; $UR' () e3epdFpl: :; L?] @F6FTF/ 2, 3-0-1 SOPROYLI DENE DERI VATI VES OF
MONOSACCHARI DES AS CELL ADHESI FI ELD OF THE | NVENTI ON Thi s
inventi oWP&N4I054 general ly tOWWNWMMMISWOCGSSGS f or PCU/IB®/0B0R225

synt hesi zi ng derivatives of . .

2-3- O i sopropyl i dene-a-L-xyl o- 2- hexul®®PUr anosoni ¢ acid. The conpounds of
this invention are useful, inter-alia, for the inhibition and prevention of
cel |l adhesion and cell adhesi on-nedi ated pat hol ogi es, incl uding

i nfl ammat ory and aut oi mune di seases, such as bronchial asthm) rheumatoid
arthritis, type | diabetes, multiple sclerosis, allograft rejection and

psoriasis. This invention also relates to pharnmacol ogical ¢ OM'

Sont ai R AdSPRROYLIRENE BFRIFABIVGS: o) HONPSACCHARIER AS. CEAlc ADHESTON TATB LHBSoni
acid and the nethods of treating such pathologies as |isted above.
BACKGR@UND OF THE | NVENTI ON Cel | adhesion is a process by which cells
associate with each other and mgrate towards a specific target |ocalized
within the extracellular matrix. Specialized nol ecules, called cell

adhesi on nol ecul es (CAMs) nedi ate these reactions. CAMs have been
denonstrated to participate i%m@%@ucel | - extracel | ul ar

matri x, and pl atel et-pl atel et f : nfl uence the | eukocytes'
adhesion to the vascul ar endothelium their transendotheli al WO

00/ 42054 pcTnBOO 00022 migration, retention at extravascul ar sites, and
activation of T cells and eosinophils. These processes are central to the
pat hogenesi s of Thisf invendioor yelaies generatyute chmpadrds antkrprboessesCAMs ar e
considered potential targets for treating such disorders. 5 CAMs can be

cl assifg edsyrith@sizingeferiaaves of Rr8-uisopropysitlbAeld-DSyi@nthdxifofuraRyiealcobul i n
supertam|ly. O these, integrins are the key nediators in the adhesive

interactiops b OLLIH:C ; : I craenyl r . They are
compr | sed S70ar PHEHUPSIREL b i rifRrieniiS ockill, iReEfgat BETR bR o
outside to_the inside of, cells, and vice versa. lLntegrins can be classified
on the bas?ed FrevaRlieRof E%'L@‘H"\%'%@Pdc&‘ﬁﬁ a?‘ﬂ?eﬁt?f?' ﬂtﬁdePamPiogi@?'a-l
subfam |y contains beta-1 subunit noncoval ently |inked to one of the 10

di fferent WCpsing idlammatory andrautainyRyng digRases, SHEB@S onghiad agHua, as
VLA4 (very late activation antigen 4), is a nenber of the beta-1 integrin
fam |y andrhessmatoiskeartbiliishdype hckabaies.- mullipirisclesosisi allografteepctiondndh t wo
specific ligands-the vascul ar cell adhesion nolecule (VCAM1) and the CS1
regi omsof paerigsist eifhid i ibventtat i also Addiateoito npitdatasblbyicyL Abnpsositistisr al  t o
t he process of 20 transendothelial mgration of |eukocytes. Ligation of
VLA TS T ObbURhPYidHARTed ' bANBRREBRIoRTiAbAL. LY LORKSIRh b UIARIGAR | O

cel ssél wal |, owed b

flattening o s along the blodd v y expression of

Ches | RO aLio S S0t R R es b sGietRy  “0 >
extracellular fibronectin play a crucial role in the 25 mgration of

| eukocytes to the site of inflammation, T cell proliferation) 2 WO
00/ 420S4 PCT/ 1 B00100022 expressi on of cytokines and inflammatory nedi ators.

Addi tional ly, VLA4 BACKGROUND OF THE INVENTION
20 Cell adhesion is a process by which cells associate with each other

and migrate towards a specific target localized within the extracellular matrix.
Specialized molecules, called cell adhesion molecules (CAMs), mediate these
reactions. CAMs have been demonstrated to participate in various cell-cell,
cell-extracellular matrix, and platelet-platelet interactions. CAMs influence the

25 leukocytes’ adhesion to the vascular endothelium, their transendothelial
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ligation provides co-stinulatory signals to the | eukocytes, resulting in
enhanced bﬁ?uﬂebgpctivity. Thus, appropriate VLA4 ant agoni Scernn0erdadzz i N
theory, aneliorate the i mmune response through a twofold action-inhibition -
5 of Tcell recruitnment at the site of inflammation and inhibition of

co-stinul at Qr cti ' of, I n i . Ct. +nhikit of
VLA4 i nt erJﬁ@%ﬁ%ﬁ’hg%éhﬁ@énétdgggﬁg%ﬁgﬁéaﬂd§{t8£’e>?hlﬂb?? ﬂﬁ%ﬁ)& idéi le;l E%l erag%dZuti c -
effects in several,  apjnmal nopdels of 10 infla tory and all.ergic diseases,
Chot udi g ARRPRITISeH P8 EerREcs AP ARRHRLIS K ainbgBNasS afJataimesssy
93:776); arthritis (Wahl et al, J. din. Invest. 1994;94:655); experinental
al | er gi ¢ ermrsbautoimpuine diseayesinbuketareaCAME arE eonsidayd pottiabagets and
Baron et al, J. Exp. Med. 1993;177:57); contact hypersensitivity (Chisolm
et al, Eur fdrtreatigelich b&t3ded. 682); type | diabetes 15 (Yang et al) Proc.
Natl. Acad. Sci. (USA) 1993;90:10494); and inflammuatory bowel disease
(Podol sky et al, J. din. Invest. 1993;92:372). The CSl1 nvi ety region of
fibronectin involved in the interaction with VLA4 was identified as the
tripeptide Leu- [ - i Ol gm{g .

266: 15075) . Sevg(?gwg‘lé%é :bg\e/(')sla%:%ﬁ al'dnt%sﬁaﬁ%g}q_uﬁ% é@%ggblg’es%re é}aﬂﬁ%a@gi zed
and shown to inhihit the in_ vivo jnteraction .of VLA4 to its ligands

( Fer guson ém"&'i",‘ogg?'ta@!n ﬁfe{P?Tfa'ﬂH&dbf g&?s.e'('ﬂ@ﬂfmﬁﬁﬁ;t 8;@7@?%&15 ethg 5.
din. Invest. 1994;94:655; Nowin et al, J. Biol. Chem 1993;268 27 :20352,
and PCT pumadhesiveointeaglirns begjween hgmopaistignealisngad thsir nEomesyiepmeskpi t e

t hese advances a need for small and specific inhibitors of VLA4-dependent
cel | adhesiTmeynateccarhprsed ohalpha-betadidtgrodinets amhiriegmats signalsvrosr theol ubl e
with oral efficacy. Such conpounds woul d provi de useful agents for the

treat maQt, AdUtSIMENbItRS iMdide oPBERS HriRIvieé verdd. dntegring lcanTsy ergsifiedamMipleogi es
medi ated by VLA4 binding. It is generally known that isopropylidene and

benzyl | denS @i gt TR FRTESHINITES BRHER! e AN b

car bohydrate chem stry. groups are Intro into a | ecul e

under simlar.c. i t.jans, j rqtectil . ite
it er ont. ARR Lot Bupdie bOFeo BB TR idiBol FRELLS EBROT PN  cach
prot ected nol eCl,t| e. Since protection normally occurs under conditions that
al | ow rever$iNtSty  the reaction proceeds until equilibriumis reached.
The distribution of products at equilibriumis determned by their relative
t hernodynam c stabilities. In other words, these 15 reactions are

t hernodynamically controll ed. Benzylidene groups prefer to be part of

6- menbdiSed ri ng Hhekipta-4vitethel integiet alse krneswl BsdLAs (vergdateoaativadion
generally are 5-nmenbered rings. The difference is attributed to the effect

of the met hyitigamdaRhery meibsrt bft thenbéetacn ihtegria tfamiilyi dnd ebniphieepalipha-dl ar
ring systenms. These bl ocking nethods are described in the U S. Pat. Nos. 20

2,715, 121, 4,,(5)5@@,_323(,&,@%51\}1%4 erach With ﬁwsg?g@re,n s!l-—htﬁed{}é%é@ag“res

of which are 1ncorporated herein by reference. ocki ng net are

Car bonyar . e dhesiest TR, (ViR Hyt g CSY dadleh' of Jrig pliSR"" 17

1969; 47: 1195, 1455, gnd 1970;48:1754,, al|, incorporated, herein by reference.
25 The pri cfﬁ”QP?Ctl‘rbv siamtmedigien oR% VLA !?ck“é‘d‘{il thethe Pracess i ti ons
with 4

20 transendothelial migration of leukocytes. Ligation of VLA, is followed by gross
rearrangement of the cytoskeleton, leading to flattening of cells along the
blood vessel wall, followed by expression of specific molecules that digest the
endothelial cell wall and diapedesis. Once in the extraluminal region, the
interactions of VLA, with extracellular fibronectin play a crucial role in the

25 migration of leukocytes to the site of inflammation, T cell proliferation,



WO 00/ 42054 PCT/ 1 BO0/ 00022 either the isopropylidene or cycl ohexylidene
bl ocki ngway saResal eavi ng the 3 position open to undergo derBCrABOXENORDN. The
therapeutic activity of hexoses and their derivatives are also disclosed in
sone of the above-cited prior art. The conpounds of the present invention
wer e Scre@saﬁfbsfsﬂfn I sthichtdies Tarff tihNarmYhdtBryVimddiakstsat gddieishhlyadiesi,on
assay and the classical nmurine hypersensiti'vity assay in mce.” Several
conpounds ;exhl bi sl gnj fi . Qhi bj y sACt Vi i th . The
calts o IRRR  RRRTHA S SRl bheL aFiind | IAoByRE, By g 1
the treatnmepnt of chronic, cel] hesi on nedi ateq,, al l erqgi ¢,, aut oj mune and
| amat GApaBReS ATPANSisaEvils " BAGhCAPRICPTA .l ifie BBt g
arthritis. Sonme of the prior art describes devel opnent of peptide
deri vat i véieery, amgliosirdbedmaunedespense tHupugh satweiptd aetiemedrhibitionases.
However, because treatnent of chronic diseases requires prolonged (md-term
to | ong-t of M celtrécniitthent athedditedofuigiaminheticheand idikitionadf copstimdlatoryor al |y
avai l abl e cell adhesion inhibitors would be very beneficial. 15 There is no
exanpl e ayatiladreof immiBeRell®r art wherein the conpounds, containing a
sugar nucl eus coupled wth carbamate noiety, of the present invention are
used as therapy for the inhibition) prevention and suppression of
VLA4- medi at ed cel |l adhesi on and pat hol ogi es associ ated with that adhesion.
20 SUMVARY OF THE | NVENTI ON An. obj f. the present invention is .t
provide a pr ocl@gh'iscffesg%h H'gﬁ!?l&qrﬁéﬁé}%niqraggor& EE}S%BSSH erpﬂla%traetgﬁi bi t
significant activity as VLA4 antagonists. 25 5 WO 001 42054 PCT/ 1 BOO/ 00022
Mbst of tHe @6%%&?'@@&#%@@#'%. effegtst inngeverabsanimal Hagdelshdin
significant anti-cancer activities and were devoid of any anti-cell
adhesiton acflammatery. anthallerfinr diseases, tnstpdingddheep alleegiprasiema (Abvaimarmnon wer e
desi gned and synt hesi zed so as to enhance their anti-cell adhesion 5
propertiesgt a4t Yeclidi Ia@r edoahay. y760r adhawatd &0 die Jaathiv.elrmest cel
adhesion inhibitor, it is best if the sugar has a carbamate noi ety al ong
wi th ot her N | yelnd i f } LS of BY ERt to
19@4%%.63?)&&@%@&1%1&%1 diferdic e!1'fch§ |oﬁ:&e§iﬁ§ (%dhﬁ)&/l’% et AV ghhﬂg

provi de a pro&ess reparation car bohydr at e- base

wat er - sol cO. AN j_bi pgni fdca Ctib¥hi be as

el | aanedrofidinTeERAes £5" Bey HstoR bl 07 iR el 18 2 S S o
invention will be ,set forth in the description follows, wi.ll be in
part apparYRESENSIMt m ‘E)tt"f"oﬁ,”ro’r TQP“HE@ Mégrs%gé’ WPetlméaB?t&éti ce of
the invention. The objects and advantages of this invention may be realized
and obbai f¥angyetnalafsoof NaﬁeAﬁadhgm.s(ha%ﬁanw%&ﬁﬂ@é@rtasngn%mfmr@mamw inthe

appended clains. In order to achieve the above-nentioned objects and in
accor danc okl wisdasen@calofskytetal, Uh€liprimvest 1088Q&:872), there is provided a

process for the
The CS1 moiety region of fibronectin involved in the interaction with
VLA, was identified as the tripeptide Leu-Asp-Val (LDV) (Komoriya et al, J.
20 Biol. Chem._1991;266:15075). Several peptides containing the LDV sequence
were synthesized and shown to inhibit the in vivo interaction of VLA, to its
ligands (Ferguson et al, Proc. Natl. Acad. Sci. (USA) 1991,88:8072; Wahl et
al, J. Clin. Invest. 1994;94:655; Nowlin et al, J. Biol. Chem.
1993;268(27):20852; and PCT publication W0O91/4862).

25



synt hesi s of nonosaccharide derivatives and the derivatives thensel ves)
havi ng thg, st.r ure of Formula l: 000 25 ~ ~J.,~~, OR ~ ﬁng 6
WO 00/ 420@?@@#51[4800/ 00022 wherein Ris C~- to C-5 al kyl, a:il@e%e, al kyne
(straight chain or branched), aryl, substituted aryl or alkylaryl, R is
phenyl , o,- m _or p-chlorophenyl, tolyl, nethoxyphenyl qr nitrqphenyl and
R2 is H pyrrol P&ﬁsﬁi))P,thS?Ee Wﬂ%}?ﬁ,anﬁg ifPy ﬁwégﬁnﬁegﬁﬁ{'%ypﬁ’hggﬁ ® or a
radi cal of the formula - NHR3 wherein R3 is C_to 5 C15 al kyl, al kene or
al kyne (st VhiAgittepengdent eell pahasinadnoleculesiremains. lgpatyr suanainhigiocsarg n- ~
FORMULA 111 10 wherein n is a whole nunber up to 5 and is a five-, six- or
seven- menbaater keluble ayith i aral iefficanynt Budh goomoundsmaoeiidh girevidet aseful and
wherein preferably 15 is pyrrolidinyl, piperidinyl, norpholinyl or

hexanet hyl arg'éhm 1P tABI thddtRfent Ppeventiel crosmsprassionr & VAsS MNaRfhatoRl and
R2 are not at the same 20 tinme. Acid addition salts of the above

corrpourgjs ?%ﬁm%igs inﬂ%i ?idnpl VLA?E;Idle ntion. In accordance with another
nt’i on

aspect of e present 1nve ereTs provided a list of conpounds as
shown below in the description of the 25 invention section. 7 W) 00/42034
rcTnBOGO 00022 I n accordance with another aspect of the present invention
there are provided nethods of preventing, inhibiting or suppressing cell
adhesi on in an #nisrggnqrate kpewm that dsaprragylisene aed dianzylideng GEOYRFTAMS or
mammal s), conprising adm nistering to said animal) the conpounds descri bed
above. 5 | thacvostaormemantyh usedt ipeoteatiyee cgroupst ire garesbydratevelmemistryt her e
is provided a nethod for treating an aninmal suffering from bronchi al

ast hma, rharpBugh Gotti HRsugs & introtilioee irite lemotdcule Lnger binsiladinditions,
psoriasis, allograft rejection) and other inflamratory and/ or autoi mmune

Sesor PES3) YROTREABATEL In0 NS R, B8 400 BitkrtR T iR
rvent Lon HEERy PRSI 1 al b ARBRLT P ed St B BEIRn . e
fhere i s pROTNABAOGHEURSET FBRAEPES SRS AGM TEHRTHPL Ao FoStBEoeRs  cel

Goner i bad” uBgL equibrium 16 Feathd. The. distibution of produdls at equibrum s

determined by their relative thermodynamic stabilities. In other words, these

15 reactions are thermodynamically controlled. Benzylidene groups prefer to be

part of 6-membered ring acetals, while the ketals resuiting 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 the U.S. Pat. Nos.

20 2,715,121, 4,056,322, 4,735,934, 4,996,195 and 5,010,058, the disclosures of

which 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;1:107 and 1962;1:191; Can J. Chem. 1984;62:2728,

1969;47:1195, 1455, and 1970;48:1754, all incorporated herein by reference.

25 The prior art reveals that D-glucose is blocked at the 1,2;5,6-positions with



20 In accordance with another aspect of the present invention there is
provi dedgo gRiZe4 for treating or preventing a disease sel petgsghofob@ t he
.group consisting of asthma, arthritis) psoriasis, allograft rejection,

mul tiple sclerosis, diabetes and inflamratory bowel disease, with the
conpounds e i - V, 2 / €n_
conpounds %ﬁ‘%ﬁ’é‘%?@?éﬁﬁﬂ'ﬂdﬁegnﬁ Sﬁdgp%@\%‘? gﬁgkg‘gr%b ’sllgg‘gll?‘éit-cﬁgn

potency in terns of their activity..which s,determined.hy ip vitro

UL ad maai cResiors pen:ibo Lhede, dafveisdtoh T riraseMa aCuvly bl Bk e
5 conpounds that were found active in in vitro assay were tested in vivo.
Sone of theNeHeioderiatiyestaie alsadisalospdirsommolibiecahaueeitachpier bt ent VLA4
ant agoni sts. Therefore) the present invention provides the pharnmaceuti cal
conposi tions fofhe¢ leompemds of theeptesamt inveriiconekrealscessarieth farmnidhibitoey

i nfl ammat ory and aut oi mune di sorders. In addition, the conpounds of the 10
above ignvegdtivit) FRIVIDR,-AEdidtedt 86l dadiadiony fssajarapiat ehél ClissibhT Miidrie

DESCRI PTI ON OF° THE | NVENTI ON The conpounds of the present invention nay be

pr epar ed L: - j n r i i he: age
Cynthet i c HRREERASUEE detel K7 iHbc, GSVER" EplBouhas ibied, hORIFYRL TS
i nvention | .be prepared the -0l | Qw ovel a inyentive reackion
sequence, \%ﬁ%&@%%ﬁﬁv‘&mg%e$§f% ﬂ‘%%%ﬂlf%f%{ﬂﬁ%@gs éejiléf}é‘? %Qg']% 00O
0 0 R~-NCO OR OR pH OCONHR~ FORMULAII FORMULA 1 25 9 WO 00/42054

PCT/ | BOO/ 08@jubilized.ip- watgyr 8p¢ used-1g tm trgatment of chronic, cell adhesion-

aryl al kyl - 6- deoxy- 6-am nosubstituted-L 5 xyl o-2-hexul of uranose conpounds of
For mul a | | mediatetoaltergic, Sutcémmune ana inflaspmataty aiswrddrayguch asharonehiabd
described in U S. Pat. No. 5,637,570 and are the intermedi ates for the

synt heig s aéthhiteand Meurmasoio farthetisuSeme off thehsridrras describaseaéveldpmehtis, the
follow ng internmedi ates were prepared follow ng the process as described in

U.S. Pat. §p e?ti@é’*@é%tives as_cell adhesion antagonists for treatment of these
2,3-0Oisopr ogy I dene- 6- deoxy- 6- hexanet hyl enei m no- 1- O dodecyl - a- L- xyl 0- 2
hexul of ura . . ,
230 1 SopPBRaTTHerHONSYR PoBAHSS, o HEAIDPRhe Oh SBIOPIS, dissaees. reques »
hexul of ur anose . - .
2, 3- 0 i sopPBINgeTb RISk oRo RNl ATMINISHRIGN ALAMTS, s deveiapmepy ph- -
hexul of uranose 15
2, 3- O i sopsresific,quwally gvaitably cell ggdhesiondnhipitons wodlsdee yeryabensfigial- 2
hexul of ur anose
2, 3- O1%opropyl i dene- 6- deoxy- 6-pyrrolidinyl-1-0O decyl -a-L-xylo-2
hexul of ur anose

There is no example available in the prior art wherein the compounds,

containing a sugar nucleus coupled with carbamate moiety, of the present
invention are used as therapy for the inhibition, prevention and suppression of

V0LA4-mediated cell adhesion and pathologies associated with that adhesion.

