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decreasing GM1 synthesis with agents such as NB-DNJ could inhibit the fibre formation seen
in Alzheimer's disease.
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34 5-p1per1d1netr101 1-pentyl-2- (hydroxymethyl) (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-heptyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
25  3,4,5-piperidinetriol, 1-butyl-2-(hydroxymethyl)-, (2S,3S,4R,5S);
3,4,5-piperidinetriol, 1-nonyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-(1-ethyl)propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-(3-methyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-(2-phenyl)ethyl-2-(hydroxymethyl)-, (2S5,3R,4R,5S);
30  3,4,5-piperidinetriol, 1-(3-phenyl)propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-(1-ethyl)hexyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-(2-ethyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-[(2R)-(2-methyl-2-phenyl)ethyl]-2-(hydroxymethyl)-, (2S,3R,4R,5S);
3,4,5-piperidinetriol, 1-[(2S)-(2-methyl-2-phenyl)ethyl]-2-(hydroxymethyl)-, (2S,3R,4R,5S);
35  and pharmaceutically acceptable salts and prodrugs thereof.
A particularly preferred compound is 3,4,5-piperidinetriol, 1-pentyl-2-
(hydroxymethyl)-, (25,3R,4R,5S) and pharmaceutically acceptable salts thereof.
A specific group of compounds according to the invention which may be mentioned
are those of formula (Ia) or a pharmaceutically acceptable salt thereof:
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3R 4R 5S); od tﬁh eri |netr|o
“[(2R) - ( 2- met RW %d A twg hydroxyrret h]T\)/ (2S, 3R 4R 59)
4, 5-pi peri di Retri &t 5'IZIPGF1(1121§IL0K 2-byi-Ryhydpoxymethy ')é?tslsﬁ}q AR.38) hydr oxyrmet hyl ) -
S, 3R, 4R, 5S) ; b) 35 and H?[Iibﬁlﬁi’mameuﬂ+phaiyﬂryethlﬂ€2€(bj/cﬁb)lyaleﬂ@l)t $2SBRI4RSBHr ugs
ereof. A partj cul 9&'5¥p1;5&1@fn@t"n'b n%%‘r'[&odﬂ kﬁne?hy‘ﬂ) oPsPek sg netriol,
1- pen 2- (hydrox t S), ‘and IIy accept abl e
sal tsw/hereof XA sp ’E‘Fl% % 1)8 Tdoé%: 0] 85”‘&8@8{‘]31 %ﬁé‘t“cﬁz Ynvention
whi ch may be nehti oﬁéé-Pl%ﬂﬂém?W@bé (&Phenyberhylz- @V@‘meet@l)pf@ﬁ ARABIB)-cal | y
accept abl e sal tAstéserigdfherels, the compoublds dfihesprédeht Invetlibn A blded i@ )xhe 4 PO055 28
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al kyl aryl where, ar in phenyl is-
Yo ¥ oot bl b kWbl P o e roidichbe SRR PO
CF3, Trr3comyrundsdor we gt thigiagaet obtheimvgnéondacledeainmddiripytothaspmestiqred i s hydr ogen,
or Cl-6 stb@ighd coaipotniddyshpipetdindtiiolal -kythl-2-(hydoxydenyl}-has,3RAR,58ppound i s

not: a) 3,4,5- @hﬂ?a%[e aﬁﬁécéﬁtﬁhll Qccélh'&b‘{é saﬁs éf*lb(@éo%ﬁ‘fﬁits% o}mul %ﬁcﬁlﬁ% 4R, 55); b)
345p|pr|d|n§ oo qH’ ﬁEt &‘3 4R58) c)
54 o i PEvR Bl o SR bR e S g oroe) W 10" )

3, 4, 5- pi pérpheﬁph%% ﬁlv@Pbromld@o@é@wmezol(%memgﬁw a)md suehz:s rmi@t@ma%)e or e)

3, 4, 52pi peéurhate@drtrate) spccinafe] eiphrenyttptefiydte, 2nefthayiebuBonareep-ythehesul fozkes, 3R, 4R, 55) .
As descri ggqmg@rsgh&latg Iaﬁisq&pgg@unds of the present invention can be used for
the inhibitio ect p&agr esent Jinvention

provi des t he ugg?%) Hr?]déugs o%lﬁme compoungs f(% u?aS include,

pharmaceutically acceptable esters such as C,.¢ alkyl esters.

oNT

not limited to,

Some of the compounds of this invention may be crystallised or recrystallised from

25 = solvents such as aqueous and organic solvents. In such cases solvates may be formed. This
invention includes within its scope stoichiometric solvates including hydrates as well as
compounds containing variable amounts of water that may be produced by processes such as
lyophilisation.

Certain of the compounds of formula (I) may exist in the form of optical isomers, e.g.

30  diastereoisomers and mixtures of isomers in all ratios, e.g. racemic mixtures. The invention
includes all such forms, in particular the pure isomeric forms. The different isomeric forms
may be separated or resolved one from the other by conventional methods, or any given
isomer may be obtained by conventional synthetic methods or by stereospecific or
asymmetric syntheses.

35 Since the compounds of formula (I) are intended for use in pharmaceutical
compositions it will readily be understood that they are each preferably provided in
substantially pure form, for example at least 60% pure, more suitably at least 75% pure and
preferably at least 85%, especially at least 98% pure (% are on a weight for weight basis).
Impure preparations of the compounds may be used for preparing the more pure forms used in

40 the pharmaceutical compositions; these less pure preparations of the compounds should
contain at least 1%, more suitably at least 5% and preferably from 10 to 59% of a compound
of the formula (I) or pharmaceutically acceptable derivative thereof.



conmpounds of formula (I), but wthout the provisos a), b), d) and e), in
medi ci ne. Specific 15 conpounds for use in this aspect of the invention
include, in addition to those nmentioned above, the conpound 18 JUN 2005
3,4, 5-pi ppodst netriol, 1-butyl-2-(hydroxynethyl)-, (2S,3R 4R 5S). Suitable,
pharmaceutically acceptable salts of the conpounds of formula (1) include,
but are not limted to, salts with inorganic acids such as hydrochlori de,

sul fate, phosphmiem "aqhypmgslpéaaie&m Wiveiie® B RN WEor a8 Patt B 4 [k egrofe.gal ts with
an organi g, %? g I%] f‘ﬁotﬁfma?gé{?ﬁ nd Bhfe %decham?leéa}é”%'['h@ efin a &?{ hiAhQuagucci nat e,
Adc

citrate, anesu onat e nesuffonate, palnitate,
sal i cyl at @Oseaf St%l%ﬁr%i’f goe %ﬁ?otr%l‘ﬁﬁdé(’gﬁ?@ﬁ’rnﬁ% ?ﬁa B dePeunds of formula (1)

i ncl ude, but afke qeotpotnidsiof fedmule (1) cappHrnperdby etrdcygmedepicabires femt er s such as
Cl_6 & kyknRat®esmmSenRBy ofailitleste@ip auieaas. off tHeRiating M@diHalsfe WRYailBle

crystal | 160 Qb BELY Shalk] bSO 0N R2rBAI NER S MF AR AQRAYS and or gani c

sol vent s. cases so vat'es may or me tion’includes

Wit hin |t@°§§@ﬁ% P BCet ri ¢ sol vates including hydrates as wel | as
conpounds cont Spasificglly theicaipeundnofifotmenlafl) mapt werprepared byreprodsesepr oduced by
processescsmsiitings | yophilisation. Certain of the cgnpounds of fornulad(l)
may exd st L soners e.g. 30 diastereoi soners an
nlxtuﬁ%s S?QF%% ;&kﬁkgﬁrﬁqratlo%b racem c m xtures. The invention
includes all such fornms, in partlculah the pure isonmeric forns. The
different isomeric forns may be sepanated or resolved one fromthe other by
conventi onal nethods, or any giuet § r may be obtained by conventi onal
synt heti c nethods or by stereospeC|f|c r asymetric syntheses. 35 Since

t he conpounds of forrmula (1) are H@te detbH or use in phar maceuti ca
conpositions it will readily be understood that they are each preferably
provided in substantially pure form f exanpl e at | east 60% pure, nore
suitably at |east 75% pure and preferably at | east 85% especially at |east
98% pure (% are on a wei ght for melght basis). Inpure preparations of the
conpolimds withNaBH:CN ewfl dngildehydspsd formylatRiEHRA0N ecefic peid-frsthasolugredthi n - 40 t he
phar maceutNaBR(O A9 @sh hideisk of lyefela RECHO P4 SIRhERSK & dicHdfondthahéle conpounds

shoul d COWhQIIeﬂ Rlis d: 5a§1td gi'lt/{?] bg%%ﬁedsﬁ'ﬁhﬁgﬁgg ?tﬁon Bstﬁ{ ? 7C§J1c§1ﬁ ly from 10

0
dor i vat | vat %Pngaglf/ iigriigd D 290880 bejte L %rgﬂ%%%u moicly b %tdpthglrolalen
whet her ofeapttope earppngtora o1 pavatkylafyl avhprgrayd is agdefined in fgrmulﬂ fhloyl aryl ", includes
bot h 20 r ai@hdepndiidi Fncbegombar formaditpd s. The term al kyl al so incl udes
those radicals wherein one or nore hyditogen atons are replaced by fluorine.
The conpounds of fornula (I) can he~prepared by art-recognized procedures
from5 known or comercially availablle starting materials. |If the starting
materials are unavailable froma e ¢obal source, their synthesis is
descri bed herein, or they can be prepated by procedures known in the art.
Specifically, the conpounds of fornula(ﬁﬂ) may be prepared by processes
wherein R is as defined in formula (I), and P, which may be the same or different, are
hydroxy protecting groups e.g. benzyl (Bn). When P is CH,Ph the deprotection is conducted
25  in the presence of hydrogen gas and a catalyst such as PdCl, or palladium on carbon in a
suitable solvent such as an alcohol, e.g. ethanol. It will be understood that when P is CH,Ph
and R is CH,Ph the R group can also be removed under these conditions to give compounds
of formula (II) thus compounds of formula (I) where R is CH,Ph are preferably produced
using process a) above.
30 The compounds of formula (II) are known, see e.g. Carbohydr. Res., 1993, 246, 377-
81 (2S3R4R5S) and Tet. Lett., 1997, 38(45), 8009-12 (2S3S4R5S).

