i soprapyl io%ﬂgg G reggr%é_x bar Ur anose

[4rret hoxypheny onyI am
1, 2- O-i sopba@yh |3Ct91?§bp30[@11|35ﬁ6l|5 O ey ys- 551&6 B,1-8uldfiranoside

met hoxyphenyl ] am nocar bonyl am no} a, D-ri bof ur anose
1, 2- O i sophowy 2iZderiecsopylidsnenl6- @dd@wx§faadNB{L-gulofuran031de

Rt AR T Ay A T .

4t ol a 0] [ r 5
[1 2- Cg!lésog?o y |3dg%d@6@@éﬁe 6 dh %Jg yﬁgﬂﬁf-?{ﬁ[ 5“1{% rf‘/ Sédrﬁ nocar bonyl am no

}a D-ri bofuranose 1,2-0i sopropyl i dene- 3- O heptyl - 5- deoxy-5-N-{ [4tol yl]
am nocar bonyl am no 1 a, D-ri bof uranose

1,2-0Oi sop : dadacy M@ﬁiﬁpwpysb BfcoX(-didaqxy-Spaming-B.L-gulofuranoside.

t ol yl ] am nocar bonyl am no} a, D-ri bof ur anose

1,2-0Oisopropylidene-3-0 net hyl -5-deoxy-5-N-{ [4 rcTnsoo/ 0o02i 46 WO

00/ 42053 PTd/al sBﬁ}iHn@:@ﬁZ»iUAdﬂ y[l @gm’)mmd@r”bﬁﬁ}(ﬁ(am'mﬂ (}-sa (MDwhs bddedraasanBidn
EXAMPLE 17 5 Preparation of sopropyl i dene- 3- O- dodecy] - 5- deoxy- 5- N- {

[ ami notr b8f19'1° %H%Bﬁé’ﬁ%"]%‘c‘ét%@ B- (B OuEPiin 40 mAoh ZHE)) drppwiseyPnge ol i ne}
ot ! My e RIS oA Lo
fol |l ow ng Ehensprloﬁéduasedd@sqmsd&bbylthe addition of ice-water mixture. The reaction
mixture was then filtered through celite, washed with 100 mil 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-f3,L-gulofuranoside
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-amino-f,L-gulofuranoside
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-amino-f,L.-gulofuranoside
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10 Exanple 13, to obtain a 74%yield. The foll owi ng conpounds were prepared
simlarlyyo %/ng%i sopropyl i dene- 3- O dodecyl - 5- deoxy-5-N { pcT/AIB00/00021
[ anmocar bonyl am nophenyl J acetyl -a, L- Aspartyl -L-Valyl-L-Proline }-a,D 15

ri bof uranose - O 1 sopr | i e- 3- O_dodecy] - 5- deoxy- S- N {

[ ami nocar Hgﬁﬂlzaﬁi%bgﬁﬂfé}wg?%@égg&49919&159‘1’1‘1E91dr']o1g?"ﬂ§m}a¥8§‘ﬁ? ri bof ur anose.
EXAMPLE 18 20 Preparation of 2,3-0isopropylidene-1-0 dodecyl -5-deoxy-5-N-{
[ 4- (2- met hoxy-2 oxoet hyl ) phenyl ] am nocar bonyl am no} - a, D- | yxof ur anosi de.
Step 1: 2,8e isopdadeei di2ieOlisGprdpylatene-55-dideony-5Naf [4(2-methoxy-2-oxo-

a, D-l yxof uranosi de., 25 A m xture of )

2,3-0Oi soﬁ@ﬂ%ﬂifsﬂwﬁmﬂ@@r%ﬁ' lmpgﬁ&-gg@%ra%qsgﬂq yxof ur anosi de (using the
nmet hodgreported in U.S. Pat. No. 5,367,062) (8 gnm), NaN3 (8 gm, and DV
(80 mM) was heated at 100 C for 9 hours. The sol vent was renoved under
vacuum andld heohbichititedof asindu@.5/gm) dh 850CHBALI (10ahhWasasddedttke aethyhashed
wth water (2 tinmes 50 30 m). The organic | ayer was dried over anhydrous

Na2S04, fiosteePbE-iscyaralafihardacelr &g heXbmghiie? mf dirmCHakd: #1rdé Grat er i al
vess pur | g Bk 350 G\ L4 o W2 0RIARRG AT HLEORLO0OZE Slsama} oor aphy

and elute acet at e- hexane xture ainan ol "In 83%
yiel d of trhiempter 6f @HeOlovas dbided twitl fvwwasgthew Washbiwither gep(2pmeedo sl | ar | y:
5 2,3-01isopropylidine-1-0O nethyl - ;ﬂgeoxy- 5-azi do-a, D | ?/xof ur anosi de

2, 3- OlfsopPd YNt & Himes 1), dped Byefamnydusts Nagksn ansl thesefigptnasieawved

2,3-0iso |i-dj, 06z | TRz - 5-azi do- f '

2301 sopraRdcbATo RS o The BRONLASEY IR POMER HBIABEEBY ) o p
2: 2, 3- O i(33pHopyrhést) ard thu@ddwilk ay lettbd deeaty-Hex ard moxtareD20y800 telobBrnsia de. To
a sol ution qf LAH_(g gn)_ iin dry THF (100 m) at 0-5 C was added the

sol uti on ofhiterRlidiRd 8%t Bound (3 gmin 10 i THF) dropwise. Once the

addi tion was conpl et e,

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

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

oxoethyl)phenyl]laminocarbonyl amino }-f,L-gulofuranoside.
25 EXAMPLE 8

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

oxoethyl)phenyl]aminocarbonylamino }-B,L-gulofuranoside.

30 A mixture of ester (0.3 gm), as obtained in Example 7, Step 4,and 10 ml of aqueous
NaOH (1N) was heated at 50° C for 2 hours. Thereafter, the reaction was cooled in

anice-batch and acidified to pH 3 with 3N HCI and a white solid separated, which
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the reaction was stirred at roomtenperature for 2 hours. Excess LAH was 15

deconpos addition of the ice-water m xture. The r i 1 xture
was thene\g'qb@@#‘gg through celite, washed with 100 m of TH %‘i‘hh%ﬂﬁh

sol vent was renoved under vacuum The residue was dissolved in 200 nml of
et hyl acet feeamgeil uperhetanding Rt ametempatptuse Has praducswas extracioaswigh el over

anhydr ous N2 304\ SFBEWARICEHAURSH T uiRbl Nafs) il nd RoRERE W' o 20

The fol l owing conmpoun were prepared sim

2,3-0i soplrmcy\idddmﬂer Wnﬁb@tmﬁtlﬂ&nkﬁfﬁd@pﬁodmetavd}ﬁwahﬂwyams icdimn
2,3-Oisopropylidine-1-0 butyl -5-deoxy-5-am no-a, D-| yxof ur anosi de

2, 3- O i sopFbisnatesrapiyb vh@aswlﬂsarué@xba@taéﬁ#ﬁ’@ns rmx}/wé%ﬁéms?bj@nzas

2,3-0i sopj [g5- deoxy- 5-am no- a, D- | yxof uranosi de. St_ en
3: 2,3- §O| s@%ﬁ%ﬁéﬁgﬁeﬁ?%c}éggécyl - 5-deoxy-5-N-{ [4-(2-net hoxy-2-0x0

et hyI ) phenyl ] am nocar bonyl am no }-a, D-|1 yxof uranoside. 30 To a cold (0-5 O
solution of_ t ahove amn indry CHZC Z (10 nl) was
added a So&{}??@}?%%ﬁ%ﬁ%""@é‘f%‘?P%Pafﬁgfﬁg?}%&nate 4- phenyl acetic acid (260
mgm 1.4 | 2 3L oryidehe 5 6tild oxy-SIRe (R yB-xt ure was stirred at
t he sane 451@ WO Odlﬁo‘gﬂéPCT/IBOOIO 021 [ef(rpe>’atu e for 3 hours, after

whi ch 90 nbxemhd)phin Gfitinacarborey] aghited - -fi,b-gulofursmetidel Wi th water (2 tinmes 10
m ) and brj 2 time ied o anhydrous Na2S04, and the sol vent

was rehve e%é@rOVé%BPﬂli@"?)‘ét%‘ihﬁ -t {4 YSF¥doet was purified by

flash col ugp Ch W acet ate hexane m xture
5 (20:80) t o&lﬂl&iﬁgﬁg%ﬁ%ﬂso Ijgllnl nq%%%@%ng H%(he pure product. The
fol | ow ng heprpmmlsopfo@ypdmafr é—dlditbﬂj'-ISeNJ{W {Dhydreseg-2descri bed in Exanpl e

18, Step 3: 2 Mropylldenel t hyl - 5- deoxy-5-N-{ [4-(2-nethoxy-2
10 oxoet hyP}¢sed Ppaasbel aminol LEB“WPVJ@@#’G‘? anosi de

2,3-0isopy9 ) N

[4 (2- et hh 33@2?‘1{’]'?%@3{’% ]6adﬁ19§08(§y5§-u§4/{(2 hr)ﬁd a, D-1 yxof ur anosi de
2,3-0 l$0pbikw}hyl}iﬂ6ﬂyl]m]@nb@%0ﬂyl ﬁnd'mw},%u%f{lranomde

[4- (2- met hoxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no}-a, D-| yxof ur anosi de 15
2,3-0isopropylidene-1-0 decyl-5-deoxy-5-N-{ [4-(2-nmnmethoxy-2

oxoet hyl ) phenyl ] am nocar bonyl am n W of uranosi de. EXAMPLE 19 20
Preparation of 2,3-0isopropylidene- ecyl - 5- deoxy- 5- N-{

[ 4- (2- hydr oxy-2- oxo et hyl)phenyl ] am nocar bonyl am no}-a, D-1 yxof uranosi de. A

NaOH (10" nPiFDtENgh o5 SIEAT Al ot B 1sOp oKk o Eor b 3ok A GRSrDo0! e
| an 36 e WRHET olelfb ) MpiRndinAGLAbE SR | HE JulirklindhudC . af ter which a

white solid par at ed,

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-
chlorophenyl]aminocarbonylamino }-f3,L-gulofuranoside
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{ [4-

30  chlorophenyl]aminocarbonylamino }-3,L-gulofuranoside
heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

chlorophenyl]aminocarbonylamino}-f,L-gulofuranoside
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becom ng an oil upon standing at roomtenperature. The product was

extracte d&@)ﬂjﬁogg hyl acetate and washed with water, dried pﬁgﬁnlsﬁmnwilrous

Na2S04 an e solvent renoved under vacuumto obtain an ol e crude
product was purified by flash_ col um chromatography by eluting with an

et hyl acet gl-%@ THeP P)YI’G?@‘%&I‘:’.‘&’}‘YTSON@giobt ain an oil in 71 %yield. The
fol |l ow ng St 1 : WO 001 42053

20301 sonr Pl GatoR PRl 3 E i ot

[ 4- ( 2- hy drdudge A @BE-Ryprophiedene]scovdidecay-B [4am no } -a, D-| yxof uranosi de
2,3-0Oisopropylidene-1-0O butyl -5-deoxy-5-N-{

[ 4- ( 2- hy drevgrophspyBeminocprhenylpmana bt aubefangsileo } - a, D-| yxof ur anosi de 5
oxoet i y PHERA T SRR DTS LB I o ur anosi de.

o tohi |S§) n{ﬁaﬂw*-mwjm%gﬁ%ﬁma _%dlmra?&idez_ h'ygr 10 EXAI\/PLE 20
oxoet hyl ) phen am nocar bonyl ami no }-a, yxof ur anosi de

PCT/ | BOO/ GMXEIIZ, eapybdenst5,9-dddeoxy-SoNridby| i dene- 1- O-al kyl or al kyl

aryl - 5- deoxy.s 5- Ny 4-(chl oro) ,met h or .

met hoxy) - dﬂéﬁ?’fﬁp&%{‘Q@PB%Q?@M‘WS}’)@,LE%"II?&8\“8?‘3?‘1osi de. 15 The desired
am ne, preR3nRY FOULRbpYiRA-8%E&iULHIs N1 (faxanpl e 18, Step 2) was reacted
with an appropriate isocyanate, using the procedure described in Exanple
18, Stl€p 3Anethox yihtmylirminecalesiylavino pffognidfurdiesidecl | owi ng conpounds wer e
prepared simlarly; 20 2, 3-0 | sopropyl ~dene-1- O net hyl - 5- deoxy-5-N-{ [4
chl or opherﬂfFyla%#w%ﬁapwﬁbf?%%%—d}JearbSrWM-mcmgplar@yl]

2,3-01iso g&ﬁ% = O byt r?ﬁ& -5-N-{

[ 4chl or op%enﬁg (Hglm oé‘i’%‘g{aﬁi’}rélﬁ?ﬁb a?%— | yxof ur anosi de

2, 3- O i sopiodpyyl i2cBeOeisdprobylaiehy5;bdidearyyS di-N4t [4 25

chl oropheny‘labam nocar bonyl am no} a, D-| yxof ur anosi de

2, 3- O i soprehoryrend lamippensbanylagoin &P &raalofpranoside

4chl g0 I ] i l yxof ur anosi de
b5 Oson T O5REEEb BRINL IR eb A RS, 1 anes
[ 4chl or ophelyyahatsca®oayiamind Jairalieubnbyiyef ur anosi de 30

2,3-0Oisopropylidene-1-Onethyl -5-deoxy-5-N-{ [4
met hoxy phéwy]] h&iChisenrapyligengni.erdlideoryD=N-{{4of ur anosi de 50 WO 00l 42053

2,3-0isopropylidene-1-0 but\yh5- XY-5-N-{

[ 4mret hoxyBﬂlgﬁéﬁ%ﬁﬁﬁ%gr%&o})I’%’F‘ﬁ‘%uggf?"aé?%df yxof ur anosi de

2,3-0Oi SOmeQQ'YD§3d@ﬂ%dro;@lf&i@ﬁé—ﬁl6=(ﬁd§lﬁquhl5f[N= {

[ 4met hoxyphenyl | am nocarbonyl am no a, D- | yxof ur anosi de
20 ~ tolylJaminocarbonylamino}-B,L-gulofuranoside

decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

tolyl}Jaminocarbonylamino }-f,L-gulofuranoside
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-

tolyl]Jaminocarbonylamino }-f3,L-gulofuranoside

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

Step 1: 1,2-O-isopropylidene-3-O-dodecyl-4-carboxaldehyde-o, D-glucofuranose.
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5 2,3-0isopropylidene-1- 0O decyl -5-deoxy-5-N-{ [4

nmet hoxyph nocar bonyl am no } a, Dl yxof uranosi de '
2,3-0i sogjrz%l)éjoll/ ﬁg&ene- 1- O dodecyl - 5- deoxy-5- N-{ PCT/BO0/00021
[ 4met hoxyphenyl ] am nocar bonyl am no } a, D-| yxof uranosi de
2,3-0Oisopropylidene-1-0 net hyl -5-deoxy-5-N-{ [4 10

tolyl]amn rb 1 N [DY? an0si de v

230 sopr Lpdi TARHERE & FaronsabRAianREs L dodeqylsonD-sucetumnoze (20,9 810 o |
, D- | yxof ur @pgatedeyihe nfethcioepasd indEBEPat- Ko NE 60,795 -ifl Saxt-(26 Mif at 0-5°
4t ol yl ] am nocar bonyl am no E a, D-1 yxof uranosi de 15 _ '
, 3- O i soprpysaluteeneofiN 010-gn @@éQynlEprzqterp avas added dropwise, after which

a
:
tol yl ] amg nogar.bonyl ani n D- | f '
2757 0§ Sop Pyt e, e PR HERRNSLE Ser 10, hous, 330 mhiof SPBLNGF ami no
} &, D- | yxofdddad asihe @eaction AR ind2d whitd §61RDRADEP 3, dddhaivhPRlté@td out.