20
SUMMARY OF THE INVENTION
An object of the present invention is to provide a process for
synthesizing a new class of compounds that exhibit significant activity as VLA,
antagonists.
25



2,3-0Oisopropyl i dene-6-deoxy-6-pyrrolidinyl-1-0O heptyl -a-L-xyl o-2
hexul of URaNEHF04P o PCT/TB00/00022
2, 3- O i sopropyl | dene- 6- deoxy- 6- nor phi | i nyl - 1- O dodecyl - a- L- xyl 0- 2
hexul of ur anose

2, 8- O L sopr opylIydenss tndle¥ipdurty BRSLAtA 1 Pslasit o -510870570 have

hexul of ur anose

2,3-Oisopropylid -6-d y-6-norphi Linyl - 1- pLyl -a- Lz xyl 0- 2.
el of ur SHORD SIGto8 i 538 PSS! GhH,Fers "bevail” bt 'y el
2,3-O i sopropylidene- 6-de - 6- pi peridi nyl - 1- O dodecyl - a- L- xyl 0-2

hexul 0:= ur %q@%ioln act?vnt?es. f@/re?org: Phe Ico;np%unés of tge present mv)é tion were
2,3-0O i sopropyl i dene- 6- deoxy- 6- pi peri di nyl - 1- O decyl - a- L- xyl 0-2

hexul of ur Zlesignegl and synthesized so as to enhance their anti-cell adhesion
2,3-0Oisopropyl i dene- 6- deoxy- 6- pi peri di nyl -1- O heptyl -a-L-xylo-2

hexul o§ur goroperties. It was discovered that, for a compound to be active as a cell
2,3-0O i sopropyl i dene- 6- deoxy- 6- et hyl pyrrolidinyl - 1- O dodecyl - a- L- xyl 0- 2
hexul of ur afpRion inhibitor, it is best if the sugar has a carbamate moiety along with
2,3-0O i sopropyl i dene-6-deoxy- 6-et hyl pytrolidinyl-1-0 decyl -a-L-Xylo-2 10
hexul of ur . -

2,3-0i so@ﬁ%@ﬁngg%%@'g'-egéoxy- 6- et hyl pyrrolidi nyl -1-O heptyl -a-L-xyl o-2
hexul of ur anose

2,3-0Oisopropyl i dene- 6- deoxy- 6- et hyl nor phol i nyl - 1- O dodecyl - a- L- xyl 0- 2
hexul of uranose 15 , o ) .

2, 3- O i sopr opyllt derefetthen epiest fhthisrdpyertiam{e -progdgeaypragess xipr dhe
hexul of ur anose

2, 3- O1Dsoprepatativan of 6 ndeelx casbatydratesbaded | waterbsolibie ptpmpaubdsy thmt2
hexul of uranose. 20 Thus, the conmpound of Formula Il is treated with an

appr opr i atgxhisipSigaizhat activityI8ideald el a9cupathasiohantigomstsat ure, preferably
at 0-10 Cto afford the conpounds of Forrmula | of the present invention. An

illustrative list of particular conpounds according to the invention and
capabl e of being produced by Schene | include: 25 11 W O 001 42054

Conmpound No. i cal..Nane PCT/ | B00/ 00 0 . . .
25 O 1 Sopr opy 1S oSS Botl VARG e Biament nventiag iyl e set fortn
pyrrolidinyl-a-L-xylo-2-hexul of urangse, 5 02. I
DY | Sophdns desetiator i salsiwa. il R YRR BPRARA: dsore the desodption, or
pyrrolidinyl -a-L-xyl o- 2- hexuf of ur anose ) ]
15 may be learned by the practice of the invention. The objects and advantages
of this invention may be realized and obtained by means of the mechanisms

and combinations pointed out in the appended claims.

In order to achieve the above-mentioned objects and in accordance
20 with one aspect of the present invention, there is provided a process for the
synthesis of monosaccharide derivatives and the derivatives themselves,

having the structure of Formula I:

25 OR
NHR,y

FORMULA|

6



03. 2,3-0OIsopropylidene-1-0O dodecyl -4-(phenyl car banmat e) - 6- deoxy- 6
pyrr ol i diwxybesazoks Xyl 0- 2- hexul of uranose 04. PCT/1B00/00022
_2,3-0O | sopropylidene-1-0O dodecyl - 4- (p-chl or ophenyl carbamate)-6 10
deoxy- 6- pyrrolidinyl -a-L-xyl o- 2- hexul of uranose 05.

2, 3 O | soRpagld RGBT LdL0dREY laikbrldl-diglnel (traigitiiain @r 4RaMend), ary),

pyrrolidinyl-a-L-xyl o-2-hexul of uranos

"2,3-0O 1 sopr ,dene-1- ecyl =4-.(p- oxypheny r te)-6
deoxy- 6- pﬁ“&%ﬁ{“&?‘ﬁﬁw épﬁggﬁ?(&{?me'%wg?@an s'e&iS&S%’.' aﬁ%p@enyl, tolyl,
2,3-0O 1 sopropylidene-1- O dodecyl -4-(p-nitrophenyl carbhamate) -6 o
deoxy- 6- p)}P?&OP(MPWW@an'V?PBeW' @é’@u‘ﬁ@f%ﬁaﬁ 5’8”&@)/': P'Pe”d'“;'» morphilinyl
2,3-0O | sopropyl i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy- 6
pyrrol i di rorihexamethylengirmimourotwradicas ef @ formula - NHR3 wherein Rs is Cy to
2,3-0O 1 sopropyl i dene-1- O decyl - 4- (p- chl or ophenyl car bamat e) - 6- deoxy 20
6- pyrr 8l i dbp\dlkyd; alkebé @r 2lkaeuistighacbat dObranched) or a radical of Formula
2,3-0O | sopropyl i dene-1- O decyl - 4- (p-tol yl carbanat e) - 6- deoxy- 6
pyrrolidinyl -a-L-xyl o-2-hexul of uranose 11.

2,3-0O 1 sopropyl i dene-1- O decyl - 4- ( p- met hoxyphenyl car bamat e} -6
deoxy- 6- pyrrolidinyl -a-L-xyf o- 2- heRbGfaur @ 12 WD 001 42054
PCT/ | BOOI 00022 12.

2,3- 0O | sopropyl i dene- 1- O-decyl - 4- ( p+Rihd@Rheny! car bamat e) - 6- deoxy- 6
pyrrol sdi nyl - a- L- xyl o- 2- hexui of uranose 13.

2,3-0 1 sopropylidene-1-0 heptyl -4-(phenyl car banat e) - 6- deoxy- 6

pyrrol sdi nyl - a- L- xyl o- 2- hexul of uranose 14.

3, 3- qgsomﬁmm H@ﬁ%%l}m&i ﬁg)(ﬁlsg%ﬂcpr ophenyl car bamat e) - 6

eoxy- 6- pyrrol sdi nyl-a-L- uranose 15.
2,3-0 1 sopropylidene-1-0 heptyl -4-(p-telyl carbamat e) - 6- deoxy-6
pyrrol sdi nyl - a- L- xyl o- 2- hexul of ur ano.
2,3-0O 1 sopropyl i dene-1- O heptyl -4-( p- xetHoxyphenyl carbamate) -6 10
deoxy- 6- pyrrol sdi nyl - a-L-xyl o- 2- hexul of uranose 17.
2,3-0O | sopropylidene-1-0O heptyl -4-(p-nitrophenyl carbamat e) - 6- deoxy
6- pyr r ol sdBrd ffivas 1Sixypb severxgroberashbeteragclic ring containing one or more
2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (phenyl car bamat e) - 6- deoxy- 6
nmor phol i nyheterdatamispaBd inhareinf preéerably 15 19.

2,3-0O 1 sopropylidene-1-0O dodecyl - 4-(p-chl or ophenyl car banat e) - 6
deoxy-@- nor phol i nyl - a- L- xyl o- 2- hexul onose 20.

2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (R | car bamat e) - 6- deoxy- 6
nmor phol i nyl - a- L- xyl o- 2- hexul of ur anose ‘
2,3-0O 1 sopropylidene-1-0 dodecyl - 4- ( p- met hoxyphenyl carbamate) -6 20

deoxy- 6- nor.phol i.Qyvl r a- L~ -2- - i

236 1 soppapyeltiyL Bieesind. M Bl B! Hf P83 feffrons miargeteteony

- 6- nor phol i nyl - a- L- xyl o- 2- hexul of ur anose 23.

2,3-0O 1 sopropylidene-1-0 decyl -4-(phenyl car bamat e) - 6- deoxy-6

mor phol i ny| - a- L- Xyl o- 2- hexul of uranose 13 WO 00l 42054 PCT/ | B0O0/ 00022 24.
2, 3- O | sopP@igired ompoundsesig thpgepwhbereginodphendl Barasaneetell- gt thsoggme

6- nor phol i nyl - a- L- xyl o- 2- hexul of ur anose 25.

2, 3- O20soptimpy Aictte metdition Seity lof 4hé¢ midovey tompbands ere6aldedrygiuded in the

invention.

In accordance with another aspect of the present invention there is
provided a list of compounds as shown below in the description of the

25 invention section.



mor phol i nyl - a- L- xyl o- 2- hexul of ur anose 26.

2,3-01 S(w{)gﬁ,y%oggene- 1- O decyl - 4- ( p- met hoxyphenyl car banat epefiB00/00022
deoxy- 6- nor phol 1 nyl - a- L- xyl o- 2- hexul of uranose 27.

2,3- 0O [sopropylidene-1- O decyl - 4- (p-ni trophenyl car banat e) - 6- deoxy- 6
mor phol i nyl - a- L- xyl o- 2- hexul of ur anose 28. . .

2, 3- O | sopropyl i%éﬁ@f%a@%awﬂwm!\%r?eﬁm&&! BasRreser. iuention theye are
mor phol i nyl - a- L- xyl o- 2- hexul of uranose 29. ) o

2, 3- O | soppreyidaddmeshadsoohpaventiag,(iphiiting epseRprassinsaell aghesion in an
deoxy- 6- nor phol i nyl - a- L- xyl o- 2- hexul of ur anose 30.

2, 3- O i sopanimdli (flee etetmOahiopaly s dugqut thelrginc évdhacies djundamke ory rammals),
nor phol i nyl - a- L- xyl o- 2- hexul of uranose 15 31.

2, 3- O | sopsaaptisiAgRIMniSteaiy ¥ satd Epriral, iex e heig'deBRbEd above.
deoxy- 6- nor phol i nyl - a- L- xyl o- 2- hexul of uranose 32.

2, 3- O Isopropyl i dene- 1- O heptyl -4- (p-ni trophenyl car bamat e) - 6- deoxy

6- nor phol i nyl - a- L- xyl o- 2- hexui of ur anose 33.

2,3-0O 1 sopropyl j dene-1- O dodecyl - 4- ( phenyl.c amat e) - g-deoxy-6 .20 .
pi peri di nyl - a- Lt@(ﬁpﬁgrﬂﬁﬂgﬁu‘?’@? mﬂa eaggrfgct &f 91e pregenq invention t%ere is
2, 3- O | sopropyl i dene- 1- O dodecyl - 4- (p-chl or ophenyl car bamat ee‘,— 6

deoxy- 6- pi p@vidach@ mgthod jeipoireating A Anirabskiferng from bronchial asthma,
2,3-0O |1 sopropyl i dene-1- O dodecyl - 4- (p-tol yl car banmat e) - 6- deoxy- 6

pi peri di nytheanateid artbritiex oulfiple aseiersist typad Glldkres4 ppcriadiBp@Il0g9GIL 36.
2,3-0O |1 sopropylidene-1-0O dodecyl - 4- ( p- met hoxyphenyl car bamat e) - 6
deoxy- 6- pi hadtding dncR othedxinflamindteonu batioraagetmdtne disorders, comprising
2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (p-ni trophenyl car bamate) - 6

deoxy-4@y pi el (HHSGostHi

2, 3- O1ﬁop§m'ﬁ%t%ghg???§%%@y 1?‘?&?@?\?}? car banﬁ‘g)e%%bc?ggky- 6

pi peri di nyl - a- L- xyl o- 2- hexul of uranose 39.

2,3-0O 1 sopropyl i dene-1- O decyl - 4- (p- chl or ophenyl car banat e) - 6- deoxy

6- pi peridinyl -a- L-xyl 0- 2- hexul of ur anose 40. . . .
2,3- O | sopr opyl 4@ _r%_a@p%(% | o4 aotheyi 3Rest o the preserd dovgntignithere is
pi peridi nyl - a-L-Xxyl o-2- hexul of uranose 41. ] )

2, 3- O | sopp@yjdediengetha@ dec yareventingnehRibitingn en upressing «elleadhesion-
deoxy- 6- pi peri di nyl - a- L- xyl o- 2- hexul of ur anose 42.

2, 3- O | sopassndiatddriefldmmationWitMegmpaunds pascribechabavat e) - 6- deoxy- 6
pi peri di nyl - a- L- xyl o- 2- hexul of uranose 15 43.

2, 3- O150propyl i dene-1- O hept yl - 4- (phenyl car banmat e) - 6- deoxy- 6

pi peri di nyl - a- L- xyl o- 2- hexul of ur anose 44.

2,3-O-1 sopr opy| jrfigRgortiaRt8 Rty la firhir HYpREPRIGAY | FBEERMMBIIS there is

deoxy- 6- pi peri di nyl - a- L- xyl o- 2- hexul of ur anose 45.

2,3-0O1sop | - k- ot Ml 2 4 (P-; -6-deo .
pi peri di nyf)ﬂ)&%{écﬂgl’}geé\o?e&ﬁl;%rﬁg?riiﬁggéﬁﬁi!gh’tln%a&P@UBbFe)ss%gdg el gdf%gsmn-
2,3-0 1sopropylidene-1-0O heptyl.-4-(p-net hoxyphenyfcar banat e) - ,
e bR Ea b H ARS P RIS LRREBAs s
2,3-0O 1 sopropylidene-1-0O heptyl -4-(p-nitrophenyl carbanat e) - 6- deoxy
6- pi peri di BPver- L- xyl o- 2- hexul of ur anose 15
20
In accordance with another aspect of the present invention there is
provided a method for treating or preventing a disease selected from the
group consisting of asthma, arthritis, psoriasis, allograft rejection, multiple

sclerosis, diabetes and inflammatory bowel disease, with the compounds as

25 described above.



WO 00/ 42054 PCT/ 1 B00100022 48.

2, 3- O | sqpy gotgbdqdene- 1- O-dodecyl - 4- (phenyl car banmat e) - 6- deqpeyr/B00/00022
.hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 49. 2, 3-0O |sopropylidene-i
- O dodecyl - 4- (p- chl or ophenyl car bamat e) - 6

deoxy- 6- hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 5 50.

2,3-0O 1 sopropylidene-1-0O dodecyl -4-(p-tol yl carbamat e) - 6- deoxy-6

‘hexanet hyl enei i, no- a- L- xyl o- 2- hexul of urapose 51. "
2, 3- O | sopr opyl WersoraRRsnsay Mo, pieSel BysRium, e tayal: and gexhibit
deoxy- 6- hexanet hyl enei m ho-a- L-xyl o- 2- hexul of uranose 52. o
2, 3- O | sopighifigant @etencydndiedasyof-their adlivity owhichywas delermiepd dyLiy vitro
deoxy- 6- hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 53.

2, 3- O | sopignyhedated telDatibeglondaggeheand davvanmioere Gateswagtlityg test. The
hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose 54.

2, 3- O $ sopbaipdurdienhalwerél esurd dettver hinoviee eBaY airBagsier) inbrite Bome

6- hexamnet hyl enei m no- a- L- xyl o- 2- hexul of uranose 15 55.

2,3 O-1 sopg oKl LS8BEIAIOHISRK| prbstt HlSHER” PR SIRG BB dont VLA,

hexanet hyl ener m no- a- exu uranose i

2,3-01sopr | i.dene-1- Q decyl - 4- ( p- et hoxyphenyl car bamat e) - 6 .
deoxy. 6 hETHRAHSBereIos aite §yPoedl NBHIER (N Gas S8 Prarhaceutical
2, 3- O | sopropyl i dene- 1- O decyl - 4- (p- ni.trophenyl car banmat e) - 6- deoxy-6 20
hexanet hy [CORMIAItIRNSa for ;the o possibley teratmend s@f ésf?nch'al asthma and other
2,3-0 1 sopropylidene-1-0 heptyl -4-(phenyl car banat e) - 6- deoxy- 6

hexanet hylisffenmataryaand agteimrmibrex wisdrdeendseadiition, the compounds of the
2,3-0O 1 sopropyl i dene-1- O heptyl -4-(p-chl orophenyl car bamate) - 6

deoxyq6- hepovetihvértion cambe administared-drakyuboparehneratly16 WO 00/ 42054
PCT/ | BOO/ 00022 60.

2,3-0O 1 sopropyl i dene-1-O heptyl -4-(p-tolyl carbamate) - 6-deoxy- 6

hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose 61.

2,3-0O | sopropyfi dene--=- R AN O35

deoxy- 6- hexanet hyl eng-l:ﬁ' HON .‘ 0 5 :

2, 3-O | sopropyljdene-1- O hepty]) -4-(p-nitroph | car bamat e) - 6- deoxy

6. hexaret hy! enclTi (PTEPOURGH oSh tHex BTeRa aEaties may be preparsd’ by
2,3-0 | sopropylidene-1- O dodecyl - 4- (phenyl car bamat e) - 6- deoxy-6-(2
et hyl pyr r declaniayes welltkngybinptheesi asUfagtibardoghe average synthetic organic
2,3-0O | sopropyl i dene-1- O dodecyl - 4- (p- chl or ophenyl carbamate)-6 10
deoxy16- ( Zhemnhigt. py additiodi thd gorapoungs of thehpraseof invantiee nédy be prepared
2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (p-tol yl car bamat e) - 6- deoxy- 6- (2

et hyl pyrr dhy ﬁﬁhé\»fbﬂowling- nyvel- anthanvémtive acactionS8equence, which also show
2,3-0O | sopropyl i dene-1- O dodecyl - 4- ( p- net hoxyphenyl car bamat e) - 6
deoxy- 6- ( 25 I' R0 |l L- xyl o- 2- hexul of uranose 15 67.
2,3-0O1so rgéﬁréﬁgngqfngﬁ%gae@[s 4- (p-ni trophenyl car bamat e) - 6
deoxy-6-(2-et hyl pyrrolidinyl)-a-L-xyl o-2-hexul of uranose 68.

2,3-0O | sopropyl i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy- 6- (2

et hyl pyrrolidinyl)-a-L-xylo-2- hexuw;e 69.

2,3-0O 1 sopropyl i dene-1- O decyl -4-( henyl car bamat e) - 6- deoxy 20
6- (2-et hyl pyrrolidinyl)-a-L-xyl o-2-hexul of uranose 70.

2, 3- 020sopr opy! i dene- 1- O; decyl - 4- (p-t ol yl car bamat ) 4 6- deoxy- 6- ( 2

et hyl pyrrolidinyl)-a-L-xyl 0o-2-hexul of uranose 71.
2,3-0O 1 sopropylidene-1-

eny,

FORMULA I FORMULAI

25



17 WO 001 42054 PCT/ 1 BOO/ 00022 72.

2, 3- O | saphQeMidsgene- 1- O decyl - 4- (p- ni trophenyl car bamat e) - pcggRo¥00622
(2 ethylpyrrollglnyl) a- L- xyl o- 2- hexul of uranose 73.

2,3-0O I'sopropyl i dene-1- Oheptyl 4- (phenyl car bamat e) - 6- deoxy- 6- (2

gt gyg)?/;(r)glrijgg/% 9123 @éyn" ﬁﬂﬁgul §F @heny?ogr%aanma'{\gfu%smumd'b
deoxy-6-(2-eth IpyrroI|d| % ?d% exul of uranose
2,3-0 | sop¥ QRflfL 13@?{%5 mppunééq muli b s £ O%ndeg‘é@be@?é are

ethylpyrrolldlnyl) a- L-xyl o- 2- hexulofuranose 10 76

2, 3- O | soppreparédiasecrting ke the mathog - dascHbry indhd: PatbAieat5e§3%570 and
deoxy 6- (2- et hyl pyrrolidinyl)-a-L-xyl o-2-hexul of uranose 77.