Compounds of formula (IIT) may be prepared by reacting a compound of formula

H
: OL oL
PO

oP
35 (Iv)

(IV):



conprising: 10 (a) reacting a conpound of fornmula (I11): H HO- NgH@EN e
OH (i) 15 with NaBH3CN and an al dehyde of forrmula R2ZCHO i n acetlc

aci d- et hpoags, or with NaBH( OAc) 3 and an al dehyde of formula RZCHO in a

sol vent such as di choronet hane; wherein R2 is Cl-15 straight or
branched-chain al kyl, optionally substituted by C3_7cycl oal kyl, and

opt | Onal I Mhdrélﬁ B[ Whiphk ﬁidy Bythe Qamd diQifX3HO & lelaeth BroSFY) AlcB ke chedyl,QRA pligasCHO i ety

by at %ec%? 8&%18 a&lﬁ{ﬁn Hin &bx'ﬁ)é'lﬁ@( ngll‘lq%f’él]@ylieffn?d f%%g?rfﬁéd ned in

formul a ctio R PO
"' Op OP @ ?W”n%%@P%?ﬁo t§m §Sﬁgﬂpﬁ§@“Wh formula (1), and P, which may be
the sanme or di €frapaund (IVal, avhetaipdy ioxnesyd and B sthienay!, g&ra)hrwnetoglpolblén‘i-)‘sl (Bn). Wen
P i s GH2PRad d1al. deproteshl @osi)ssennsihacy; et 2owiehettaneCabasan®es. afiodpydr ogen gas
and a catﬁky?il uch as PdCl2 or palladiumon carbon in a suitable solvent
such as an alcohol, e.g. ethanol. I w |l be understood that when P is CH2Ph
and Ris CH2Ph the R group canga)3sBE P¥hoved under these conditions to
give conpounds of formula (11) thus clonpounds of forrmula (1) where Ris
CH2Ph are preferably produced W&Png]pr6ess a) above. 30 The conpounds of
formula (11) are known, see e.g. CarB®hydr. Res., 1993, 246, 377- 81
(2S3R4R5S) and Tet. Lett., 1997, 38(48)Va) 8009- 12 (2S3S4R5S) . Conpounds of

forrrul a (111) @&Mg&‘ﬁd mwh%fiumlsrneeagtahm lsaoeﬁgrmﬂa%é er‘ alfearbmaamg( IV): H PO

h
Sane 19 gt ??% Ol SRR LUt el Mg G B 02 he

for formuPdidime| |), with an amine of formula RNH2, wherein Ris as defined in

formula (1), either neat or in Dbmventis such as t et r ahydr of uran. Conpound
(1va), wherein L is mesyl and &%yl is a known conpound: V.S.
nO

B OBn

OBn
IVvb)
Any novel intermediate compounds as described herein also fall within the scope of the

15  present invention.

Thus according to a further aspect of the invention there is provided a compound of
formula (III) as defined above, provided that the compound is not:

i) piperidine, 1-phenylmethyl-3.4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-

methyl], (2S,3R,4R,5S);

20 ii) piperidine, 1-phenylmethyl-3,4,5-tris(acetyloxy)-2-[(acetyloxy)-methyl],

(25,3R,4R,55);

iii) piperidine, 1-phenylmethyl-3,4-di(acetyloxy)-5-(phenylmethoxy)-2-
[(phenylmethoxy)-methyl], (2S,3S,4R,5S); "
iv) piperidine, 1-methyl-3,4-di(acetyloxy)-5-(phenylmethoxy)-2-

25 [(phenylmethoxy)-methyl], (2S,3S,4R,5S);

v) cholestan-3-ol, 1-phenylmethyl-3,4,5-tris(phenylmethoxy)-2-
(hydroxymethyl)piperidine, (2S,3R,4R,5S), butanedioate, (3a,5a)-; or

vi) piperidine, 1-phenylmethyl-3,4-di(phenylmethoxy)-2-[(phenylcarbonyloxy)-
methyl]-5-phenylcarbonyloxy, (2S,3R,4R,58S).

30 During the synthesis of the compounds of formula (I) labile functional groups in the
intermediate compounds, e.g. hydroxy, carboxy and amino groups, may be protected. A
comprehensive discussion of the ways in which various labile functional groups may be
protected and methods for cleaving the resulting protected derivatives is given in for example
Protective Groups in Organic Chemistry, T.W. Greene and P.G.M. Wuts, (Wiley-

35 Imterscience, New York, 2nd edition, 1991).

Further details for the preparation of compounds of formula (I) are found in the
examples.

The compounds of formula (I) may be prepared singly or as compound libraries
comprising at least 2, for example 5 to 500 compounds, and more preferably 10 to 100



5 Rao et al., Can. J. Chem, (1981), 59(2), 333-8; P.A Fower et al.,
Carbohydr. Res., (1993), 246, 377-81. H _ OV OMs BnO BnO " 0BnZ 8GN 2005
(1va) Comgomgnd (1Vb), wherein L is nesyl and P is benzyl, may be prepared
by reacting 10 2,3,4,6-tetra-0O benzyl-D-galactitol with nmesyl chloride in
t he presence of a base such as pyridine. H _ Ovs Ovs BnO BnO '08n OBn
(1'Vb)  And6nipewk of fAHBEIES BbRAri&GUTROHPABIAST fotaRt (DALY RerPuRd ey 80 fall within
the SCOPE. O 'n:[an)%a '1§lt Pnrd.eﬁ?i%ry Joht %m)l M iléhlérsal glcsﬁr?tﬁdsllsnlgin%%it Flirtgo er as.peCt
of the |nvenf|on_%ﬂ%re |s,pP%V| ed 4 coﬁp&hn& of . ?anu a %? ?3 as defined
above, prR}gicEgolidphesechemistyySy aroaedues kpewn fothqse pdlleddn Hig art.
| - phenyl met hyl Tigs 4¢cording te @ iirthaydspest bioks invétipl glereny proeidebx gomponmst hyl |,
(2S, 3B, 4Rit2&) complisigat Rhgd@lebielpdi@ds of formula (I) or pharmaceutically acceptable salts
1-phenyl ngthyd - 3, 4, 5-tris(acetyl oxy)-2-[(acetyl oxy)-nmethyl], (2S, 3R 4R 59);
1) piperlalhe, 1- phenyl net hyl - 3, 4- di (acet yl oxy) - 5- (phenyl net hoxy) - 2-
[ (phenyl met hox¥e-Rbargquficallyzeetive domppgnds qf jgrmyja rapélpf??émaceutwally
1- met hyl - @cebtable atethgreafxpyy Be adpivasigredrintdoovepliordt dRage] fomisgmephrrd binoxy) - met hyl ],
g-ZS1h3S1 l‘l%o?rﬁ)nlﬁng/ (21 {nﬁﬁ&f@&*rrﬁtaqp("atctri]ve iniredzient'& r\]Jvith standard l#]anlnaceutical d

-p e - -tris(phen XY) =2~ r QXY i peridine,
(25 SR s orfnfent e TR R ISR RGPS Featisy LAY TRICI JRLR
1- pheny| nSpERgpESmaY BvelshBHIe S RRHatE and fqunsessiye eedissohinedhis peredients as
met hyl ] - Sapptoprigte cathd desiredoprypardtid®, 3R, 4R, 5S). 30 During the synthesis of the
corrpoungs of f REdMird b b durthéiget: aietmﬁst»mq%hdog RIS ;sh@nﬁabﬁmcaunt ter med :j at 2
conmpounds MR XY, € X nd am.no g S, | e.pr ct.e
conprehen%?@ggng%%%gﬁé%mg?£F§%¥%§V§T?Hﬁa%?%%?@§?{%@%Mﬂg‘?o%afﬁh%%ional
gr oupl® medpdise tospthervadaBe ORI PRFRRSEEICHbyaceopBEY CHECT PREXFIBISHFt i ng pr ot ect ed
derivati ves i sThg phemacenticdrcompaitpneof thy myetibn way & fompslated fd@r gani ¢ Chemi stry,

T. W G eefinifiiehtion 6 My ¥tk Sind (Mub&Mho@Din b M8 REHEIMER oralNedpicXPirlpareniefhl €di ti on,

1991). Fur ler%rstrgleo%%él;m& gintcmginghglg%rsatlon of ‘conpounds of fornmula (1) are

found in tHe _
. Pharmaceutical formulations may be adapted for administration by any appropriate

20  route, for example by the oral (including buccal or sublingual), rectal, nasal, topical (including
buccal, sublingual or transdermal), vaginal or parenteral (includihg subcutaneous, intramuscular,
intravenous or intradermal) route. Such formulations may be prepared by any method known in
the art of pharmacy, for example by bringing into association the active ingredient with the
carrier(s) or excipient(s).

25 Pharmaceutical formulations adapted for oral administration may be presented as
discrete units such as capsules or tablets; powders or granules; solutions or suspensions in
aqueous or non-aqueous liquids; edible foams or whips; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions.

Pharmaceutical formulations adapted for transdermal administration may be presented as

30 discrete patches intended to remain in intimate contact with the epidermis of the recipient for a
prolonged period of time. For example, the active ingredient may be delivered from the patch by
iontophoresis as generally described in Pharmaceutical Research, 3(6), 318, (1986).

Pharmaceutical formulations adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, impregnated dressings,

35  sprays, aerosols or oils and may contain appropriate conventional additives such as preservatives,
solvents to assist drug penetration and emollients in ointments and creams.

For applications to the eye or other external tissues, for example the mouth and skin, the
formulations are preferably applied as a topical ointment or cream. When formulated in an
ointment, the active ingredient may be employed with either a paraffinic or a water-miscible

40  ointment base. Alternatively, the active ingredient may be formulated in a cream with an oil-in-
water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical administration to the eye include eye
drops wherein the active ingredient is dissolved or suspended in a suitable carrier, especially an
aqueous solvent.



exanpl es. The conpounds of forrmula (1) may be prepared singly or a§8§ﬂﬁ@@@nd
libraries conprising at least 2, for exanple 5 to 500 conpounds, an
preferablppog® to 100 7 2 8 JUN 2005 PO055 conpounds of fornmula (1).