2, 3- O i sopropylidene-1- O dodecyl - 5-deoxy-5-N-{ [am nocarbonyl am no] phenyl
acet yl - L- LeYdyant ayas epaessteq from tye filtgate pnder yp¢unen pnd ethl dopsess waseddsd tele. 25

To a suspension.of EDC (2. 30 T (1. i | cacetate (100
) e Perl kil T Yok froowpba 3th Wetel e Thnldbold Mis P Shfl e
m Xt ur e wassoblent wesrehfyved Undérivat@sn tadbtain andilah 8t eyiakd. Brddast Wil aedad in

Exanpl e 19) (5.3 gm) and LeuAsp(obzl)Val - Pro(obzl) hydrochl oride (6.58 gm
ver e adfed SSFhithauemy Uiicliqmier tedies 8P mi xt ure and stirred for 24 hours.
The reaction m xture was poured in water 30 and extracted wth CH2Cl12 (2
times 50 m), foll owed by washing wth saturated NaHCO3 sol uti on, water and
bri ne, and Theifelowingrcoapoyddsowsre a2 B84, simtlatly:he sol vent 51 WO 00/ 42053

PCT/ 1 BO0O/ 00021 was renoved ﬁtem%tgduced prﬁﬁsure to obtain a white foany

solid, whichiaisopopylidene-3 ¥rd-cpubpraldehydec-Rrajuspipiappseat i on. To a

| uti f ..ab . I ' h 50 mi
2dded 5 o/ b IRRPIAGES Sr T bGP b BOaREAGET ot a0 "

hydr ogqsat i 0A.0Jsbp@pFddne SO yI-PlcadoRAYEL de HD-Aaédhdabsevas filtered and
ethyl acetate was renoved to obtain a low nmelting solid in 84%yield. A

product shouwd-CaisepnogyledenerioQeteeplub carboxaldghyde-C, Dighuchiieraficdel owi ng conpounds
were prepared simlarly: 2,3-01isopropylidene-1-0O dodecyl -5-deoxy-5- N
[ am nocar bonyl am no] phenyl acetyl -a, L- Aspartyl -L-Val yl -L-Proline

) - a, Dl yxof tg@@.sﬂ,@L@-?sogmgrii&@@rﬁeyddde@lﬁbéxi%ﬂpagﬁ- hucofidgosy - 5- N15 {
[ am nocar bonyT am no) phenyl acetyl - L-Val'yl -L-Proline}-a, Dl yxof uranosi de.
EXAMPLE 22 Preparation of

ol LB RPY PSS RERIRRIPRAS BRI (R ik bfne 5o
4, 6-Di - O i seIpacvhi Raperature arReaNd 4 sdi6teY bf Addiryds Patsthinbd bt ¥Rp)! 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;S0y4, 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-a,D-glucofuranose
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Pro-1ine-a, L-xyl o-2-hexul of uranosoni c acid. 25 To a suspension of EDC (1.15

gm, HOByd Bofs#M in DMF (10 nl) was added triethyl am ngcfipopnofish at
roomtenperature and the reaction mxture was stirred for 30 m nutes.

Afterward,_ acid (1.46 gm_and Ley-Asp(obzl) Val - Pro(obzl) hydrochloride were
added si rru13%9\'&?%@9@&@‘%%@'3%%@#7%’%\%’ -BlUgefyraOss-r ed for 24 hours. The

reaction mxture was poured in water and extracted with CHzZClz. (2 tines 30
50 m), followed by washing with saturated NaHCO03, water, brine and dried
‘over anhyd$weps: NadSG¢hprapydidend-3-@nrtodeesl-5 edaox¢d-ahinoedDerylofiranser e to
obtain a white foanmy solid (3.6 gm, which was used for the next step

W t hout any purification. 5 WO 001 42053 PcTnBOO 0o02i To a sol ution of

2
he abave, .\ : h ko 70..m
ndded pay O §9Goafifiontb! CaBCR Tt B THEGE T 8 B I a8 Aiciuloliorcn)
usi ng Par roxahrksbtaihed ib ShUE 16 Ehedisedladd/ i 80vasl bf THE eflopwide cORY thacet at e

was renoved to 5 obtain a white solid in 91 %yield. The product was
‘recryst al | 4d8&EpTF WanPearhifie raacsiontmBIXHEG Avis SHITRE gt roonTRempashuesfaig kepounds

were prep d._skmikarly: : .. . . .

B0 O BERro I asldeedmibiss by the pdUBn A P Vel PEpTRE RN, xy o-
2 10 hexul gfxnirdnesané:s fi€red tRrodgh celite, washed with 100 ml of THF and the solvent

4,6-D - O i sopropylidene-1-carbonyl-L-Valyl-L-Proline-a,L-xylo-2

hexul df0ur afiesemaved dinder wraapmy The residue was dissolved in 200 ml of ethyl acetate,

2,3-0Oiso i - carhonyl - UGY @, -A@.&%r - - ROl pe 15
a, L- xyl o- %%@éﬂl%ﬁ?ﬁgﬁsﬁ% %Ill%éél % oveg@s‘%ﬁsu I onaﬁéfr ﬁ]ga@glrsrp&‘oa 594 (a 885 gm
obt ai ned imemBved dnden Vhifugi Otonlgbtaias amddidd vehidRYwas!l puiified oby peslafhori c

acid (0.5 dropwj se af 0-5, the reaction mxture was_stirred at
this terrpe“%%‘ﬂi"@g%y Eyﬁ F‘g.w‘%rfgﬂ)ﬂé‘ﬁ‘é‘f‘ﬁedﬂo BeeicARyehin $8% Yid-sat ur at ed
sol ution of potassiumcarbonate and the solid salt that was fornmed was

filtered and washed with 20 ml of THF. The solvent fromthe filtrate was
evaporlat edThenfid pwireouompotiodpvetegirgparedhsimiledy:due was di ssol ved in et hyl

Annydr ous. NESSiEPIRTGHE S0 e -Reo BTN Lo ORISR ow el i ng ol i d

in 90%yi eﬂ ,QJO-?s%propylidene-S-O-butyl—5-deoxy—S-amino-oc,D—xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-amino-¢,D-xylofuranose
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-amino-o,D-x ylofuranose.

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

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
m! of dry CH,Cl, at 0-5° C and the reaction was stirred at the same temperature for 3
hours. 90 ml more 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 acctate-hexz;ne mixture (20:80)

to obtain a white solid in 63% yield, m. p. 74-75° C.
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The foll ow ng conmpounds were pr epar ed simlarly:

2,3-01isq ene-car bonyl -a, L- Aspartyl -L-Val yl -L-Proli 0- 2hexu
| of ur anos ﬂlogfy %{’é? BETﬁB&O/‘%WI

2, 3- O i sopropyl i dene-car bonyl - L- Val yl Prol i ne-a, L-xyl o- 2- hexul of ur anosoni
6’ 30 a6 o T NPHIBEGHERDI e IR aBES P S fhosbdsscibsbiarEnanmic 1,

2, 3- O|S°p§8$lil i dene- 1-deoxy-1-N-{ [4-(2-net hoxy-2oxoet hyl)) phenyl

am nocar bony am no }-a, L-xyl o-2- hexul ofuranose. 5 St _~ 1. 2, 3;

4,6-D - O i E2J0-0P fdp@ﬁacmla-p}ﬂ@gylsmoxy-xyw@f@(mmmo@ymanose To a solution
of 2,3;4,6-D - Olsopropylldene a, D- xyl o- 2- hexul of uranose (prepared by the
met hod repmoséwl)pheuyllsmlwrbwl arging w,lémofp@ngsegm 30.65 mml ) in dry

pyridine ( ch or| (p-Tscl} (6.4 gm
33.71 %101526?1 pB)(?Iy B~ 'h‘?i‘ty&'g' O’ty %‘g%kﬁ' € reaction mixture was
stirred at oxoRMY)b aaﬁwc%rﬁoayl adinB Pl B xyfhiafbdee was removed under
vacuum water was a , and extracted with ethyl acetate. The ethyl
acetate Iay%-mprqmbdmst %Dtbutslai-dcfatyeﬁm&m&aanstbbw—flon and brine, dried
over anhydrou The sol vent ved under vacuumto obtain an
oi |, whi cHPARESYPR "r'\‘y amwaﬁ’ ‘Emfﬁéﬁngqfﬁrﬁﬂweusi ng 15 5% et hyl acetate

in hexane {9 cpm)g dli}éﬁdéfé% -0)-RbdyRs- dulsag PN ?[40(201%%,( gLe: 2,3

4,6-Di - O isoprop ene- 1- deoxy- 1-az L- xyl o- 2- hexul of uranose. A

m xt url® ofoxtoethylpheryl{fni@ocprponyNagho(} o, D- ng’r))fuambsDI\/F (100 M) was heated at
100 20 C for 12 hours. DWVF 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 W%Q,ﬂ; @ifer which the solvent was
removed under vacuumto obtain an oi %he crude product was purified by
col utm chr omat ogr aphy usi ng 5% et hyI acetate in hexane. The yield of the
pure prodyct was 84‘V Ste

e o O HER ain ot isomeBYere S igdecyl-Sednony S-Neblth Grufmaisss. To a
sol utijgn Qfxompgglge‘h%ﬂaﬂlmochx%oﬂlgﬁn{oﬁ(hlﬁQ){]Warﬁﬂged LAH (3.0 gm

portionw se at stirred at 'th enperature for 4 hours. Excess
LAH was renoved by 30 deconposition with ice-water, the separated solid was

(1Lt ered o ueshep v b TLE T0eRahiEhly 55 4 701st) YRE vackumy o v
anhydr ous (NQ25§ 1) Wae h§z9$d/ 0°WR for N urd. R (B4 tieft 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, 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)phenylJaminocarbonylamino}-c,D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{ [4-(2-hydrox y-2-
30  oxoethyl)phenyljJaminocarbonylamino}-a,D-xylofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-

oxoethyl)phenyl]Jaminocarbonyl amino}-o,D-xylofuranose
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WO 00/ 42053 rcTnsoo/ 0002i under vacuumto obtain an oil was purified by

col um cg‘@g@hggg aphy using 10% et hyl acetate in hexane. Tp@r,ygoq)oghzg)f the
pure product was 86% Step 4: 2,3;4,6-Di -0 isopropylidene-1-deoxy-1-N-{

4- (2- met hoxy- 2 t |
gm ﬁlocg'rsb o3 ng)’(h%;yg )@pom?thme%‘%’%?%é&‘e@ -BYrgx¥%dt ut i on of amine (0.5

gm 1.92 sol ution of nethyl ester
of p- |socyanat ei)ghgﬁlgn%acet Iﬁ%ﬁrgg&}&(} G(Nib?égigﬂﬁ—grrcﬁ in5mnm of dry CH2C12 at
0-5 C. The reaction was stirred at this terrperature for 2 hours. The 10
CHzC12 | ayer was washed w th wat er dr| ;E]over anhydrous NazS04, and the
sol vent was renoved under vacuumt Zn oil, which was purified by
col umschr omat ogr aphy (100-200 nesh) by el uting hexane in 3070 et hyl
acetate in 64%yield. 15 The foll ow ng conpounds were prepared simlarly:
2, 3; 4, 6- DiPré&padrstapr opf| i1d2>ﬁ)e'rsﬁp1«ipp]7k@enﬂ:—3|\9{alkyl or alkylaryl-5-deoxy-5-N-{[4-

[4 chI orophenyl]am nocar bonyl am no}a L- xyl o- 2- hexul of ur anose 2, 3;

4, 6- Di - O i(Iproopgthybereethogpmhpn jlapinocarhen HERIPO ORI APIURNOE- bonyl ani no
}-a, L-xyl o- 2- hexul of uranose 20 2, 3;4,6-D -0 isopropyli dene- 1- deoxy- 1- N-{
[ 4-tol yl ] am nocar bonyl am no}-a, L- xyl o 2- hexul of ur anose. ep 5:

2,3-01 Sommmﬁhxlrdﬂﬁﬁmé ptepatyd ﬂmhla{ly[tdﬂ(e%oli’@ohﬁd(&Ie&ﬁb&ﬂrﬁﬂ*é}ﬂ[ﬂbeﬂﬁtaﬁﬂ no
car-bonyl am no}-a, L-xyl o- 2-hexul of uranose. 25 To a solution of the
conpodfd EFoWss @?ﬁ“"é‘b‘t"é‘i‘ ﬁeepprﬁpeetepssogymtermneltbe pame REpsedierg lgsaibse

sol ution ‘?ixaﬁﬁ'iecm gft%%qglogtairpthggg%)edq;o 5& at 0-5 C. The reaction was
stirred at thrs tenperature ours e reaction was quenched with a

sat ur at ed soI ution of pot aSSI um carbonate, and the fornmed solid salt was
filtered shed 30 wit THE. . The. sol vent was evapor ated under

vacuum t ¢YRE camPsph e‘?ﬁchHrEé’PWIS”H #Mhte, washed with water and

brine, and gbelsglgrggplﬁd‘enkgy@rdo 15 IRAySVRL{[2> WO 00i a20s3 rcTnsooi 000zi
anhydrous Na2S04 and renoved under vacuumto obtain an oil in 52%yvyield

af t er 1pur ichlaraghieoplainaathomylactiniveDogiapraposnd el uting with 10% et hyl

acetate | n h%-lsopropyhdene 3-O-decyl-5-deoxy-5-N-{[4-
chlorophenyl]laminocarbonylamino } &, D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{{4-
chlorophenyl]aminocarbonylamino }o,D-xylofuranose

20  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }o,D-xylofuranose
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino }a,D-x ylofuranose
1,2-O-isopropylidene-3-O-dodecyl-5-deox y-5-N-{[4-

25  methoxyphenyl}Jaminocarbonylamino}o,D-xylofuranose
1,2-O-1sopropylidene-3-O-decyl-5-deoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino } o, D-xylofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{[4-
methoxyphenyl]Jaminocarbonylamino } &, D-xylofuranose

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

methoxyphenyllaminocarbonylamino }o,D-xylofuranose
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The foll ow ng compounds were prepared simlarly: 5 _ _
2,3-0isopropylidene-1-deoxy-1-N-{ [4-chl orophenyl)am nocar 1.N00}-4a, L
xyl o- 2- heg'ﬁ?l ‘ﬁ%a‘?sanose 2,3--0isopropylidene-1-deoxy-1-N-{ P@}HX&O%{&

[ 4- met hoxyphenyl ] am nocar bonyl am no} - a, Lxyl o- 2- hexul of ur anose

2, 3- O i soprigpPtisomopylidededxQ-methylf5-fepxyed-N-{[dri nocar bonyl ami no} - a, L- xyl 0-2
10 hexul of ur anose VPLE 24 Preperation. o