2, 3- O | sopareptei intermedifielsdpt e dyrithesist ofoihlecsorhpaundsrat Epsrautiebef/the
6- ( 2- ethylpyrrolidinyl) a- L- xyl o- 2- hexul of uranose 78.

2,3-0O lgs %@éht ﬂ%ﬁtnén Orﬁegemél fdlowﬂﬁéﬁﬁé&at@t Rbré pieparedofolldwing

ethylplperl ) - a- L- xyl o- 2- hexul of uranose 15

o R U R s o

2,3-0 1 sopropylidene-1-0O dodecyl -4-(p-tol yl carbamat e) - 6- deoxy-6- (2
ethylpiperidinyl) a- L-xyl o- 2- hexulofuranose 20 81.

2,3-0 | sopropyl i dene- 1- O-dodecyl - 4- ( p- met hoxyphenyl car bamat ) - 6
deoxy- 6- ( 22 8- Qyisppropylidems-Bydeoxy-Gyesametiengminer oQedaiacyl-a-L-xylo-2-
2,3-0 1 sopropylidene-1-0 dodecyl - 4-(p-nitrophenyl carbamat e) - 6

deoxy- 6- ( 2- et hyhgxulefurdhose ) - a- L- xyl o- 2- hexul of ur anose 83.

2,3-01 sopr opyl i dene- 1- O decyl - 4- { phenyl car banat €) - 6- deoxy- 6- ( 2

hyl i /
AP A B bt 0 O, 200 000

6- ( 2- et hyl pi per| a- L- xyl o- 2- hexul of uranose 85.
2,3-0O | sopropyl h@é‘ﬂé l&"“@5’%"ecyl 4- (p-tol yl car bamat e) - 6- deoxy- 6- ( 2

thylplperldlnyl) a- L- xyl o- 2- hexul of uranose 86

2, 3- O | sopR@Qrisdpropylidanertegecxy-§-hexaaetinypneiminedr Gdmentylod-xylo-2-
deoxy 6- (2- et hyl pi peri di nyl) -a-L-xyl o- 2- hexul of uranose 87.

2, 3- O | sopropyl hdrmefukapbsecy! - 4- (p- ni t rophenyl car banat e) - 6- deoxy- 6
(2-ethyl pi peridinyl)-a-L-xyl o-2- hexul of uranose 88.

2,3-0 | > 10
el SRt g o

2,3-0 opropyl heptyl - 4- (p- chl orophenyl car bamat e) - 6
deoxy = (2-et hy {5‘8 LFBRRW) a- L- xyl o- 2- hexul of uranose 90.

2,3~- O | sopropylidene-1-O heptyl -4-(p-tol yl carbamate) - 6- deoxy- 6- (2
et hyl pi per Rd- lsppmlldgm@rﬁzdmﬁwupaﬁ@yuﬁ dggyl-o-L-xylo-2-

2,3-0O 1 sopropyl i dene-1- O heptyl -4-(p-met hoxyphenyl car banmat e) - 6
deoxy- 6- ( 2- et hy hpkplefurdhoygé ) - a- L- xyl o- 2- hexul of ur anose

2,3-O-isopropylidene-6-deoxy-6-pyrrolidinyl-1-O-hepty!-a-L-xylo-2-
hexulofuranose
20 2,3-O-isopropylidene-6-deoxy-6-morphilinyl-1-O-dodecy!-o-L-xylo-2-
hexulofuranose
2,3-0O-isopropylidene-6-deoxy-6-morphilinyl-1-O-decyl-a-L-xylo-2-
hexulofuranose
2,3-O-isopropylidene-6-deoxy-6-morphilinyt-1-O-heptyl-o-L-xylo-2-

25 hexulofuranose
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92. 2,3-0O1sopropyiidene-1-0 heptyl -4-(p-nitrophenyl carbamat e) - 6- deoxy
6- ( 2- et hywapogosdi nyl ) - a- L- xyl o- 2- hexul of ur anose 93. PCT/1B00/00022
.2,3-O 1 sopropyl i dene-1- O dodecyl - 4- (phenyl car bamat e) - 6- deoxy-6-(2 20
et hyl nor phi | i nyl) - a- L- xyl o- 2- hexul of ur anose 94.

2,3-O1s C i s (X H¢ la AP —Lpan‘dBe Libs . 8)-6

deoxy- 6- ?géét?ﬁé?angpggﬁﬁgl g - ayth éiﬁegl-dw;]gxgl of ur Xﬁgsléag@.t g

'2,3-0O I sopropy| i deinF- 1- O- dodecyl - 4- (p-tol yl car bamat e) - 6- deoxy- 6- (2

et hyl mor phi | i nyPJUIAWan08e. 2- hexuf of uranose 19 WD 00/ 42054 PCT/ | BOO/ 00022
96. 2, 3-0O-Isopropylidene-1-0 dodecyl -4-(p-net hoxyphenyl carbamate) - 6

deoxy- 6- (230tigopriopplidenergrdeaxyt6-pinesidnyird xOrdgay-anlbsyi®?2-

2,3-O | sopropyl i dene-1- O dodecyl - 4- (p- ni t rophenyl car bamat e) - 6

deoxy- 6- ( 2- et hyéxmofhahosy | ) - a- L- xyl o- 2- hexuf of ur anose 98.

2,3-0O 1 sopropyl i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy- 6- (2

et hyl or phigl Ar Q- 2= hexill d?'ﬁﬁ)"' vl o

2, 3- O%Fs (F;%’lrso%%é%rgﬁghqég §e‘?c°y‘$‘94wk’§;elé'{1 r g%&%ﬁtgla%g'aﬁg?e% - 6- deoxy
6- (2-et hyl mor philin I%- a- L- xyl o- 2- hexul of uranose 10 100.

2,3-0O | sopr opyh?’&ﬂﬁé‘f N@$&¥ecyl - 4- (p-t ot yl car banat e) - 6- deoxy- 6- (2
et hyl nor phili nyl) -a-L-xyl o- 2- hexul of uranose 101.

2, 3- O | soPBaPyisoprapylider®-Betadxyb-ethyipsrralicimtdnOt deoddnyirat e xyB-2-
deoxy- 6- ( 2- et hyl nor phi | i nyl ) - a- L- xyl o- 2- hexul of uranose 102.

2, 3- O | sopropyhesgsriranésgiodecyl - 4- (p- ni trophenyl car bamate) - 6
deoxy- 6- ( 2- et hyl nor phi I i nyl ) - a- L-xyl o- 2- hexul of uranose 15 103.

2, 3- O | sopropYiki =0 e -4 anat e) < h--Aeqxys 8- (2
ot byl ror BT Caop TRy [ders-8 By SpRIRHORANIA TR eyt e 2
2,3-Q 1 sopropy]ideneg-1-0O heptyl -4-(p-chl orophenyl carbanate) -6
deoxyl5- ( 2- et hb?%‘ﬁpﬁﬁ???%l ) - a- L- xyl 0- 2- hexul of uranose 20 105.
2,3-0O | sopropylidene-1-0O heptyl -4-(p-tolyl carbamat e) - 6- deoxy- 6- (2
et hyl nor pj3-Origbpropylidenyd-6-dedwe@HetTylp yrndisinyl 06 0-heptyl-a-L-xylo-2-
2,3-0O 1 sopropyl i dene-1- O heptyl -4-(p- et hoxyphenyl car bamat e) - 6
deoxy- 6- ( 2- et hkRWbRAltAho$Y 1 ) - a- L- Xyl o- 2- hexul of ur anose 107.

2,3-0O | sopropyl i dene-1- O heptyl -4-(p-nitrophenyl car banat e) - 6- deoxy
6'(2'ethy D L P~ olr Ay | 1caY __0_ __4
bCT) 1 BOO] g%?%g%wweﬁe lo= 0,3~ B BIRTRT 0 2 de b 4 U6 22
2,3-0 1 sopropy|lidenge-1-0O dodecyl - 4- (et hyl car bamat e) - 6- deoxy- 6
hexanet hyl enei h?ﬁ‘;jpﬁ"-@m% 0- 2- hexul of ur anose 109.

2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (net hyl car bamat e) - 6- deoxy- 6

nor phid i nR3-Q-isopiapylidene-BudedyrGretyemeranginyi-1-O-decyl-o-L-xylo-2-
2,3-0O 1 sopropylidene-1-0O dodecyl - 4- (et hyl car bamat e) - 6- deoxy- 6

pi peri di nyl - a- hexylbfurdndsxul of ur anose 111.

2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (et hyl car bamat e) - 6- deoxy- 6- (2

ethyl pyrr gldomibprdtivtiadne 8- ds g 4 eBiyRRtSinyR1-0-heptyl-o-L-xylo-2-

hexulofuranose.

20 Thus, the compound of Formula |l is treated with an appropriate
isocyanate in a suitable solvent at low temperature, preferably at 0-10° C to
afford the compounds of Formula | of the present invention. An illustrative list
of particular compounds according to the invention and capable of being
produced by Scheme | include:

25
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112. 2,3-O I sopropylidene-1-0O dodecyl -4- (et hyl car bamat e) - 6- deoxy- 6- (2
et hyl nor &Bglohﬂ%ldsé- a- L- xyl o- 2- hexul of uranose 113. PCT/IB00/00022
2,3-0O | sopropyfidene-1- O decyl - 4- (net hyl car bamat e) - 6- deoxy- 6

nmor phol'i nyl - a- L- xyl o- 2- hexui of ur anose 114.

2,3-0O 1 sopropylidene-1-0O decyl -4- (net hyl garba - 6- deoxy- 6

hexamet hy&é‘?fg r?i"W(S{]a- L- xyl o- 2- hexul of ur aﬁﬁ?&'@f @%g’e

2,3-0O | sopropyl i dene-1- O decyl - 4- (net hyl car bamat e) - 6- deoxy- 6

pi peri di nYM@-a- L- xyl o- 2- hexul of ur anose 116.

2,3-0O 1 sopropylidene-1- O decyl - 4- (net hyl car bamat e) - 6- deoxy- 6- (2

et hyl pyr r d1i. di 13;8Y0-dsaprapylideneh&ndetyir-énimethyicarbamate)-6-deoxy-6-

2,3-0O | sopropyl i dene-1- O decyl - 4- (et hyl car bamat e) - 6- deoxy- 6- (2

et hyl mor phol i nylyhrofidlmpst Qxgtl2rnekaiofuranaege 118.

2,3-0O | sopropyli‘dene- I- O heptyl - 4- (et hyl car bamat e) - 6- deoxy- 6

pyrrol Ldi a4y 0= 2- fur 19 . e
2,3-0 so%pyl#ﬁgﬁ)‘i&&gﬁ@"%—?ﬁ?@g? ﬁéﬂzgémgglﬁ%%aerygg\_aé%)&ﬁeg xy-6

nmor phol i nyl - a- L- xyl o- 2- hexul of uranose 21 W O 001 42054 PCT/ 1 BOOI 00022 120.
2, 3- O | sopr opy| RYdEKEINY-a- krxgiop?-hexpldIRIO8E  banat e) - 6- deoxy- 6-
hexanmet hyl enei m no- a- L- xyl o- 2- hexul of ur anose 121.

2, 3- O | so3py|2,8dddsdpropiégeng- 1-O-Codebylt4-{phenyitarbatatiee&ydedxy-6-

pi peri di nyl - a- L- xyl o- 2- hexul of uranose 5 122.

2, 3- O 1 sopr opy| dydeshairit-Q: hsplorb-éx(iIBttiarbsar bamat e) - 6- deoxy- 6- (2
et hyl pyrrolidinyl)-a-L-xyl o-2- hexul of uranose 123.

2,3-0 | soyopyld =1- t vyl 45 [carl 5 -6-(2

et hyl nor pﬁ%ﬁi nﬁvge@‘?i‘}‘%!&’gﬁ‘%’}v?éﬁ? (@gﬁkgﬂ&g@ e?@%“&]‘g%’%ﬁ@??)&ét i ves of

t he present invention exhibit various pharnmacol ogi cal properties and are
usef ullOf or t r ecdaaXy-GrRVFAlIGINYkod--x)dP14-BeXHAUraROSR:f i ned herein i ncl udes
human or manmal, with various inflammtory and autoi mmune di sorders, such
as bronchiG8. as2,Br@)lsoprepylideried1-«-dodecyls-(p-yqelcarbtimbie) ®sdeomy-64 pl e
sclerosis, allograft rejection and 15 psoriasis. The free am no conpounds

of the present gyhtiaidyRa-Bi§id2HekuRiiGran@sg or gani ¢ and inorganic acid
salts. The resulting salts are useful by thenselves and in the therapeutic

conposi ti and, Ret | L Jhe: |\t _(fsrg_ Y k] _d he usual
prior artctébéch%’éﬁégﬁ’)gpsrﬁéxﬁ%%esgggﬁg?%lf e ceéﬁgﬁﬁﬁ]aeq{n wg?'g’rapénéd t hen
pref or o ach A<l U AJIPYESLo P10 S IREROORR 1, "l ef i ¢ benzol c.
tartaric) acetic) p-am nobenzoic, oxalic, succinic and glucoronic acid. 25
22 WO 0072052370 TomopyiiEome 1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
08. 2,3-O-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
09. 2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-
20 6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
10.  2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
pyrrolidinyl-o-L-xylo-2-hexulofuranose

11.  2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenyicarbamate)-6-

deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
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The neutral solution of the resulting salt is subjected to rotary

evapor at iyflodaager di m ni shed pressure to the vol une necessaryiB@o®@esUr €
precipitation of the salt upon cooling, which is then filtered and dri ed.
The salts of the present invention may al so be prepared strictly under non

5 aqueous  gondi,t] ~F LSS Vi \ i uitable
organi c sé?Ven?;é'gj&Ele%g@%ﬁgy' ﬁggé)ah‘?tpa'bgﬁ%p%%?'y[c{?zgﬁg}é’g%dgg%gfo t he
sane solvent and stirring the solution at 0-5 C causes precipitation of the
am ne salt, whbeffol'@'Wh@a-'?(wpt%h%‘,“ 8RB8®wi th sol vent and dried. The

am ne salts are often preferred for use in fornmulating the therapeutic
conposi ti d8s ag,3-GeisoprepyitieceytsOaheptyb4dptiengcathareate)@deost-abl e and

non- hydroscopi c. The anmine salts are al so better adapted for intranuscul ar

i njection than 9Fr61i&ih?l-&f@ﬁyléfé-ﬂ@ﬁuloﬁﬁﬁﬁ%@ of their valuable
phar macol ogi caP propefties,” the conpounds of the present invention nmay be

adm ni stered t nimal for t ora 5 topi.call ectally,
intern salﬁy o%’%@' APLokY §Inefgg?bgs&ké#pf%gli%éﬁg?@%m%méwsi tionis to
be adm nistered orally, it is preferred that the conpounds of the present
i nvention are S@AK-EdRYFelidiayliq-Lexio-z2reatofyranege such as starch and a
di sintegrator. The adm xture may be pressed into a tablet conveniently
si zed for 161 al 2:3HD-rHopropylidens- Giphapyt-4nipytoblicarbhmate)-6-efboxiyid: t he
powdered 20 therapeutic conposition for oral adm nistration. Alternatively,
a water sol uti gy @fidﬁl%ﬁaﬂﬂkgp@-ﬁb&uﬂur§H6§§”5i on of the therapeutic

[) adm xed Wi th

conposi tion may be a flavored syrup and adm nistered orally. A

salt of t fr td is usuyal l ferred when the c und

i ni st enBa by pspRy o O bShEHH bR TR AR RE PR R BISbS2 | The
phar maceutical conpositions of the present invention are preferably
produt@d and adiePxy-S-Ryrealidinylstagdo-2nhexdlofranpsgach unit containing a
certain amount of at |east one conmpound of the invention andlor at | east
one physi di7ogi @x340-Isuprepylaiene- bd-hephi-d-(pauitrophenylbarbemhateFoedetyage 5 may
be varied over extrenely wide limts, as the conpounds are effective at |ow

dosage | evel s @nﬁ]ﬂ;& ARy id-OehGluldfirddddey. The conpounds may be

adm nistered in e |l ow m cronol ar concentration, which is therapeutically

effective, jand 0S be A ncr e ) Sl he smaxi mum
dosage t ol'8r at @ﬁ@ﬁ%‘%’ggﬁ\ﬁm‘ﬁf f'dfagcf’%@ﬁb{!@@ﬂ%cﬁﬁégﬁ‘ﬁy%ﬁéﬁlegéyﬁﬁcI udes
wWithin its scope prodrugs of the conpounds of Fornmula I. In general) such
prodrugs wil| Heoiphrbnylsrht e hexylofsandse hese conpounds which are
readily converted in vivo into the defined conmpounds. Conventi onal
procetlfir eddf or 2 3O-tswpropylimenert-Q-Hodeeylat-gi-chlorofhenyicabbhmape)ledh ugs ar e
known. The present invention also includes the enantioners) diastereoners,

N-oxi des, pol ygeioR)5-AFpROFHYIRCENY 2 e uRstGRIPo3B! € sal ts of these
conmpounds as wel |l as netaboli'tes having the sane type of activity. This 20

i nvention Surt i nc : r | cal L 1S)Rg the
mol ecul es <ot F??%Q’Esdptggﬁaﬁég%r' ESZ‘?B%@H‘&W@&%@rﬂ?ﬁ%ﬁ'@ééff‘}é@t er eoners,
N- oxi des, pol ynorphs or pharnaceutically acceptable salts thereof) in
combi nati on wi tROIPRSKNELXHe12-hexlelin®le: carriers and optional |y
i ncluded excipients. 25 24 WO 00l 42054

21.  2,3-O-Isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-

20 deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
22.  2,3-O-Isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy
-6-morpholinyl-o-L-xylo-2-hexulofuranose
23. 2,3-O-Isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-

morpholinyl-a-L-xylo-2-hexulofuranose
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PCTf | BOO/ 00022 The exanpl es nenti oned bel ow denonstrate the general

synt het i chrToﬁﬁﬁggre as well as the specific preparation of ptigpdeadarred
conmpounds. e exanples are provided to illustrate the details of the

i nventi'on and should not be considered to limt the scope of the present

i nvention. T Varl sQl e

met hanol , %‘?{r Fﬁﬁé% N%M@h%%@é%d&&& E?-Zﬂjcﬂéérgghényﬁgfb{%rﬁ%ﬁez-%%%éne,
were dried using various drying agents according to the procedure descri bed
inthe literat '@JO'VBP"'l)d‘Ung 31 UFRYMISeyj el ds of the products and
internediates. IR spectra were recorded as nujol nulls or a thin neat film
on a Per ki26.El n2G-Odsappylidene-dr@rdacyNdgpdalylddiamaie)-6ResorpBee (NVR) dat a
(H, © were recorded using a Varian XL-300 MHz instrunent using

tetranet hyl si | apgr@folfV-bi-RUIB2-hekalelfafdoséhem cal | oni zati on Mass Spectra
(CIM5) were obf’g'i nﬁe}?u !ng a915 Fi nni gan MAT- 4510 nass spectroneter

equi d wih I data sys ral I robe and
mot hang ahe PaadnePRy e s B odteRybho R BRRRIRES- Ver e uoed.
EXAMPLE 1 20 Preparation of

2, 3- O-i sopr opy| erRpyeS-Tesphebavya-LayieReruefumnasee) - 6

deoxy- 6- hexa- net hyl enei m no- a- L- xyl o- 2- hexul of ur anose.

2, 3- O | so@apy! 2,8eDdsapopytidiems-i -©-dbeykd-( f-ritecpmariisdrbamate 6-deolky-6-

xyl o- 2- hexul of uranose (prepared according to the nmethod described in U S.