Li brari es of conpounds of fornula (1) may be prepared by a conbinatori al
"split and m x' approach or by nultiple parallel synthesis using either

sol ution phagfafics@lal Brasgs £ARBA fof lopical WmPIESRH W BSmkRAMILLO t hose

skilled m@aggg %%hmaIQHBmﬁgéﬁéging to a further aspect of the invention
there is pr rded a comnmpoun | i brary conprising at |east 2 conpounds of

formula (1) or pharnmaceutically acceptable salts thereof. The

phar maceutically effective conpounds of fornula (I) and pharmaceutically
acceptabl e salts thereof, may be adm nistered in conventional dosage forns
prepared by conbining a conpound of fornmula (1) ("active ingredient”) with
standard pharmaceutical 10 carriers or diluents according to conventional
procedures well known in the art. These procedures nmay involve m xing,
granul ating and conpressing or dissolving the ingredients as appropriate to
the desired preparation. According to a further aspect the present invention
provi des pharmaceutical fornulations conprising one or nore conpounds of
formula (1), but wthout provisos a), b), d) 15 and e), together with one
or nore pharnaceutically acceptable carriers or excipients. The
pharmaceutical conpositions of the invention may be fornul ated for

adm ni stration by any route, and include those in a form adapted for oral,
topical or parenteral admnistration to mamals includi ng humans.

Phar maceutical fornul ations may be adapted for adm nistration by any
appropriate 20 route, for exanple by the oral (including buccal or
sublingual), rectal, nasal, topical (including buccal, sublingual or
transdernmal ), vagi nal or parenteral (including subcutaneous, intranuscular,
intravenous or intradermal) route. Such formul ations may be prepared by any
met hod known in the art of pharmacy, for exanple by bringing into

associ ation the active ingredient with the carrier(s) or excipient(s). 25
Phar maceutical fornul ati ons adapted for oral adm nistration may be presented
as discrete units such as capsules or tablets; powders or granul es;

sol utions or suspensions in aqueous or non-aqueous |iquids; edible foans or
whi ps; or oil-in-water liquid enulsions or water-in-oil liquid enulsions.
Phar maceuti cal fornmul ati ons adapted for transdermal adm nistration nmay be
presented as 30 discrete patches intended to remain in intinmate contact
with the epidermis of the recipient for a prolonged period of time. For
exanpl e, the active ingredient may be delivered fromthe patch by

i ont ophoresis as generally described in Pharmaceutical Research, 3(6), 318,
(1986). Pharmaceutical formul ations adapted for topical adm nistration nmay
be fornmul ated as ointnments, creans, suspensions, |otions, powders,

sol utions, pastes, gels, inpregnated dressings,



35 sprays, aerosols or oils and may contain appropriate conventio é _
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2 gﬁglul eg na@ ﬂ)rMhl@tluo%? {nﬁ}nﬂscﬂﬂc‘:{ucﬁ%ﬁﬁﬁ dagfdnneraoﬁa[ ﬁQK@arﬁfahﬂQre%ﬁrH enhé Jgglef relol)er Cor
%g f% fgon m Hu {101 lf(% exampilea} Sa Sulltagif 901‘ Brapaednmglsﬁrahon ma)iil)g(%q Cg

exanple vvat T Oh& rior enpor aneous
i njection @6111?]1&3%%‘55 and suspensi ons nay be prepared fromsterile powders,
granul es and t Bl phtrsnaceutical formulations according to the invention are preferably adapted for

oral administration.

=

The formulations may also contain compatible conventional carriers, such as cream or
30 ointment bases and ethanol or oleyl alcohol for lotions. Such carriers may be present as from
about 1% up to about 98% of the formulation. More usually they will form up to about 80%
of the formulation.
Tablets and capsules for oral administration may be in unit dose presentation form,
and may contain conventional excipients such as binding agents, for example syrup, acacia,
35  gelatin, sorbitol, tragacanth, or polyvinylpyrrolidone; fillers, for example lactose, sugar,
maize-starch, calcium phosphate, sorbitol or glycine; tabletting lubricants, for example
magnesium stearate, talc, polyethylene glycol or silica; disintegrants, for example potato
starch; or acceptable wetting agents such as sodium lauryl sulphate. The tablets may be
coated according to methods well known in normal pharmaceutical practice. Oral liquid
40  preparations may be in the form of, for example, aqueous or oily suspensions, solutions,
emulsions, syrups or elixirs, or may be presented as a dry product for reconstitution with
water or other suitable vehicle before use. Such liquid preparations may contain conventional
additives, such as suspending agents, for example sorbitol, methyl cellulose, glucose syrup,
gelatin, hydroxyethyl cellulose, carboxymethyl cellulose, aluminium stearate gel or
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It should be understood that in addition to the ingredients particularly
menti oned above, the fornulations may al so include other agents 78 JUN 2005
conventi opg@ssi n the art having regard to the type 25 of fornulation in
guestion, for exanple those suitable for oral adm nistration may include
flavouring agents. The phar rraceuti cal formul ations according to the

i nventi o, 1;10 erBl'Ee% girb?e%t}é %CQIES fof )éi ?quglfﬂinsgérﬁiah%nog Qaqe oP ! mul at' ons |

may al so contain co

) rriers
oi nt ment 45345 JonAgreR Sh"§ ‘6 es B’Y B m%{?‘@&ﬂ@le il ‘lrﬁf‘?rﬂﬁ%a “’Sﬁfi?f? g} rier s rray
be pr esentstegsuéh asrplycatingupropdengzlicol. el alogud;pieseivativea fonexamplo methibr e

usual |y td&gyopw p- hydfr@d'yﬂéﬂiﬂat& 6r salaudcid3 %, 1f(dfes1ITeHIQoﬁ%ﬂbﬂaﬁﬂi\@)ﬁrmg-r@b| ets and
capsulees {5l %m@dm nistration nay be in unit dose presentation form and
may contaln co ntional excipients such as binding agents, for exanple
syrup, acaci a, UPBB gAYl ﬁontegF%rv‘flaronaltsr@gatoah‘ea%es B8 PEIRAERATBYEE ol i done;
fillers, glmefléfxarrpl e |l actose, sugar, mmize-starch, cal cium phosphate,
sorbitol or gl 562 pitentera Pdakgiibtiafion, fufring @bdage foi@s a@pwﬁmle@ummne&l um st ear at e,

talc, poly ﬁ?@é{ddea%g%yﬁ%hﬂ’é édtér'bg‘?rg p%re%eﬁ“’ﬁ%rc%gﬁ;ﬁund] 9{? yqiﬁé%t potato

starch as so pehate. The

t abl et% ICf?eanB eelaeéeﬂawarl cff“hge YigenutRsBYrd ondistolver diibe vehidier e
phar rraceutrﬁmhg prldions the corapaand Fanchgidibsel edpn eptar Bx ingeesiomangd f)leerrstrerlhdaé form of,
for exarrpéeeore ANMe aliSa Qlitable Ml SUSIPBAS bN@aling0l Ut i ons,  enul sions, syrups or

elixirs, or Stage[?%‘ﬁ? ryg%q% s%%h g adl&%/al %L:I?E d)frgszejrvat? a'illﬁ E)?f?fel%lnég%élw th water

or ot her sur tab(il contain
convent i offabe ‘éﬁ?&l‘ieflrnr/‘é‘g vehigle:pT %"s“ 88 r§ §§§ﬁl‘[ng081tfq5\rcaré§%ﬁ?}|e@a%e@r bi t ol ,

met hylS cefilling mgethe ghlumd the veyar igmovedjaidat Vagpunhy tieodey Gtopkilizedglovdérasiben
car boxy medehi¢dl inGRd Vil 208 n a@brﬂﬁdn@in? Wab bOAdi & lﬁyeétloarma%@e Zuppliddy 2005 POOS5
hydr Oge”aﬁe&%s&ﬂ{e tt’rleellqi‘i]i'%rt;n°rlc>r B Sp kP ﬁsﬁ&{l foRs mreggeéa HPJuﬁstAq‘?ﬁr dJ hf @ik N, sorbitan

nonool eat non- queous ve edj bl e
oils), fo%an@%&ﬁbqrexcgph%ﬁ cfiompogd| 1§ suspenged in t@w&ﬁ¢§§n5@qa§eerqlwlssﬂr%y| ene
gl ycol , omdstenlitatigh camnotl be aprogpéished by {iltior. drheermppind cambesydrilisagirbypr opy |

p- hyotmxy&@aile@cbeth@reneemu Kefct€ bdpenaing in thé sE@S ivelgele. SavivgRéduanad 1 avouring

or 5 col %h‘a&%t%%@hﬁ% eg;%HHE%% ufid ih c‘é'lnhésn?%% %cﬁlta%)&yﬁ) 'dﬁf}%h é&%‘?pos' tory

bases or era mni stration,
fluid unr%‘ e gIeReyRd-f or s are prepared utilizing the conpound and a sterile
vehi cl e, wat erTlgsomgosinant gy echtaifl fremdofp buweightcdprperathl ynigono h0-60fe by 10 vehi cl e
and concewtigit! 6fQRe dé&@Imateidd), defering ¥R iheThisRANG 8emMlsuelichsol ved in the vehicle.
In prgparing Sﬂlaﬁﬁ @ﬁaﬁli&?:.u&ﬁfﬁl?@%e gr%&ngﬁ mqlnﬁ%S{ ,‘[ijns d}ﬁth for injection
and frilter ster] oul e and
sealing. K ELBRRRLOf agflyg pReEcd i dese b larrafégrarré‘e eéammir ©rvative
and buf f etd, matably édrmgto 60emg. pecfatibtdys HIimedd 3¢0mgt and mpestireferebly 3o9metoHabrog t he
st abi | i t ydepbh#ehgGRamReShdifidbelng freddd, fhe BRIV Adrifiktratibh afd thé adagwdight andt he vial and
the water 4 &XBY & fAd&H. M%Héﬁﬂnltﬁgﬁggfoﬁndléif%ﬂ%é iB&LRINRE R ahify dollER
30  sub-dose, as herein above recited, or an appropriate fraction thereof, of an active ingredient.
It will be recognized by one of skill in the art that the optimal quantity and spacing of
individual dosages of a formula (I) compound will be determined by the nature and extent of
the condition being treated, the form, route and site of administration, and the particular
mammal being treated, and that such optimums can be determined by conventional
35  techniques. It will also be appreciated by one of skill in the art that the optimal course of
treatment, i.e., the number of doses of the formula (I) compound given per day for a defined
number of days, can be ascertained by those skilled in the art using conventional course of
treatment determination tests.
No toxicological effects are indicated when a compound of formula (I) or a
40  pharmaceutically acceptable derivative thereof is administered in the above-mentioned dosage
range. '
The compounds of the present invention are useful in that they are capable of inhibiting
glucosylceramide synthase. Thus, the compounds of the invention can be used in the treatment
of various glycolipid storage diseases such as Gaucher’s disease, Sandhoff’s disease, Tay-Sachs
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sealed in the vial and an acconpanying vial of water for injection may be
supplied to reconstitute the liquid prior to use. Parenteral suspensions are
prepared pgosgubstantially the sanme nmanner except that the conmpound? 8<s/UN 2005
suspended in the vehicle instead of being dissolved and sterilization
cannot be acconplished by filtration. The conmpound can be sterilised by 20

exposure &1&a§t ﬁd‘ﬂﬁ?ﬁas@&'}ﬁ? g&%fl&fd%S@ e, Qﬁ%’itﬁ)ﬁ doﬂlp&nl@s ssurcﬁﬁs' tiu?aly@xﬂh ﬁh@
Advant ageousl|

oosr oGl v PR p i TR iR o DRSS Mt Bk,
conposi t | Gtrgsenmycopeltedhpridopes YBS &I Tite MFRHIB IR ¥l endMPS Yibm 10- 60% by
wei ght,  ofnudolipideststtypedV nad @hiasdosiddgpendi ng on the nmethod of adm nistration.