2,3-0Oisop Xygheny Jpminosahopy "?}&f?z*b’h YFBRSE 20x0et hyl ) ) phenyl

am nocar bo g = Aiden ML O-dodad VB sajase. 15 A mixture of ester, as
obt ai ned ig@gkn%ﬁépgé#né?eg dSOa?J(}?)SSL%e)QRgr? gzﬁeous NaOH (10 ml, 1IN was
heat ed at %6lylJathinocithonylamir}ohaylofeatdsen was cool ed in an ice-batch and
acidified to pH 3 with 3N HCl, at_which tinme a white solid separated, which
becanme 9l 1t?pgn‘Sgﬂrahﬂiq?ﬁeﬁroﬁﬂﬁﬁ'é?ﬁ%ér%{quﬂét The product was extract ed

with ethyl t&gﬂ?ﬁﬁg&ﬁgﬁi%g%aﬁg%i_rxwohnamger, dried over anhydrous Na2S04,

and the sol'Vv vacuumto obtain an oil. The crude

product wag,»0risépropyiuent 30 heg gl s1aeoxghs-digogr aphy by el uting with a ethyl
acet at e- hexane m xture (35:65) to obtain an oil in 89%yield. 25 EXAMPLE 25
Pr epar at i ofelgflamingcabprdpminey pildamlefyrarasgy- 1- N-{ [ ani nocar bonyl ani nophenyl

tyl - L- Leucyl - a. |- “ 1= Val vl < L-<Po ol
Poa e xyl oI s dhrtp {FaRG 220 by Y3 g -351%3%1”3% of EDC (0.23 gn), HOBT
(0. 1531@r N}olyNardMoc4rBEnThhined &, Reirhddset hyl anune (0.30 gn) at room

tenperature and the reaction mxture was stirred for 30 mnutes. Then the
acid, as obt2aOrisepropylEenedt@-nxhylF-d®xyiHN-HAd Leu 56 WD 001 42053

PCT/ 1B00/ 00 Asp(opzl ) Val -Pra(o hydrochl ori de (0.65 gn) were added
si mul t aneo %@awogﬂgowﬁmm}@d‘%h}@ﬁ Pure and stirred for 24 hours. The
reaction mxture was poured in water and extracted with CHZC12 (2 tinmes 50
m), followed by washing with saturated NaHCO3 sol ution, water and brine,
and dried over anhydrous Na2SO4. TEZAMPLEAS 5 was renoved at reduced

pressuii to obtain a white foany solid (0.72 gm, which was used for the
next step wthout any purification. To a solution of the above, benzyl

ester (0. 7pgsphrationet by| BZS-abpropiideiit)3-Oatdasideddnty G- N1 %moodrboRlyll gm
at roomtenperature and subjected to hydrogenation using 10 Parr shaker for

5 hours. Thaingdphenybaceiidd--LenaybodeAspartylle Vahink-Prodiae hoeDwadofueneseed t o

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,Cl; (2 times 50 ml), followed by washing with saturated NaHCOj3 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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obtain a white solid. The crude product was recrystallized wth an ethyl

acet ate'g,%é)%‘r%gq#éinxture to obtain a pure product yield of %191]30(%10 21

follow n ds were prepared simlarly: 15

2,3-0 i sopropylidene-Ideoxy-1-N-{

[ ami nocar ﬁUr&}ﬁ/M-ﬁBpmtﬂ}YSéG‘@s yiltered| and i agdtate waslrpmovedraodhitais)a white

a, L- xyi o- 2-,.hex uranose 2, 3-0Oisopropylidene-|deoxy-1-N-{

[ am nocar B%hcglln;gr%%lﬁlﬁgd;nyl acetyl-L-Valyl-L Proline)}-

a, L- xyl o- 2- hexul of uranose. 20 PHARVMACOLOGQ CAL ACTI VITY The conpounds of the
present invention have denpnstrated inhibitory activity in cell adhesion
assay andThefollawing spmpeundy were prepared singiaslyogi cal assay. Standard assays

have b§_en1?rgé{iﬁc&%a@ﬁ&@ngg%_dﬁg%cbpg_&ggﬁgwds of the present invention to

ascertain esion in ory anti-inflammatory activity. These

assays i n¢fauffocatbonymmihbdJpRetBhidet RANEA DartfSEaI AL Posisee }EaD-Swel | i ng Test
(MEST) 30 The in vitro cell adhesion assay was used to neasure the effect
of a testxdofipanosd on adhesion of human T cell line (Jurkat J6) on surfaces

coated w CAM: 1. .The ] assess t ability of the experinental
corrpoundstl'?b i%‘?ﬂ%‘??‘%ﬂ%@?ﬁ%é@f&6§"3§5ﬁ“' WD 00/ 42053 r cTnsooi 0002i

hyper S?nsl[%athédérHcﬁi%%ﬂﬁ@]pﬁényﬂﬁi&ﬁylIL'-V@S'IJl!lpx%liﬁ@l}atx!ﬁlxyﬁ)_f@;%@ébt, al I 'ergen,
1,4Di nitrofl uoro benzene. These two assays are appropriate for screening
conpolfhds for two different activities. The cell adhesion assay determn nes
the effect of conpounds on the mF&Aa}\g})%gu of VLA4 nol ecul es expressed on
the surface of Jurkat cells with F}ter-receptor) VCAM 1,

i mmobilized on mcrotitre plate surface. Conversely, the MEST determ nes

the potency of conpounds to inhibit the marine contact hypersensitivity
response Pregatatidn bf 1 @xposipaepytidere-8-€)-dpdechbbaaox b N (e (2-metoixpiZ-r of | uor o

benzene. The i sol met. al nethod s used.in this respect (Chisolmet al,
Eur. J. %ﬂfﬁ*&%ﬁi@ﬁ“%@@?%ﬁw‘%m‘féﬁﬁ% Of 1T 8PSEf  VLA4- dependent adhesi on
to VGAM 1 This assay was used to assess the ability of the conpounds of the

present invention to inhibit the VLAA-VCAM i~ interaction utilizing
r econbi nabtepHudRaO\ Ry lidThe 3-O-dodecyl-4-carboxaldehyde-o,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-O-methyl-4-carboxaldehyde-c,D-allofuranose
1,2-O-isopropylidene-3-O-butyl-4-carboxaldehyde-a,D-allofuranose
25  1,2-O-isopropylidene-3-O-hexyl-4-carboxaldehyde-a,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-¢,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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15 adhesi on of VLA4-positive Jurkat cells to reconbinant VCAM1 in the
presence of the conmpound is quantitated using the MIT '
[ 3- (4, 5- diYYRPIMO i azol - 2-yl ) - 2, 5di phenyl t et razol i um br oni RGTHRI&9RYuct i on
nmet hod. Briefly, the follow ng protocol was used: 20 1. Preparation of ’
VCAM 1-coated mcrotitre dates Polystyrene 96 well Maxisorp mcrotitre

pl ates (Nung, A). were coated with 0.5.~g/m reconbi nant human VCAM 1 (R&D
Syst ens |n3ﬁ‘eﬂ°§i‘7‘2"&8§§mp9 si%erepwawﬁraapﬁﬁg-(ls mM NaHC03 and 35 M
Na2C03; pH19_ A): : laSAV (o) A Te =V ~Te O 1 CAM1 in order to
assess non-lgzpé)éﬁs?ﬁgﬁgéﬁggi %ﬁ?‘%\tgy] T%)é&gﬁaﬁgéb\?ﬁgqura@ﬁyi ncubat ed overni ght at

4 C. Fol | owinQ-isbpropyiidenbat ODutyltdexigond-eyd-allofurdddee wel | s were renmoved by
inverting and blotting the plate. All wells were washed twice with

phosphabe Bui-Oeiseproprlidene-3¢ xyl3boxmeineieeh-alobrkeagewi t h 300 pL of 3%
bovi ne sertirapél.bum' N SA én P S4fo.r .a mﬁ’i gug} of 1 hr at 37 C. 58 WO
00/ 42053 2 1:-4PE5aprapylifeneP-Qulerye*-8mpeo-gRal8 W H9s% The J6 clone of the
Jurkat cell line was procured fromthe National Center for Cell Sciences,
Pune, India and maintained in RPM 1640 cul ture nmedi um containing 5% 5
fetal calf Sssrdirh2-Prisopropylidensi3-Qglodbeyldsdegxy- BapimeaiD-aibbfurgnased ng cel | s
were harvested by centrifugation at 200 g for 10 mnutes in Beckman GS 15
centrifuge. The cells were washed and suspended in serumfree culture

medi umyo They &ok 1 oGBS Q.28 Wat Héﬂ@‘tﬁﬁ%@f&s &e! 54%@?' nni ng
t he a;n'lsay rrpo’u% 3 Vel e gzlpss’ol ve% TR met yl’ sgfgf oxiﬂofe hg%ddﬁgi | ut ed
further i nERBSphkt 1 Stdprfeso dbteinfa 79% yeddhcentrati on to be used in the assay.

All conpounds were tested at concentrations ranging from10 ng/m to 1

ng/mM. Imediately prior to running the assay, the BSA bl ocking sol ution

was renoveqht kaBviRe cHBpY@lds WRik@bRparendingasfy: wel | 15 was washed twice with
PBS. Equal volunes (50 ~L each) of conpound and cell suspension (2x106

cel I s/ m) Wer@-isciueplylviene IVTAMtHy] Sodgox - Swarhino-bdribofordnased at 37 C on a

pl ate shaker. for 15 mnutes. The plates were then transferred to a CQZ

incuba?gr :ir?d(gl‘1 B%XT@B“?'SFQWEW?TSD‘#%Y &I?‘“ﬁta’g?’“@furﬂﬁ‘)% the end of 1

hour, the plyage . by nE ) ek O ve 100~ d cells and washed
@,%é?%o;%@éﬁm%ﬁ@ hEJayl%EéBxg?jl %nﬁm%&%lgﬂo 65

once gently I quantit adhered cells were

quant i t at ed,ueiisgpropydidMid-3dY.Qet @ dUcdox !5 - iraindad DL MIofurafbgsre) . For this
pur pose, 250 pL of freshly prepared MIT solution in RPM 1640 culture
medi um wi t hout fecal calf serum (0.2 ng/m) was added to all wells and

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

20  phenyl]aminocarbonylamino }-a,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)phenyl]aminocarbonyl amino }-a,D-ribofuranose

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

oxoethyl)phenyljaminocarbonyl amino}-o,D-ribofuranose
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i ncubated at 37 Cin the COXZ incubator for 4 hours. 59 WD 00l 42053

PCT/ | BOO/ the end of 4 hours, the supernatant nedi i rated

gently an‘ggglﬁé%@éryst als were dissolved in 100 ~L DVBSO ( Si gﬁﬁ.ﬁ&ﬂf@gﬁpl at es

were read at 570 nmusing the Dynatech ELISA reader. 5 5. Cal cul ations

of per cent  ads@rpnrepyliskite-f EHulaiSuleox FieN déd-c2metharys?pt i on was cal cul at ed

S g e LR PiHb Ao OB Bmi) ok o RfdtiBble - Mean OD of blank wells
1,2-Q-Isopropylidene-3-0O-methyl-5-deoxy-5-N-{[4-(2-methoxy-2-

_ X 100 Mean OD of ‘cell control wells - Mean CD of bl'ank wel I's The percent

adsor pt i onoxeethydpherylfamihecaripdngl amihog ey Dagboftitemoseng (concentrati on) of

conmpounds in Graph Pad Prizm software (G aph Pad Software, USA) and

anal yz 15 by Signoid Dose Response curve fit, and the |1 CSO val ue was

determ ned. The results of the cel gxadlipgirqQR assay are listed in Table 1.

60 W O 00/ 42053 Table 1. Results of in vitro cell adhesion assay

PCT/ ~B00/ 00021 Sl . No. COMPOUND

N0 | Ce0L33 00023827348 A 0 R BT BRG0P [RR 9075 0997953

186134. 9129J 275 /2niB 1851598 A951@29>10017] 00>100018104>10019
110>10020 ~122®8@g%122**4. 18%21231%0. 23 *Ditris salt) **Disodiumsalt 5

Mouse Ear Swelling Test We tested the efficacy of conmpounds synthesized in
this inventjon to.inhibit_the ripe contact hypersensitivity in Swiss mce
as foll owsH‘%iSter REH @?H‘Z@‘S@“ngliéeg??ﬁ vat PWO’(YXQGCLWS QQE?WSE%@QHGSW’

using the procedure outlined in Example 11, to obtain the desired compound in 70%

yield.

15  The following compounds were prepared similarly:
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydrox y-2-
oxoethyl)phenyl]Jaminocarbonyl amino}-o,D-ribofuranose
1,2-O-isopropylidene-3-O-hexyl-5-deoxy-5-N-{ [4-(2-hydrox y-2-
oxoethyl)phenyl]aminocarbonyl amino }-o,D-ribofuranose

20  1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-(2-hydrox y-2-
oxoethyl)phenyl]Jaminocarbonyl amino}-a,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 }-o,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.

45



20 to 25 gmfemale Swiss albino mce (aninmals procured from National

Institute of |Imunol ogy, New Del hi, India and maintained in our
Experi men™Q 004305al Facility) 5 were anesthetized with anedtGTéBI¢0WR2Y e, _
(Sisco Research Laboratories Ltd., India). A 2 cn2 patch of dorsal skin was

shaved using a hair clipper. The exposed skin was then dernabraded using
No. 100 sa r.gently. 25 pL freshly. prepared 0.5% 1, 4Dinitrofluoro
benzene i n[}gg%ﬁfcwl% C%’E‘é?'ﬂmjg:‘%ﬂr? 9@1’6961‘%@5;36&' on was then topically applied
onto the depughssHssyiRichd3l0-d8a&IM5aREx @ 5IN(fh-i nf | ammation reaction. 10
Twenty-four hours after the initial sensitization, the mce were again

sensi t i zedchibtdphemylpimifecsbinylamiep b, BariofBeaneses- Di ni t r of | uor benzene ( DNFB)
in 4:1 (v/y), acetone:olivV il tio n the same dernabraded site as
bef or e. Thl’%@e%ﬂP&O%YéW&P?‘szfgﬂFﬂa%%é’xﬁgrﬁbﬂ ®d while restraining the

non- anest hgt b RbQYSon TSR0} d, B-Rooffidbey Stration of conpound On day
5, conpounds ﬁr gn}gﬁ?go?ved rn ano}aq’ueouos sol vent (pyrogen-free water,

al kal i ne waReD-isapropilidamsBIO-heptyl-SHdetwey-5-N-[ f4-ed i n pyrogen-free water to
prepare appropriate doses. Sol utions_were adm nistered by intravenous,
subcut aneotiowphefydlaminocaghpnylamino kepRrmkafyangsed neasur enent of ear

t hi ckness On | O A g nisy eagien of the conpounds, the aninmals
wer e physi I)aﬁf?g&%ép é@kéealgmrgguggg‘%g?%@% {%Pth 25 uL of freshly prepared
0. 5% DB éMo&Eﬁer{W}'aﬁ)inc&ﬁxﬂidﬁ@&hﬁhéMﬁDQﬁHof&x@hbﬁei on on the right ear. The

t

t hi ckness of the right ear was nmeasured using a Series 300 Odi neter (Dyer
Gauge | nc, Lagkisopropyhidend-3O-grethotrdtdeonyd-Nd4r), 4 hours and 24 hours after

chal | enge ile physically restrainiAg.the non-anesthetized mce. In a
separ at e e‘é@g?opﬂgqﬁ]?‘"}'?oﬁﬁgbsonggagg??&’ﬁ%&b"?‘ﬁ%{ws&: 1 (v/v) acetone:olive oil 30
vehi cl e hag 200.i@ptGHlident-8T-dbdcGK Rassxy-SN-{[4N0 00/ 42053 PCT/ 1 BOO/ 00021 4.
Determ nation of "effective concentration of the conmpounds |nhibition of the

ear swvel | i mgthaagphenglijerdinogarbompaminoder.[bfibofueatosel groups with their negative
o4 Snei 13 ng 2o roraRons SOk BRPTEA S (50" 56 Suel 1 ng 10 where ¢
methoxyphenyl]aminocarbonylamino }o,D-ribofuranose
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino } o, D-ribofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-
20  methoxyphenyljaminocarbonylamino}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-
tolylJaminocarbonylamino}o,D-ribofuranose
1,2-O-isopropylidene-3-O-heptyl-5-deox y-5-N-{ [4-
tolylJaminocarbonylamino}o,D-ribofuranose
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-
30 tolylJaminocarbonylamino}o,D-ribofuranose

1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-
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X 100 STEST = Mean ear thickness in test group at 24 hours after chall enge

STEST- zengoaoMb@s ear thickness in test group at zero hour $-2hkéieosdid! | enge
000, . . . 00
SNC = I\/Ea‘?l ear t]?n ckness in negative control group at 24 hours a]lter

chal l enge 15 _SNC-Zero = Mean ear hickness in negative control group at zero
hours af t dPIYERRENIMQEEhonyREIPRIBRAIRAIWAPAIS bi ti on of swel | ing obtai ned by the
above cal cul ati on was plotted agai nst | og dose using the G aph Pad Prizm
software and, fromthis plot, the | og dose corresponding to 30% i nhibition
(1 og ED30) and 40% (| og ED40) i nhi BXAMPLEWA? determ ned. The ED3o and ED4o
val ues for sone of the conmpounds are listed in Table 20 2. Table 2. Results
of Mouse Ear Swelling Test No COVPOUND NO. Rout eEC30ECaol 53I. V. S.C.