Pat. No. 5, 637, 34RhdlidvRodkyvidesndispfirdfdsén dry nmethylene chloride (20
m). 25 To thi s'%sg? utll%gnawasyadded phenyl 1 socyanate (0.64 gn) dropw se at

ai the sarfBt ey Gnparcpaded DA E A iR SRR O 't s

5mM) and brine (2 times 5 m). The organic |ayer was dried and the sol vent
was rdfoved. Thaosphrliaybeddyrio-ZoeswoliraBastas purified by col um

chromat ography and eluted with 50% 5 et hyl acetate in hexane. Pure product
yield: 61 28. Th2 3tOsomiopylidemsdcQdepiyrte (syhiohasiastcasbamate)-§- by reacting
2,3-0 i sopropylidene-1- O dodecyl - 6- deoxy- 6- hexanet hyl enei m no- a- L- xyl o-2

hexul of uranose ybduy-G-risiphdihf-d-E0aIE 2N &uldBranose
2,3-0O i sopropyl i dene-1- O dodecyl - 4-°( p- chl or ophenyl car banat €) - 6- deoxy- 6

30| cari oy basadsairy e NN G ol arbamstel Segy %

hexanmet hyl enei m no- a- L- Xyl o- 2- hexul of ur anose
2, 3- O i sopr opyl M@eRRlinyrdsdweyd-hexuletyrapasky pheny| car banat e) - 6- deoxy- 6 15
hexanet hyl enei mi no- a- L- xyl o- 2- hexul of ur anose

2, 3- O1issopBbpy| 2,8e@dsapiOpytidiens- -Q-Ngptylid-(p predhgXypdnepyicarizgmata) o xy - 6

hexanmet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2, 3- O-i sopr opy| §éeaes-méiphefew-dyioat hesuistubaioeee) - 6- deoxy- 6

hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose. 20 EXAMPLE 2 Preparation of

2,3-0i | b deR8sds - 4- LAl i e
250 Lo orse s dsanudsisle HOMBRILEREABHBhyRaroanate) s eor

exul of ur anose. § FOPRAUD 6 LBl ABRApI o 1 by’ r epl acl ng the
33. 2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
20 piperidinyl-a-L-xylo-2-hexulofuranose
34. 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose
35.  2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-

piperidinyl-a-L-xylo-2-hexulofuranose
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26 WO 00/ 42054 PCT/ 1 B00/ 00022 hexanet hyl enei m no group with pyrrolidine

at posit WRPoefhodsl- © dmM was dissolved in nethyl ene chlori de-1{1@o/dod2 TO
.this solution was added phenyl isocyanate (0.56 gm dropw se at 0-10 C and

the reaction mxture was stirred at the sane tenperature for 2 hours. The

organi c | gyer shed 5. wth ter jmes .10 m ol | oned b

sat ur at edgéol ut 'rd%(’pégﬂﬁlﬂv?\:n@m':@?Pﬁge%é“{'h?g?t%ﬁxm"ge?nysn‘i‘qréﬁm@\fe)r'g'anhydrous
sodiumsul fate and filtered. The solvent was renoved with rotary

evapor ati on. TlheoxyRipgridinyto-lsexylerZinexulofierangsei fi ed by fl ash

chromat ography using silica gel and eluted with 30% et hyl acetate i n hexane.
Pure prodggt yizefa@-@i)r&@;%dehemModé%flm@-hnidmdnvwwmemea wer e

synt hesi zed simlarly by reacting 2, 3-

| opropy! ! dene ko dodRer-dAy o MR lnBgh - L-xy! o-2- hexuf of ur anose
2,3-01 lid -1- O dod -4- (p-.chl h I b -6-d -6 15
SRELIE ALl ke e e G I K Rl
2,3-0Oisopropyli de?de- 1l O docilecyrl1 - 4-|( -tol yl car bamat e) - 6- deoxy- 6- pyrrol i di ny
| a- L-xyl o- 2- heipgridinylsarbsxylo-2-hexulofuranose

2,3-0isopropylidene-1-0 dodecyl - 4- ( p- met hoxyphenyl car bamat e) - 6- deoxy- 6

pyrrolidi ragl - a-2 30 goptop@iddnet 1iaraesd-4£-chlorophenylcarbamate)-6-deoxy-
2,3-0Oisopropylidene-1- O dodecyl - 4- (p-ni trophenyl car bamat e) - 6- deoxy- 6

pyrrolidinyl -a-laxyl:a-25 haxul of sk

2,3-01isopr opyl%@@%@aﬁbﬁg‘bcﬁ@y -h%??%eﬁfrﬁﬂog%r bamat e) - 6- deoxy- 6
l'idinyl-a-L-xylo-2-h | of .. 25,27 WD 00/42054 EXAMPLE 3

%rwr ?BIOOI/ %@23 apﬁ-g-gqgrpgﬁi( %—1“ X -rc]iggﬁ-4-%p-tcﬁylcarbamate)-6-deoxy-6-

2, 3-0-isopropyl i dene-1-0O decyl - 4- (phenyi car bamate) - 6

deoxy16- nor pholpipgridiaylte-tykyde-2-hexuibiuramesese.

2,3- 0O | sopropyl i dene- 1- O-dodecyl - 6- deoxy- 6- mor phol i nyl - a- L- xyl o- 25

hexul of ur anose X grEpsdREpATIHRS F10-Bedyl-4 (FxeeBbrydhdhwicabharita)gst he

hexanet hyl enei m no group Wi th the norpholine group at position 6) (2.0 gm

was di ssol ved ic{é EéléIp%?@irﬁﬁ]-lagtjxggo-g%\%d(%%ur Hashhi s solution was added

phenyl isocyanate (1. r OpWi and the reaction m xture was

stirred at, the s tenperature, for, 2 hours. The organpic | ayer, was washed
10w th el (GOTAPTRBYHene-1 ST gRutih TR e B At e PR, uim
chloride (2 tinmes 10 m)) dried over anhydrous sodium sulfate and filtered.

The sol vent wagipendingeohi-xyloi2shexuylokwampeset i on. The crude product so
obtai ned was purified by flash chromatography using silica gel and el uted

with 38% e43yl @si@ﬂﬁocPerVW‘J-@%@pwf@@#@hyw%ﬂha&é—éi%éiy-@ gm. 15

The foll ow ng conpounds were synthesized simlarly by reacting 2,3-0

L\n_sgﬁr gpglu: ?ggle- P%é@ﬂg@&lﬂ-iﬁéfﬁﬂéydlgfd@ﬁ&wﬂ nyl - a- L- xyl o- 2- hexul of ur anose
yanate:

44.  2,3-O-Isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose

45,  2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-

20 piperidinyl-a-L-xylo-2-hexulofuranose

46.  2,3-O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

47.  2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-

6-piperidinyl-o-L-xylo-2-hexulofuranose

15



2,3-0Oisopropyl idene-1-O dodecyl - 4- (p- chl or ophenyl car bamat e) - 6- deoxy-6 20

nor phoI I NYbodrs xyl 0- 2- hexul of ur anose PCT/IB00/00022
2,3-0Oisopropyl i dene-1- O dodecyi - 4- (p-tol yl carbamat e) - 6- deoxy- 6

nnrphollnyl a- L- xyl o- 2- hexul of ur anose

mor phol | o o, ot asop AR Lo R 4 R B Rl R B b00)

2,3-0Oisopropylidene-1-0O dodecyl enyl car bamat e) - 6- deoxy- 6
nor phol i nSI gylb%§mﬁtb¥|ﬁ@ﬁiﬁ‘f“ap¥i¥'hr?ﬁé‘é 2nhexu Uranoss ) Y
2,3-0Oisopropylidene-1- 0O dodecyl - 4- (net hyl car bamat e) - 6- deoxy- 6

mor phol i ny9: a- 12,3-30-®sc23rbpwidenfeu‘rMedecﬁ-@}ﬁ\bﬁo&ﬁhmbamme)-ef

2, 3-0-i sopropyl i dene- 1- O-dodecyl - 4- (phenyl car bamat e) -

deoxy- 6- pi per | dIBLLL-@( RSE-hexulof
2, 3- Olsopr opyﬁég&k @héxa(%‘bggkmmeoxy- _mrgﬁuol%l’?nogel_ xyl o-2 10

e ok e A SRS AT Beleb PR oo SR AR ", o

was di ssol ved in net hél ene, chloride (20 m ). To this solution was added
phenyl i socyandiexafmet ﬂeaﬁi’“lﬂf’%’%" 31'“@‘“1@“@% the reaction mxture was

stirred at the sane tenperature for 2 hours. The reaction was nonitored 15

wi t h t hi n 81ayer2,8{Q-bsairopylideme- {-0-Gpdedyiet-(-gwthoxyphenylosbamasd)edt Wi t h
water (2 tinmes 10 m), followed by saturated solution of sodiumchloride (2

times 10 m)) Q{?o‘igt@lﬁéiarﬁﬂ r?&iﬁnr?&_@r'r-] &Uéjh%&ﬁlo?ur&%nbbét ered. The sol vent

was renoved wt ary evaporation product so obt ai ned was

Bt hyl ncet 2 | PAGHAPTOPIE B HE Béfér% Bupref DB aBA R e ol | owi ng

conmpounds were synthesized simlarly by react| n 2,3-0

i sopr 8By! i dene-dEcsydbhexgme ydﬁ!lﬁ!?“@'grlp'éﬂod?ﬁﬁw&’ﬁwﬁk‘?ﬁ@ 2- hexul of ur anose
with a suitable isocyanate: 29 WO 001 42054 rcTnaoo/ 00022

2, 3- O i so@py|3,8€dsdpropyidbney1 -CHdepyleApmherptcarp b rmtdabaicaxyB-deoxy - 6
pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2,3-0Ci SOpI’Opy|qé;@%tﬂyl@ngmgsyd_LW@gt}%M|@ﬁfé}%§g e) - 6- deoxy- 6- pi peri di nol

a- L- xyl o- 2- hexul of ur anose

3.0 oy d 49955 R bhy R SRHRBRYBLRERLS) 6 et ©

2
pi
2,3-01i sopropyl i dene- 1- O-dodecyl - 4- (p-ni t rophenyl car bamat e) - 6- deoxy- 6
pi peri di nyl - a- L& QQKQTNQtW@Jlﬂ'@FQH”Qﬂdé‘E'O‘z -hexulofuranose
2,3-0Oisopropylidene-1- O dodecyl - 4- (net hyl car bamat e) - 6- deoxy- 6- pi peri di nyl
10 a- 15xy|56. 2- iR 1D-d$aprapylideneElAQvEBEYIHA-fp-tplyicatbhamais)-6-deoxy-6-
2,3-0isopropylidene-1-0 decyl -4-(phenyl carbanat e) - 6
hexamethyleneimino-a-L-xylo-2-hexulofuranose
56. 2,3-O-lsopropylidene-1-O-decyl-4-(p-methoxyphenyicarbamate)-6-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
57. 2,3-O-Isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
20 hexamethyleneimino-o-L-xylo-2-hexulofuranose
58. 2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose

59.  2,3-O-Isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-

deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose

16



deoxy- 6- (2-et hyl pyrrolidinyl)-a-L-xyl o-2- hexul of uranose. 15

2, 3- O | sy gupgbdadene- 1- O dodecyl - 6- deoxy- 6- ( 2- et hyl pyr r ol i RGTEO)/6E2L

xyI 0- 2- hexul of uranose (prepared as described in Exanple 1 by replacing the
"hexanet hyl enei mi no group with the 2-ethyl pyrrolidinyl gr oup at position 6)

(1.5 gm s d Y- [ ol uti on was
added pheﬁ@l i gt?:@anaﬁrb‘%&%ha i@;ﬁ%@\% 2 bq‘él%&@BH@m ti]ei&ieafmtl on 20
‘m xXture was stlrred the sane i rrgq%a%(uf@for 2 hours The reaction was
moni t ored wi t hNekam e'&?'ﬂﬂﬁ?&‘ AV YHPSK th water (2 tinmes 10
m)) followed by saturated solution of sodiumchloride (2 tinmes 10 m),
dri ed oveB1anh@dd-Quisopoopylideset f-&-bepiyti4f(pkmethexkyphbpylsatbenate)wds r enoved
with rotary evaporation. The crude product so obtained was purified by

fllash 30 WO Gg bé%%ﬂei&ﬁa fyierRantd-61r- Pylatzl%ﬁamuﬁaﬁbas silica gel and
el uted W|th 30% ethyl acetate”i n hexane. re product yle d: 60.2% (1.1 gm.

| Sopr oy! Phone 20 L ooy iBratl il RBbBEs i iraBhonyBataftsiel Bl 0,

hexul of uranose with a suitable is ﬁ
2, 3- O i sopr opy Brisasnathyensiang-o @Q&T BXYRRHEADPERr banat e) - 6- deoxy- 6- ( 2

ethylpyrrolidinyl)-a L- xyl o- 2- hexul of ur anose

2, 3- O | sopBopy 12 3+ sabrapyliviemey! -Otdogetyhdy (pamytoab ainate Jedadepx$-6¢(2- 10

et hyl pyrrolidinyl)-a-L-xyfo-2-hexul of uranose

2,3-0Cisopr opyIaﬁeﬁrét&hﬂggqg&gwmxm@%%ggenyl car bamat e) - 6- deoxy- 6

(2 et hyl pyrroli - hexul of ur anose

o hy pyr B 0) A b oy BIEDeK i oBa i RBCARS SRR b te 6 & (2

2,3-0Oisopropylidene-1- O dodecyl - 4- (net hyl carbamate) 6- deoxy- 6- (2
et hyl p9rr ol di nﬁepxg—.ﬁ;(&gmylpyj Mmy&%ﬁdgé hexRfirengser epar at i on of
2,3, 0-isopropyl i dene-1- O dodecyl - 4- (phenyl car bamate) -6 20

deoxy- 6- ( Bbet h)ﬂ,m-lmrp:lrbpyila)ene—L—Oe;dbdele%(mtcdﬂuaﬂ:mﬂe)—s-deoxy-6-(2-
2,3-0O | sopropyl i dene-1- O dodecyl - 6- deoxy- 6- ( 2- et hyl nor phol i nyl)-a-L

xyI 0- 2- hexul of lértﬁwﬁ%ﬁ I(&ﬁwl@ﬁ@_qx%sz_q@&grdf@%&g Exanple 1 by replacing the

hexanet hyl enei m no” gr oup e 2-et hy nor phol i no group at position 6)

55 adden Reny 23 S isibPu TR AL SEeBah NS o Bohe i B Pl e T on 31
WO 00/ 42054 PCT/ 1 B0O0/ 00022 m xture was stirred at the sane tenperature for

2 hours. The régoxysh(Zathyimrraigind-eilexyvier=hexyefyapas®c | ayer was washed
with water (2 tinmes 10 m ), followed by saturated solution of sodium

chloritfle @7.ti rﬁas-a-msonryapyld:re'rmm@dodaaﬁﬂ}(mﬁrmwm%mmataa-&nd filtered.
The solvent was renoved with 5 rotary evaporation. The crude product so

\?sz ﬁ' ggod/ was - plfelod/al( é%tl*fy‘lW‘rl‘bIi@i'iﬁaﬁl’ﬁaiLoﬁiilépé’-heiﬁlbﬂﬂaﬁbéé ca gel and el uted
o et hyl acetate i n Hexane ure product yield: 30.4%(0.75 gm.

68. 2,3-O-lsopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

69. 2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-

20 6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

70.  2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-o.-L-xylo-2-hexulofuranose

71.  2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-

deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
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The foll ow ng compounds were synthesized simlarly by reacting 2,3-0 10

I sopr opyly,§86/gz0ds O dodecyl - 6- deoxy- 6- ( 2- et hyl mor phol i nyl ) - petapogloo22
hexul of uranose wth a suitable isocyanate:

2,3-Oi'sopropylidene-1- Ododecyl 4- (p-chl orophenyl car bamat e) - 6- deoxy- 6- (2
ethyInDrpholln

2,3-0 i soph r%pyléé;é(ﬁésqp i hex}&-%yf%ﬁwrg%q%m@arbe%%@ ~dgoxy-6r5

ethyInDrphollnyI) a-L- xon 2- hexul of ur anose
2, 3- O-i sopr opy| (Reethglpysrolidingd eo-L -4 ¢-2-mexuheluyanasey | car bamat e) - 6- deoxy- 6
(2-et hyl nor phol i nyl ) - a- L- xyl o- 2- hexul of ur anose

2,3-0 i soprapyl2 QE(Dﬂsép e -BG-Hapt 14-(p)1®zrgmdrl§@hbeé‘§96-ﬂ)aoﬁy-ee(<2xy 6-(2
se

ethyInDrphollnyI} a- L-xyl 0- 2- hexul of urano

2,3-0Oisopropyl i decyl a4 (HE?HB( mat e) - 6- deoxy- 6- (2

et hyl nmor phol i n t 9@%&)1((9{1%83}?% J)ﬂﬁ 8f ur anc}i‘g&?H MPLE 7 Preparation of

2,3, 0- |so pyI | - 4- en -6, 25

deoxy- 8-p oI |%sr§ﬁ$%9r99¥§‘§%1%4réglﬂp9¥ &hﬁ@@ro nylGRA TR B4

rcTnsoo/ 00022 Thi s conmpound was prepared according to nethod described in
Exanpl e 2 by r edediyAsr(2-ethyipyrsaljdhinygy biIdapie-a-hexdiefyranbseeoxy- 6- pyrrol i di nyi
a- L- xyl o- 2- hexul of uranose wi th phenyl isocyanate at 0-10 C. Pure product

yield: 58%55 ,2 BEO- 15 o ideh - PrOMEPHA-40G1- B I aDARSA te R d-GddXyleu2y by

reacting 2,3-0

i sopropyl i dene- %}h?g&?f‘éﬁbl&?@%iz%k@Qwar)[u%fhpe\rwg - a- L- xyl o- 2- hexul of ur anose

with the desire

2,3-0Oisopropyl idene-1- O dodec h hen arb 6- deoxy-6 10
pyrrolidi ﬁZﬁ pg %35657'%0%%&&@#'8%/&@1#@@% 4! ? n%tho%p%eny%gﬁ) ate SR
2,3-0Oisopropylidene-1- 0O dodecyl - 4- (p-tol yl car bamat e) - 6- deoxy- 6-pyrrol i di ny
| a- L1yl o- 2- hette:bm&-r(a-lemisydpyrrolidinyl)-a~L-xylo-2-hexulofuranose

2,3-0O i sopropyl i dene-1- O dodecyl - 4- ( p- net hoxyphenyl car bamat e) - 6- deoxy- 6

pyrrolidinyf -a- 23@1190&06 Had -4 L @HRpBY IR (p-nitrophenylcarbamate)-6-deoxy-
2,3-0O1isopr opyI i dene- 1- Ogodecyl 4- (p-ni t$popherﬁ)yl cgr bamat e)) deoxy 6

pyrrolldlnyl 42 Unagoses.