25 Ph%f nmaceut i g@lc P&dﬁHé éfttﬁeqy%emergi%n Pafn%s%'% ﬁéid it abtmed PSR ardcOk 1B
er.m.ned arm active in Such a

cont ai ni n i ent r dose.

ani t may AR %E?ﬁ?ﬁwﬁfyné%?ama%no 1ish S R s, B aRBEERE. o of or abl y
50ng to 30garprngnakadeaogsrcabmp anl HulBgrg resistanBRngTs i egerli ng on the condition
bei ng treat ed, Thdwempauitcofatic pedent invertioa tinaisoda dsetl rethag@menedfgiztasand

condi ti Onca‘aﬁedtb??nf&%ds%f‘gamsrﬁ’sr \‘73&8{ Js@@'ell%ﬂff&ce%@éé}%d a5 Y PMbrR Edr B $nfkjBust hose

cont %a dai | %/ P‘ﬁ’ ({b t?:t herei n above recited, or an
apprgi)c{‘| BT P PTPAHS Ry F e 1] C%‘i’ﬁs%{g{r’i’% ingredient. It will be recognized
by one of skilThq cemperadsofitherpresent fryentiop eanradsio be u@ﬁm tbgltr%ﬁnpns%k:sm@g of

i ndi vi duatausbd da ftiads ofgahiemstiot whi¢H the syarpssisrdlusbdylcetamiddad repematorby t he
nature ang, %ﬁ&;ﬁgsocéaé such Randi ﬂl@!%&ﬂcqnngaﬂrggoéoe&@h&%mme form route and site

of admnlstrat h gfeh I cu rmg) g tﬂtreate dadthat such
opti mums can b ecfé’fn@?‘}?fiﬁ d%ﬂr/eS%WEWtopfiﬂ‘aﬂso B URCE FhAF GRrERent QLASGRSE IR 51 so be
appr etd at whiclhereessine glycodiRid|synthepis pgsars suah ag b mott liyeited g, ﬁthﬁPSC@mﬁ@lyexsuc

t r eat ment kidteyiseast il diubedeaenabliypetasgy. of the fornula (1) conpound given per
day for a defi *i‘ﬁ‘e%om‘ﬂb{ma%f o prél@x%%veﬁ‘tf?aﬂ cQﬁals%%@%eh% {RE e dtent HARGroRA! | ! ed in

the art u conyent,l on erm natlion tests.

toxi col ogEatere Pl AMPGer Shas A BiRaR: AL EMSBU GBS R or & 40
phar maceubPdrkiasony digeasept abl e derivative thereof is administered in the
above2grent i oneThetoaponds sfalegeesent e ipipalildde afedtinthe péaRB@NLS ieerdt | On are

useful in; lpfg\gucﬂgges}gmglrcgrdqﬁmglemgﬂel nhl b| ting dl ucosyl ceram de synt hase.
Thus, the corrp use n the trgtg ment

of
various gl ycol ?‘;ﬁ cdmg’f"ﬂ’bdégﬁheoﬁr?gﬁé@ nt§°ﬂ8ﬂ‘ aisé’b@éfif’ H’éﬁhegeaé‘f’?‘é Slt¥andhof f s
di sease, Tay- SHcidditionpl aspergsherpfog. thejesegDiBvendpnmaydes: Fabry di sease, GM
gangl i osi dpm sse@f £contpouraicd ifdrinala (T) b Mithon geovBocd) tas, dshh mhivita@wfcan find use in
the tgeat pg lggrarﬁlgglg)ng]hsgns in which glycolipid accunul ation occurs such as

N| emann- P ar.i doses S 1718, MPS
and Nvé%@ "feﬁaﬁ%%crUS%Pﬁfg@r% PR ORE e AR abin foamutelionta  ompounds

of t he prBsdgamentorthe resemengef aglyselinidsteragedlisesset Beamples of ghegelipid ptorgthcers i n

whi ch gl ydisdabepiviticlsaan béresited inchida b limlieihto:aSalhaidivedse randhsffs dieasepbl ast oma,

mal i gnant Tamcmgggse E$ 1se§s@€1r@19ﬁlr§d giRsand mul ti-drug resistant cancers
in gepera

o e e U e e e A R e,
gl ycol i p| thedicaneaiciopthe reptrnest offNiemanpfhickidispass types A and C.
(iv) the use of a compound of formula (I) but without provisos a) to e), in the manufacture of a
medicament for the treatment of mucopolysaccharidosis type I, mucopolysaccharidosis type IIID,
mucopolysaccharidosis type IIIA, mucopolysaccharidosis type VI or mucopolysaccharidosis type
35 VIL
(v) the use of a compound of formula (I) but without provisos a) to e), in the manufacture of a
medicament for the treatment of a-mannosidosis or mucolipidosis type IV.
(vi) the use of a compound of formula (I) but without provisos a) to ), in the manufacture of a
medicament for the treatment of cancers in which glycolipid synthesis is abnormal, including but
40  not limited to neuronal cancer including neuroblastoma, brain cancer, renal adenocarcinoma,
malignant melanoma, multiple myeloma and multi-drug resistant cancers.
(vii) the use of a compound of formula (I) but without provisos a) to €), in the manufacture of a
medicament for use in the treatment of Alzheimer’s disease, epilepsy or stroke.
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10 organi smor toxin produced by the infectious organism The conpounds of
the present invention can also be used in the treatnment of disease ZQQUNQ@%
by i nfectpgoss organi sns for which the synthesis of glucosylceranmde is an

essential or inportant process such as the pathogenic fungus cryptococcus
neof ormans. The conpounds of the present invention can also be used in the

treat ment g mdi lus%ec@& @odlﬂbundlgf f&ﬂiu?am)%ﬁ%ﬁr%ht\{)?ovﬁbé’ﬁ% &) P SheSLAGRSf PCCUr' s such
as but not i at her osc| cystic kidney disease and

:
di abetic Irneérllcgfne?ﬁorus?mtheﬁigamf?{Ofﬁ Emson Sdlpsea " the present invention can also
be used i@ {heaise ?fét&Cﬁ@H‘?un pf fﬁ@éﬂl%ﬁ%‘“ Wﬂli'%‘bﬁ’r@l\é?% 2) tg g 1 A MANUFAGBITGRE 2 s di sease
and epi l elpexgrqamamdnuhematxmtoﬁj;gxydnmmtl ve di sease such as Parkinsons' disease
20 The comp@b s Qéoﬂﬂa@ncme&ﬁmta a 9&%&5&@@@& A9, 1991el1'1‘§1ﬂﬁlfaétﬁ}e bhe treatment
of neurong S Qr. s conmpounds of

Ly su i
t he pr esen d1came}1t"f I'llSC 1n?he tre?trneﬁ g%mease ?used%hrgect%PUSé?%%rtganésfms C\)%légll ty In
addi t i ona‘l'“hé"s%é“é’llglds ?W{Eersé‘l’f@ﬁe@f callngs peeaigErier tharrgaismdtel perdepingzoduged) t he use
of a conplguhdorgdishor mul a (1) but w thout provisos a) to e), as an inhibitor

gf 25 ﬂ' HQ%MJs&&fa%Bﬁlﬁcﬁm@MﬂBﬂﬂﬁﬂD Hut whohtﬁo#s%eam e)amqm%ﬁgtu%foffaor ][rul a ﬁ, 1)
ut Ot Othg a'fn%ﬁ/tlfgrqg? m)the dreatp)eht of Q1se SE caused By ]é)g tllr% 8r§ar8§,ms \glg?ﬁ'latgent or the

treat ment Ofage drsease. fd storage
di sease wipibesi ﬁ“ﬁ@ﬂ?ﬁ"rﬁﬁ*@‘éﬂ ap psenaleor inppprtany peocess such Pﬁ‘?‘l‘é‘a Wed @aucher

di sease, Banthyes isodhitseathdyfectibasyof Baphthoginis dages cripadabgcushesfoaamsor GM 1

gangl i osi @tﬁﬁth@use%pa &drﬂpbﬂndt&f'ﬁm‘rlﬁﬁ (I?But@vnﬁ&ﬁrﬂl‘%‘e'@& a?fo &) Gh mélnﬁm(ﬁc)turpl‘:ﬁa wi t hout
provi sos ag fure o) t.r eat nent of