Oral 10 ; / kg3
Tooe Ly h3 EPyoro-(Higo Ryl OZaoRCY % el ENI| o db L 10
sol ut i ons asinapheneljadenyld -loses-ofIl- Aspart gl Va0 Prajinked o, Deribofatfbs. St er ed by

25 intravenous route 2 hrs before challenge and their effect on ear
t hi ckness was 63 WO 00/ 42053 rcTnsoo/ 0002i neasured. Concentrations

inhibitin i 9 0% : 1 . r as
anmount (ng{‘%;a)%)ogg\%%l;ﬂ%grw ?8‘;’&5%%9\?& gﬁ?‘g}ﬁé Weﬁﬁ‘?? ﬁﬂén‘ggé@%? ﬁl?’%v%ﬁ?ﬁgn has
been descrlidnedsp(obzleMab-Pod (ohhzd) hpdrocliloddes nfotidwingnthe, procedriré alestribed in

nodi fications and_equjvalepts will be apparent to those skilled in the art
and arld i ’@Hﬁ’éﬁ?%’doﬁéta%%%‘@é’dd%thi n the scope of the present invention,
which is to be limted only by scope of the appended clains. 64

The following compounds were prepared similarly:

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

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

1,2-O-isopropylidene-3-O-dodecyl-5-deox y-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)phenyllaminocarbonylamino }-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-o,D-lyxofuranoside (using
the method reported in U.S. Pat. No. 5,367,062) (8 gm), NaN; (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 50
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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WO 001 42053 CLAIMS 1. A conpound having the structure of Formula I:

NHCONH R' (9, oa7dzeds - © R FORMULA 1 PCT/ |1 B00/ 00021 10 and |tsl§hgf ;lcally
acceptabl e sa‘Hs esters, enantioners, diastereoners, N-OXI es

prodrugs, or mnet abol ites rein R i 1 to S al kyl, al kene, aI kyne
(straight Eh@ﬂ?‘?ﬁfﬁlﬁ‘ﬂa‘ﬂ’é{ﬁé‘é{?‘? wathyy 2% & fl?ﬁtt%rfga xélfreé? Rpraran il i s

SQZC~HS, Sg)ﬂ‘%)*'@l%‘dmpl%p%g% HAC - p, phenyl or substltuted phenyl
represented as C-H4 p, R'" being C, N02) OCH3, CH3, CH2COCH, 15

CH2COOCH~, CH2COLDVP, CI—IZCODVP CH2COVP, wherein LDVP, DVP and VP represent

tetrapepid | - as val yl - prol yl. trlpeptlde

(aspartyl - &H ﬁﬂ)ﬂéﬂgw S&%%é??%ggféﬁdﬂy prolyl), respectively, R is H
or CH3,5and 3(0)1s6p°r9,5ﬁfdw§o Hfamyi B3 Ry- 5t Rl MMARRS Luranidef Ur anose or

ri bof uranose conf’i gurati ons. A conpound havi ng the structure of

Formul a | | 23c0¥sopsopydidine- D@bmgb&ddexy;ﬁ akigoed, Drlgnofirdmsider i vat i ves R
NHCONH-R 25 O OR FORMULA 11 30 and its_pharmaceutically acceptable salts,
esters, enaﬁr@dm@wl@ﬂ'&sl'Q‘b‘%ﬂ‘()élr%de%)'osc%é%‘a Ryxrfyrangsidelr ugs, or

et 200 115 SRR ) 5 kS BpR pochEERRon BbHR S Lo e

S02C~HACH3- p, or SQZC~-H4d -p, phenyl or substi tuted phenyl, represented as
C-H4-R''-p, R'' being d, NO2, OCH3, CH3, CH2COOH, 35 CH2COOCH3, CH2COLDVP,
CH2CODMP, SHpQOIB-OvibeprepylidinyPO-divdec piabh-dedx y- Spmase oD yptaf enaepside

(Leucyl -aspartyl -valyl-prolyl), tripeptide 65 WO 00/ 42053
r~cTr><soo/oooii (aspartyl-vaiyi-prolyl) and dipeptide (valyl-prolyl),

respect i vel[-[}g ﬁguoﬁ/ooHLa%l E’gm) ﬁ d]r?l THE ﬁoﬁ%ﬂ? 1G5 Wh@gd&emﬁ\e%cﬁﬁiﬁ}n%te of

Forrmula 11 and i ts armaceuti cally acceptabl e
salts, est dresaboenesrhp@mer(3 ,gndmals&mf TGHIﬁ)edS)pwri\keo@mdeme additb@syaspoarplelgs, or

rretabollte wherein R is CODVP, COVP o CHZNE%} R}_{)V\hereln
LOvP, DvP i regetion py & sty et'r é‘f%‘bﬂ&'é‘%ﬁ?&ﬁ‘é or ép'%ﬂ‘ifiz G151 ~pfoyas)
tripepis deqd3aREddby HRl éddltmnoéﬂ/thé 1cje5wﬁglquj)lt91%p%€i?ee{cﬁ@ﬁ Yhix RO Wik lhen
respectively, and wherein R' is C-H4 ca, NO2, OCH3, CH3)

CHZCOOH,  CHi@ed DhvRpgitielieDwRshsd ma@mﬂ OﬂTHE @odrpbq’a nolverd wes exndvedm t he

group consySder vgcuum 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-deoxy-5-amino-o,D-lyxofuranoside
2,3-O-isopropylidine-1-O-butyl-5-deox y-5-amino-o,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-methox y-2-oxo

ethyl)phenyl]aminocarbonylamino }-o,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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20 1, 2-O i sopropylidene-3-0O dodecyl -5, 6-di deoxy-5- N-{

[ 4-(2-hy /-4 oet hyl ) phenyl ] am nccar bonyl am no}- (3, L-i @m@@mg
(conpound -O i sopropylidene-3-0O decyl -5, 6-di deoxy- 5-

Eéoﬁéo*&%ﬁ%%%%s?a%(’ DL By TR O dpotg of ST Qsm&dghﬁé’ﬁt“%%s e
[4-(2- hydrg;&u v@aﬁ%gZ m&tmhﬁ %a@agtnﬁ&ard)ﬁmvIdnear@vep%m{yarduslmfser anose

(conpound i sopropyl’i dene- 3- O but deoxy- 5-
[ 4- (2- hydr mdyth@ soleerthyds)rpmengd Yrader mmnbtmrqhtam amorio}[“hegrdducdwﬁajplmfmde

(conpound 4) i SO | i dene- 3- O-.do , i deoxy-
[4 chl oropli’iéﬁlg?fl] 8%“ &HP% %H]?P'n‘li}d(%lu@gl ‘ﬁ%tf’ L?r“aeﬁggl a %%/Tﬁﬁﬁ?ﬂf BXY5g
, 2-O s Op{]%mP kSlemEm3r $hiteeolid-in 8075 i#RBF¥hepiie product.
[4 chl orophenyl'] am nocar bonyl ami no} ~i, L-i dof uranose (conpound 6)
, 2-O-i sopr opyI i dene- 3- O heptyi -5, 6- d| deoxy-5-N-{ [4-chlor ophenyl ] am no

carbon Ia L-i dof uranose co . O-ISO 0

SO bty Rt g restRRS B e R ERED By o fioSk upEBREP I CASe 15,

am no} ~3, Lgﬂeggfur anose (conpound 8)

1, 2-O i sopropyi i dene- 3- O dodecyl -5, 6-di deoxy- 5- N-{

[ anet hox phams]oammdmebb@mmyhé}ctegxz5rlad¥4;@rm§mx¢yc%npound 9) 66 WO

00/4203PCT/|B 00 3-0O. | -5,6-did 5-N
[ 4rret hidky pHEsh Qﬁfwgﬁ %“ﬁ{h"é?%f?fﬁ bdl?fr‘]?elfblfq.?log g(s:g (corrpolungm%) {
1, 2- G- i sops aRYkdoPepSiiderte- Nenbytyr-5. cﬁokj)' g@w{yct@zme{hox -2-

[4rret hoxyphenyl ] am nocar bonyl am no } L-1 dof uranose (compound 11 ) 5
1, 2- O i sopoapiyl)pbered BmindnathdnybaBingi} dJ@BxlyX@ﬁJanmde

o G RSB BT ko 5 gt ormouns 12

4tolyl ] a I nd 13
B e

t ol yl 1M nd8a0-ixopydpgiidere-}- O=d¢dy445@tlubuyériﬁdé4 (Ztunfﬁmmeﬂ 14)
120|sopropéwdene30h I-56$|deox- -
4t ol yl ] anP¥rsEulpberl imiperarbany! aming T%Pa}%%féra(“@%}%ound 15)
2- O-i sopropyl i dene-3-0O butyl -5, 6-di deoxy-5-N-{ [4tol yl]am nocarbonyl am no
(3, L-idofuranose (conpound 16) 15
, 2- O-i sopropyl i dene- 3- O dodecyl - SEEAMEBEBRQ- 5- N- {
4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am no car bonyl am no} - (3, L-tal of uranose
conpound 17) 1, 2-0isopropylidene-3-0 decyl -5, 6-di deoxy-5-N-{
4- ( 2-fydr 1 LA BeUeV - 5-888:303 -N- Ly RbkY-2R8 €
corrpoitjwnd %yaﬁegrpg?go%rmgg%ygg%ﬂESGO he % 1 86 di dg[c?)lz(yz-l?& i
[ 4- ( 2- hydrakybpheRgl]arimetirhb yareingl} }oaBrlwmigrdmmib- amno )-[3, L t al of ur anose
(conpound 19) 1, 2-0Oisopropylidene-3-0 butyl -5, 6-di deoxy-5-N-{
[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no }--~3, L-tal of uranose
(conpound R%x&ngoﬁédté%roewﬂéddﬁmm% fe dodesyd 03 Smilhatefyitons NabH (10
[ 4chl or ophenyl ] am nocar bonyl am no } F L-t al of uranose (corrpound 21 ) 25
1, 2- O i sopmbpitN) dessehedted by |G Sorc2 dje@t@oTbrc Beapki¢n was cooled in an ice-water

e A heg 0" S v i), it A a (SRR e,
[ 4chl or 0phl?é3¥1ﬁx?§‘&ﬁ8ﬁ phR @bﬁhé]rﬁlgrh@}omﬁtérﬁﬁé?ﬁtwearmé r&cﬁ@mg RRtr£c?dd with

1,2-O i sopropylidene-3-0 butyl -5, 6-di deoxy-5-N-{
chl or ophermhylazuemwnd)myh@inwrtb}watemdn@d of/mmhddr@ué d‘Jﬁrﬁ@u ragld 2149 solvent

1, 2-O i sopropyl idene- 3- O-dodecyl - 5, 6-

et hoxy GRS SRR G BN SRt ofla 1he e Mokiesowas earfetihy sy

1, 2- O i sopédhpnh icHRARatSg ﬁ%l@eﬁ lein@- \ditlﬁ@ﬁkﬂ‘lﬁ -adkethte-hexane mixture (35:65) to

[ 4met hoxyphenyl ] am nocar bonyl am no} ~3, L-t al of uranose (conpound 26) 35

1, 2- 03050p¢b§§1ylan@elné73%0"h@ptyl 5, 6- di deoxy-5- N-{

[4rret hoxyphenyl ] am nocar bonyl am no} ( 3, L-t al of uranose (conpound 27) 67 WO
00/ 42053 PCT/ 1 BOO/ 00021 1, 2- O i sopropylidene-3-0O butyl -5, 6-di deoxy-5-N-{
[ 4- met hoxyphefaybivai dvpsubanykregitepied simdlatlyt al of ur anose (conpound 28)

1, 2-O i sopropylidene-3-0O dodecyl -5, 6-di deoxy-5- N-{

[ 4t ol yl ] am nocar bonyl am no) ~3, L-t al of ur anose (conpound 29) 5

1,2-O i sopropylidene-3-0Odecyl -5, 6-di d%@xy- 5-N-{ [4

t ol yl ] am nocar bonyl am no} (3, L-t al of uranose (conpound 30)

1, 2-O i sopropylidene-3-0 heptyl -5, 6-di deoxy-5-N-{

[ 4t ol yl ] am nocar bonyl am no} ( 3, L-t al of uranose (conpound 31)

1,2- O i sopropylidene-3-O butyl -5, 6-di deoxy-5-N-{ [4 10

t ol yl ] am nocar bonyl am no) ~i , L-t al of uranose (conpound 32) butyl

2 3 Olsopropylldene 5 6 d| deoxy 5 N-{

I T N 1 e - - a1 M Y . Y

[
1
}
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20 oxoet hyl ) phenyl ] am nocar bonyl - am no}-~i, L-tal of uranosi de (conpound 37)

butyl 2,3-0i opyl i dene- 5, 6-di deoxy-5- N-{

[ 4chl oroéﬁgﬁ%?aglr’ﬁ nocar bonyl am no} - ~i, L-t al of uranosi de (coﬁ%gﬁ%%/og%l hexyl
2,3-0isopropylidene-5, 6-di deoxy-5-N-{

[ 4chl or oph2AyPjsepronydidenso n-meihybP=degxy-StH{i4-(2-hydroxme- ( conpound 39) 25

heptyl 2,3-0O1.s 0 i dene-.5, 6:di.deoxys 5- .

[ 4chl or oph%’h‘i?ﬂ]yiﬁ’ﬁ’%i’FBB%%ﬁ%‘W lr%}‘”%?@?%%&ﬁ?%ﬁ%csi de (conpound 40) decyl
2, 3- O i sopg gpylidopedifiiderte- dicipanyl. s 2tedky-5INLG Pi-@-pyatiexyb] am nocar bonyl ami no
}-(3,L-tal ofuranosi de (conmpound 41 ) dodecyl

2, 3- O i sopexsgsihylpberyl Bréneliademylangnol-¢,Ip-dyxpduranoside

chl or ophenyl] am nocar.hon ] nQ} - L-t ranosi de (conpound 42) butyl
2,3-O opz’g' 1‘%"8&(??@'5@?"6‘2!L’%@ﬁb—é—ﬁ?@x{y?mg' 9F4Y747 ani nocar bonyl ami no
}-(3,L-tal i - 187Y. :

5201 sopromul g angRaRadlo PEDyxofuranoside

[ 4ret hoxy ph8+(Hisopropytidenes b Heoyl-GaleoBy-5-N-d[H{2hpdrosy-de (conmpound 44) 35
heptyl 2, 3-0isopropylidene-5, 6-di deoxy- E N-{ .