2,3-0i sopropyl ene@@@@é&# IZIQ?I%Q% Rﬁ(lélgg jana ee) 6 deoxy- 6
pyrrolidinyl-a-L-x I02 he of @g XAVPLE 8 e)pgrdalo%()
2,3,0-isop %pyl?@é d59Prepy ‘E%/T 'i'éﬁ%@ﬁ{}y' i Igﬁrbémate e 2-
deoxy 6- nor phol i nyl - a- L- xyl o- 2- hexul of uranose. Thi s conpound was prepared

according to tl“ethmnﬂfwlmd);arh-byél@ 2-hertighpreose by reacting
2,3- O i sopropylidene-1-0O decyl - 6-deoxy-6 33 WD 001 42054 PCT/ | BOOl 00022

rorphl e Laisddpiopyiision Dament biphattphansatariel . 10 C
simlarly by reggsyg B-etaftbiperidinyi)-o-L-xylo-2-hexulofuranose
80. 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylpiperidinyl)-a-L-xylo-2-hexulofuranose
81. 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
20 deoxy-6-(2-ethylpiperidinyl)-a-L-xylo-2-hexulofuranose
82. 2,3-O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-
deoxy-6-(2-ethylpiperidinyl)-a-L-xylo-2-hexulofuranose
83. 2,3-O-Isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-(2-

ethylpiperidinyl)-a-L-xylo-2-hexulofuranose
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5 i sopropylidene-1- O decyl - 6- deoxy- 6- nor phol i nyl - a- L- xyl o- 2- hexul of ur anose
w th the wiesd42084 | socyanat e: PCT/1B00/00022
2,3-0isopropylidene-1-0O decyl -4-(p-chi orophenyl car bamat e) - 6- deoxy- 6

nmor phol i nyl - a- L- xyl o- 2- hexul of ur anose

2,3-0isoggppyls dergal- ¢yl - 4- 1 Ol Yl e < £ Q-1 ol i nyl
10 AL ny%i_?z_ h%§3ﬁ§§§9r§9§§§éﬁhe 1-6R11 A FEHRGIBhEhyRafliinkie)-a 85 0R
2,3-0Oisopropylidene-1-0O decyl - 4- ( p-net hoxyphenyl car bamat e) - 6- deoxy- 6

nor phol i nyl - a- L6%greghyipiresidinyue-Anade-2-hexulofuranose
2,3-0Oisopropylidene-1-0O decyl - 4- (p-ni trophenyl car banat e) - 6- deoxy- 6

mor phol i ny85.a- 12,8yDds@pilupylidefer 2D aeeylt8-(p-tolylcarbamate)-6-deoxy-6-(2-
2,3-0Oisopropylidene-1-0O decyl - 4- (net hyl car bamat e) - 6- deoxy- 6- nor phol i nyl
a-L-xyl o- 2- hexudpiinannafy))-Biflo heRlppdianbsen of
2,3-0Oisopropylidene-1-Odecyi -4-(phenyl carbamate)-6 20

deoxy-6-h met hyl i a-1 - Xxyhoz 2- I r hi s und was
or cpar 84 afor draeon SoRIYIEs QaE M PR APy ol FaRER: g
2,3-0Oisopropylidene-1-0O decyl - 6- deoxy- 6

exarmet hyl enei m'(ﬂﬁf)’ﬁ(:@'-(ﬁsﬁtbylQWQUW@?@%&M@@'W’MOMQHWGi socyanate at 0-10
C. Pure product yield: 69% 25 34 WO 00/ 42054 PCT/ 1 BOO/ 00022 The

fol | owi ng 8anpaBeS-lsepopylidémed FQatbeyl-43 (paitrgplynylearbainmge R6H<dxy-6-

i sopropyl i dene-1- O decyl - 6- deoxy- 6- hexanet hyl enei m no-a-L-xyl 0-2

hexul of ur anose wmi k.o | § '

2,3-0 i sopropyl quééﬂragfdﬁ%cﬁtﬁﬂgg ﬁg'a"?%q%ﬁ?’gpg’éwgﬁf eéar bamat e) - 6- deoxy-6 5
hexanet hyl ghei mi, Ro~a- L- xyl 0- 2- hexyl,of urapose

2,3-0 1 sopfiupyl oataseRERyIAgR T - Ienly T ianyicarbsmetelstidpony-6-(2-
hexamet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2, 3- 01i0sopr opy| ¢l iRiParidinyieyl-xylocS-nextiebkiapREay | car bamat e) - 6- deoxy- 6
hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 10

2, 3- O i sopg@py| 2,8eDdsdp@pytidyhe-4-Oheptylrbfirehidropdraiedreaniatdpoxy - 6
hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2, 3- O i sopropyl &WG%Z%ﬁ@@?e‘rﬂTrﬁ{ﬁgéﬂﬂﬂéfﬁﬁé’ﬁﬁISMrQhS'fé’Xy' 6

hexanet hyl enei m no-"a- L- X - hex uranose. 15 EXAMPLE 10 Preparation of

2,3-0isopgopyl Ldene-1-0-d | - 4- (phenyl car te)-6

deoxy- 6- pi %@r i d?'%égﬁgetqayﬁ@g%"ﬁééﬂ?%%?%g%@%%ﬁia@%@Wéﬂ?\‘&xmﬁgzbr epar ed
according to the nethod described in Exanple 3 by reacting

2, 3- O i sopr opy! ¢¥iRiperidinyiieyl-xglodedexuligiapese di nyl 20

a- L- xyl o- 2- hexul of uranose wi th phenyl isocyanate at 0-10 C. Pure product

yi el d:1574991.The2 BeOHeuvprupytidensd nOshemyleld-gy-nidthexysb ralcarbamaye)bd- r eact i ng
2,3-0

i sopropyl i dene-da&nAd6938 ethvI Mirfwbexidinpbs@oturidbse 2- hexul of uranose 25
with the desired is)gcganatye:sm?% r@d) y Xo

92. 2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-

6-(2-ethylpiperidinyt)-o-L-xylo-2-hexulofuranose
93. 2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-(2-
20 ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
94. 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
95. 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-

ethylmorphilinyl)-a-L-xylo-2-hexuiofuranose
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WD 00/ A2054 PCTI | B0O0100022

2, 3- O i soppeMrdsdene- 1- O-decyl - 4- (p-chl or ophenyl car bamat e) pETAgsndeR

pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2,3-Oi'sopropyl i dene-1- O decyl - 4-(p-tol yl carbanat e) - 6- deoxy- 6- pi peri di nyl -
L- xyl o- 2- ulo i -O- -
2,3-01i sogg%pyl I ?enggéﬁ@ghdenel pdorgeetC I4J8hrgﬁtl]oxgpge Ica(}bagnac}g%)f(i -

pi peri di nyl - a- L xyl o

D 555 T sopr opyl§ e6§2§fﬁ%\mpﬁ?eﬁfﬁiw}ﬂqar{gﬂxyéqfﬁms) 6- deoxy- 6
plperldlnyl a- L- xyl o- 2- hexul of ur anose

2, 3- O i sop?bpy| 23cQdsoponylidgne-1-Qraadepyt4r(paniterhemyeriormaebper i di nyl -
10 L- xyi o- 2- hexul of uranose. EXAMPLE 11 Preparation of

2, 3- O-i sopr opy! deleqesi2@tHgmdrpHilinphenlxyir-Rdeutifufanose

deoxy 6- (2-et hyl pyrrolidi ngl ) - a- L- xyi o- 2- hexul of uranose. 15 This conpound

3758 o, A B DAL daeh om0
t hyl lid | .of th ph I t t 0-10
& "Bure. product SYVERHIING-Gb M PR FE Htpounds. vier o Synt hesi zed
simlarly by reacting 2,3-0

i sopropyl i 8&ne- Zﬁ@décpﬂmlld@w-ﬂ -@-dezybkdtr{praiyeropheayiearbarnate)-bytienxy-
hexul of uranose with the desired isocyanate:

2,3-0isopr Opylsqg@hwn@rgﬁmuylﬁﬁmymzweammwmébamat e) - 6- deoxy-6-(2
et hyl pyrrofi di nyI ) -a- exul of uranose 36 WO 00/ 42054

PCT/ | BOO/ 0p& - 4-(p-
2,3-0Oisopr opyI [ ge%)els?prgpggg?ﬁ\el ? de to f’;lcnaé% aée)dﬁe(%%?x% (5
et hyl p)bgr olidin

o

uI of ur
2,3-01 propylgtﬁ‘&morfh@/r\’lgﬁ'lL "ﬂ%@y"ﬂ?%l car bamat e) - 6- deoxy- 6- ( 2
ethylpyrrolldlnyl) a- L-xyl o- 2- hexulofuranose
2, 3- O i sopt@by| 23eQdsopopydgine-4-Qlatiyt- Adpmammpbanﬂcer)bamatebﬁy 6- (2

ethylpyrrolldlnyl) a- L- xyl o- 2- hexul of ur anose

2, 3-O- i sopropy!| deexesi2etiamar HﬂlﬁYerhNJx?w-zam@fu@rﬂﬁéxy 6- (2
et hyl pyrrolidinyl)-a-L-xyl o-2- exu of uranose. 1'0 EXAMPLE 12 Preparation of

2,3-0Ciso I Q{lﬁﬁ%}

deoxy Ifis(g{ée?ﬁy %g?;e)'ﬁaﬁngr?s@ ?é('l'el* 0 0- bﬁaéﬁ ?uain@%arb?wate)c%}rpound was
repared accordi t net ho cri be by reactin

FZ) 3po| sopropylﬁj -8—1& gmrp@ha@i%/L gyﬁ)zb%gxu%qgranose y 9

et hyl nmor phol i nyI) a- L-x - hexul of ur anose wth g rer\%eP)el socyanate at 0-10

C. Purl® prtict ﬁ@rléopm'dmﬁgf‘?%\ﬂrﬁ Ry E-Sipakyrési2z ed
simlarly by reacting 2,3-0

i sopropyl i dene-é&\@fﬂ@l@ﬁlkﬁ{)dﬁmomﬂﬁéﬁemmwmwol inyl)-a-L-xylo-2 20

hexul of uranose with the desired isocyanate:

2,3-0 i sopyepy! é@eoqﬁequ,ﬁ&aﬁe 4= cbnréﬁwaf-gﬁeﬁwweémbs)ﬁa@e)d@pxy -6-(2

et hyl nor phol i nyl ) -a- L-xy 2- hexul of urano
ci nyl mor phot |yt SRR R RaRRlgIHPLHEEE JRRBIR a0 Y & (2
105. 2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
20 ethylmorphilinyl}-o-L-xylo-2-hexulofuranose
106. 2,3-O-lsopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose
107. 2,3-O-lsopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-

6-(2-ethylmorphilinyl)-a-L-xylo-2-hexulofuranose

20



WD 00/ 42054 PCT/ | BOO/ 00022

2, 3- O i seqas ogadbsgdene- 1- O decyl - 4- (p- met hoxyphenyl car bamat epcGEIO6022 6- ( 2
et hyl nor phol i nyl ) - a- L- xyl o- 2- hexul of ur anose

2,3-0Oisopropylidene-1- 0O decyl - 4- (p-ni trophenyl car bamat e) - 6- deoxy- 6- (2

et hyl mor p nyg .

2,3-0i sogfrd ospyl I ge(%ééoﬁﬁﬂpgg%r@-ﬁ'-@?ﬁfeﬁe? fgg-‘r?g%rt]%){'lga[bg rré%tgg(fli_dgoxy 6

et hyl nor phol i ny, | 0= 2- hexuyl of ur XAI\/PLE 13 Preparation of

2 50| sbpr opy eSS BB R PP RIRANS -6 10

deoxy 6- pyrrolidinyl -a-L-xylo-2-hexul of uranose. This conpound was prepared
accor di ng 1.t %3rét'ﬁ@l@lrwg@@‘n%éoordﬂdéwhﬁ(@‘eﬂ‘)ﬂ?aﬁb@mtgﬁ@ -deoxy-6-
2,3-0Oisopropylidene-1-0 heptyl - 6-deoxy-6

pyrrolidinyl - a-moxphaling-belenyiot2-heroleéuranbbe phenyl i socyanate at 0-10 C.
Pure product yield: 85. 4% 15 The foll ow ng conmpounds were synthesi zed
simlagly t . LA e

i soprogyl |g%bnee%-gcd})ﬂg% \ gh%neeo1 vr d°§fr°?"o‘|"i(merw?%'-bﬁf?%}%ﬁzq%"e’% of ur anose
with the desired isqc

2,3-0 i sopropyl W'B@Haﬁgéﬁﬁéﬂpﬁ'hﬁwlﬁflﬁrﬁm?%phenyI car bamat €) - 6- deoxy- 6 20
pyrrolidinyl-a-L-xyl o-2-hexul of uranose

2, 3- O i sopttbyl 2,8Rdsopopyligens-140¢odesyl#dmatayiagdpnateroxdedys«2-ol i di nyl
a- L- xyl o- 2- hexul of ur anose

2,3-0isopropyl etﬁgwrb(damw Wixyte-2ihexaldigrgraeny| car bamat e) - 6- deoxy- 6
pyrrol i di nyl - a L- xyl o- 2- hexul of ur anose 38 WO 001 42054 PCT/ 1 BOO/ 00022

2,3 O 150p{ 0P @e@e\s&;}%ﬁ( %a@-nﬂoﬁdbdacw R RRAMYIEARARRE Pl Bs S5 %Yo

pyrrolldlny uranos

2,3-0 sopropyll e ar bamat e) - 6- deoxy- 6- pyrrolidi nyl
a- L- xyl%- 2- hexu?'g‘yﬁp‘amg )?'E- E'%Pﬁfxlﬁ’ﬁ I8RP58i on of
2,3-0Oisopropylidene-1-0 heptyl -4- &j)henyl car barrat e)-6

deoxy- 6- not phol 2,3y0- laOQFprlldeIZe-HeQ esylrd{measbylcariamateibodeckywds pr epar ed
according to the nethod described in 10 Exanple 3 by reacting

2, 3- O-i sopr opy! indepteolihyfPohieRyiv-2-hestadtyranose

nmor phol i nyl - a- L- xyl o- 2- hexul gfuranose wi th phenyl isocyanate at 0-10 C

Pure produgi égdcrfgzwopmeﬁ@h'.ev&é&gln-aqmpaHpearmae§séﬂa&5ai-é-ed simlarly

by reacting

i sopropyl i dene-1- O de 6- deox mor Xyl o- 2- hexul of ur anose
Wi tﬁ tE)e/ desi relae’f%'ﬂ &Qﬂ}eémmo & -L-xylo- 13 ﬂexuloYuranose y

2,3-0isopropylidene-1-0 heptyl-4-(p-chlorophenyl carbanat e) - 6- deoxy-6
mor phdl§ nyl 1&- 1 2:370dsoprapyiidenentaRedireyl-4-(methylcarbamate)-6-deoxy-6-
2,3-0isopropylidene-1-0 heptyl -4-(p-tolylcarbamate)-6-deoxy-6-norpholinyl

20 a- L- xyl o- 2- hpipetidinyt-erloxglo-2-hexulofuranose
2,3-0i sopr opyl i dene- 1- O hept yl - 4- ( p- met hoxyphenyl car banat e) - 6- deoxy- 6

mor phol i ny}y4&- Lo bQI's nghgﬁ 3@??& (-4~ (m%h%lcla\rbargate tesie%xydg

2, 3- Olsopropyll ene- p-nitro car y 6

ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
117. 2,3-O-lsopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
20 ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
118. 2,3-O-lsopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L.-xylo-2-hexulofuranose
119. 2,3-O-Isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-

morpholinyl-o-L-xylo-2-hexulofuranose
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nmor phol i nyl - a- L- xyl o- 2- hexul of uranose 39 WO 00/ 42054 PCT/ 1 BOO/ 00022
2,3-01i sng(a&)dokgene 1- O heptyl - 4- (et hyl car banmat e) - 6- deoxycpigeondze! i nyl
a-L-xylo hexul of uranose. EXAMPLE 15 5 Preparati on of

2, 3- O—I sopropyl i dene- 1- O heptyl - 4- (phenyl car bamat e) - 6

deoxy-6-h t I ) - L- % ound was

pr epar ed g@g‘racér] ﬁ' q%&;ﬁ?ﬁ)@?ﬁf&rjﬁe-?’%— é ﬁ%@gﬁ@@gﬁ%ﬁgté%ﬁe&”@“ ng
230|sopropylldene10hety| ?1%

hexarmet hyl ene- |hﬁ’?%0%1thrl‘-9£‘ﬂr6”"9 ‘Pﬁé—X’EM% ReXHQWIraRN®Ie phenyl isocyanate at 0
10 10 C. Pure product yield: 91% The foll ow ng conpounds were synthesi zed
sim | arly 181.r 38tQAgoropyidiene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-

i sopropyl i dene-1-O heptyl - 6- deoxy- 6- hexanet hyl enei m no- a- L- xyl o-2

hexul of ur anose éﬁduh?ﬁaﬁlﬁﬁylb%dhbﬁﬂ%ﬁ&ﬁé@e 15
2,3-0i sopropyl ene- epty 4- (p- chl or ophenyl car bamat e) - 6- deoxy- 6

hexarre hyl Iof

2 30 beogiamy  sadds T T RPN RaSrinpbapale i drpre-@-

hexamet hyl enei m no- a- L- xyl 0- 2- hexul of ur anose

2,3-0i sopr opylfﬁtbélﬁé‘ffﬂ?u@nbﬂéw& Lixylp-2hexpilofesanasény| car banat e) - 6- deoxy- 6 20
hexarret hyl enei m no- a- L- xyl o- 2- hexul of uranose

2, 3- O i sopragy| 2,6eDdsdprophligend-1O-{epiyl-opéthyidacbarmata)t@:flebxyteeRy - 6
hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2,3- 0O i sopropyf scdinl te)- 6- deoxy-6

hexarret hyl enei m étﬁgﬁ‘ﬁﬁrﬁh%ﬂg}l&%é BI %?E?%‘t‘hggghag% 40 WO 00/ 42054 EXAMPLE
16 PcTnBOQO 00022 Preparation of

2,3-0i sopr opyl i dene- 1- Oheptyl 4- (phenyi carbamat e) -fi

deoxy - pi peridinyl - - X hexul of uranose. Thi s conpound was prepared
accordPng to th.Eh%ﬁH% d%%fé:‘{qt‘ﬂéﬁl oh g‘%xﬁf?ﬁlegt 3inygntigacexhipit various
2,3-0Oisopropylidene-1-0 heptyl -6-deoxy-6-piperidi nyl

a- L- xyl o- pharmndoolagicalopwoparties mnehre | ussfybfen dreating- aoinwls Pihe terroduct
yield: 47.6% The follow ng conpounds were synthesized simlarly by
reacting Zarffinf@l 18s defined herein includes human or mammal, with various

i sopropylidene-1- 0O heptyl -6-deoxy- 6-pi peridi nyl -a-L-xyl o-2- hexul of uranose

with the Ciﬁﬁérhﬁ%tbﬁpcaﬁd'ata@tmmmune dlsorders such as bronchial asthma,
2,3-0isopropylidene-1- O heptyl - 4-(p- chl orophenyl car banat e) - 6- deoxy- 6

pi peridi nyk, I
2,3-0i sopljr ogg*a té‘g’néeJﬁ 't% %?i ’dfa?é?p toFlt‘PEzea?(f\)lerostﬁé)a"é)graft r?egtl%r? Sggl di nyl -
a 15 5 xyl o- 2- hexul of ur anose
2,3-0 sop‘?stﬁﬂﬂ dene- 1- O hept yl - 4- ( p- met hoxyphenyl car bamat e) - 6- deoxy- 6
pi peri di nyl - a- L- xyl o- 2- hexul of ur anose
2,3-0Oisopropylidene-1-0 heptyl -4-(p-nitrophenyl carbanat e) - 6- deoxy- 6
pi peridinyl -a- L-xyl o- 2- hexul of uranose
The free amino compounds of the present invention are basic and form

organic and inorganic acid salts. The resulting salts are useful by themselves
and in the therapeutic composition and method of use. These salts may be

20 prepared by the usual prior art techniques, such as suspending the compound
in water and then adding one equivalent of the desired organic or mineral
acid. Examples of preferred acids include hydrochloric, sulphuric, nitric,
maleic, benzoic, tartaric, acetic, p-aminobenzoic, oxalic, succinic and
glucoronic acid.