Ni ermann- Pmcci(caalent fOr dsd 1tntthe%reat£1erlljt oR G ase(s sya?tﬁd vrvnEh abnor]gm{;gl%cofr;%d LP'n§u=,s1§ formul a
(1) b wineludng b%P%\hrrgiagtogylyq‘e.‘/ét@ydnev His¢die dﬁhf‘rﬁlﬁf%ltlupfétf%hy and nedi canent for

t he tr eat atemdésclefosisucopol ysacchari dosi s type L nucopol ysacchari dosis type
111D, we(ﬁgqiem@@fca%ﬁapaﬁ@lfmwmﬁ thﬂout%ﬁ%BQi)Y&@Cﬁm?thﬂﬂﬁcﬁlré Re VI or
mucopol ysr?lccﬁca%enpf%§ {he tr%éflggnt of ; cc}ﬂd{tltoH gregtabtlclfy 2 gdrmmstfatmn % gar}lghomdef ormula (1)

but vvlthof; nent for the
t r eat ment SUsk aSa mﬂh%%lPﬂ%ﬁéalﬁﬂleSrﬁﬂé'éﬂh cprtREs greﬁaﬁ@sw dlee\?fe) stke2@se of a

conpdifthd spfinaf cndrinjuief.l ) but wi t hout provisos a) to e), in the manufacture of
a nedi camthefu&roftab&nﬁdhﬁ&&ﬂ“f&ﬂmaqb HRARRISrévsoits B, Bl ivCRAdupk@resf At hesis i's
abnor mal , {rleci’]gamegtfnge\%ysgbrlpl reQdenR% lnfl@n‘%gﬁjna ﬁfept%'” onal cancer including

neur obl as rcl noma, malignant nel anona,

mul tiple fhyEhowss okhepmpgundiof Bqﬂaljla (o Byt HithpHt P@aﬁ@e@? )1y fhe)mﬂflvféctwg &faf a
conpound wtdifamen fbethd treptnient of\eb¢siip gte. Prapwppstits sepprasante) , i n t he manuf acture of
a Wegbca(ﬁﬁﬂhnfeﬂlbdfb‘iﬁleltreatﬁl&ﬁofi W‘gﬂktoﬁée&@@émau&em&%&& epi | epsy or

stroke. §%n%§ ﬁlyc!hlse%gaﬁ SP Ql%%?see(sg bt ltg%@llbls?c%m wl@ch%?ﬁﬁ%‘é@t‘ﬂe Q%p (l.;fo rmula (1)

but w t hou rovi nment for use
in the tr%délflﬁ‘é‘Fn‘?ngd‘PaPﬁé‘F‘P&aﬂé%‘f‘Et%ﬂ poupp & comporyd eifermyledD SRt WikheuigeRSnd of

formula (d)tobut w thout provisos a) to e), in the nanufacture of a
(xvii) a method for the treatment of Niemann-Pick disease types A and C, which comprises the

30  step of administering to a patient an effective amount of a compound of formula (I) but without
provisos a) to e).
(xviii) a method for the treatment of mucopolysaccharidosis type I, mucopolysaccharidosis
type IIID, mucopolysaccharidosis type IIIA, mucopolysaccharidosis type VI or
mucopolysaccharidosis type VII which comprises the step of administering to a patiént an

35  effective amount of a compound of formula (I) but without provisos a) to e).
(xvix) a method for the treatment of a-mannosidosis or mucolipidosis type IV which
comprises the step of administering to a patient an effective amount of a compound of formula (I)
but without provisos a) to e).
(xx) a method for the treatment of cancers in which glycolipid synthesis is abnormal, including

40  but not limited to neuronal cancer including neuroblastoma, brain cancer, renal
adenocarcinoma, malignant melanoma, multiple myeloma and multi-drug resistant cancers
which comprises the step of administering to a patient an effective amount of a compound of
formula (I) but without provisos a) to e).
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nmedi cament in the treatment of spinal injury. 5 (x) the use of a conpound of
formula (1) but wthout provisos a) to e), in the manufacture of a

medi canent for use in the treatment of disease caused by infectious 78 JUN 2005
m cr oor gaP0GEss which utilize glycolipids on the surface of cells as
receptors for the organismitself or toxins produced by the organism (xi)
the use of a conpound of formula (1) but without provisos a) to e), in the
manuf act ugei) 8edod bPtheeeitaareniiziedherdsiBedse epilePsyt or edke®michebmplissese caused

by infect ét%Hﬁ a&lﬁﬂ@t@fuﬁg{fﬁ ?Qfent\’gﬂ'eﬁgktltlbﬁnouﬁy&ra Q&ﬁf)o%n&%f BEAIMLCEiRM de 1s an

essenti al I npor { ocess such as but not limted to pathol ogies
associ at eff R P }ectl ons of the pathogenic fungus cryptococcus neof or mans.
(xii) the(xﬁls)@ Imhoéf@mmmm@ﬂmmmrsahsmsy vihigh cagnprisesithe fierefi sos a) to e), in
t he manuf ﬁﬁﬁnlﬂﬁt&m@fto Hpatiti ai effarvetanfoniit ofl s eompouitd farmeRtNBMtwitbutgieteses

associ at e th abnormal gl ycolipid synt hesi s 15 including but not limted

to polycy ease, di abet.ic re e y and

at her o3¢l @%ﬁ@? ey s S eGoly ‘%{“’E&?If YEPTBT A SE § 19 PG Er08 PRout

provi sos Ppdfient@n effeCtlYerﬂmOhlé ofrmprripQund of éormfila 1) byrendihew provisof Hito ©he treat ment  of
a condi ti GRivh & Bthadice teYrehth@ntoud disedsS Eauskl b fedfioR ngarb@binaisdhichstica as GM

gangl 1(95' 4 cohﬁé?érﬁh@s%rfﬁ’cfeo HGR &Eﬁg{&s' iodis &gﬁlsﬁﬁ{s&@rﬁ ?sspfrgduls,%%z%z stroke and

20 spi nal uries. (Xxiv use. o rTFo%P 1) but

wi t hout pPrEdiTLYhig copprises the;stg %W&&WBC C‘i‘?@d‘f‘}?b\%’% for

rever si bl sompevdef famgula (Drbyt evitheutiprolvisos® tredi | e. (xv) the use of a conpound of
formla ({xkviRuhetdvddfbr@he repiir@it oF @Seady calid 8Y infdcfiods B afBNY forwhidh @e Of a

medi cament [%19%5 SRl ERLARD agfessgﬁgﬁara porfn s s&pggam%edaﬁtewpr essant. 25

(xvi) I sease e.g.

Gauch spaa*r qgies éSSOC‘%“éEﬁ’ﬂPi‘d‘FIIFC"é’%‘? Qe 781b0ep nsﬁ%:%@t%og% Beoigspangsyyghich
gangl i osi capirises thetstep f aﬂumpmrse@amersmﬁf@ﬁve agpmitiof 8 tamponyd efdoranujpddi ent  an
effect|veb@rmum£ ©lis@ ag@gpound of fornula (1) but without provisos a) to

©): XV Dot TEEBFFo! B odfifrt PEALIEN: L AR Bl gcglé,%fgﬁ(ﬁesg ypes A and C,

m n| sterj N effective
anount of gl B%b‘ﬁﬂ?f i th'iod’PB‘ﬁYS&C ‘}eylﬁitff‘as%d{ag%lﬁtrena ?/‘?rgl&‘yaﬁ to e). (xviii)
a netdd #therosclersis,vduthreemprisos thnﬁqofpf@ﬂlylmmh@uo|ad>etsansarteﬁgelvle amount of a
nmucopol ysadifidoaid desinsla (1) pievithbit ProvitbcHpod)ysacchari dosi s type |11A,
mucopol ys@&%@%&%ﬁ'f tflé’tpe%m\(ém 8fa clo'iﬁBfo?éaYa%% g/*?ﬁ‘ef Adﬂﬂ%%&uﬁ! %V' | whi ch

corrpnsesth adm ni sterin an I ve anount of a
conmpound éﬁng}“?ﬂq’?ﬁ}“ﬁ‘ a(SIC)Mbgftngst‘{"lo‘ﬁlg H\PP 6 eét)ep f’foadE‘)m“(WF% Pale{@R hod f or

t he tr eat nifstiveginoantphneryspodesisif $ormwla il bufl vithpwl psivisos a) pee)l Exavhplesof sedinpr i ses
the st®p edndadnd 42 PArRinkdAG diseass, ddkd Madlspiail celdfigatidsve amount of a conpound of

formla ( g)%(vmp%etw@fﬂé&erﬁglg}éhée?ﬁ% Q%{Leafe%a%al {n lle QVhF@tcgﬁgT%gﬁle Et&? A{f)r eat ment

of cancer SislS a or ma but not
linmited t&HEYEEHHEP Saedaﬁa@swamﬁe Wffﬁ@va@a%bfr A<SPERnd g tormulg dH renal
adenocar cwithevaproviedsiagiegit - nel anoma, multiple nyel ona and nulti - dr ug

resi stant &ade fetod Rihe efQEm 6f SBSty! WRcIBdoRPrik 1R W1 bf Mhfiddihgk®a @ patient an
ef f ecéb Ve L ARUR L erQhivePanfRHR? Y 08 Rund ST bl wiltidhe ¥ 5BRs aﬂfo%)” S0s a) to
The invention also provides for the use of a compound of formula (I) but without
provisos a) to e) for the treatment of the above mentioned diseases and conditions.
Figure 1: shows representative pathways for the metabolism of glycolipids in
mammalian cells. The reaction catalyzed by glucosylceramide synthase, the assembly of
35  uridine diphosphate-glucose and ceramide into glucosylceramide, is shown. Enzyme
pathways resulting in the human glycolipid storage diseases, as well as the glucosylceramide
synthase reaction inhibited by N-butyldeoxynojirimycin (NB-DNJ) are also represented.
Abbreviations: UDP-Glc, uridine diphosphoglucose; Cer, ceramide; Sial, sialic acid; Gal,
galactose; GalNAc, N-acetylgalactosamine; Glc, glucose; and
40 Figure 2: shows (a) a thin layer chromatography (TLC) chromatogram of the non-
polar lipid fraction extracted from MCF-7 breast carcinoma cells treated for 7 days with
50uM example 2 compound (1), MCF-7 breast carcinoma cells (2) and (3) represent a
glucosylceramide standard; and (b) represents a measure of the glucosylceramide band
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13 2 a M 2005 PO055 (xxi) a nethod for the treatnment of Al zheinmer's
di sease, epilepsy or stroke which conprises the step of adm nisteri rEgJIh\PZ(JﬁS
pati ent apomfsf ecti ve anount of a conpound of forrmula (1) but Without2
provisos a) to e). (xxii) a nethod for the treatnent of Parkinson' s disease,
whi ch conprises the step of 5 admnistering to a patient an effective anount

of a co o o it : oohe Sy a
et hod ?E@*é?ﬁtgq{ rnmé FHERhOlnhtoBMin MafiRQY badREBWIEPEh (15 1ephed rﬁi)lﬁg)@gf[ﬂeelpj 2)f