( 4met hoxy pPresthyDRRs w‘WW%H%“?L'@é?' YXofranesidenosi de (conpound 45) 68
WO 00J42053 PCTI |1 BOO/ 00021 decyl 2, 3-0isopropylidene-5, 6-di deoxy-5-N-{

[ 4met hoxyphenyl ] am nocar bonyl am no} - ~3, L-t al of uranosi de (conpound 46)
dodecyl0 2, 3- O-i sopropyl i dene-5, 6- AEHAMBLE 20 {

[ 4met hoxyphenyl ] am nocar bonyl am no }-~i, L-tal of uranosi de (conpound 47) 5
butyl 2,3-0 i sopropylidene-5, 6-di deoxy-5-N-{

[4-tolyl] apy anlidpkspylibidRl by i 58] 4 €

21310 | sonr P ea s B R O G o R SR oo

} - (3, Lt al ohethgharshettoxX Yepheoyitamibbarb@piarhino }-o,D-lyxofuranoside.
2,3-0isopropylidene-5, 6-di deoxy-5-N-{ [4-tolyl]am nocarbonylamno }-~,L10
t al of uranosi de (conpound 50) decyl 2,3-0isopropylidene-5, 6-di deoxy-5-N{
[ 4-t ol ] an 0 1 = (13 E: far LAe 5 ded I

2, 3- Olﬁsomﬂgfgggn@{g@g&dl leegixsilll--r%]-%%\ll?(été[ g%ltglg‘)gﬁrg%&no ?nghyk%" mQ’ngpdy

}- (3, Lt al akastechwsthde appoppiatenidodyanatd,Sising the procedure described in Example 18,

1, 2- O i sopg.opyl i dene- 3- O dodecyl - 5- deoxy- 5- N-{

[ 4- ( 2- hydr%ﬁggz%’)?g’ 1R %dﬁﬁ‘é‘?@? "R"18car bony! ani no} - a, D- xyl of ur anose
(conpound 53) 1, 2-0isopropylidene-3-0 decyl -5-deoxy-5-N-(

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no} - a, D- xyl of ur anose

( conpound B following qosmeuady Veigdiepasedeimean)y:- 5- deoxy- 5- N-{ [ 4- (2- hydr oxy- 2

20 o th J, NQC i - a, | of uranose (conmpound 55
1 270 o R RN TABRy gyt of uranose {compound 55)
[4-(2- hydfdhm&w&gﬁhﬂﬂiﬂo):mﬁ?'lhrhﬁfmGQIW}VMMh@sﬁﬂdWO} -a, D-xyl of ur anose
(compound 56) 1, 2-0Oisopropylidene-3-0 nethyl-5-deoxy-5-N-{

[ 4- ( 2- hydr%&@-@@k@@ﬂh@ﬁ“}ip]hgn@}ltﬂaﬁrﬁ@m‘d/aﬁ-bbﬂﬂr ani no} - a, D- xyl of ur anose

d 5 1.2-O 1 l i 13- 0 dod | -5-d -5-N
Enggl#gphCZ‘QIPﬁg*?WH%%O'B%E‘?/{‘%%H‘@§?%‘ﬁ‘y@o’ TS?SE ose (cg?r)r;gund 5{8)
1, 2- O i sopr, 4oy sbpRpetidener IdemEptyd-50@dxy-ONN{4-

[ 4chl or ophenyl ] am nocar bonyl am no} a, D- xyl of uranose (conpound 59)

1, 2- OZ5sophipgplictyHemocrenylimirodedX{p®iagoside 30
P AR AR e fgrove (comound o0

[ 4chl or Opfbﬂwbﬁl_ yaREABYAAEMINR) 8.0 yxohahrdsaRose (conpound 61)
1, 2- O i sopropylideéene-3- 0O nethyl - 5- deoXy-5- N-{

[ 4chl or opRPei{-isapiopplident dr@t dodesyddaddox xyp-f {i#-anose (conpound 62) 35
1,2-0Oisop |.i depe- 3- O dodecy] - 5- depxy=5- N-

[ 4net hoxyﬁhgﬁéﬁ}]‘% HBWRFY ﬂ%ei%t"ﬁ*"ﬁ ai)'g)',"ﬁf%%%gqﬁr anose (compound 63) 69 WD
00l 42@H3 . 11 @B X S1I00 | 4 depq- 3- O decyl - 5- deoxy-5- N-{

[ 4mret %gxypl?%er?yg?%[r?ﬁﬂgcaﬁgoﬁyﬁﬁlggﬂfag 5I}§‘§quof uranose (conpound 64)

1, 2- O i somaly yptemglatifddaebonlytamiaejax®-19x dfufanoside

[ 4met hoxyphenyl ] am nocar bonyl am no } a, D-xyl of uranose (conpound 65) 5

1, 2-O i sopropylidene-3-0 butyl -5-deoxy-5-N-{

[ 4met hoxyphenyl ] am nocar bonyl am no} a, D- xyl of ur anose (conpound 66)

1, 2-O i sopropylidene-3-0O net hyl - 5- deo%’- 5-N-{ [4 met hoxyphenyl ]

am nocar bonyl am no } a, D-xyl of uranose (conpound 67)

1, 2-O i sopropylidene-3- 0O dodecyl - 5- deoxy- 5- N-{

[4-tolyl]am nocarbonyl am no}a, D10 xyl of uranose (conpound 68)

1,2-O i sopropylidene-3-0O decyl - 5- deoxy- 5- N-{

[ 4-t ol yl Jam nocar bonyl am no} a, Dxyl of uranose (conpound 69)

1, 2-O i sopropylidene-3-0O hexyl - 5-deoxy-5-N-{ [4-tolyl]am nocarbonyl am no }



|, 2-0Oisopropylidene-3-0 dodecyl - 5- deoxy- 5- N{

[ @m nocar | gnd.n0] phenyl acetyl -a, L- Aspartyl - L-Val yl - L- Pr oddPfkoos00021
} - a, Dxyl ow%ﬁgégg (conpound 74) 25

1,2-Oisopropylidene-3-0O dodecyl - 5- deoxy-5- N {

[ ani nocar baﬂy‘%asﬁm@)ﬂw@n@rll&@PwlﬁtdWéVﬁNt{-[ﬁ oline }-a, D xyl of uranose

(compound 75), 1, 2-0O-i.sopropyli 2- 3- - eoxy-5- N-{

[ 4- (2- hydr g;%}l%%%&yh@@b%g%yp?@%?%Ogggi?ﬂgﬁoy éhloﬁgg} -a, D-ribofuranose
(conpound 38)036ptepylfdeh& 200 DRyl -dateex B5sM4pry| - 5- deoxy- 5- N-{

[ 4- (2- hydroxy-2 oxoe€t hyl ) phenyl [am nocar bonyl am no }-a, D-ri bof ur anose
(conpound W#thakyphadyllsminaspsbonslamingocPHpafyrangsideoxy- 5- N- {

[ 4- (2- hydr - 20x0et h vl ] nocar l,lam no} - a, D-ri bof uranose

( corrpouid 33%?%@%8@33%31‘?@‘ é‘-i?-x&%ﬁ?ﬁﬁ: 5- deoxy-5- N-{ [4-(2-hydroxy- 2
35 oxoeth 1 &4 B ' ranose (compound 79
12701 sopr oA kAR A% D g ulahbate Leonp )
[ 4- ( 2- hydr @RyOdsoprep Hideheh édndodenyl-HadcaxpSAyi{§44 no} - a, D-ri bof ur anose
(conpound 80) 70 =~ WD 00/42053 PCT/1B0Q/ 00021

1, 2- O i sopFsHyyaksvlammaratRoaylamnQ Lokl viofNfanoside

[ 4chl or oph -am RYH QA 1 pRf ypanose (conpound 81)
1,2-0i sop?t%?llll erﬁgﬁg{eggged():y 1Y di:g%}s’;ﬁ %{ﬁ

[ 4chl oy@phesyldmioeabenanitodoiDM@fidanosidef ur anose (conpound 82) 5

1, 2-O-i sopropyl i dene-3- O hept yl - 5- deoxy- 5- N- {

[ 4chl or oph@ri*yé]lmﬁfﬁmd&kb@d MDATFeoRy - Noflér anose (conpound 83)

1,2-0Oisopr | i denes 3- O but yl -5 -5 N {

[ 4chl or ophé‘ﬁwﬁrﬁﬂﬂoﬁ%g%?%ﬂ%ﬁbﬁé’&?@?%b@% ur anose (conpound 84)
1, 2- O- i SOPRAPYLiisRoEyIRER-TEO hishtyBsdROXy: SNG4 (4 10

chl or ophenyl'] ami nocar bonyl ani no}a, D-ri bof uranose (conpound 85)

1, 2- O | soptapidmienabenyirmiinge ey-1Eoferengsids N- {

1. 2 0 PR pPopyriH AERRT DS dadyEou Gyl onose (eompound 5
[ 4ret hoxyphg Arhﬁ%&gg@lggn%l}apwrg}‘gsﬁ&pfuranose (conpound 87) 15

1, 2-O i sopropylidene-3-"O hepty deoxy-5- N-{
[ 4et hoxy pBSa@tepropidsiendd Hy{dadeaybPeadepxy-5SH8f{i#-anose (conpound 88)

1,2-Oisopr | i dene- 3- O but yl - 5- deoxy-5:- N-{
[14getohpxypf’fg%‘r]"§ﬁﬁfgg o%ﬁ?ﬁglﬁ'éﬂ}ggﬁué?i% ?r ?2028 (conpound 89)
, 2- O-i sopropyl i dene- 3- O net hyl - 5- deoxy- 5-
met hoxyphenyl ] am nocar bonyl am no} a, D-ri bof uranose (conpound 90)
1, 2- O-2@opr opy! i dene- 3- O dodecy! - SEIAMPLE-N- ( [ 4-t ol yl ] ami nocar bonyl ani no
}a, Dri bof uranose (conpound 91) 1, 2-0O i sopropylidene-3-0 decyl -5-deoxy-5-N-{
[ 4-t ol yl ] am nocar bonyl am no}a, Dri bof uranose (conpound 92) 25
1, 2- O i soppaipytdtidgneod- @, BepispbrdpyH@smeyt-8-dbdecyl-5-deoxy-5-N-{ [aminocarbonyl
[ 4-tol yl ] am nocar bonyl am no} a, Dri gof uranose (conpound 933
1, 2- O i soprmpyd]phtmytacetyBlLbeuglyl-6.1dAspartyd-Lny plyl-L-Proline }-o,D-lyxofuranoside.
[ 4-tol yl ] am nocar bonyl am no}a, D ri bof uranose (conpound 94)
1,2- G isopropylidene-3-O nethyl - 5-deoxy-5-N-{ [4-tolyl]am nocarbonyl am no
}1a,ZD?C>}0_25I babus [ﬁﬁgéﬁi&rg@fgg@;QZ.ﬁ’lﬁkrg) C'imd HO}gT r\(|{1'53 gm) in ethyl acetate (100 ml)
, 2- O-i sopropyl i dene- 3- O-dodecyl - 5- deoxy- 5- i ) _
[ ami nocar boay addddtoipthyhymingdémy) ay ropey fempergture. Adgdeacpion muiygirg wag stoyed i ne

}a, D-ribof yr se (co . . . . ]
001 Sopl Sl &R TRE RRicRbe acid fas obrainet n Fxample 19) (53 gm) and Leu
[ am nocar berglodri)NapPIEZREfdrsthleride (6 PRiging| were \Galdyd -sirnitanebusty @ e i bof ur

anose (compound 97) 71 WD 00/ 42053 r cTnBOO 0002i . .
1, 2- O i SOpFesElPnR gunareaany gymecipr 24-wesfhs rgction mixture was poured in water

[ am nog&rb | 3 tyd il - - - L - .1 hofur,
(corrpoéc?]ld 8@%’ e%%&@!@%%@ﬁ gierﬁlﬁe}/?ég Irlrné%hﬁlggk %g}gxy-agzlké ?9 I?His%gﬁiddr oxy- 2
5 oxoet hyl NabeIyy dourionpearebany bring, mad Hried Bvdryaxbfdrioanda;Sidy, aodthecuhdnO9)
2,3-0Oisopropylidene-1-0 butyl -5-deoxy-5-N-{

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no }-a, D-| yxof ur anosi de
(compound 100) 2, 3-0isopropylidene-1-Q heptyl-5-deoxy-5-N-{

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar5BonyI am no}-a, D- | yxof uranosi de
(conpound 101) 10 2, 3-O i sopropylidene-1-0O decyl - 5- deoxy- 5- N-{

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no} - a, D- | yxof ur anose
(compound 102) 2, 3-0isopropylidene-1-0 dodecyl -5-deoxy-5-N-{

[ 4- (2- hydr oxy- 2oxoet hyl ) phenyl ] am nocar bonyl am no }-a, D-| yxof uranosi de
(conpound 103) 2, 3-0Oisopropylidene-1-0 nethyl -5-deoxy-5-N-{ [4



I'5 chl orophenyl ] am nocar bonyl am no} a, D-| yxof ur anosi de (conpound 104)
2,3-0Cis dene- 1- O butyl - 5- deoxy- 5- N-{ PCT/IB00/00021
[4ch| orogﬁ’enyﬁ%m nocar bonyl amno } a, D-| yxof uranosi de (conmpound 1
2,3-0Oisopropylidene-1-0 heptyl -5-deoxy- 5-

[ 4chl or ophWaY Femgvied g sedvsed p@ﬁﬁf%}%owwy& éﬂhéfF‘ dprsay gelidcuhish o werbforao
2, 3- O i sopgy Uhificadgoxy- 5- N-{

[ 4chl oroph{e%y %ﬂa%lgﬂqnggg?l&)aqua}glno f a, D- | yxof uranosi de (conmpound 107)
2,3-0Oisopropylidene-1- Ododecyl 5- deoxy 5- N-{

[24§h50 :’ ggg QMQ mé)glce)g itr léo gﬁeng}] k%ié?nm%ae[ﬁhﬁlzaggta C&rgp mBn»(\jlaslac?c?ed
met hoxyphepyld prrl @9'%1[1)35{‘ xaeﬁlateapkaémé Hﬁ@@&lﬁé&@d t& RYRBEAAHSA Wing

2,3-0Oisopropylidene 5- deoxy- 5-
[ Amet hoxprmnylhz}l@nfcnmi aohmnyhanatab/}:awﬁ ﬁi&mﬂmﬂmﬂs;ylo@e(ataowpmmnb%ﬂ@

2,3-0C [i.d 1- O tyl-5-d -5- )
e hony HBRDI 19 ReDaE SOk LRI R A0 X padbe shavsat teele DOMOEERAIIL B9 30
2, 3- O i sopgprCi dene- 1- O-decyl - 5- deoxy- 5- N-{

[4rret hoxyphenyl ] am nocar bonyl am no} a, D- | yxof ur anosi de (conpound 112)
2,3-0isopropylidene-1-0 dodecyl - 5-deoxy-5-N-{

(4rret yphe am nocar bo Iam n f uranosi de (conmpound 113)

2, 3- O(ys(ogﬁb %’hl}’gg}gewf[“@“ Wﬁeg\geé?é%%n%aﬁy{ [4-tol yl ]ami nocarbonyl ami no
} a, D35 | yxeiolisapapygedecopgotdylls-Héoxy-5-N-

2,3-0isopropylidene-1-0 butyl-5-deoxy-5- N-)&g‘

[4-tol yl ] aﬂﬁmmmbgnylammq]y}@ybwtxbmréﬁw -Velyhholreding reyD-72 WO

00/ 42053 Q §02| 2,3-0Oisopropylidene-1-0O heptyl -5-deoxy-5-N-{
[4-tolyl] E%’PB‘ fiyl ani no} a, DI yxof ur anosi de (conpound 116)