25
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0

O i sy daRYdsydene- 1- O hept yl - 4- (et hyl car banat e) - 6- deowgafiBpi/gez2 di ny|
xyl o- 2- hexul of uranose. EXAMPLE 17 Preparation of
O i sopropylidene-1-0O heptyl -4-(phenyl carbamate) -6 25
Xy-6-(2-eth yr - a- 0- 2= I ran 42054 5
CT/ 1 BOO/ OOOZZ)HPE nre Hago%é}%ﬁs%ﬁé%arrednﬁ'ﬁo%wn'g gng{%@d oxpgpaggscri bed
in Exanple 3 by .reacting lid 1- O hept yl - 6- deo
et hyl by 1 EVRRTRPR- SN RE RSP a A5 WO B BRGAS LD 9 REL 2t 0- 10
C. Pure product yield: 68% The follow ng, conmpounds were synt he5| zed
simlarl yp@cw@;@n ﬁbtlzegaa@ upon cooling, which is then filtered and dried. The
i sopropylidene-1-0O heptyl -6-deoxy-6-(2-ethyl pyrrolidinyl)-a-L-xylo-2
hexul of ur aalts eofuitich prasente siventions o@yadigce be prepared strictly under non-
2,3-0Oisopropylidene-1-0 heptyl -4-(p-chl orophenyl car bamat e) - 6- deoxy-6-(2 10

et hyl /T T agLebiy |dcn@1tloﬁsy|f¥brzeia@ﬁhf§l§f¢|li"s§ﬂ0ﬁ© the free amine in a suitable
2,3-0Oisopropylidene-1-0O heptyl-4-(p-tolyl carbamate) - 6- deoxy-6-(2

ethylpyrr

2,3-0i sog)lrr% Jf‘%é?é/g@t Lladgg % W '%é)fe#é oxypférr]\?/ 83? dac S %‘ eaomx?/ 6
(2 et hylp xyI 2- he se 15

57250 ) sospbyt Aaar r@n@#h@pwt'% ahOnbt LhAGRS Siesialiation o hramng. (2
ethylpyrrolldlnyl)-a L- xyl o- 2- hexul of uranose . _

2, 3- O i sopalipyhichda dhan tiftere: washedvsthhgolvanbamthdapdeT e axying-saits are
ethylpyrrolldlnyl) a- L- xyl o- 2- hexuf of uranose. 20 EXAMPLE 18 Preparation of
2, 3- O i sopftepydrefiereet for Uskdpfytmudlatindg ¢ty therapantid epmpositions as they are
deoxy- 6- ( 2- et hyl nor phol i nyl ) - a- L- xyl o- 2- hexul of uranose. Thi s conpound was

pr epajgd %hmtélﬂﬁé arif Fé?éméwl mhéret E@b@hhadn&ﬁﬁ%#d%%plc” TRE2AR]ife 3alty
reacting 2,3-01sopropylidene-1-0 heptyl - 6-deoxy 42 WO 00/ 42054

| cooyanat &1a i el EgRRd Rkl se del ik R ra e R AR i o Onde.

were synthesized simlarly by reacting the 5

2,3-0isopropylidene-1-0 heptyl -6-deoxy-6-(2-ethyl nor phofinyl)-a-L-xylo-2
hexul of uranose with the desired i socyanat e;

2, 3- O-i sopr opy|Baganee fdhaiEpajwatie WW%PW@M’@B‘PW&%“@ CEMPOYRYS 6- ( 2
ethyInDrphollnyI) a- L- xyl o- 2- hexul of ur anose

2, 3- O i sopf tipy prasent invedtine mday bd-administsreddo Bananio)al fordeeadyna ©2aih0

et hyl nor phol i nyl ) - a- L- xyl o- 2- hexul of uranose

2, 3- 015 soposipally, depeally; htbarisaly Zor( BY irbateyaiheuté C W henmahe thorapealy - 6
u

(2 et hyl mor phol'i nyl') - a- L- xyl o- 2- hexul of ur anose

2,3 0| SOl 12 BeRietbrofed pralyl 1oBhAe Y batmie bofiknsy - (2

ethyInDrphollnyI - a- L- xyl o- 2- hexul of uranose
the present invention are admixed with a filler and/or binder, such as starch

2
2, 3-
.a-L-x
2, 3-
deo
P

and a disintegrator. The admixture may be pressed into a tablet conveniently
sized for oral administration. Capsules may also be filled with the powdered
20 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 the free acid

is usually preferred when the compound is administered by parenteral route.
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15 2,3-0Oisopropylidene-1-O heptyl - 4- (et hyl car bamat e) - 6- deoxy- 6- (2

et hyl m)rpg,g,ld'on (LS)‘ a- L- xyl o- 2- hexul of uranose. Wil e the pregempupioéenat i on
has been described in ternms of its specific enbodi nents) certain

nodi fi cations and equivalents will be apparent to those 20 skilled in the

art and are int e [ u h' Lavention,
which is to be ?ﬂg’l dpgi??g%%gbﬁéélt %é%qnsﬂ%%@r{(% ?ﬁeﬁ‘g p[? %H{ 1 eh{;&? %Feo

001 42054 CLALMS ounds havi,n tructure of Formula |:

R PR FERIBEN PeAIREA0A0B0RIMINAIERE] 1N SIAREdEC U RC My SaERpknibI o
salts, esters, enantioners, diastereoners) N oxides, am des, prodrugs,

met abol i t esomtainiog pwmnmeuwmramaaa one cpmpouadg)fathaymveratqaeam;/om kyne
(straight chain or branched), aryl, substituted aryl or alkylaryl and Rl is

phenyl o-, afieasponbliphysioiegiyally aﬁdadtablwmwhmtlonnhénebt Oftedysagnd R2
is H pyrrolidinyl, piperidinyl, norphoiinyl or hexamethyleneimno or a

radi calg of {dyepé %ﬁuaaow%&irem{/ %éle ﬁ%%utss ds thb%&néo@hdfé’ lare @lrfb@n?e af

al kyne 15 (straight chain or branched) or a radical of Formula I: - NH( CH
2 FORMULA, I | Vi
oz seven-rrei% (groeégﬁ\g{égrégzgcr:lﬁl }e?atﬂ/ X}h {)e(ra?t gpgpﬁa.tgprher g’orﬂﬁguha ero toms SI2)5(

2. The co unds, of } [ 42054 PCT/ | BOO/ 0002

oyt ol i di ngATRIsEed AN, i BRETTARY GanarDkateingy T HEreRees ounds
according to claim1 selected fromthe group consisting

2, 3- O | sopeHpgiivedang theodgsage rmaay h@tlﬁquaéﬁsaaﬁaﬂeﬁuedmm/ﬂm maximum
pyrrolldlnyl a- L- xyl o- 2- hexul of ur anose

2, 3- O | sopdopage tileatdd By doelpatientd- ( met hyl car banmat e) - 6- deoxy- 6
pyrrolidinyl -a-L-xyl o-2-hexul of uranose

2, 3-Oq@opropyl i dene-1- O dodecyl - 4- (phenyl car bamat e) - 6- deoxy-6 10
pyrrolidinyl-a-L-xyl o-2-hexul of uranose

2, 3-O | sopropyl gﬂ ﬁre% E} ol l'\ é’ls&Qn?thQé%ﬂﬁHyl £BFEYBUrRs of the

deoxy-f-pyrroli -hexulo uranose

230Isor I|d do b - 6- deoxy- .
oyrrofi di ﬁg 8'12%{333‘85 {u}rbré)egrber%ylsﬁ&( &%%WQS 6w‘ﬂ %ey f@nctlonal
2,3-0O1so Ildene- - O dodecyl - 4- ( p- net hox n Icarba -6
deoxy. 6 py FREVAUNGR P 82, GATBO SRS AT AL EAay Corveried T Yivo'into the
2,3-0O I sopropylidene-1-O dodecyl - 4- (p-ni trophenyl car bamat e) - 6- deoxy
6- pyrrol i ddgfined- pomwngshemWeuhmﬁjs@rocedures for the selection and
2,3-0O | sopropyl i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy-6 20

pyr-r ol 18l nprepearatiory bbs@itdide prodruga@ee &nown.

2,3-0O 1 sopropyl i dene-1- O decyl - 4- (p- chl or ophenyl car banat e) - 6- deoxy- 6
pyrrolidinyl-a-L-xyl o-2-hexul of uranose

2,3-0O | sopropyl i dene-1- O decyl - 4- (p-tol yl carbanat e) - 6- deoxy- 6

The present invention also includes the enantiomers, diastereomers,

N-oxides, polymorphs and pharmaceutically acceptable salts of these

compounds as well as metabolites having the same type of activity. This

20 invention further includes pharmaceutical compositions comprising the

molecules of Formula | or prodrugs, metabolite enantiomers, diastereomers,

N-oxides, polymorphs or pharmaceutically acceptable salts thereof, in

combination with pharmaceutically acceptable carriers and optionally included
excipients.
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pyrrolidinyl -a-L-xyl o-2-hexul of uranose 45 WO 001 42054 PCT/ 1 BOO/ 00022
2, 3- O | sy eyebsadene- 1- O decyl - 4- (p- met hoxyphenyl car banat e)cBIB00/00022
deoxy- 6- pyrrolidinyl -a-L-xyl o- 2- hexul of uranose
'2,3-0O1sopropylidene-1- O decyl - 4- (p-ni t rophenyl car bamat e) - 6- deoxy- 6
pyrrolidinyl - aThexskampidexnémticHetn ®2tow demonstrate the general synthetic
2,3-0 1 sopropylidene-1-0 heptyl -4-(phenyl car banat e) - 6- deoxy- 6

pyrrolidi Br%%eﬁulré% Q/e%oaﬁgg%;ﬁd&cﬁfpﬁ aration of the [)eferred compounds.

2,3-O1so I dene-1 - 4- ('p- chl orophenyl cal banat €) - 6- deoxy

6-pyrrolidinyl-a-L-xylo-2- |, Oof . , .

> 570 T sop B uRE A8 arufey S MERRRE fha detais ol tg inventiga,an shuld
pyrrolidinyl-a-L-xyl o-2-hexul of uranos ) )

Y5 O 1 sopPbpEIcenEkiETad i P 5200% S BIERARINEDNPBamat ¢) - 6

deoxy- 6- pyrrolidinyl -a-L-xyl o- 2- hexul of ur anose

2, 3-O9 sopropyl i dene- 1- O hept yl - 4- (p- ni t rophenyl car bamat e) - 6- deoxy- 6
pyrrolidinyl -a-L-xyl o-2-hexul of uranose 15

2, 3-O | sopropyl i dene- 1- O dod@XPERNMENT AL DETAINSt €) - 6- deoxy- 6
mor phi | i nyl - a- L- xyl o- 2- hexul of ur anose

2, 3-O-1 sopr opy Niiie- ledRéifdecolict- £8- drbBmPhen¥inaMola RIS  ether,
deoxy- 6- nor phi | i nyl - a- L- xyl o- 2- hexul of uranose

2,3-0O1so ' =1 e -4- (- b e).6-d - !
orphi | ng‘?(t?%@g@?%’-"z- %)%ﬁgo ﬁlrjaﬁg:@gorbf)r{éfhgﬁé, B HHEAIERNG YafiBus
2,3-0O I soprapyl i dene-1- O dodegyl - 4- ( p-net ho henyl carbanpt e) - 6

deoxy. 6. noPORYI A9 -2ac3rging: B iast rBpEfato cBcbad A" he Rrdure. wet
2,3-0O- 1 sopropyl i dene-1- O dodecyl - 4- (p-ni trophenyl car bamat e) - 6- deoxy

6- nor BB | ispivents gayg peopyieidapbiher pregystsand intgrrediatess 41 sreciBa 9vere022
2,3-0 1 sopropylidene-1-0 decyl -4-(phenyl car bamat e) - 6- deoxy-6

mor phi | i nyéeardedxgs onjohenuilsoour arthée neat film on a Perkin Eimer Paragon
2,3-0O 1 sopropyl i dene-1- O decyl - 4- (p- chl or ophenyl car banat €) - 6- deoxy- 6

nor phi | i nyhstamhesty INucledeNdgRElt Retohance (NMR) data (H, C) were recorded
2,3-0O 1 sopropylidene-1-0 decyl-4-(p-tolyl carbanate)-6-deoxy-6

nmor phol i nyJe:ar - : : ;
2. 300 | sopFumy T itieh SL RO TSN sing Jelramettyitane go gn internal
deoxy- 6- NW -a-.l- - 2~ hexul of . .
2 3-0| s%&%’ b Ehstibal @é‘i{ﬂgpﬁ Vst SPEETCINS) were, abtainedl ¥sindsas o
nmor pholi nyl -a-L-x - 2- hexul of ur anose , )
5P O o B AMAT- 4500 n Bk SPRCHREIRPT ACIRA) W) daBXNGOS data
mor phi |'i nyl - a- L-Xxyl o-2- hexul of uranose
2, 3- O | sopsysieyn.i Generally Caridipro) lexposiyrec prahcoane myetbane Beathe) rergeabgas
6- nor phi | i nyl - a- L- xyl o- 2- hexul of uranose 15
2, 3- O | sogo@3yiitHeget20°@ lseptod tefndaraturby Weee basat €) - 6- deoxy- 6
mor phi | i nyl - a- L- xyl o- 2- hexul of ur anose
EXAMPLE 1
20 Preparation of 2,3-O-isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-
deoxy-6-hexa-methyleneimino-o-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1-O-dodecyl-6-deoxy-6-hexamethyleneimino-o-L-
xylo-2-hexulofuranose (prepared according to the method described in U.S.

Pat. No. 5,637,570) (2.0 gm) was dissolved in dry methylene chloride (20 ml).

25 To this solution was added phenyl isocyanate (0.64 gm) dropwise at 0-10° C
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2,3-0O 1 sopropyl i dene-1- O heptyl -4-( p- met hoxyphenyl car banmat e) - 6

deoxy- 6- 'Wé@&h%owyl - a- L- xyl o- 2- hexul of uranose PCT/IB00/00022
2,3- O | sopropyl 1 dene-1- O heptyl -4-(p-ni trophenyl car banat e) - 6- deoxy-6 20
mor phi ['i nyl - a- L- xyl o- 2- hexul of ur anose

2,3-0 | Sopérﬂg)_(r@ %#tg"‘%' @bﬂﬂ%@é&'é‘lir?é@‘am’ﬂ&QEMrﬁbél%T%of&Y'éshours. It

pi peri di nyl - exu ranose

2,3-O1sopro i dene-1- O-dodecyl - 4- (.p- chLor aphenyl car hanat e) -.6

Geoxy. 6. pr o8 Hhemgrasnad o Rater  Bies BrbBeand Brivgo D drstaam). The
pcTnsool 00022 )

2, 3- O | soprgpRic layaewasalirsl apgl the-salvan| was sempaned o] he -aedea preduct so
pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O | sopotwtpinedd eves putiedd byy colintp- cleomatygraphy| aadbelded) with 50%
deoxy- 6- pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O lgsopstApiacbers tn hekai®.deed prodlst yield: epbeny| car bamat e) - 6- deoxy
6- pi peri di nyl - a-L-xyl o- 2- hexul of ur anose

2,3-0O 1 sopropyl i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy- 6

pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2,3-0isopropylidener 1-.0-decyl - 4- ( p-chl en L. te)-6-de -6 10
pi per i di nyl - a- LJFQ%/P@'%’"&}%Q@%%“&‘%@'&%@ S(Vn?r?@snzéﬁ S&u%?f{ﬁby }eactmg%g-&
2,3-0O | sopropylidene-1-0Odecyl -4-(p-tal Kl car bamat e) - 6- deoxy-6

pi peri di nyioRfpYligene-1-Qdadesylp -6-hexamethyleneimino-o-L-xylo-2-
2,3-0 1 sopropylidene-1-0 decyl -4-(p-net hoxyphenyl car bamat e) - 6

deoxy- 6- pi ipexulsfurgiose- with yl suitableisocpdnatenose 15

2,3-0O 1 sopropyl i dene-1- O decyl - 4- (p- ni trophenyl car banat e) - 6- deoxy- 6
pi per i@y nyd seolisopropyiddiecylOidedeBase(p-chiorophenylcarbamate)-6-deoxy-6-
2,3-0 1 sopropylidene:1-0 heptyl -4-{phenyl car bandt e) - 6- deoxy- 6

pi peridinyl - a- L A . Ur anoSe »_

2,3-0O1sopr opy:_fi‘%%&ﬁ?%y%?ﬁyaﬁ{ﬂ & - %’3&%"8’#"&8%”&%9?%% bamat e) - 6- deoxy 20
6- pi peridi nyl -a- L-xyl 0- 2- hexul of ur anpse)

2,3-0 | sop?ép@t'?%ﬁ ylidewehiﬁﬁgﬂoﬂ@cﬁpﬁww@arm&eéﬁ-@e%eﬁy- 6

pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O | sopr opy| hekamethyBrieipind-ed-kyohaxulphlrangse ar bamat e) - 6

deoxy- 6- pi peri di nyl - a- L- xyl o- 2- hexui of uranose 48 WO 00/ 42054

r cTnBOO' 009 320-isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
2,3-0O 1 sopropyl i dene-1- O heptyl -4-{p-nitrophenyl carbanat e) - 6- deoxy- 6

pi per i nyl -a- Ly Arﬂélﬁ%‘?%ﬁh@id;‘ﬁﬁﬁ? 8-2-he1<ulof ranose

2,3-0O1sopropylidene- -4-{phenyl carbanat e} - 6- deoxy- 6
hexanet hyl gneim no-a- L-xyl 0-2- hexul of yur anos
25 O | sop B TR ABIdR RS ARy o A AR ereamBteNes powy-6-
deoxy- 6- hexanmet hyl enei mi no- a- L- xyl o- 2- hexul of ur anose
2, 3- O | sopr opy| hexametbyloneiminoyi-Laxylp-2-bexuloturanose e) - 6- deoxy- 6
hexamet hyl enei m no- a- L- xyl o- 2- hexul of ur anose
2, 3- O | sope Br@liseiRropyliddpel pdidetylt4-(Metidearbhniatd e /dearpte:) - 6
hexamethyleneimino-o-L-xylo-2-hexulofuranose.
20
EXAMPLE 2
Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose.

2,3-O-isopropylidene-1-O-dodecyl-6-deoxy-6-pyrrolidinyl-o-L-xylo-2-

25 hexulofuranose (prepared as described in Example 1 by replacing the
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10 deoxy- 6- hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2, 3- O | sy sorigbdadene- 1- O- dodecyl - 4- (p- ni t r ophenyl car bamat edc1GmBo& 0002
.6- hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2,3-0O 1 sopropyl i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy- 6

hexanet h I M0z Aa=l=xyl Q- 2- d ' 5 "
2 30 | sopPRayiEfatenils B P T RRES 2 posiion &) 18, gl yrag
hexamnet hyl enei m po- a- L- xyl o- 2- hexul of ur angse,, . .

301 SoFRIoaChEh Bicthibng iony (o (i 8- hisapksion. was,aidgd pheny
hexamet hyl enei m no- a- L- xyl o- 2- hexul of uranose . .
2, 3- O i sojsasyanatee(e.56 gm)edsapwise AtnB+HYX prand therreantier)mixtipe was
deoxy- 6- hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 2, 3-O- | sopropyl i dene-i

- O decyl - 4titrednait thepsemi! teaiperarire fob 2deews: Ghe organic layer was washed
hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 2,

3-0O 1 sppr i = CRP&?] pé{@é ¢ = :
hexane hy?@bﬂe?@lﬂrﬁ@;qﬁegsﬁ)@z’ ZAgl)ﬁ(u 0 ?yg%gge 4 %11&8?\8@?%3@&21 chioride
PCTI | BOO/ 2 . , .

230 | sogP SRS AR disdharer Antypys AU RUgte AN ieeg) Thedalvg
6- hexanet hyl enei m ng- a- L- xyl o- 2- hexul of uranose )
2, 3- O | S0Pl JFTAUAS- WD ALY EVAPO(RIATL | [1e Srideeresivet aecgtaiged was
hexamet hyl enei m no-a- L- xyl o- 2- hexul of uranose .