eat nent of nal 1 njury which conprises 't
adni ni st efTRG" déreéte.aﬁﬁ?ﬁtk’e.ﬂ‘[d (gﬁh"e‘f’?“@&tf‘#f/’é"%ghount of a conpound of formula (1)
but wit hout prolpullisatiops.tigslusding, bytppslimitgd te Piferls fnskpatehbapphestiprresited f thigi sease
caused byspedifiefibn,@teshersiCino@parand Byfednce s ifiddch inddviduhDpuliyatioh wpdeds on t he
surface of .G . i j i uced by
he o ol e o B R bt B A
effectiveogﬁ'nunt of a conpound of forrmula (1) but wi thout provisos a) to
e). (xxv) a methodventen villmoprhsaleserbad byfrefgienesds thedallpyang Wﬂi)ﬁ!ﬁ which aigs
or gani sismérely ildstratdvetah@are ayitb besdnsinefl agh liginsioh @ thaRtape of Sie prRsedsHedHibal or
i mportant process such as but not limted to 15 pathol ogi es associ ated with

infectjong of the p enj ¢ fyngus cryptococcus neof ich conprises
t he s{dep Eﬁ‘a“ﬁﬂﬁini si@?&ﬂbﬂrldé“eé" aﬂpwﬁgﬂ’yz‘f?’@&efv ’a(%gﬁ’?&o%g?a conpound of
formula () b4kt Teai®-henolilSoli-Qrmesyd-Deplucifolxvi ) a net hod for the
treatment of di seases associated with abnormal glycolipid synthesis
including but not limted to pol stic kidney di sease, diabetic renal
hypertrophy and 20 at her oscl Q‘ﬁ%%Mgh conprises the step of

adm ni stering to a patient anseffg¢tive anount of a conpound of formula (I)
but w thout provisos a) to e). (xxvii) a nmethod for the treatnent of a
condition treatable by the adm nistration of a ganglioside such as GM
gangl 1%osi Yé.4.6vkeire 10 -bamaprD-glusital ki g wegpdissblvedimipyiidine (20A gnlt andadgedtovant  an
ef f ecti ves@mpubh s6lfitich FHMEPAUNGri@f (15 ail)Th bridie) (1001n])t b4T0 Uthe Ple@\sbsfisén @) L0 €).

Exanpl es f ; gdicd 49@0I @t?ﬂ%@ﬁgg@lﬁ gl}l? ?L&'aﬂaifk%l S%O\gécﬁcg)g'ﬁ)?eﬁioﬁgf ke and spinal

cord injurles. ﬁxvn_ . rgvers g ren 9 n% e mamal

i nfertil ef®agkonc hhcigagion awdure y@s Bartiongd betiyeam effyd pestateApd vetegised Tl e mammal  an

ef f ect i veorgemiufiactiohs were waghodi with & hydrophlbric 4cid) thénmaturaigd dgoeus peddvi sos a) to

e% : <(:| o4 xbicabc_smtehemtimﬂri&dmags(nmﬂmeﬁceﬂtfratah_eaiy&u'ow/wahgeh)fﬂcmmii WRS Ej hef step

of admi ni e anmount of a conpound o
?{e@%@t@@ wﬁtﬁ hogllljetng’ tQ%JD&Ed &RLa PR tgf{ Jetﬁg&{ég}é .'

formula ( W e provisos a The invention al so provides
for the use of a conpound of formula (1) but w thout provisos a) to e) for
t he treathent Bipetitimeabpropylrbhbitus(plenylmethoxys2dphendmaéthoxyimethylhi gure 1:
shows repsaRURES)Ve pat hways for the netabolismof glycolipids in

marmﬁ%g( an cells. The reaction catalyzed by gl ucosyl ceram de synthase, the
asse y of 35 uridine di phosphat exgl se and ceram de into

gl ucosyl ceram de, is shown. B“Engz pat hways resulting in the human

gl ycol i pid storage di seases, as | as the glucosyl ceram de synthase

reaction inhibited by N butyl de_ox;?er?oj irimcin gNB— DNJ) are al so represented.
Crude 2,3,4,6-tetra-O-benzyl-1,5-di-O-mesyl-D-glucitol (98

mg) was dissolved in n-
propylamine (10ml) and stirred at 55°C for 4 days. TLC analysis indicated the reaction had
gone to completion. The reaction mixture was concentrated and the resultant crude oil was

30  purified by flash chromatography (gradient elution of 0 — 16% ethyl acetate/petroleum ether)
to give piperidine, 1-propyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl],
(28,3R,4R,5S) (610mg, 73%). 'H NMR (CDCl): § 0.9(3H, t), 1.4(2H, m), 2.45(2H, m),
2.6(1H, m), 2.8(1H, dd, J = 5, 11 Hz), 3.3(1H, m), 3.5(2H, m), 3.6(2H, m), 3.7(1H, dd), 4.4-
4.8(8H, m, OCH,Ph), 7.2- 7.4(20H, m, ArH).

35
c) 3,4,5-Piperidinetriol, 1-propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)

N
HO \/\

HO HO
OH
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Abbrevi ations: UDP-d c, uridine di phosphoglucose; Cer, ceramde; Sial,
sialic acid; Gal, galactose;, GalNAc, N-acetyl gal actosanmine; Qc, gl
and 40 Fipggdgy 2: shows (a) a thin |ayer chromatography (TLC) chromat ogram of
the non- polar lipid fraction extracted from MCF-7 breast carcinonma cells
treated for 7 days with 50M exanple 2 conpound (1), MCF-7 breast carci nona

o measur & Bl g BHCERT ﬂem@"&&?’%bi@'h%%ﬁ%h%ﬁﬂ%kﬁéa%?ﬂ bnstty from
the TLC crOmRrHsFissalyedimMe andyred Avpigtt nder p hyds Bgeéggmwlﬁ@e exanpl e 2
conmpound integiredneafrBi@. @ﬁ@lmg)Z)TLmedlemdr@mp@dommher whetiodl Theyeggitipeat i ons,

i ncl udi Ngmixaié wadfiltekddthiofth delte (RALRAL LY aaféihRal/ Rittr WRR) aneﬂtelfnme cited in

this each
i ndi vi dua‘?dnt%?r?%h Oﬁ?e sahulo r%Sgdﬂgtﬁggg?l c%ﬁ?ﬁ] an%ﬁ Sfogﬁﬁlog&ﬁ Pt%%igndl cated to be
i ncor por a %‘Me"b@mﬁ“ezp FeéH’dBatH%drt&eﬁprﬁ”ats Bygroclloggpgcid f%‘hetr?fm WHe invention
wi | | now Washelbwith whterhnd yhen efugd evihe Itu@tutehré lfofonownwepuexempliswatehi ch are

n}%‘rtelhy i | Plaghot ﬁrﬁdt%ﬁs f&gc&i&@?g@%c; glvém SPsetitiedoRs-propyl-2i t ati on of the scope
0 e pr ?grg ?)n (§§9R4R &EE % asa olid.

3,4, 5- P 1 LY DR B o

34 S Ly T el L T L 8T, a1 o o

BnO0 15 2, 33@H6b),T43(HH.@)b26@E dCDJgISUNHzaB"((ﬂHg)l) was di ssolved in pyridine
(200 n) and added over 30 min to a solution of nmesyl chloride (15 n) in

pyri dine Eﬁan?]?lmz) a 4991‘)611:{}1?116?1‘1?1 13845 O(ﬂ‘{)xyme?hﬁ)t O(%g gR%i(aS%? overni ght,

after whic ion. The
reaction ®ixt uP’é’eMe’daP"c Vltq"bﬁé"ds phanyloest ‘é‘tyh%[(l’éé‘&tl‘aﬁ@o’ébﬁd“mlbr/ ice. The

or ganit f QaR,4ARSS)wer e washed with 5% hydrochl oric acid then saturated
aqueous sodi um 20 bi carbonate solution, dried (Na2SO4) and concentrated to a

yel | ow/ orange oil. The oil ) a r dwith toluene and used directly in
t he next stage. b) Piperidi ngo
1-propyl -3, 4,5-tris(phenyl met hoxy¥2 2-[ ( phenyl - met hoxy) net hyl | ,

(2S, 3R 4R 5S) 25 BnO BnO Bn0 OBR°Crude
2,3,4,6-tetra-0O benzyl -1,5-di -O nesyl-D-glucitol (988ng) was dissolved in n-
propyl am @mdé 2Rl o-eand-tehiyi Seili-at-mbGDEgucih] (aymple ThC3@) alay Siklve@th cat ed t he

reacta@n H%ﬁ'tirlaﬁﬁ’& zé(ﬁnlﬁ hﬁ%& RB80°CTHBL4 EFRCTLO AN i iHdiBa e LR ALS at €d and

the resultant cru FT\
gone to completion

he reactlon mixture was concentrated and the resultant crude oil was
purified by flash chromatography (gradient elution of 0 — 16% ethyl acetate/petroleum ether)
to give piperidine, 1-butyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl],
(2S,3R,4R,5S) (23g, 90%). "HNMR (CDCl,): § 0.9(3H, t), 1.2(2H, m), 1.4(2H, m), 2.5(2H,

25 m), 2.7(1H, m), 2.9(1H, dd, J = 6, 12 Hz), 3.4(1H, m), 3.5(1H, AB quartet J = 10 Hz),
3.55(1H, m), 3.65(1H, m), 3.7(1H, dd, J = 2, 13 Hz), 3.8(1H, dd, J = 6, 10 Hz), 4.4- 4.9(8H,
m, OCH,Ph), 7.2- 7.4(20H, m, ArH).

b) 3,4,5-Piperidinetriol, 1-butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
30
HO N
HO HO
OH

Piperidine, 1-butyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl], (2S,3R,4R,5S)
(15g) was dissolved in MeOH (300ml) and stirred overnight under a hydrogen atmosphere in
the presence of PdCl, (5g). TLC indicated completion of the reaction. The reaction mixture

35  was filtered through celite (followed by a methanol/water wash) and the filtrate concentrated
to ca. 50ml. The solution was slowly loaded onto 70g of Dowex 50X12-200 resin that had
been pre-washed with hydrochloric acid. The resin was washed with water and then eluted
with a mixture of 1:7 conc. aqueous ammonia:water. Product fractions were concentrated to
give 3,4,5-piperidinetriol, 1-butyl-2-(thydroxymethyl)-, (25,3R,4R,5S) (4.8g, 85%) as a

40  colourless oil. "H NMR (D,0): § 0.90(3H, t), 1.31(2H, m), 1.49(2H, m), 2.53(1H, dd),
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30 purified by flash chromat ography (gradient elution of 0 - 16% et hyl
acetate/petroleumether) to give piperidine,