2, 3- O i sopz, 9y isofRipStiderfe: decyddedylde aedkys5-N- {

[4 t ol yl ] am nocar bonyl am no} a, Dl yxof ur anosi de (conpound 117) 5
, 3- O1i5s opllemiriocabarylamidalphraylacetsl-Be\balyl-B-Prplired-a., Bi-lykphwmanesisiar bony! ani no} a
, DI yxof uranosi de (conpound | 18)
2,3-0isopropylidene-1-0O dodecyl - 5-deoxy- 5- N{
am nocar bonyl am no] phenyl acetyl - LEXaMpIIE 22 L- Aspartyl - L- Val yl -L-Prol i ne}a,

—

D- | yxof uranosi de (conpound 119) 10

2,3-0Oisopropylidene-1-0O dodecyl - 5-deoxy-5-N {

[ am nocar noj] phenyl L I r

}-a, Dl yxofuf Jﬁ%g';):nde Coér]f% (9(1: &){(ﬁ)@/ﬁd&leﬁs@g{)g%l -1= LX!?A)X af: p%t&llnf -Valyl-

2, 3- O20s OrEBNAd-BINRyYIH- ﬂ@b@ﬂi&ﬁwnowm& 5- N{
[an1nocarbonylan1no]phenylacetyl L-Valyl -L-Proline }-a, Dl yxof uranosi de 15
(compound 121) 2, 3;

4,6-Di -0 i p -carbo pat t Val yl - LProl i nea,
O TP ARS8 SRR LN, s PR sk VRV
4,6-Di - O 'pﬁewnewtl%@Qﬂxm@r&mbme,aad%partyl L-Val yl - LProl i ne-a, L-xyl o- 2
hexul of ur anosoni ¢ (conmpound 123)

2,3-0Oisopropylidene-1-carbonyl -L-Leucyl -a, L-Aspartyl-L-Val yl-LProline-a,L-
xyI02 ofuranosonl o]

2, 3- 02? ;'}”oﬁﬁP?P&BﬂBHf J‘gf‘tghﬁ @L%ﬁﬁbﬁ gmin PMY (H) gil) jas gded, | 0. ohe
xul of ur anQs&RiCarifnk d1.6caAPAUBEIMLE erature and the reaction mixture was stirred for

2,3-0O i sopropyl i dene-1-carbonyl - L- Proline-a, L-xyl o- 2- hexul of uranoso

nic 25 acid (womiesundAflez@prd? | sactﬂ G(Dﬂg’Ogns)opambylﬁdﬂ%ﬁ@(@z&é’@kﬁdewl

o PRVBAATE AR S0 AR Rl he reber skl NESFnLe RPN 127
(4met hoxymbefsyn@f’eae@@raﬁmw WY purdd i Watsy At éaﬂaeeéal\mwﬂ@@ﬁe(z(tﬁﬁémound
128) 30 2,3;4,6-Di -Oisopropylidene-1-deoxy- 1-

N-{
[4-toBYI] SRimbe écrllmwll Rivrwashipg avith gatpeednNadCok uwatesskrife anp dried ove9)
(2 43 ( 20 Ihflgrgé}? c%%é(sglgegny 4 %gcﬁéﬁly létn[\l]a'v%soré:gr v8cri] ﬁ 5er%uced pressure to obtain a white
}-a, L- xyl dednnentid @fcugmy)) atich waynped ik thaAgxt step without any purification.
2,3-0Oisopropylidene-1-deoxy-1-N-{ (4-chlorophenyl]am nocarbonylamno }-a,L
35 xyl o- 2- hexul of uranose (conpound 13]52 2,3-0isopropylidene-1-deoxy-1-N{
[ 4- met hoxyphenyl ] am nocar bonyl am no } -4, nyI 0- 2- hexul of uranose (conpound
132) 73 WO 001 42053 PcTnBOO 0002i 2, 3- O i sopropylidene-1-deoxy-1-N{
[ 4-tol yl ] am nocar bonyl am no }-a, L- xyl o- 2hexul of uranose (conpound 133)
2,3-0isopropylidene-I| deoxy-1-N-{
[ am nocar bonyl am nophenyl acetyl - L- Leucyl a, L- Aspartyl -L-Valyl-L-Proline) }-
a, L- xyl o- 2- hexul of uranose (conpound 134)



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

[ am nocar I/‘éiggsnophenyl acetyl -a, LAspartyl -L-Val yl - L- Prol i s¢epagoo/00021

a, L-xyl o- furanose (conpound 135) 2, 3-0isopropylidene-|deoxy-1-N

[ am nocar bonyl anmi nophenyl acetyl -L-Val yl -LProline)}-

a, L- xyl o- 2- hexul of uranose (conpound 136) 10 5. A pharmaceutical conposition
conpri si ngrg ed in
clarm 1, 2T SRR A ot R D P S PR AC@® GFRITC,' Oy
preventi ngwas ntddsi Pd/0y(2dY gmpproess tempecatiide andhsebjeoteditn }@dr@enatain dﬁng
corrprlsmg i ster to,.said aninal 0 aV|n the structure of
Formul a I: %ﬁ- g}’%" e cataiys “ﬁ@]ﬁiﬁﬁ[ﬂ ‘f;ﬁgyr?%e“ﬁ A ATLERGYIC | y
accept apl eob@ln £ whte 56h& in 91%%19n?ﬁépro@h@ab@srx%&%{aﬂlzeaffr&h QyllgSetat@/ des,
prodrugs, or netabolites, wherein Ris C~- to G s’ al kyl, alkené, alkyne
(straight bﬂmnmxtManched), aryl, substituted aryl or alkylaryl, R 1is
S02C6H5, S02C~HACH3-p, or S02C6HAC -p, phenyl or substituted phenyl,
represented as C~H4-R'' -p, R'' being O, NO2, OCH3, CH3, CH2COOH,
CH2COOCH3, BRI co VRre plegsrelYKimivdpgs ei n LDVP) DVP 30 and VP
represent tetrapepide (Leucyl-aspartyl-valyl-prolyl), tripeptide

(aspartyl - 28t4;6-Dp+@lisppyopghidernt- beptbood-¢, Lah yparyyt-bt Yalyl-Likrspecvilvaylp2-R' is H
or CH3 ang (LE%f rep resent i dof ur anose, tal ofuranose, xyl ofuranose or

ri bof uino8 qunﬁﬁﬁrﬁ‘f F‘B 35 7. A nethod of preventing, inhibiting or
Suppr essi ng sceb Ip; gt hu@n@ncmbnﬁlx_% [i-PldiheAATL YIS LET 1 N to sai d

ani mal a conpoun havi ng“the structure of Fornul conpri si ng

gul of ur anobéxdgofaranbyonid axidnosi de deri vatives 74 V\D 00/ 42053 5 R~~
NHCONH-R O OR FORMULA |1 PCT/1B00/ 00021 and its pharmaceutically

accept abl e sal ts esters, enantioners, diastereoners, 10 N-oxi des, am des,
pr odr ugs, i a e, pak-kyne
(strai ght %rdaﬁs?:sﬁro ﬁaegfre;/]iaﬁ)dngl)gif%ugkl% yé%{(}’r B V 5}1%&{6“% is
S02C6HBs S@;megdﬁemlomfansmkﬂﬁ:l-p, phenyl or substltut ed phenyl)
represented as C-Ha-R''-p, R'' being O, N02, OCH3, CH3, CH2COOH,
CH2COOCH3, CH2COLDVP, CH2CODVP, CH2COVP, wherein 15 LDVP) DVP and VP

repr esent r I

(aopart I - SEPyRREBh BF Bl ETE T et oplihal il Yo T QB3R WEpated, ¢
or CH3. 8. aB()%tsbmio@fofpp@maaﬁc rgid (0vhirhl) tdropwise zﬁup{jl"GGSdnﬂgtl'@eﬂehctﬁﬁthSi on
in an animal 20 conprising admnistering to said aninmal a conpound having

t he structmwetumwwrtmda@t this temmm@gghpbrﬁnﬂh%rqaworawas Awenched with a

phar et Lghlh ARSEH AP SO SIA B ORELOLPERE b BT EUERRS . .

COVP or Cl-lﬂ}tHHd@fiH MRied wmmeum] mm 'D\éPsoaVHizt‘féBm terfiisarnt wietvappapidde

(Leucyl -aspartyl -val yl - proI yl tripeptid arty -valyl -proly|) .and

di peptide y'lacwfﬁlcmp letglys c{eﬁlé‘g?y”as ri@ ¢l ré' qeéﬂt%:wb?cl With(rt i s
Cl, NO2, OghR@ CHa, gqam( HSM A

rret hod for trggﬁiﬁgnan ani Igs—%%?%/ﬁg from brg%rg%? §H ast%?nqathg?%lgﬁ%t oid

arthritis, wautemiked teabteinoslosy, meNipg solidlind¥% g]d.psori asi s, al | ograft
rej ectiﬁ)n, and ot her inflammtory and/ or autoi mune disor der s, conprising
adm nistering to said animal a conmpound of the structure of Fornmula I:

The following compounds were prepared similarly:

2,3-O-isopropylidene-carbonyl-o,L-Aspartyl-L-Valyl-L-Proline-o,L-x ylo-2-

hexulofuranosonic acid

2,3-O-isopropylidene-carbonyl-L-Valyl-L-Proline-o,L-xylo-2-hexulofuranosonic
30 acid.

EXAMPLE 23

53



75 WO 00/42053 PCT/1B00/ 00021 NHCONHR O .~~O-O S R FORMULA | and its .
phar nnce%gﬁ?]g)a%%g acceptabl e salts, esters, enantioners, di gé&ﬁﬁ@ﬁ%ﬁllsk ¥
al Ky

N- oxi des) prodrugs) or netabolites) wherein Ris C to
10 al kene) al kyne (straight chain or branched), aryl, substituted aryl or
al kylaryl, R is S02C6H5, S02C6HaCH3-p, or S02C6HACI - p, phenyl or

o, crocontP el S YR BB G BB e VPR e
and VP r epragsifodarb@iylapan}-o6L &RV Htxasednboyd. - val yl -prolyl ), tripeptide 1S

(aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl), respectively, R is H
or CH3) and represents idofuranose) tal ofuranose) xyl of uranose or

()
ri bofuranosge confi. tions. 10.. A nethod fqr_tr ing an ani mal suffering
from br Sncries Lo behe-PRBRmmep didensT e P o B BReBRe  osi ) type T
di abetes, psoriasis, allograft rejection, and other inflammatory and/or
aut oi mune di sorders in an animal conprising admnistering to said animal a
conpound ofTa hesobitioncofl 28;46-DFed-mopeopyliderenpD-syloe2-bedubdfuramnss (prepared
| yxof uranosi de derjvatives 25 R~~ NH R _FORMJ 30 and jts
phar maceut ﬁ’é’a FW%&E@&?%"Q RF\ sfaé@rg%éggﬁtﬁso%ﬁ%;jgoégaﬂ“é‘?lgb‘héif%)
N-oxi des, amlidfs)(s0NANIWESIddRE PRlERMu iRyl YAIEHE fh-Tudis &4 R 3.5 &l kyl,
al kene, al E{%‘gﬁl(%s({jrgar?ght&chai n ﬁ(?r% brartllcéledi/) aryl, E)psuf')s i(t utéed’ aryl or
al kyl angl , nidle) porfoAWGkSt (502 C:-Hil@HXfier, he r842iCcnHARIup) wshetivydd atr room

substituted phenyl) _represented as C-H4-R'' -p, R'' being C) 2). OCH3,
CH3, mzco@j«wp%stu@%égﬁﬂ%& PYEERS MRS EErNAS) v apVBET WAk REe © vP, DvP

and VP repr, eni. ge. G- - - T {de 76
SUBSTI TUTE a%%%%#“%%&@z% f ac\%\%%(; OT}H o qﬁg%kenré%%yggg ya S With shFREd
(aspartyl - WdHTOpscadhiyon) arsinletireti, geed ok agbrpdrptis NegiQul Yhe salspeovaswempyed?' is H
or CH3. 11. A nethod for treating,ap ani mal. syfferin rom bronchi al

oSt hira, 1 hO G SAPHIT £ o1 R B el RycsRlurng o R wane

psori asss, 58 b@gr aktatd B RKhhD, obtdsl a BV clARF iR BERE Broduand/ or aut oi mmune

di sorders in an animal conprising adm nistering to said aninmal a conpound

of the structure of Formula IIl1: HO 10 HO Fornula |11
Step 2: 2,3;4,6-Di-O-isopropylidene-1-deoxy-1-azido-o,L-xylo-2-hexulofuranose.

A mixture of tosylate (9.0 gm), NaN3 (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;SQOy, after which the solvent was removed under vacuum to obtain
an oil. The crude product was purified by column chromatography using 5% ethy!
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-o,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,SO4. The solvent was then removed
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and its pharmaceutically acceptable salts, esters, enantioners)

di‘ast er eqgp, oxi des, am des, prodrugs, or netabolites, p¢hap&dd0IE S
00/42 : P /000
COLDVP, %@V@ d%‘% COVP or CH2-NH CO-NHR', wherein LDVP, DVP and VP are the

sane as descyi bed above, and R.. is C<.H4R''-p (R'' js O, , QCH,, CH3,
CHZCOOH, RSP EpPBEY BN i EF&EE%% by solusm, ghiomptegrapieying 1A%,

| i Bi LT NOel SRR SRk Bk, OB lyidIDemE Birel ot s BBY, 20 cOMpri sing the step
of adm nistefing to said animal the pharmaceutical conposition according to

claim5. 13. A nethod of preventing) inhibiting or suppressing cell

adhesi on-agsoci ated inflammation accardin cl.ai 9, 410 o 1. 25 14. A
et hod of M%ﬁ‘ﬁ@{ﬂr Aarge 'f‘_g‘ﬁ?flﬁr'g‘é\i'ﬁ)ﬁg&é‘é‘gﬁ“’é&%géP‘HE\Y@QEWEat ed

i mmune Qr ﬁﬂhgbm@qaﬁﬁﬁgggiﬁf@g_gg{g%@%&&s laims 9, 10 or 11. 15. A nethod

of treating or prevent ected fromthe group 30 consisting
of asthma, arthritis, psoriasis, transplantation rejection) multiple

sclerosis,,  di abetes apd i nfl apmato bowel .di sea ccording to clains 9,
10 and 11.T3¢ S utbqrbegggmfeofogrgérbaf?%gﬂaolédw%&r{fﬁéﬁz € mSaqu:adﬂsdw o
001 42053 NN 6F mEnF PR P-iso ﬁd@%p%@h 9087 acki h}rﬁolg in 5 ml of
pharmaceutically acceptable salts) esters, "enantioners) diastereoners,

N- oxi des, duyl @HSCl, pt 6d5UQGSs Thenrcactbminak istigsd anties emperatuse for 2 looud. Shel kyl )

al kene, al kyne (straight chain or branched), aryl, substituted aryl or
al kyl atd)| )Cﬁzckzéamz‘@ep&%shs%m@mm?’ﬁfd OV CrPEBIE NasS Opraich the gpvent

substitute I S SR an P W I NG ,
CHB, CHzcc%‘iﬁ) Q%Xléﬁzé@%%ﬁéﬁméﬁgé&%@gwéﬁz%%ﬁho@w der"&ioﬁ‘ﬂl‘fé@;? DVP
and VP r epclesmatogtaphy ai6p+200 fnes)ulny ehutinpdrexyhe val3PPe pthol yacgtatet mi p4Ppt | de
(aspartyl -v,afdi/l -prolyl) and dipeptide (valyl-prolyl), respectively) R is
CH3, and (Y¥'% epresents idofuranose) tal ofuranose, xylofuranose or

ri bof uranose configurations) which nmethod conprises the steps of: (A
reacting a IS conmpound of Formula IV Ho O HO ~ ~ ~""0 o~ R 20 FORMIULA |V
wi t h pL% ol Tientellewipghampounlds weredaepased smeldrllpy reduction with lithium

| um ni j LAH) to . obtai.n t d of la,V H3C.25 H O
e
p-tol une sylifonyls kdXustidBodeo!l | owed by sodi um azide and lithium al um num

hydri de to obtain a conpound of Fornula VI
2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{[4-