2, 3- O | sopusifigdi Bgnagh chremajegrappy- Heingosilicae ¢l N aetutas) véth 30%
deoxy- 6- hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2, 3- O | sowtioylsitetdenin Rexaree Rure ploduct vigldobB.80%4 crOgmpt ) - 6- deoxy- 6
hexanet hyl enei m no- a- L- xyl o- 2- hexul of ur anose

2, 3- Oyhsopropyl i dene- 1- O- dodecyl - 4- (phenyl car banat e) - 6- deoxy-6 10

et hyl pyrrolidinyi-a-L-xyl o- 2- hexul of ur anose

2,3 0| s0pr 0by L4ydlengioly Qgﬁ\ﬁ‘éébpé‘w%‘? SUhHeARRRNG HeBLRg 2,3-0-

deoxy- 6- et hyl pyrro I'n uranose

2,3-0O1sopropylidene-1-0O dodecyl -4- (p-tolylcarbanpte)-6-deoxy-6
ot hyl pyr r SreRTbRyidene b iet T de ek B EoHAs Bie i duranose
2,3-0O | sopropyl i dene-1- O dodecyl - 4- ( p- net hoxyphenyl car bamat e) - 6

deoxy- 6- etwith @yuitabledsagyanate:- xyl o- 2- hexul of ur anose

2,3-0O | sopropyl i dene-1- O dodecyl - 4- (p- ni t rophenyl car bamat e) - 6- deoxy
6- et hyl pyr2,8iQ-ioprbpyidencyl-©-dotiexylo({pschibosghenylcarbamate)-6-deoxy-6-
2,3-0O | sopropyi i dene-1- O decyl - 4- (phenyl car bamat e) - 6- deoxy-6 20

et hyl ggrrolidi Ftigtriviid-Ladials? / g
2, 3- OBFsopr opy{}?véredz'g!nﬁ‘g gé%{ﬁ@ - ;g){dgwl%g\(raéphenyl car bamat e) - 6- deoxy- 6
ethylpyrr%'gbnl-a- : Io-geul f urapgse -
2 3 O | sop-BiyTaeravidehenl GPsas e P At pamate)-Scdepny g pyrrolidinyl-
et hyl pyrrolidinyl -a-L-xyl o-2- hexul of uranose 50 WO 001 42054 PCT/ 1 B00100022
2, 3- O | sopr opy| ¢-dexdoR-tpxidelaranosep- met hoxyphenyl car bamat e) - 6
deoxy- 6-et hyl pyrrolidinyl -a-L-xyl o-2- hexul of uranose
2,3-O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
20 2,3-O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-0-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-

pyrrolidinyl-a-L-xylo-2-hexulofuranose.
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2,3-0O I sopropyl i dene-1- O decyl - 4- (p-ni trophenyl car banat e) - 6- deoxy- 6
et hyl pyr rQbiodiazosl - a- L- Xyl o- 2- hexul of ur anose PCT/1B00/00022
2,3-0O | sopropyl i dene-1- O heptyl - 4- (phenyl car banat €) - 6- deoxy- 6

et hyl pyrrolidinyl - a- L-xyl o- 2- hexul of ur anose

2,3-0O 1 sopropylidene-1-0O heptyl -4-(p- chlorophenyl car bamat e) - 6- deoxy
6- et hyl pyrrolidinyl -a-L-xyl o- 2- hexMEixﬁe

2,3-0O |l sopropylidene-1-0O heptyl -4-(p-tolyl carbamate)-6-deoxy-6 10

et hyl pyr r oPreparation Loky Rg3-0- opylideneskz0-decyl-4-(phenylcarbamate)-6-
2,3-0O 1 sopropyl i dene-1- O heptyl -4-( p- met hoxyphenyl car banmat e) - 6
deoxy- 6- et Q@b J&ﬂdréhaﬁhgaaLtW&zmmwmfaﬂoﬁwse

2,3-0O 1 sopropylidene-1-0O heptyl -4-(p-nitrophenyl carbanat e) - 6- deoxy

-6-et hyl pyrrolidi -a- L-xwl.o- 2-.h ‘
2,3-0 Ysg)p/)r opyl ?t?éﬁé‘fs ?P @%éggéﬂyﬁﬁc&{ﬁ%aﬁf%wp BPWeyc!koﬁl'!‘ gulo-2-
et hyl pi perj di -a- L- xyJ] o- 2- hexul of ur anose . .

o 5 1o pheublusanese resaredy B SpRaAh I8 FXATIRNG: bakk: EgRlecing the
deoxy- 6- et hyl pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O | sophexsmethylensiminal grmpy with -the -melpjiotiae [giaup &t -psitios§) 2.0@m)
et hyl pi peridi nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O | sopwapydisgeived LinOrriaaesié - chléidegR0oxy)p Eg thisasblatiohewaé added
deoxy- 6- et hyl pi peri di nyf - a- L- xyl o- 2- hexul of uranose

2,3-O1sop i-gfﬂ%- ~A-(D- kT oc&(ﬁb e) -

6- et hyl pi péﬁi&){llr']y - a-rl %t% 'gﬂﬁ@#&é\r\’o ugrta%fszgrg% Cﬁ%}lﬁé(@%ﬂﬁ@’%’as
PCT/ 1 BOO/ 00022 ,2,.3- O | sopropyl i dene; 1- 0. decyl=4- (phenyl.car bamat e) - 6- deoxy- 6
et hyl pi per ‘lsgﬁr%q”ait iheﬁ_s)@rpeg _t%r?nﬁg Hire: [ﬂrafgggrgl. The gorgamx layer was w&shedd
2,3-0 ] sopropylidene-1- O decyl - 4-(p-chl or oPhenyI car bamat e) - 6- deoxy- 6
et hyl pi®er wﬂﬁ,wqatea(gjmsbj 8-« fallemedatpp saturated solution of sodium chidride
2,3-0O | sopropyl i dene-1- O decyl - 4- (p-tol yl carbanat e) - 6- deoxy- 6

et hyl pi per (2itimgis-10 tl)x gried 2veg anhytitousrgadium sulfate and filtered. The solvent
2,3- 0O | sopropyl idene-1- O decyl - 4- ( p- met hoxyphenyl car bamat e) - 6

deoxy- 6- et wakpicpedvedtl With- fothryxglaparalionuTekucamiesproduct so obtained was
2, 3- O | sopropyl i dene- 1- O decyl - 4- (p- ni t rophenyl car banat e) - 6- deoxy-6 10

et hyl pi per hdiifbd -7 I ARG sili ; %
2,3-01 sopngﬁq ng[dié'}l‘c}%ng%'?as-&fé%enyl casr'i')%arra%eel) ?g?dgl&?/q 6Wlth 30%

et hyl pi per Lgi =L =2- u °

2,3-01 sop%g{gﬁée@ﬁgqﬁgﬂéb?ﬁé é%%ﬁgﬂgaﬁfgéh%ﬁﬁ bzé)r %%ﬂ)rht e) - 6- deoxy

6- et hy{ i peridinyl -a-L-xyl o-2- hexul of uranose 15 2, 3-O | sopropyl i dene-i

- O heptyl - 4- (p-tol yl carbanmat e) - 6- deoxy- 6

et hyl pi peri di nyi - a- L- xyl o- 2- hexul of uranose o )

2, 3- O | sopr opyl T Befelowing rampaunds weressydhesiresh sirailarymiesctieg 2,3-O-
deoxy- 6- et hyl pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O | sopisopybpylidere-1-O-degaon-64degpayrB-marphelinl-cal bgtmld)exidafamnose 20
et hyl pi peridi nyl - a- L-xyl o- 2- hexul of ur anose

2, 3- O | sopp@R i ;go@gg,qgl@@yl - 4- (phenyl car bamat e) - 6- deoxy- 6

et hyl nor phi I 1 nyl - a- L- xyl 0- 2- hexul of ur anose

2, 3-0O | sSophopM.i - ladac LRl K A
G bR Byl By BB BPREIL AR ey
20 morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-

morpholinyl-a-L-xylo-2-hexulofuranose
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52 WO 00/ 42054 rcTnaoo/ 00022

2, 3- O | sapd aexdosdlene- 1- O dodecyl - 4- (p-tol yl car bamat e) - 6- dep&yAK00/00022
_ethyInDrphlllnyI a- L- xyl o- 2- hexul of uranose
2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- ( p- net hoxyphenyl car bamat e) - 6

_ge?E} Fsgp%ﬁbﬁ%ﬂ'@% AR ”E@‘#‘?’?’?"‘Eﬁg'e?car%a‘n&t Sfe Q3B oxy
6
2, gtOyI gg{o?o:oy: |‘¥f898“'1y'g'51‘é?&582}? Beh H)r/&ilé?ﬁsegarmt e) - 6- deoxy- 6

ethyInDrphlllnyI-a L- xyl o- 2- hexulofuranose
2,3-0O | soﬁr&y@rlaoamlaﬂemd‘e@dodeqyﬂrflcm@tmmmﬂam)tﬁxdaozgy-ﬁe deoxy-6 10
ethyInDrphlllnyI a- L- xyl o- 2- hexul of ur anose

2, 3- O | sopr opy Imeiphetidyl-deayd-2dhdpddfaranssy, bamat e) - 6- deoxy- 6
ethyInDrphlllnyI a- L- xyl o- 2- hexul of ur anose

2,3-O4dsopropylidene-1-0O decyl -4-(p-nmet hoxyphenyl car bamat e) - 6deoxy

6- et hyT nor phi | i nyl - a- L- xyl o- 2- hexul of uranose 15

2,3-0O | sopropyl i dene-1- O dodecyl - 4§§;@! E! é4phenyl car banat e) - 6- deoxy

6- et hyl nor phi | i nyl - a- L- Xyl o- 2- hex

2,3-0O | sopropyl idene-1-0O heptyl henyl car bamat e) - 6- deoxy-

oty mor pRrEPATAUGR od SO T pRsamAIdana IS dodecy!-2-(phenylcarbamate)-6-
2,3-0O 1 sopropyl i dene-1- O heptyl -4-(p-chl orophenyl car bamat e) - 6- deoxy 20
6- et hy| o deloixty-Brpiperidinylioet 2yiex@+hekulafaoarose.

2,3-0 1 sopropylidene-1-0 heptyl-4-(p-tolylcarbamate)-6-deoxy-6

et hyl nor phNi nyI ey A ivvleevl - o,
2,3-0O 1 sopropyl |%ginqe§8fJ @Eﬁ‘ep tyl {? ?66@ ﬁsog?/%yegy 3 rrbc’“rrrlgta L%ylo 2
gg?ﬁggb,ebgggg?ur%%géanrepare&( VAL ey O urénaonswgleS% by reS%cmg e
2,3-0O |l sopropyl i dene-1-0 hepty gp ni t rophenyl car bamat e) - 6- deoxy- 6
et hy| nor piiexpmgthyeneiming.- @ron@wﬂb he RiRgyidino group at position 6) (2.0 gm)
2,3-0O 1 sopropyl i dene-1- O dodecyl - 4- (net hyl car bamat e) - 6- deoxy- 6

hexanet hy ivease idissotvegl in xmeibybrieecblovitier 3bsel). To this solution was added
2,3-0O | sopropyl i dene-1- O dodecyl - 4- (net hyl car bamat e) - 6- deoxy- 6

nor phol i nWheyl st andten@xss arspise at 0-10° C and the reaction mixture
2,3-01 solgr opyI i dexe 1- C}@Dc(lodceq:rg)lr 4- (met hyl car bamat e) - 6- deoxy- 6

d
3 Elo | LB&T%SE‘@#"%% aE e B J%LW%@?S 1072 1Mo T8 L5agion.was maoqitoreg
t - 2- .
o 3 F¥copvBbnisaret fﬁéraa aegan LS ”i}ﬁ%aqrsam&t lgyeg i yypskegwith
ethyInDrphollnyI) a- L- xyl o- 2- hexul of ur ano

2,300 | sopYapy 7 dises 100medglowed iy BRILRRIPHSRINUYN o asliymeshioride (2

nnrphollnyl a- L- xyl o- 2- hexul of uranose 15
2, 3- O | sopimas 1 Ddelje-diied- eiaryanhydfors ispHiven isakfatee pnd-fiteseg.- The solvent
hexarret hyl enei m no- a- L- xyl o- 2- hexul of uranose

2, 3- O | sowapyédesd -wittoroey | evaporation/ | The lwaowd @roGudtess Yolitained was
purified by flash chromatography using silica gel and eluted with 30%

20 ethylacetate in hexane. Pure product yield: 35.1% (0.90 gm).
The following compounds were synthesized similarly by reacting 2,3-O-

isopropylidene-1-O-dodecyl-8-deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose

with a suitable isocyanate:
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pi peri di nyl - a- L- xyl o- 2- hexul of ur anose

2, 3- O | sogy (p@y% gene- 1- O-decyl - 4- (net hyl car banmat e) - 6- deoxy p@-rirBocidd022
ethylpyrrol I'nyl)-a-L-Xxyl o-2- hexul of uranose

2,3-0O I'sopropyl i dene-1- Odecyl 4- (met hyl car bamat e) - 6- deoxy- 6- (2

et hyl nmor p A

2 50 | soi BRI R LD IR AIAE R openwiss oamatayg-doony-6
pyrrol i di nyl -a-L-xyl o-2- hexul of uranose 54 WD 00/ 42054 PCT/ | BOO/ 00022
2,3-0O | sopr opylﬁ’lﬂéﬂ@ﬂﬂ'@l-héﬂ?ﬁ hexylgBirBDPSRr banat e) - 6- deoxy- 6
m)rphollnyI a- L- xyl o- 2- hexul of ur anose

2, 3- O | so,8)isaopylidedar & dodéeyine(pdiviaatizamaaie)-6d e@aox§-piperidinol-
hexanet hyl enei m no- a- L- xyl o- 2- hexul of uranose 5

2,3-0O I sopr 0py|dz@|_eﬂﬂo-b%ﬂ98ﬁ1\fhnésé met hyl car bamat e) - 6- deoxy- 6
plperldlnyl a- L- xyl'o- 2- hexui of ur anose

B

2,3-0O I sopropylidene-1-O heptyl -4-(nethyl carbanat e) - 6- deoxy-6- (2 10
et hyl nor phol i nyﬂ"Peﬁd|D¥k9€’rloX2|0r?e%§¥@Jpﬂ-ff§H6§% 4. A pharmaceuti cal
conposition conprising a pharmaceutically effective anbunt of a conpound as

def i ned i n2,Gl@iisspropyliere- 3-Guiddaecylv(pratsphergldaybamatytdbboxwarri er. 15
5. A process, according to claim1, for preparing conpounds of Formula I: o

0 ~OR ~HR~ 20 & WEBM%Q‘ aq_ng brghéxmaﬂfrgﬁggéltl cally acceptable salts,
rs

esters, enantio aste eoners, N oxides, am des, prodrugs, net abol ites

or pol yno s) .wherein. R i I " K Str. t chain
or br anche"gg5 6é§%r°p¥lﬂﬂf’§ﬁ'?’§éj8d8?ﬁfigﬁ EM%?I'@??\ @ngdg&y-gs-élﬁgﬁ?n%_, m 25
or p-chl orophenyl, tol net hoxyphenyl or nitrophenyl and R2 is H 55 WO
00/ 42094 chnchLoMQé?/b?Wl@quﬁ'i‘%R pi peridinyl) norpholinyl or

hexanet hyl enei m no or a radi cal of the forml a NHR3) wherein R3 is Cl to
C15 al kyl, al kene or al kyne (straight chain or branched) or a radical of
Formula 111: 5 -NH(CH z)n FORMULA |11 wherein n is a whole nunber up to 5
and 10 is a five-, six- or seven- mgExxMPHEmRt erocyclic ring containing one
or more heteroatonms, by treating the conpound of Formula Il with a suitable

iosgl%ggaggb%bﬂgﬁ Sof t9.%‘-8-&%\‘8{9%i&éné-qvblﬁé&ﬁfﬁtﬁﬂ&ﬁéaﬂbﬁarﬁﬁ{é)%3 00
deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose.

15 2,3-O-Isopropylidene-1-O-dodecyl-6-deoxy-6-(2-ethylpyrrolidinyl)-c-L-
xylo-2-hexulofuranose (prepared as described in Example 1 by replacing the
hexamethyleneimino group with the 2-ethylpyrrolidinyl group at position 6)

(1.5 gm) was dissolved in methylene chloride (20 ml). To this solution was
added phenyl isocyanate (1.0 ml) dropwise at 0-10° C and the reaction

20 mixture was stirred at the same temperature for 2 hours. The reaction was
monitored with TLC. The organic layer was washed with water (2 times 10
ml), followed by saturated solution of sodium chloride (2 times 10 ml), dried

over anhydrous sodium sulfate and filtered. The solvent was removed with

rotary evaporation. The crude product so obtained was purified by flash
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6. A process according to claim5, wherein FORMJULAI is pyrrolidinyl,
pi peri di nwb,00ausphol i nyl or hexanet hyl enei m no. 25 56 WeCTABenAns22
PCT/ 1 BOO/ 00022 7. The met hod of preventing, inhibiting or suppressing cell
adhesion in an animal conprising admnistering to said aninmal, a conpound

havi ng t henpémbedtaghPlusirey St gkl afd duted with 309K ifRacs M- Abxamsl i ts

phar maceutical |y accept abI e salts, esters) enantioners, diastereoners,

‘N oxi des, P”l[ﬂs tes, or 10 pol ym)rphs, wherein Ris C~
to C-5 al Ky %‘?ﬁﬂ ﬂ?i??@hbht chain or branched), aryl)

substituted aryl or aI kyI aryI and R~ is phenyl, o,- mor p-chlorophenyl)
tolyl, methoxyphenyl or nitrophenyl and R2 is H pyrrolidinyl) piperidinyl)
m)rphl l'inyl or _hexanethyleneinmno or a radical of the formula NHR3) wherein
R3 is Cl to C15hg igfipwing rempoyndamernsynthesizadsigiiary iy ieasking 2aithed) or
a radical of Formula Ill: -NH(CH 2)n-~ FORMJLA Il 20 in which n is a whole

nunber 5up i¢apropglidbnies 140{dodecyl-6-deoxp6-@esityipyemlidingd)-det®yio@ycl i ¢ ring
cont ai ning one or nore heteroatons. 25 8. The method of claim7, wherein 57

WO 00/ 420%)(5]’6%,13@%@%9?3 s'uﬁaBDérIEQéyﬁd?é” pi peridinyl, nor phol inyl or

hexanet hyl enel m no noi et es. : met hod for treating an ani nmal sufferi ng

i abet os, et EPT g f—?@%%@-‘(—f%h”@?m%&%#b?ﬁ%%)ﬁﬁa%s%y Jor

autoi mune disorders in an animl conprising admnistering to sai d animal a
conpound of t heetBylpyaelidiaylyo- bw!m?équulolfgf@@eo ~ OR ~HR~ FORMULAI 15
wherein Ris C- to C-5 al kyl, al kene, al kyne (straight chain or branched),

aryl, subg,Bi@uﬁmbrepylidewre-aJO@yibdeWI-a(mtdky‘lchdaanimny-lsrd@oxy-ﬁq(zor
p- chl orophenyl, tolyl, nethoxyphenyl or nitrophenyl and R2 is H,

pyrrokpdi nyl, \Aﬁbwbﬂd'h |)_r&1[_g@,qd ngxu%fu%@et hyl enei m no or a radical
of formul a NHR3 ein to C, 5 alkyl, alkene or al kyne 20

ForvDLA | 4933 ol BT ?)Og aﬁa'%hﬁ?ﬂo ook St -
(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
15  2,3-O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylpyrroldinyl)-a-L-xylo-2-hexulofuranose.

EXAMPLE 6
Preparation of 2,3,0-isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-
20 deoxy-6-(2-ethyimorpholinyl)-a-L-xylo-2-hexulofuranose.
2,3-O-Isopropylidene-1-O-dodecyl-6-deoxy-6-(2-ethylmorpholinyl)-o-L-
xylo-2-hexulofuranose (prepared as described in Example 1 by replacing the
hexamethyleneimino group with the 2-ethylmorpholino group at position 6)
(2.0 gm) was dissolved in methylene chloride (20 ml). To this solution was

25 added phenyl isocyanate (0.56 gm) dropwise at 0—10° C and the reaction
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WO 00/ 42054 PCT/1B00/ 00022 is a five-) six- or seven-nenbered heterocyclic
ring contgphjpshsene or nore heteroatonms. 5 10. The method eErgbdicinS.

wherein is pyrrolidinyl, piperidinyl) norphoiinyl or hexanethyl eneimno. 10
11. The nethod of preventlng) i nhibiting or suppressing cell adhesion in an

animal co r|5|n st f admnisterin i, d ani

phar maceut ARG At Sie. SPTIenSTDE A e s 2 P ERerbAgiPm 2851 di ng
toclaim?7 vvherel n said nethod is used for 15 prevent| ng, inhibitin

suppr essi i§opderedawiBsllda- 58 yDanisdlayar wamwasbad with water (@ thaes égcor di ng
to claim7 wherein said nethod is used for preventing, inhibiting or

suppr essi nyl)afaleivedatj emtunatet sokitianesf KBliumncitieride (auirnestithmly, aliednse.

14. The method according to claim7 or 9 wherein said nmethod is used to

treat or phreaihyRirels Sasifurh aduffate antr flterelie Theospivean iast igigoid asthhna,
arthri t| S) psoriasis, allograft rejection, nmultiple sclerosis, 25 diabetes
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yield: 58%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-decyl-6-deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-

10 pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-pyrrolidinyl-
o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-dodecy!-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
15  2,3-O-isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-

pyrrolidinyl-a-L-xylo-2-hexulofuranose.

20 EXAMPLE 8
Preparation of 2,3,0-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
deoxy-6-morpholinyl-o-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in

Example 3 by reacting 2,3-O-isopropylidene-1-O-decyl-6-deoxy-6-
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2,3-O-isopropylidene-1-0O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-morpholinyi-
10 a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
15  2,3-O-isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-morpholinyl-

a~-L-xylo-2-hexulofuranose.

EXAMPLE 9
Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenyilcarbamate)-6-
20 deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in Example
1 by reacting 2,3-O-isopropylidene-1-O-decy!-6-deoxy-6
examethyleneimino-a-L-xylo-2-hexulofuranose with phenyl isocyanate
at 0-10° C. Pure product yield: 69%.