1- propyl -ods5-tri s(phenyl rret hoxy) - 2- [ ( phenyl net hoxy) - net hyl ], 28 JUN 2005
(2S, 3R, 4R, 5S) (610nmg, 73% . 'H NWR (CDClB) S 0.9(3H, t), 1. 4(2H n,
2.45(2H, m, 2.6(1H, ), 2.8(1H dd, J =5, 11 Hz), 3.3(1H m, 3.5(2H m,

3002, e Bhdth i oo As7AB68 1 cﬁggfdg%%ﬁggquﬂdfd? i 55 Ho

3 8, 3R L RS L P oPY] ni (

1-propyl -3, 4,5-tris(phenyl net hoxy) - 2- [ (phenyl met hoxy) -nmethyl ], (2S, 3R 4R, 55)
(610ny) \/msmibleﬂisol \BgL5- PipefiBiinkiriol,drpentyd2dhgdroxymdhyl SREBBRR 3N der a hydrogen
at mospgher,g PiperfiR F?@ﬁl?l% 85. tPE{ﬁx@nyﬁxﬁQﬁ&S/% -2- [@h&&lﬂﬁdtﬁ&%ﬁﬂetﬁ?@' etion of
t he react#)&% reaction mxture was filtered through celité (followed by
a met hanc‘ ’t ?Nash) and the filtrate 5 concentrated. The sol uti on was
diluted with water (1Or) and sIovay | oaded onto 5g of Dowex 50X4-200 resin

t hat had been pre-washed wist oOckk6 id. The resin was washed with
water and then eluted with & re of 1:7 conc. aqueous anmoni a: water.
Product fractions were concentrategdl to give 3,4,5-piperidinetriol,

1 propyl -2 (hydroxynethyl)-, (2S, 3R 4R 5S) (200ng, 90% as a gummy solid. 'H

R 205 0 i O s 2 D B B0 BB 7 5

5, 10Hz), n-lgnty appihe (;Wml) E&chsmg]e@ a@S& for 5.dpy3p diliCdhinplgsis indicated the reaction had
1-butyl - %oﬁéltp(ibm;ﬂwﬂ@i It Yeaction2Bx @i Wi, cofen@dted and the resultant crude oil was
Pi peri di r1111 Mﬁ'asﬁ ;hrémé C%‘n 3éja ?Q%%&%'em%#% )5 2ol étﬁ’}h qg@letgﬁétl%%}{)etﬂ%t hylT, 15

(2S, 3R 4

2,3,4,6- t%glrv P’(B‘?%‘ﬁ penty “&3( 5 PC‘E&”QVI gi (RhgYIPeERTEtYYy | 30g) was

di ssdbBved2$.ARARGSHOB gtl7é%|) nél XPBOEIDClaril - 8BHr ».deR (. B0 GA(Ek ™), days. TLC
anaItySI s l.ewgiHaa) edHa), émctcil %@EﬁaﬁilH?&hB 5010CPAR)| :e7|‘.n55(<1>1:1;m)Ttaer(zrmaﬁ)éI | gn € ash
m xture e n Les y flas
chr omat o\é?%-p%@q‘?g?éa% entd gl ut ?on) gf% gogeﬁt %]% gg%h? a4c\g?§ el pet rofeum et her)
to give piperidine,

1- butyl - 34, 5-3@4,5-B(mtiéiwlrivétlhwny})l-ZE(hMIthm;&hmlM 53R 4RBHhy| ], (2S, 3R 4R, 5S)
(239.2090% . 'H NVR (CDC13): S O. 9(3H t), 1.2(2H, m, 1.4(2H, m, 2.5(2H,

25 ), 2.7(1H, m, 2.9(1H, d 4(1H m, 3.5(1H,. AB quartet
J =10 Hz), 3.55(1H m, 37(H d, J =2 13 Hz), 3.8(IH,
dd, J = 6, 10 Hz), 4.4- 4. 9(8 OCH2Ph), 7.2- 7.4(20H, m ArH). b)

3,4,5-Piperidinetriol, 1-butyl-2- (hyar oxynet hyl)-, (2S,3R 4R 5S) 30 HoN

Piperidine, 1-pentyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl], (2S,3R,4R,5S)
(680mg) was dissolved in MeOH (10ml) and stirred overnight under a hydrogen atmosphere

25  in the presence of PdCl, (300mg). TLC indicated completion of the reaction. The reaction
mixture was filtered through celite (followed by a methanol/water wash) and the filtrate
concentrated. The concentrate was diluted with water and slowly loaded onto Sg of Dowex
50X4-200 resin that had been pre-washed with hydrochloric acid. The resin was washed with
water and then eluted with a mixture of 1:7 conc. aqueous ammonia:water. Product fractions

30  were concentrated to give 3,4,5-piperidinetriol, 1-pentyl-2-(hydroxymethyl)-, (25S,3R,4R,5S)
(240mg, 90%) as a gummy solid. '"H NMR (D,0): § 0.75(3H, t), 1.15(4H, m), 1.35(2H, m),
2.35(1H, dd, J = 10, 12.5Hz), 2.5(2H, m), 2.7(1H, dd, J = 5, 12Hz), 3.0(1H, dd, J = 4, 9Hz),
3.25(1H, t), 3.45(1H, m), 3.6(1H, dd, I = 5, 10Hz), 3.75(2H, m).

35 Example 4 3,4,5-Piperidinetriol, 1-heptyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
a) Piperidine, 1-heptyl-3,4,5-tris(phenylmethoxy)-2-[(phenyl-methoxy)methyl],

(2S,3R,4R,5S)
N\/\/\/\
BnO
OBn
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HO HO OH Pi peri di ne,

1- butyl -3, 4,5-tris(phenyl net hoxy) - 2-[ (phenyl net hoxy) - net hyl ], (2S, 2504@9@@)
(159) vvaspgds%sol ved in MeCH (300m) and stirred overni ght under a

at nosphere i the presence of PdCl2 (5g). TLC indicated conpletion of the
reaction. The reaction mxture 35 was filtered through celite (followed by a
nmet hanol / wat er wash) and the filtrate concentrated to ca. 50m . The
solution was slowy | oaded onto 70g of Dowex 50X12-200 resin that had been
pr e- was hegrugs 2.B41eytetrao@ theeryi-&.5 g OgmesyhB-glusgpl{ Expmplevdm hked Wik dibsolygd 8y and t hen
el uted wh-héptydaminx{10md) and stirred acHF1C foralqlago UE.Camatysis aidwated tthe rEcookuledd f r act i ons

?lerbet co n(z:gdﬂte kAR pidkion. h’ﬁ?e‘&@acﬁerﬂmﬁmﬁRé %QRJ %o%é):e'ﬂ@%ftéd ﬂ'ld1tlée resultant crude 8i1 was |

-but yl - 2- (hydro - (4, S col ourl ess

o 0 AR N ehigtaleesph Gradiy Sy Ry 6 5 28 of @f‘ﬁ?@r@?f‘ﬂ?ﬂ%@lﬂeﬁ " ad),
16 P0055 2 g8ve piperiginnd -heptyb3 ¢ Piiris(phegylmethor2tlpheadapthop) ametivl,  dd), 3. 14( 1H,
qQ), 3. 44(GZBL3Rt4R,SS_3(@m@gH6<7Qd_&H NMR @3¢ & ola(BH, §, BXQHHn),dd)2H,30)89( 1H, dd) .
gxg;m Liepgz&,zﬁ,, my, 2R il et &, 1 =5; PEALYS.2@H( By AT BRHRH b, mf,2S. 3R 4R, 59)
1 penty] PSRIESL g = Sy st B P ST AAS SROERB Ot het hy ]

(2S,3R 4R, 5S) BnOn0O BV \  8n0 OBn 10 Crude

2, 3, 4, 6- t Bt r a- 4 5igerdidetFolli -h&ptyies fHyd Edxgethiyh) Q28 IR aRBEE | a), 1 g) was

di ssolved in n-pentylam ne (10m ) and stirred at 55C for 4 days. TLC

anal ysis indicated the reaction had gone to conpletion. The reaction:

m xture was concentrated and the resyltant crude oil was purified by flash
chromat ogr aphy (gradi ent el utiPon \,/\IQ%E[VWI\acet at e/ petrol eum et her)
to give piperidine, HO—"Tho

1-pentyl -3, 4,5-tri s(phenyl net hoxy) -24[ (phenyl net hoxy) -net hyl ], 15

(2S, 3R 4RPipG]dirtel BOemyl-37854ris(phehyNvth XIS @GhenyBndthd Bidethy 1], (23.3RARIES) m) |
1.4(4H, 690m§-)-v@a@%l’s‘sol{;aiyin RieOHITomi knd gingéeaelﬂniimunde’%a@n brd na@ﬁ%spﬂere_‘ 5, 10.5

: 9
22251 g gg éE{ pr:es%?ldeégééﬁgj?o%)hﬁl_% 1%%%%% colr;rr%,leti%; gésthé rleg tioglgéThé] reactioh 9 Hz),
3, 4, 5- Pi pB#Ntee it fifesd tropghngelife (ellowedipyameraangl/vater wshipndghefiiras) 20 HO HO
OH Pi per i chinosntrated. The concentrate was diluted with water (5ml) and slowly loaded onto 5g of
%E; 88”"9‘3" - ﬁo&%@M4}@63&w%€m i%(a]s‘ ﬁ'—@&shédé@iﬁ{'ﬁ'ﬂdfﬂ%gl%ﬁ&@id. jnﬁthelt}ydiﬂ wad 25, ﬁRa4 R, 55)
ng) was S ved i ..an 4 rred overni ._under a hydrogen

at m)spher‘é’aShﬁéwﬁﬁwfnﬁ%anbi?}éegéeggeg ‘0 BF%%F e?@oj)o%lfj.aq’ﬁf’&s PRarCat él&r'corrpl etion of
t he react PEoAuct FRQiopeNeE pereHiaed e 8 vadd-Stneriding@ol heRihl-celite (fol | owed by
a met hano_(Hydmk;enetmmshy.s,aR,éRtSISaa(ZﬁDﬂng,l‘)@%e) as ggmueydidt 8 NMhe.orfcent r ate was
ﬂ' L”L ed WhrBHMB! ﬁ[(Sﬁ!‘hﬂ),ﬁbﬁM%Yn)! DASI8M, ANL9(130 dﬁ,fJ LOu6Hz), ’z‘z@é@n?%@gj La,SIt R t hat

a n - ofj ¢_aci i n,was washed w wat er
and then gq:hﬁt %%?v%ﬂhwé%%{@ugrgﬁ% ¥§—§§h§5HZ§q§8%(g§ r(gll??m)ni a: wat er. Product
fractions