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



35 NH 20 'O -0~ ~R FORMULA VI 78 SUBSTI TUTE SHEET (RULE 26) WD 00/ 42053 |

PcTnsoo/ ' (O reacting the conpound of Formula VI Wkhsdeoz:
appropria Q%Plggdéganate to obtain the conmpound of Formula IW?R" = CH3). .
A process for (Preparisgg a conpound of Formula I: S CH3 NHCONHR O .''0O -0
R 10 FORMUEphydrawdNeySOpand rraeeigdiungdey yaciupelst aljpie ampilsn 2% gidg after

whorei n' R PRnC AT chiat B iy AR e AP RISy QLB TREE D) )
aryl, substituted aryl or alkylaryl, 1S R is SOzC-Hs, SQZC~HACH3-p, or

S02C~HACL- p) phenyl or substituted phenyl, represented as C6H4-R''-p, R
being O, N&g foligiing cempounsyyerpprepajad  CH2COLDVP, CH2CODVP, CH2COVP,

wher ei ng LDVR; - ne [ : -

(Leucyl SaS\ga%'f’?F/g%rg%f%g? oII y 0??61?1? i{ g%{u?ggﬂ%g@z)aggx f ?/?*E’t\’/‘é‘]VJ"?’{“BP Q)Iay’/ﬁ‘) and

di pepti de yRrl-hepulofuydnose r espectively, R' is H 20 and ( ) represents

i dof uranose, tal of uranose, xylofuranose or ribofuranose configurations,

whi ch et h@d-Cdagepropytidencel-deeps1-Bf-{ [4¢mgthexyrhienylianinocarbonylamino}-o,L-

1, 2- 0i sopr ())(g%l_'_ggnei-lﬁ-g% xy-3-0-al kyl, al kene) al kyne (straight chain or
branched), “aryf, SBSEC0T ed aryl or alkyl aryl, a,Dglucofuranose or

a, D-al | of unanorigoprepyIRRAEL efkoRY- 1EQr (ALY MhinbEdrBSh @atiho - L-xyfb-2~ R 30 to
obtain the conpound of Forrmula VII: CHO FORMJULA 1V O .~~~0 -O R 3S FORMULA
Vi | (B)Or edexilofyranose.conpound of Fornula VI to obtain the corresponding

a, Dri bof uranose or a, D-ri bof ur anos%)gmtgti‘tves of Formula I X: 79

Preperation of 2,3-O-isopropylidene-1-deoxy-1-N-{[4-(2-hydroxy-2oxoethyl))pheny]
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 HCI, 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,SO,, 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-x ylo-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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WD 00/ 42053 PCT/ | BOO/ 00021 OH O . ~'O -0 S R FORMULA | X (C) tosylating the

conpound \?605@{?9}” a I X with p-toluene sul phonyl chloride;, eBrnifasEI NI the
product of such reaction with sodium azide; (E) 10 reducing the product of

step Dwith lithium alunm niumhydride to _obtain desired am ne of Forrmula X

H2N O . ~~' @spépbzl)¥al-Bro(pogdivihydroghigrde (5 r@salc Wersgadded simulancopslydenita X

W th appropg. 1.3QC es i Q. I h .. 18. A
process fo%Hﬁgée%aa!r;?%g@a%n%guﬁg%gf@fgz hﬁ%‘ﬁsnﬁf'%ﬁfm%ﬁﬁm gm"gg .

' 0~ ~R FORMdtér ahd3tracted mith QHICIHL enies 60 nlly, falloweqd Bp haslsak with aairaes,
enantionmers, diastereomers, N oxides, am des, prodrugs,_ or netabolites,

wherei n R iNaHEOy solation.awater and priahAndagrisghever aphydrght NeesPn Bie si¥aihed) |
|, subst | | i 9. S02C~ : )
S0P C-ratn gl ARy s reiceB ol XS ol § ShROSSIED suREMETS B0 olleh B .

being d, Nééﬂ foDEid3nexChidp wWithoGQAD, pusiicaifefCOOCH3, CH2COLDVP, CHZCODVP,
CH2COVP, wherein LDVP, DVP and VP represent tetrapepide
(Leucyl -aspartyl -valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and

di pepti de ¢ MAmg&fbgflﬁeab()@é,%ﬁwlyegie%‘ (O.Rr'gﬁ)sm'éﬂgfigafcetaééq1@%65:8;1‘%3@@(1

PCT/ 1B00/ 00021 an represents’ idofuranose, t ur anose, ur anose
or ri bof ur ddsS ¢1@% v/mg (0. Adtgnona roevhitethperetund end subedtab® hdeoganeien oding ( A)

oxi di si 2-0i sopropyl i depe- 6-deoxy-3-0-al kyl , al kene, al kyne (strai ght
Onat 4P af ke TooR YobS D AT s S e Y R e W S Rr BB anose
or oc, D-al lgfif anRfifle Joh&PTRS %ﬂ}&dp#auud%%m&{,g\é%ilm %i_%oi}l_ngégﬁyzgpéotgt?g ;{R~

o~ FORMJULA IV to obtain the conpound of Formu
hexane mixture to obtain a pure product yield of 82%.

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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FORMULA V11 20 (B) reacting

1, 2-0-i sopropyl i dene-4-carboxal - dehydr at e- a, D- gl ucof ur anos ur anose
conmpound @P(’B{ﬂ?%l a VIl with hydroxyl am ne hydrochl ori de; ?&?ﬁneédlﬁ]g{llng t he
product of step B with lithiumalum nium hydride to obtain desired am ne of
Fornmul a X: hsBbtshsitivity wespensR ¢fORRRitged (nDpe r egainstng Phtentindltesget Fdrnul a X
W th appropLi at e i socyanat to.obtain 30 the ¢ ounds _of For nul . 19. A
process fo%‘Bﬁé‘%ﬂ‘Pf% gr}?S%g@ﬁ%f’stW& e aIE%P%?%Fﬁ??%osﬁ{)etcpgligncang’ﬁ%‘%ﬁ%nosi de
or | yxof ur apesdifferedeadtmvatidsV Ehe Bell BdhdMda@skhy3&et@rmin@RhE GRIVEL 6f tdmplinds VO

00l 42053 PCT/ 1 B0O0/ 00021 and its pharnmaceutically acceptable salts, esters,
enant i omer $n the ieragtighel ¥LANmMolgcyles expiepedon the serfargof Jurkapeellpwith ites

wherei ngR i ~ ~ x - ' aj} r hed),
Ayl - SibsioplFshReper REAKL, PitGRRrobi a3k bk WygdhHn o). 30
S02C~HAQ - MESTTe dytermines uthst pbtehed qfheompourilsr eprighibitt ebe anufndedntact p, R''
being C, NO2, OCH3, CH3, CH2CQOH, CHzCOOCH3, CHzZCOLDVP) CHzZCODVP, CHZCOVP,
wher ei n LDWWYPEIS/Sitiily (aspeussy igierd byt $*Peipg gmice to the potent allergen 1.4-
(Leucyl - as - Lk t L-aval vl - ar d

di pepti de @gﬁaﬁﬂuéfdo%{%ﬂzgﬁeoﬁé)pgpgcl:s{olhbgfgl Iln%ﬁoﬁg ga%éyl\l%wgﬁgg& gtc@g}s%?:%%gri ses
t he steps al, EurA). Inemadblogy 129328:682ppr opyl i dene-6 10 deoxy-1-0-al kyl,

al kene), al kyne, (straight chain or branched) aryl, substituted aryl or

al kyl ar19l mannof ur anosi de of Fornula XI: R" OH 15 0 o0OR Fo~uLA x~ with

p-tol une sqhmbﬁirawo?h&%i.@%enéeﬁi} adlRRfchitd YA product of step A with 20
sodi um azi de; (C) reducin € product of step Bwth [ithium alum nium
hydri de to obtain the correspondi ng 5-Deoxy-5-am no gul of uronosi de of
Formula XI'l; . R . ~2 2S = oR Fot~ulLa. Xx a D) treating the conmpound of

For mul a X1 1T SR8 G ewen o Aoy &F e copoobiBartk Bel TePUoR fanat es
to obtain GeHBRURIYIN,-FORM taintdractidl #idizind REOBBHANChuRLSPATANGY] .t TiR:

conmpounds of Fornula Il conprising gul ofuranosi de or |yxofuranoside
der i vaip vegdirsion\piCBNA« fROsSe JuikRt MoLIacembigant VCAM-1 in the presence of

the compound is quantitated 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 VCAMS-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,CO3; 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 pL of 3% bovine serum albumin (BSA) in PBS for a

minimum of 1 hr at 37° C.
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WO 00/ 42053 PCT/ 1 B00/ 00021 and its pharnmaceutically acceptable salts,

esters, eRa I rs, diastereoners, N oxides, am des, prodr B 021
met abol i tes%z;\‘z@r‘%ei n Ris Cl to C15 al kyl, al kene, al kyne (st ralmgmzchai n

or branched), aryl, substituted aryl or alkylaryl, R is S02C6H5,
SOZC~MG%3-£&_@Q§AMH$£_&_PT r teellsphenyl or substituted phenyl, 5 represented
as C-H4-R''-p) R'"' being ) NO2, OCH3, CH3, CH2COOH, CH2COOCH3, CH2COLDVP,
CH2CODVP) CH2COVP, wherein LDVP, DVP and VP represent tetrapepide

(Leucyl - aspEitet Jd eload pf ther hirkit)celltlinepegst prdeured Srm tyd Naebydl -Guntdryfo) Cahd

di peptide (valyl-prolyl), respect i_v‘gjr R is H which process conprises
the steps ofcigusss.:hupgt Indip andsmaintaip %’BgMId]éﬁ -cylturs mediugn gonsaiging,q %

al kene, zal i ghtpehal iRt apehed) St Vi r

2l kol ar o1 ) 0 safy SEUE PESALD ik ACREY, Ephoy ey et Kok
FORMULA X1Tarwested byastntrifugationest 208y foreumimuestin Beckmpo G881 Safentrifogal [The XI | |

with lithium.,al um nium hydride to,obtain the desired amne of Formula XV

20 NH2 O OEBRERNEE d>@/['3 syspenfied t”c}er‘E‘PééfPi“r‘fg‘uf%@e%HHboﬁ%Cﬂ% CREE W XV
with an appgaRiddab® dRmQCHARaligmi 0 obtain the conpounds of Fornmula I'l. 21. A
process for preparing the conpounds of Formula Il 30 0 HO ' ~~O HO Formul a

11 35 and its pharmaceutically acceptable salts, esters, enantioners,

di aster@% ., NoO Ldes am des, prodrugs, or netabolites, wherein R is
CH2- NH- &Mﬁé—%ﬁé@é Lan in R is C~-HAR"' -p (R is O, NO2, OCH3, CH3,

CH2COCH, 83 WD 001 42053 PcTnsoo/ 0002~ CHZCH O O ., FORMJLA XVI ,0~O b
CHz COLDVP, (3mssdadb were &bshddRh dimbth§hsulfoRRIDMSOPAAE&%utbd furfe £ RSPBS Of :

(A) treating 2,3;4,6-D -0isopropylidene-a,L-xyl o-2-hexul of uranose of
For nul a XViat 2\{imes the fimplieonsertiationdnype used by thdassay. Ak eampaunds werepestad of

comound of FaFR oo frofh i ol el e bR AR e 1o
obt ai n t he ssauyy deBOW ibhgkingasuluntipndeds readovsd fronf the@6Mudi Bp iteX an@ectdipel2 O
15  was washed twice with PBS. Equal volumes (50 uL 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 pL 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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.. ~ 0 ~0 0O FORMILA XI X (C) treating the conpound of Forrmula XIX wth an
appropriate isocyanate; and (D) hydrolysing selectively th - fions
of the prB’(ﬂJ@f‘u step Cto 25 obtain the conpounds of For%ﬁdggp&?ﬁhﬂ A
process to prepare conpounds of Formula Il HO'~~~ O 30 Fornula Il and

i ts phar nacuthe cadl lof 4doosp tiendupesiatansinedistrewsy asyimtctdigmﬁysand dilwesdrpstdoner s)

35 N-oxi des de pr t abol.ite wherein COLDVP, or
oovP wher eVsiessBvedib 100 VRO FEEEAE The Hlapt ffisarend & 570 dsing the
(Leucyl - asppytardchaiSAeqdet! ). tripeptide (aspartyl-valyl-prolyl) and
di peptide (valyl-prolyl), 84 SUBSTI TUTE SHEET ( RULE 26) WO 00/ 42053 S 10
15 QcTnBOO’ 0002~ respectively) and wherein R' is C6H4R"' -p (R is O, NO2,

CI—F DVP R COVP), which process
Corrprlsst on 5 enY \Acoova%

4,6-Di -0- |sopropyl i dene- a, L- xyl o- 2hexu| ofuranosonl c aci d of Formul a XV:
COO—| OO0.~~"00-0FORMILA XV with LD (0Bzl) VP (CBzI (B) hydrogenating

t he corrpouﬁEhecﬂercF’@E adsoeptioy was calsulatad using the fpllavving fam rmul a XXI: COLDV P
O01 ~00-0FORMIA XXI (C) hydrolysing selectively the conmpound of
Formula XXI with perchloric 20 acid to obtain the conmpounds of Fornula |1
(R = CO.DvP). 85 Mean OD of test wells — Mean OD of blank wells

CALST. A ALS A Af @A A(S. A(. A@A Af@A.y. Au, . Auf 2. A(, . Ay. A@y. Af. Auf Af Ay. A
a. AS, A0 A( & ASPORUPN KA S AU AR AT AY A T AU T A

JACA L ANFL AL Ay. Aa. Al A(. A : T A

ATy A Wﬁ%ﬁaéﬁr?l}%}l%ﬁtrﬁ%]lsw&n ODbf blank wells

y. Ay. Ay. Aaf . A. Af . Au. Auy. AaAN@AAy A Aay. A, (. A AF. AN. A A, yMXkmveN~v

g;]x;;?gm;%@} savheas sabeauke: alsalealeal cal al foalealsalgaleal ol ol
L Zupkfco zﬁbﬁﬁdsca]@r Lqﬂahqqlz@@]s&mm@] @?Ap%;% R Agmga@ah@ﬂ Cﬁh%hf(,?%&al calc
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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 administration 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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10% & ()-! Wﬂ@ o 30% inhibition (log ED30) and 40% (log EDyg) inhibition was

determined. The ED3y and EDyg values for some of the compounds are listed in Table

20 2.
Table 2. Results of Mouse Ear Swelling Test
No COMPOUND NO. Route ECs ECy
1 53 LV. 10 pg 70 pg
S.C. 500 ng 10 pug
Oral 1 pglkg -
2 76 Oral [0.29 pg/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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FORMULA 1

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, prodrugs, or metabolites, wherein R is C; to Cs alkyl,
alkene, alkyne (straight chain or branched), aryl, substituted aryl or alkylaryl,
R'is SO,C¢Hs, SO,CH4CH3-p, or SO,CH4Cl-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
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.