25

34



10B3 10% hé& ()- S!'10% h& ()-Y"10% h& ()-S10% h& ()- 10Z 10Z

10Z, | =10%efodi42054@ ( ((($) dELDC 10B10% hé&' () -f 10% hé&' () - 0: 10%ddBoped@2s 10%
h& () - 3'10%h&() 3'10%h&() $)p)))) *t*dEbC 1OB-S#10%h&()-II+ 10%
h& ()-Y 10% h& ()- ",10% & ()-Y s10% h& ()-Y 10% h& () -t ***++! +" +#+$+dYNC

01,10 L Ao A D P e e

1300/;{?2 Eglecz)pqu;%@F g 0%3@9%)@1 G‘hexamethglenglcr:m%%Boc- %0%4-'2% O-F

| 10%| & () - @10%}| & ( [3 )/ dEYNC 10B F( 10%}| & () -
0d0%| & (pexaﬂofmp@pﬁe) wnmt ame&\rgguwcwm;@ ()- f10%] & ()-
)/ ol vyl | OVOJEYNC 10B Y5 10%}| & ()- Y2 10%| & ()-3 010%}| & () -

109%4| & ()2@0%%#0%%1):165@*1 @%y&%ﬁpéﬁl@ llhfbamate)-G-deoxy-é-
10BF" SLO%GR' () - y10%:8’ ()- 104] 104| S=10%}| & () - L910%4| & () - Y37

10%4 () 01b1 10 #1098 () -
! 1ocy )- ! 10%&%&%@@')% %ggg&d %hfg‘fé&%{%% 10968 () - | 10%c& ()-F
, 109638, () 474 4a?bC 10B!'s. 10%& ()-L!)
. 10%pé& ()?3_ @SQB@%E*?“ q&@"/é%y')]a &&b&%ﬁﬁ& 1@@1&%& Ql') 445555 5585xmhC
1OBI fs!10% h&' (
hexamethylenelmmo o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
10  2,3-O-isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-

hexamethyleneimino-a-L-xylo-2-hexulofuranose.

15 EXAMPLE 10

Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in

Example 3 by reacting 2,3-O-isopropylidene-1-O-decyl-6-deoxy-6-piperidinyi-

20 o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—10° C. Pure product

yield: 74%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-decyl-6-deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose

25  with the desired isocyanate:
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2,3-0O-isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1-0O-decyl-4-(methylcarbamate)-6-deoxy-6-piperidinyl-a-

10 L-xylo-2-hexulofuranose.

EXAMPLE 11

Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
deoxy-6-(2-ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose.

15 This compound was prepared according to the method described in
Example 3 by reacting 2,3-O-isopro-pylidene-1-O-decyl-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—10°

C. Pure product yield: 74%.

20 The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-decyl-6-deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
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5 2,3-O-isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose.

10 EXAMPLE 12

Preparation of 2,3-O-isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-
deoxy-6-(2-ethyimorpholinyl)-o~L-xylo-2-hexulofuranose.

This compound was prepared according to the method described in

Example 3 by reacting 2,3-O-isopropylidene-1-O-decy!-6-deoxy-6-(2-

15  ethylmorpholinyl)-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10°

C. Pure product yield: 72%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-decyl-6-deoxy-6-(2-ethylmorpholinyl)-a-L-xylo-2-
20 hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
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5 2,3-O-isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

EXAMPLE 13

Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-

10  deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in
Example 2 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexuiofuranose with phenyl isocyanate at 0-10° C.

Pure product yield: 85.4%

15
The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-heptyl-6-deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
20 pyrrolidinyl-a-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-pyrrolidinyl-
o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-

pyrrolidinyl-a-L-xylo-2-hexulofuranose
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5
EXAMPLE 14
Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in
10 Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0-10° C.

Pure product yield: 79%.

The following compounds were synthesized similarly by reacting 2,3-O-
15  isopropylidene-1-O-decyl-6-deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
morpholinyl-a.-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-morpholinyi-
20 o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-

morpholinyl-a-L-xylo-2-hexulofuranose
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Fa- 0% o-L-xylo-2-hexulofuranose.

EXAMPLE 15
5 Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-
deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in
Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-
hexamethylene-imino-a-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—

10  10° C. Pure product yield: 91%.

The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-heptyl-6-deoxy-6-hexamethyleneimino-a-L-xylo-2-
hexulofuranose with the desired isocyanate:

15  2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
20 hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose.

25
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deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose.
This compound was prepared according to the method described in
5 Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-piperidinyl-

o-L-xylo-2-hexulofuranose with phenyl isocyanate at 0—10° C. Pure product

yield: 47.6%.

The following compounds were synthesized similarly by reacting 2,3-O-
10  isopropylidene-1-O-heptyl-6-deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose
with the desired isocyanate:
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-piperidinyl-o-
15 L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
20 2,3-O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-piperidinyl-

o-L-xylo-2-hexulofuranose.

EXAMPLE 17

Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-

25 deoxy-6-(2-ethyipyrrolidinyl)-a-L-xylo-2-hexulofuranose.
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ethylpyrrolidinyl)-o-L-xylo-2- hexulofuranose with phenyl isocyanate at 0-10°

C. Pure product yield: 68%.

5
The following compounds were synthesized similarly by reacting 2,3-O-
isopropylidene-1-O-heptyl-6-deoxy-6-(2-ethylpyrrolidinyl)-a-L-xylo-2-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-(2-
10 ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose

2,3-O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
(2-ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
16 2,3-O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose.

20 EXAMPLE 18

Preparation of 2,3-O-isopropylidene-1-O-heptyl-4-(phenyicarbamate)-6-
deoxy-6-(2-ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.
This compound was prepared similarly according to the method

described in Example 3 by reacting 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-

42



109@& () - 37109%& ()-3y5 109%&& ()-3L3 109&& ()-3 1 109%&& ()-zzzz"{j{{|xY:/
10Z! 109%Z&)d hoazodd o2& () -! 109Z& () -y910%Z& ()- "@0%Z& () - 9pANUaE/00022

10Z| K| | | 9}}}dE ] 10Z f#109%2Z& ()- 109Z& ()- 109Z& ()- 109%Z& ()-F! 109Z& ()-
#109Z&' () - }&~] ~~DdE / 1107 f#1092& () - % 10%Q& () - #SH10%Z& () - !

100 8 Kl rgPhed vl BRI SR B ARy PRI 1, 1036

U& ()-Y 10% U& ()-Y 10% U& ()- Y 10% U& ()- 3 y10% U& () - PLdEnbC 10ZI @10%
U& () -3 &109QJ&Yre-prodectysdeld) 768%0% UL () -1 10% U& ()-Ys 10% U& ()- MIEnbC
10ZI @ 10% U& ()-1& 10% U& ()-3 '10% U& ()-#10% U& ()-1! 10% U& ()-11 10%
U& () -f EQTdEMbC 10Z&9 10% U& () -1 7ml0% U& ()-14 10% U& ()-2 10% U& ()-10
10% U& ()-1.-#10%
The following compounds were synthesized similarly by reacting the
5 2,3-O-isopropylidene-1-O-heptyl-6-deoxy-6-(2-ethylmorpholinyl)-o-L-xyio-2-
hexulofuranose with the desired isocyanate:
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-(2-
10 ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-deoxy-6-
(2-ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-(2-
ethyimorpholinyl)-a-L-xylo-2-hexulofuranose

15  2,3-O-isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-

ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

While the present invention has been described in terms of its specific
embodiments, certain modifications and equivalents will be apparent to those
20 skilled in the art and are intended to be included within the scope of this

invention, which is to be limited only by the scope of the appended claims.
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and their pharmaceutically acceptable salts, esters, enantiomers,
diastereomers, N-oxides, amides, prodrugs, metabolites or
10 polymorphs, wherein R is Cy to Cys alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted aryl or alkylaryl and R, is pheny! o-, m-
or p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R is H,
pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino or a radical

of the formula NHRj, wherein Rs is Cy to Cys alkyl, alkene or alkyne

15 (straight chain or branched) or a radical of Formula lli:
ANH(CH 2),,-@
FORMULA Iif
20 wherein n is a whole number up to 5 and

O

is a five-, six- or seven-membered heterocyclic ring containing one or
more heteroatoms,

25

2. The compounds of claim 1, wherein @
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pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-0O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
10 pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-0O-Isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-
6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-0O-decyl-4-(phenylcarbamate)-6-deoxy-6-
20 pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-lIsopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-

pyrrolidinyl-a-L-xylo-2-hexulofuranose
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pyrrolidinyl- oc-L-xylo -2- hexulofuranose

2,3-O-Isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-
6-pyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
10 pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-0O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-pyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
pyrrolidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
20 morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-morphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-

6-morphilinyl-a-L-xylo-2-hexulofuranose
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morphilinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
10 morpholinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-
6-morphilinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
morphilinyl-o-L-xylo-2-hexulofuranose
2,3-0O-lsopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-morphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
20 morphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-

deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose
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piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
10 piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
piperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-piperidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-chiorophenylcarbamate)-6-deoxy-
20 B-piperidinyl-o-L-xylo-2-hexulofuranose)
2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-

deoxy-6-piperidinyl-o-L-xylo-2-hexulofuranose
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5 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-1sopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
10 deoxy-6-hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-1Isopropylidene-1 -O-dodecyl-4-(p-nitro'phenyicarbamate)-6-deoxy-
6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-lIsopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-1sopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-
20 deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-

hexamethyleneimino-o-L-xylo-2-hexulofuranose
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6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-o.-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecy!-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyi-4-(p-nitrophenylcarbamate)-6-deoxy-
6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-1sopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-

ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
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5 2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-
6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
10 ethylpyrrolidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy
-6-ethylpyrrolidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-tolylcarbamate)-6-deoxy-6-
20 ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-

6-ethylpiperidinyl-o-L-xylo-2-hexulofuranose
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2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
ethylpiperidinyl-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
10 ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
ethylpiperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-heptyl-4-(p-chlorophenyicarbamate)-6-deoxy-
6-ethylpiperidinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-1sopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-
deoxy-6-ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-nitrophenylcarbamate)-6-deoxy-6-
20 ethylpiperidinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(phenylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(p-chlorophenyicarbamate)-6-

deoxy-6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
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$109%& () - DAYNC deoxy-6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-
6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(phenylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-chlorophenylcarbamate)-6-deoxy-6-
10 ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-lsopropylidene-1-O-decyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(p-methoxyphenylcarbamate)-6deoxy-
6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-dodecyl-4-(p-nitrophenylcarbamate)-6-deoxy-
6-ethylmorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(phenylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isobropylidene-1 -O-heptyl-4-(p-chlorophenylcarbamate)-6-deoxy-
20 6-ethyimorphilinyl-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-tolylcarbamate)-6-deoxy-6-
ethylmorphilinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(p-methoxyphenylcarbamate)-6-

deoxy-6-ethylmorphilinyl-a-L-xylo-2-hexulofuranose
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10 5 2,3-O-Isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-
morpholinyl-o-L-xylo-2-hexulofuranose
2,3-O-isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-(2-
10 ethylpyrroldinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-dodecyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-
morpholinyi-a-L-xylo-2-hexulofuranose
15 2,3-O-Isopropylidene-1-O-decyi-4-(methylcarbamate)-6-deoxy-6-
hexamethyleneimino-o-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
20 ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-decyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylmorpholinyl)-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-

pyrrolidinyl-a-L-xylo-2-hexulofuranose
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II \%ggﬁé&lg ) - T 2dpEisopropylidehB 4 @%ﬁ@lﬂ&ﬂ&h?l&&%ﬁ&e§bé@&éﬁéﬂ& ()-
hexamethyleneimino-a-L-xylo-2-hexulofuranose
5 2,3-O-Isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-
piperidinyl-a-L-xylo-2-hexulofuranose
2,3-O-Isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-
ethylpyrrolidinyl)-a-L-xylo-2-hexulofuranose

2,3-O-Isopropylidene-1-O-heptyl-4-(methylcarbamate)-6-deoxy-6-(2-

10 ethylmorpholinyl)-a-L-xylo-2-hexulofuranose.

4. A pharmaceutical composition comprising a pharmaceutically effective
amount of a compound as defined in claims 1, 2 or 3 and a

pharmaceutically acceptable catrrier.

15
5. A process, according to claim 1, for preparing compounds of Formula |:
oo
o}
Re OR
NHR,
20 FORMULAT
and their pharmaceutically acceptable salts, esters, enantiomers,
diastereomers, N-oxides, amides, prodrugs, metabolites or
polymorphs, wherein R is Cy to Cqs alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted aryl or alkylaryl and R, is phenyl o-, m-
25 or p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R, is H,
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10

15

20

25

-NH(CH 2),,-IO

FORMULA 1l

wherein n is a whole number up to 5 and

O

is a five-, six- or seven-membered heterocyclic ring containing one or
more heteroatoms, by treating the compound of Formula Il with a

suitable isocyanate and in a suitable solvent at low temperature as

follows:
o ? o[ ?
o o
RINCO
—_—
Fe OR OR

NHR,

FORMULA i FORMULA |

A process according to claim 5, wherein

O

is pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino.
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9z10%r&' ()-f  10%r& ()-9 Z10%& ()-fF10%& ()-LGLO%& ()-R~# P dEYNC 10
f' 1098 (WoBdasas® ()-f"F10%& ()-Lf :10%& ()-f910% & () - LBCOIBARI00022 P
% f!!1dEYNC 10 fY410%& ()-92Z10%r& ()- / 10%& ()-9-Z10%r& () -
f +10%& ()-9@ MLO%r& ()-!111111 ""bC 10 |"S10%G&' ()-yl0%:& ()- 10m 10m 10nE
10%m&' () - £810%x& () - MR, () = e X = QUG () =i
oo ) 7 o ihel M Ay epying! bl st i agianinge 10
0, ! - 0 ! - 0 ! - 0 ! - A 0 ! - 0 ! -
égggg@%m&/\%géﬁnf@g? fg(lj%%%@( 2ad?nji|9is/%8ﬁn8 to fsa%%é%af,)a %%)(r)n/g%%n(d) having
& #10%38' () -s! <& #10%&' () -s! & #10%&' () -S$L0%E& () -1 ": 10%K () - WRQREE&E&KAYN
C 10 10G 10G tosstruchyeef Formuiti 096G () - 710%& ()- 510%3& () -
310%G&' ()-&8&' ' ' ' dEYNC 10  10%G& () - OQUO%GS () - Sy10%38 () -
1 10938 () - @ f 109658 () - 109438 ()-'" " ((((@F¥NC 10
| SYOdOY&' ()-!~SYULOUKKE () -, #S10%' () -0} 10%3&' ()-S 10%G& () -
910%386() - (((((/)2)aBYNC Re

OR
NHR;

FORMULA

and its pharmaceutically acceptable salts, esters, enantiomers,
diastereomers, N-oxides, amides, prodrugs, metabolites, or
10 polymorphs, v.vherein R is C1 to Cys alkyl, alkene, alkyne (straight chain
or branched), aryl, substituted aryl or alkylaryl and R, is phenyl, o,- m-
or p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and Ry is H,
pyrrolidinyl, piperidinyl, morphilinyl or hexamethyleneimino or a radical

of the formula NHR3;, wherein Rj is Cq to Cys alkyl, alkene or alkyne

15 (straight chain or branched) or a radical of Formula ill:
N )
FORMULAII
20 in which n is a whole number up to 5 and

O

is a five-, six- or seven-membered heterocyclic ring containing one or
more heteroatoms.
25

8. The method of claim 7, wherein
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10 18 109%G& ()- 61098 ()- @ 109 ()- FOLO%' () --

10%:& () 'B?%@%/OO& ()-2)5) 7)8)9):)F) U))eF 10 11! 10%& () pcT/1Bos/ooo22

" 10938 () - 10G 10G 10GLFYA0%GE’ ()-= 109%G& ()-)))***] *z[ <eF 10
10968 () - ylo%;&()-l 10% & ()-s!, 10%GG& ()-s!, 10% ()-s' 10%& () -

] **/ +s+%, 7, aBeF 10 # 109G ()- 1100/@& ~ Y1098 () -, 109%6G8: () -
10968 ()-!1g#10%GE ()-: 2, L, X, ., ., Z6F 30 8 1096& ()- ~ 610%G& ()-
3410%%' () - - 109%5& () -t * 10968 () - 0% Mocs ()-,-----#-m-_@10

@109%Z& ()-!ns@! 10%& ()-s@! 109Z& ()- 10G 10G 10G= 109%C& ()-F:

10968 ()---7.X....a?_@10 ! 109 ()-'[ 10%

& ()-109Z& () - 19 PRoldink) R ridinyl, lDe@Mdinyl or BéeXarfkbyRnGirmiho moieties.

1 s31092Z& () - 0&0: 109@& ()-. 109Z& ()- YA0%Z& () - #@10%Z& () -,

109@& () - k000000000bC 10 ! ' 109%H & ()-1", 10%}| & ()- S10%} & ()- 10Z 10Z
10Z=10%& () - 37109%Z& ()-0161wl1262dEbC 10 | @L0%| & ()-

10%4| %()'QT#lo%lrﬁé@dd f&?oo(?gaﬁh&) 2l Q& Q:ﬁering from bronchial asthma,
rheumatoid arthritis, multiple sclerosis, type | 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 I:

10
o (o]
O
Re OR
NHR,
FORMULAI
15 wherein R is Cy; to Cys alkyl, alkene, alkyne (straight chain or
branched), aryl, substituted aryl or alkylaryl and Ry is phenyl, 0,- m- or
p-chlorophenyl, tolyl, methoxyphenyl or nitrophenyl and R. is H,
pyrrolidinyl, piperidinyl, morphilinyl or hexamethyleneimino or a radical
of formula NHRs,wherein Rs is Cy to Cys alkyl, alkene or alkyne
20 (straight chain or branched) or a radical of Formula Ill;
HcH )
FORMULA Il
25 in which n is a whole number up to 5 and

O

58



10%4| & () -62z2223q3A4mi} [ <bC 10

2SH10YA & W 0b/h%0854#10% | ] & () -1\ @ g#10%t| 4] & () - &Y&* PCT/IB00/00022

10%4| & () -!'1#@#10% |} | & ()-Ys! 10%t| & ()- mMip4q3A4mid} [ <bC 10

2SH10%1& () -1 1 C2S#H10% |} & ()-!'\ @ g#10%4| 4] & () - &Y&*

10%4 & () -!'1#@10% |} | & ()- @10%t| & ()- Normal" "Heading 13]c" "Heading

23] c" "Headi ng 33]c" "Heading 43]c" "Headi ng 53]c" "Heading 63]c" "Heading
73] c" "Heading .83]¢" "Heading 93]c"A "Default Paragraph Fontz3$#(- 26@
CEEIBPU oo 01 SV ELOYS0 S S, SRYGTSIEMbTBE He RSB Ne KBRTSBORITGI AR Glor 1 vz
~I'" . 31 9N>| DWKLRY. " fntz' oL2/iy_58dc!' X, 62p4

+Z/ v&>c3z8. | | #¥0Rye hglereaioms.) / V002 4485+7! 8890: +;

2<3=@>?VABCDAFGHI VKLMNOP| QRS7UVWKF Z] ;

]"@ ac>dJef h|ijknNnxopgr st nuv@yz| } PT) X(o o8P

: S} 2AYTw) Tv+FB*t ] 7zy<UP[ 0" 558pOX(d@)y T>WRP ! " Q#$%& (2))]*?,, -. k0062mip4
" #$%85( ) *10.- - ITHAEUNIS B claim 9, wherein N _
<=>7?@ABCDEFGHI JKLM\ICPQQSTUVV\XYZ['\ ] ~_"abcdef ghi j kl mopqgr stuvwxyz{|}~ 6Ti mes
New RomanAri al Courier New'h Root Entr dDocunent F

" #$UR' ()*+,-./0123456789: ; [\{:Z}
<=>?@\BCDEFGHI JKLMNOPQRSTUVWWKYZ[\] " _°

" #$UR' ()*+,-./0123456789: ;

<=>?@\BCDEFCHI JKLMNOPORSTUVWKYZ[\ ] *_"abcdef ghi j kl mopqr st uvwxyz{| }~ L™ #
is pyrrolidinyl, piperidinyl, morpholinyl or hexamethyleneimino.
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10 11. The method of preventing, inhibiting or suppressing cell adhesion in an
animal comprising the step of administering to said animal the

pharmaceutical composition according to claim 4.

12. The method according to claim 7 wherein said method is used for
15 preventing, inhibiting or suppressing cell adhesion-associated

inflammation.

13. The method according to claim 7 wherein said method is used for
preventing, inhibiting or suppressing a cell adhesion-associated

20 immune or autoimmune response.

14.  The method according to claim 7 or 9 wherein said method is used to
treat or prevent a disease selected from the group consisting of
asthma, arthritis, psoriasis, allograft rejection, multiple sclerosis,

25 diabetes and inflammatory bowel disease.
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