A compound having the structure of Formula II comprising gulofuranoside or

lyxofuranoside derivatives
RII
NHCONH-R'

OR

FORMULA Il

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 alkylaryl,
R'is SO,C¢Hs, SO,CsH4sCHs-p, or SO,C¢H4Cl-p, phenyl or substituted phenyl,
represented as CgHs-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
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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-hydrox y-2-
oxoethyl)phenylJaminocarbonyl -amino}-B,L-idofuranose (compound 2)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-

25  oxoethyl)phenyljaminocarbonyl- amino}-B,L-idofuranose (compound 3)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl}laminocarbonyl- amino}-f,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 Jamino-
carbonylamino } §,L-idofuranose (compound 7)
1,2-O-isopropylidene- 3-O-butyl-5,6-dideoxy-5-N-{[4-chlorophenylJaminocarbonyl

35 amino}f,L-idofuranose (compound 8)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino}B,L-idofuranose (compound 9)
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1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]Jaminocarbonyl amino}-f3,L-talofuranose (compound 20)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{ [4-
chlorophenyl]aminocarbonylamino} B,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-
chlorophenyljaminocarbonylamino}f,L-talofuranose (compound 23)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{ [4-

30 chlorophenylJaminocarbonylamino}f,L-talofuranose (compound 24)
1,2-O-isopropylidene-3-O-dodecyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino} ,L-talofuranose (compound 25)
1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino}3,L-talofuranose (compound 26)

35  1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
methoxyphenyljaminocarbonylamino }3,L-talofuranose (compound 27)
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10%] & () - t?)wl]'acrin%\l((l)\lc%rt!)gn!ylanﬂno}B,L—talofuranose (compound 29)

5 1,2-O-isopropylidene-3-O-decyl-5,6-dideoxy-5-N-{[4-
tolylJaminocarbonylamino }3,L-talofuranose (compound 30)
1,2-O-isopropylidene-3-O-heptyl-5,6-dideoxy-5-N-{[4-
tolylJaminocarbonylamino } 8, L-talofuranose (compound 31)
1,2-O-isopropylidene-3-O-butyl-5,6-dideoxy-5-N-{[4-

10  tolylJaminocarbonylamino}f,L-talofuranose (compound 32)
butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonyl amino}-f,L-talofuranoside (compound 33)
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}-B,L-talofuranoside (compound 35)
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl}laminocarbony! amino}-B,L-talofuranoside (compound 36)
dodecyl! 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-(2-hydroxy-2-

20  oxoethyl)phenyl]laminocarbonyl-amino}-f,L-talofuranoside (compound 37)
butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }-3,L-talofuranoside (compound 38)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyljaminocarbonylamino }-f8,L-talofuranoside (compound 39)

25  heptyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyljaminocarbonylamino}-,L-talofuranoside (compound 40)
decyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
chlorophenyllaminocarbonylamino }-f,L-talofuranoside (compound 41)
dodecyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{{4-

30 chlorophenyllaminocarbonylamino}-f,L-talofuranoside (compound 42)
butyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenyl}aminocarbonylamino }-B,L-talofuranoside (compound 43)
hexyl 2,3-O-isopropylidene-5,6-dideoxy-5-N-{[4-
methoxyphenylJaminocarbonylamino}8,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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15 1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyllaminocarbonylamino }-o,D-x ylofuranose (compound 53)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-a,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 }a,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  chlorophenyl]laminocarbonylamino}o,D-xylofuranose (compound 60)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-3-N-{[4-
chlorophenyl]aminocarbonylamino}a,D-xylofuranose (compound 61)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-
chlorophenyl]aminocarbonylamino }a,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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109%Z& () - fL,Q-d]-is%grorﬁylidene—}O—hexy]-S-deoxy—S-N-{[4-t01yl]aminocarbonylamino}oc,D-
xylofuranose (compound 70)

15 1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{[4-tolyljaminocarbonylamino} o, D-
xylofuranose (compound 71)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino} &, 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-L-Proline}-
o, D-xylofuranose (compound 73)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-
{[aminocarbonylamino]phenylacetyl-o,L-Aspartyl-L-Valyl-L-Proline }-o,D-
xylofuranose (compound 74)

25  1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-
{[aminocarbonylamino]phenylacetyl-L-Valyl-L-Proline }-a,D-xylofuranose
(compound 75)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{ [4-(2-hydroxy-2-
oxoethyl)phenyl]laminocarbonylamino }-o, D-ribofuranose (compound 76)

30  1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl)aminocarbonylamino }-a,D-ribofuranose (compound 77)
1,2-O-isopropylidene-3-O-heptyl-5-deoxy-5-N-{[4-(2-hydroxy-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]aminocarbonylamino}-c.,D-ribofuranose (compound 79)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-o,D-ribofuranose (compound 80)
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1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-

10 chlorophenyllaminocarbonylamino}o,D-ribofuranose (compound 85)
1,2-O-isopropylidene-3-O-dodecyl-5-deoxy-5-N-{[4-
methoxyphenylJaminocarbonylamino } &, D-ribofuranose (compound 86)
1,2-O-isopropylidene-3-O-decyl-5-deoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino } o, D-ribofuranose (compound 87)

15  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-
methoxyphenyl]aminocarbonylamino }a,D-ribofuranose (compound 89)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{ [4-

20  methoxyphenyl]aminocarbonylamino}a,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-tolylJaminocarbonylamino} o, D-
ribofuranose (compound 93)
1,2-O-isopropylidene-3-O-butyl-5-deoxy-5-N-{ [4-tolyl]Jaminocarbonylamino } o,D
ribofuranose (compound 94)
1,2-O-isopropylidene-3-O-methyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino } &, 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-deox y-5-N-
35  {[aminocarbonylaminophenyl]acetyl-o,L-Aspartyl-L-Valyl-L-Proline }-o,D-

ribofuranose (compound 97)
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5 oxoethyl)phenyl]ammocarbonylammo} -a,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)phenyl]Jaminocarbonylamino}-c,D-lyxofuranoside (compound 101)

10  2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyl]aminocarbonylamino }-o,D-lyxofuranose (compound 102)
2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-(2-hydroxy-2-
oxoethyl)phenyljaminocarbonyl amino }-a,D-lyxofuranoside (compound 103)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{ [4-

15  chlorophenyl]aminocarbonylamino}c,D-lyxofuranoside (compound 104)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-
chlorophenyljaminocarbonylamino}a,D-lyxofuranoside (compound 105)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-
chlorophenyl]laminocarbonylamino}a,D-lyxofuranoside (compound 106)

20  2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-
chlorophenyl}aminocarbonylamino} o, D-lyxofuranoside (compound 107)
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-

25  methoxyphenyllaminocarbonylamino}c,D-lyxofuranoside (compound 109)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-
methoxyphenyl]aminocarbonylamino }&,D-lyxofuranoside (compound 110)
2,3-O-isopropylidene-1-O-heptyl-5-deoxy-5-N-{[4-
methoxyphenyllaminocarbonylamino} ., D-lyxofuranoside (compound 111)

30  2,3-O-isopropylidene-1-O-decyl-5-deoxy-5-N-{[4-
methoxyphenyl]aminocarbonylamino ) a,D-lyxofuranoside (compound 112)
2,3-0O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{ [4-
methox yphenyl]aminocarbonylamino } o, D-lyxofuranoside (compound 113)
2,3-O-isopropylidene-1-O-methyl-5-deoxy-5-N-{[4-tolylJaminocarbonylamino } o,D-

35 lyxofuranoside (compound 114)
2,3-O-isopropylidene-1-O-butyl-5-deoxy-5-N-{ [4-tolylJaminocarbonylamino } o, D-

lyxofuranoside (compound 115)

72



&% & 5

h

Ro

&

()-
()-
()-
()-
()-
()-
()-

=]
Ro

()-

@
5:v

Y&010% U&' () - Y&010% & ()-Y. 10% U& () -

10% U&' ()-10% U&' ()-Y10% U& ()- 10% U&' ()- @D 10%

#&qﬂéﬁ/ dEbCH ! F+10% U&' ()-1) 10% U& ()-Y( 10% Updy1tbd/adhz1

()-10% U& ()-//00YO0OdEDC! ! | 5&10% U& () - Fs3 10%

O%ﬁ&d 150 E%l%?f?'ﬂ&x{e)l'-oll% pty1190dddx 15-NE ZQ%H&nﬁﬁmEﬁ)oﬁQ%mno}a D-

LR DA

10% U& ()-011 1111V11bCl!!

I|G10%§§E®? "10% h& ()-F 10% h& ()-t10% h& () - Y10%
Cl11Y10% h& ()-10% h& ()-1, 10% h& ()-|

10%

10%

, 10%,7&- (sppﬂo@ynwﬁehl&oeq@cynMemé%dEb@lyuammambmlz(minpmqa-h&' )-Y@
10% hé& () 1yxofm%o£l§‘e (omphui@¥an () - L$10% h& () - 55U6666666dYNCI ! ! 10 h 10 h

5

10

15

20

25

30

35

2,3-O-isopropylidene-1-O-dodecyl-5-deoxy-5-N-{[4-tolyl Jaminocarbonylamino } o, D-
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]phenylacetyl-a,L-Aspartyl-L-Valyl-L-Proline }-o.,D-
lyxofuranoside (compound 120)

2,3-O-isopropylidene-1-O-dodecyl-5-deox y-5-N-
{[aminocarbonylamino]phenylacetyl-L-Valyl-L-Proline } -, D-lyxofuranoside
(compound 121)
2,3;4,6-Di-O-isopropylidene-1-carbonyl-L-Leucyl-a,L-Aspartyl-L-Valyl-LProline-
o, 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)
2,3-O-isopropylidene-1-carbonyl-L-Leucyl-a,L-Aspartyl-L-Valyl-LProline-o,L-xylo-
2-hexulofuranosonic acid (compound 124)
2,3-O-isopropylidene-1-carbonyl-o,L-Aspartyl-L-Valyl-L-Proline-o,L-xylo-2-
hexulofuranosonic acid (compound 125)
2,3-O-isopropylidene-1-carbonyl-L-Valyl-L-Proline-o,L-xylo-2-hexulofuranosonic
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-

methoxyphenyl]aminocarbonylamino }-o.,L-xylo-2-hexulofuranose (compound 128)
2,3;4,6-Di-O-isopropylidene-1-deoxy-1-N-{[4-tolylJaminocarbonylamino }-o,,L-xylo-
2-hexulofuranose (compound 129)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-(2-hydroxy-
2oxoethyl))phenylaminocarbonylamino }-c,L-xylo-2-hexulofuranose (compound 130)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-chlorophenyl]aminocarbonylamino}-o.,L-
xylo-2-hexulofuranose (compound 131)
2,3-O-isopropylidene-1-deoxy-1-N-{[4-methoxyphenyl]aminocarbonylamino}-o,L-

xylo-2-hexulofuranose (compound 132)
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FORMULA 1

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 alkylaryl,
R'is SO,CsHs, SO2,CsH4CHs-p, or SO,CsH4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO,, OCH;3;, 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
CH;, and ( ) represents idofuranose, talofuranose, xylofuranose or

ribofuranose configurations.

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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phenyl, represented as C¢Hy-R"-p, R™ being Cl, NO,, OCHi, CHs,
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"
is H or 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
Hoﬂ/_J{,,o
‘v,
25 "o o~
Formula Il

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 dipeptide (valyl-prolyl), respectively, and wherein R" is CcH4R"-p (R™ is
Cl, NO,, OCH3;, CH3, 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:
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FORMULA 1

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,CsH4sCHjs-p, or SO,C¢H4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R"'-p, R™ being Cl, NO,, OCHj;, CHj;, 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
CH;, 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 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 gulofuranoside or lyxofuranoside derivatives

25 R NHCONH-R'
OR
FORMULA Il

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 alkylaryl,
R' is SO,Cg¢Hs, SO,CsH4CHjs-p, or SO,C¢H4Cl-p, phenyl or substituted phenyl,
represented as CgHy-R™-p, R™ being Cl, NO,;, OCHj;, CHj;, 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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11. A method for treating an animal suffering from bronchial asthma, rheumatoid

5 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 A
Hoﬁ’o
10 "// X

HO 0

Formuila Hi

and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
N-oxides, amides, prodrugs, or metabolites, 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 CsHsR™-p (R" is Cl, NO,, OCH;, CHj,
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
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.
16. A process for preparing a compound of Formula I:
35
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\R -0 s
5 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 alkylaryl,
R'is SO,C¢Hs, SO,CsH4CH;-p, or SO,C¢H,Cl-p, phenyl or substituted phenyl,
represented as C¢Hy-R"-p, R™ being Cl, NO,, OCH;, CHj;, 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, R" is CHj,
and ( ) represents idofuranose, talofuranose, xylofuranose or ribofuranose

configurations, which method comprises the steps of: (A) reacting a

IS5 compound of Formula IV
HO
)
HO .‘.O
"OAY-
SR
20
FORMULA 1V

with p-toluene sulphonyl chloride followed by reduction with lithium
aluminium hydride (LAH) to obtain the compound of Formula V

HyC oH
25 ©
o
R o— v
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 a
\R o
FORMULA VI
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&10%ELV20&& ()-c 5%808/&5 r§g§=es(e}1ts 1RBIRIGRE," Gdoflandsey #YMf&Fané& OF ribofuranose

L"10% 1" 1 & ()- conﬂg{lratmns U\ﬁhlch metgog& compnge?s t%e 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, o,D-glucofuranose or co,D-allofuranore

represented by Formula IV: o

25
o
HO .
o
spa=
30 to obtain the compound of Formula VII: FORMULA 1V
0
y
3 FORMULA VIl

(B) reducing the compound of Formula VII to obtain the corresponding o,D-
ribofuranose or o, D-ribofuranose derivatives of Formula IX:
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(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 Z

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:
OFe | HCONH-R
0
25
o
o
SR §
FORMULA 1
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 alkylaryl,
R'is SO,C¢Hs, SO,C¢H4CHj3-p, or SO,CsH4Cl-p, phenyl or substituted phenyl,
represented as CgHs-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, R" is H,
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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 II comprising
gulofuranoside or lyxofuranoside derivatives

35

FORMULA II
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5 represented as CgHy- R"'-p, R"' being Cl, NO,, OCH;, CH;, CH,COOH,
CH,COOCH;3;, 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 CHj,
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:

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 lithium aluminium
hydride to obtain the corresponding 5-Deoxy-5-amino gulofuronoside of

Formula XII; 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
Rll
NHCONH-R'
35
OR
FORMULA 1
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FORMULA XI1I
with sodium azide; (B) reducing the compound of Formula XIII with lithium

aluminium hydride to obtain the desired amine of Formula XIV
NH;

20

QO

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
30 o R
HO \ﬁ/o
0o
Formula Il

35 and its pharmaceutically acceptable salts, esters, enantiomers, diastercomers,

N-oxides, amides, prodrugs, or metabolites, wherein R'is CH,-NH-CO-NHR",
and wherein R" is C¢gHsR"'-p (R" is Cl, NO,, OCHj3, CH3, CH,COOH,
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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 III

22. A process to prepare compounds of Formula ITI
o A
HO "4y
30 ﬁ ©
Y
Formula it
and its pharmaceutically acceptable salts, esters, enantiomers, diastereomers,
35 N-oxides, amides, prodrugs, or metabolites, wherein R' 1s COLDVP or

CODVP wherein LDVP, DVP and VP represent tetrapepide (Leucyl-aspartyl-
valyl-prolyl), tripeptide (aspartyl-valyl-prolyl) and dipeptide (valyl-prolyl),
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SUBSTITUTE SHEET (RULE 26)
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with LD (OBzl) VP (OBzl); (B) hydrogenating the compound of Formula XV
to obtain the compounds of Formula XXT:

FORMULA XXI

FORMULA XV
10

(C) hydrolysing selectively the compound of Formula XXI with perchloric
20 acid to obtain the compounds of Formula IIT (R' = COLDVP).
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