Example 5 3,4,5-Piperidinetriol, 1-butyl-2-hydroxymethyl)-, (25,3S,4R,5S)

a) 2,3,4,6-Tetra-O-benzyl-D-galactitol

BnO OBn
OH
OH
BnO
30 BnO

2,3,4,6-Tetra-O-benzyl-D-galactopyranose (107g) was dissolved in ethanol (0.6L) and, whilst
stirring at 0°C, sodium borohydride (31g) was added. After stirring overnight TLC analysis
indicated completion of the reaction. The ethanol solution was partitioned between water

35  (3L) and ether (1.5L). The organic phase was dried (Na,SO,), filtered and concentrated. The
resulting oil was purified by flash chromatography (gradient elution using 20—50% ethyl
acetate/petroleum ether) and then crystallised from a mixture of ethyl acetate/petroleum ether
to give 2,3,4,6-tetra-O-benzyl-D-galactitol (97g, 91%) as a white solid. 'H NMR (CDCl,): &
2.4(1H, bs), 3.35(1H, bs), 3.55(2H, m), 3.8(3H, m), 3.9(2H, m), 4.1(1H, m), 4.4-4.8(8H, m,

40  OCH,Ph), 7.2-7.4(20H, m, ArH). Mass spectrum: m/z 543 (M+H)" 565 (M+Na)".
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30 were concentrated to gi
1- pentyl -2- (hydroxynethyl)

ve
1H NMVR (ks S 0. 75(3H, )
3

5-pi peridinetriol,

3R 4R, 5S) (240ng, 90% as a gu i
(4H, n) 1. 35(2H, r’r),. 2. 35(1Hm?ldtzj§8@lb(ﬂS
, dd, J =5, 12Hz), 3.0(1H, dd, J 4, 9Hz),

7(
3.25(1H t) 3. 45( 1H, n) 6(1H, dd J =5, 10Hz), 3.75(2H, n). 35 Exanple
4 3,4 per r hyl)-, (2S, 3R 4R 5S) a)
Pi perl di nﬂe %’?éﬁﬁtﬂe{r % bé" ?fral’ %‘k ﬁz”’gﬂgt ox%ﬁZ [(phenyl met hoxy) net hyl ],
(2S, 3R, 4R, 58) N BnO BnO gn0 QBn 1@52 8 JUN 2005 PO055 Crude
2,3,4,6-tetra- 0O benzyl -1, 5-di - Sy D-glucitol (Exanple la), 1g) was
di ssolved in n-heptylamne (10 ostirred at 55C for 4 days. TLC
anal ysi s indicated the reacti 8f gone to conpletion The reaction
m xture ept o e rified by flash
chr omat o\g,??%1 ﬁqn% &0 bﬁﬂﬁﬁ %Ila% IH]ﬁ 6(%?@84 St[lgrng?st‘pbgﬂleq 1neﬁmﬁ déat rol eum et her)
to gi ve Fﬁ)bl o1 of; lrpf-éyl chloride (2.5 ml) in pyridine (20 ml) was added. he solution was stored at
1- hept yl 43C 4y&nighti FLLhealydinshbwekgompRtipfd pfrbasehactionh Fhg/jeadtioh mpttire was
(2S, 3R 4%a§§bne(da)%%n eth{ &etate hhd\lb»ﬂ&rb@@fh@ Fgamic @ra&(oﬁﬂvek)wasﬂed%tg'ﬂ% m,

é g(S(ZgH roc@ néafﬁ the s’aturaée umcpglurrjblgar dna%gblﬁzl n, dﬂed &vlﬁédé 4( H m,

OCH2Ph) , c?ncgntra;t t()gmqa cpdour}qsmllw igh Wyps used directly in the next stage.

3,4,830Pi peridinetriol, 1-heptyl -2-(hydroxynethyl)-, (2S,3R 4R 5S) N HO HO HO
OH 15 Pigeri qi]?&ldme, 1-butyl-3,4,5-tris(phenylmethoxy)-2- [(phenylmethoxy)-meth 11,

1- heptyl § 1s(phenyl met hoxy) - 2- [ ( phenyl nmet hoxy) - mét hyl (2S, 3R, 4R, 59)
(690n) v&a%’ |s’s ved in MeCH (dfm ) and stirred overni ght under a hydr ogen
at nosphere in the presence of dCl \:?qug)/ TLC i ndi cated conpl etion of
the reaction. The reaction 1 fiTtered through celite (followed by
a net hanol /wat er wash) and the f| IBtOr ate concentrated. The concentrate was
diluted with water (5m ) and sl ow ! oaded onto 5g of 20 Dowex 50X4-200
resin t hatheigade Béérb-isheOmeandd . Sfithmeagiogaiacsial wasadzﬁselvew husdamingas  washed
wi t h \sat 60 aychnd biredet 53°€ doni dalys. arhiresctisremafurd was ocehtratadjardabiscrude ' '

gmlo ni l a. V@lﬁlﬁlhlﬁ%de 154 mgeﬁroﬁlm@gﬁ@m a%ﬁt%élﬁ@ﬁ'@ﬁfﬂu %zﬁéthylcacaht etroleums) (260
50% as thg nﬂgwsgtpeladmﬁh%k’-‘ S5 bR N penyipde Gl o P
2. 45(3H, ﬁ@tt@t 8ecRP% §0m2§46_c@ﬂ2' -bepzygg 51111 Owsylpga@tlt@)ilngz) 3. 25(1H,
t), 3.4( ddouriss oB. BENIR, (CM13)$Oi)(63H J£6]5sz 25(B, B8Y, 24(mBH), ExanpHe 5
3 4 520'3' Peg A CférotrHHH) et Y, %sb?ﬁﬁr A YITBi 1Y, Inl); 3.8(125m3 2. 2R6@H) m, @)

476 Ttk o8 Yol 3Lt 10

4
S,
15

3,
(2
1.
10, 12.5Hz), 2.5(2H, m), | H
(
3

d) 3,4,5-Piperidinetriol, 1-butyl-2-hydroxymethyl)-, (25,3S,4R,5S)

HO

N\/\/
HO HO

25 OH

Piperidine, 1-butyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl], (2S,3S,4R,5S)
(4.8g) was dissolved in methanol (100ml) and stirred overnight under a hydrogen atmosphere
in the presence of PdCl, (2.5g). TLC indicated completion of the reaction. The reaction

30  mixture was filtered through celite (followed by a methanol/water wash) and concentrated to
a 25ml aqueous solution. This solution was slowly loaded onto 40ml of Amberlite IR-
120(plus) resin which had been pre-washed with hydrochloric acid. The resin was washed
with water then eluted with a mixture of 1:7 conc. aqueous ammonia:water (500ml). Product
fractions were concentrated to give 3,4,5-piperidinetriol, 1-butyl-2-(hydroxymethyl)-,

35  (25,35,4R,5S) (1.27g, 70%) as a colourless oil. '"H NMR (D,0): 8 0.95(3H, t), 1.35(m, 2H),
2.61(1H, dd), 2.70(1H, m), 2.87(1H, dd), 2.95(1H, ddd), 3.76(1H, ddd), 3.78(1H, dd),
3.90(1H, dd), 3.94(1H, ddd), 4.06(1H, dd).
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BnO OBh OH CH BnO 30 BnO 2, 3,4, 6-Tetra-0O benzyl - D-gal act opyranose (1079)
was dissolved in ethanol (0.6L) and, whilst stirring at 0C, sodiumg jyN 2005
bor ohydripigsE31g) was added. After stirring overnight TLC analysis
i ndi cated conpl etion of the reaction. The ethanol solution was partitioned
bet ween water 35 (3L) and ether (1.5L). The organic phase was dried

(Na2SO%) .l e ﬁﬁ‘gp‘fﬁ% ﬁﬁﬁgﬁo@tf{;‘on&?agh,@r di ﬂS%ﬁ‘ﬁ%%S?““ fied by

flash chr rap gradl e
acet at e/ gt r ol B?ﬁ“gg‘h poony; ﬂ%ﬁpl&"r‘?‘é‘i‘e&??’iy pF‘F'&ﬂ’i“&thﬁi‘ mgllns et hyl

acet at e/ p@b3BI4RAD et her to give 2,3,4,6-tetra- O benzyl -D-gal actitol (97g,
91% as a white solid. "H NWR (CDC13) S 2.4(1H, bs), 3.35(1H, bs), 3.55(2H,
m, 3.8(3H m, 3.9(2H m, 4-4.8(8H, in, 40 OCH2Ph),
7.2-7.4(20H, in, ArH). Masso-Speg Um iz 543 (MH—I) 565 (MtNa) . 18 2 6
POO55 JJUN 2005 b) 2, 3, 4, 6- Tetr 5.0 be , 5-di - O-nesyl -D-gal actitol BnO
OBn Ovs BnO Bn02346Tetra Obenzyl Dgalactltol (7.69) was stirred

at 0Cin pyridine (20 and a 5 solution of nesyl chloride (2.5 m)
pyri di ne ¢Pde 2PhOnfaEa- Qdﬁwl lfﬂéoslaw{ Pcﬁ%uc\}sag%ewléaa)ak Og) a¢as BigsalveH dfht | TLC
anal ysi s singlamihed bl ednd etirregifat $5€ forcadtys.oThe rddvaon mixtire ovas conzdntrated Was

partitiongd ﬂk@%m&n cRIaD ¥ wasclﬁmwb@aﬂum&rﬁmtsga hyfagraaaemmlenéwz% ons were
vvashelq) Wi tg¥15t OChghgr“oC 1\(}em e %n sat ?%5 ms@ﬁe e %8) dﬂeum bi car bonat e
sol ution, LB BRI SRS 2 ¢S B0  €ss oi |l which
O e oo (SR I8 a5tiokme o) ey AENVER GEMIS LS

1- butyl - 30&8(5H1tr]’§([zphlewl M1 0y)) 1.20- SHE2EINw);reet3D54IH R DY0R,71(1H2S, 3S, 4R, 55)
SBQ T 6 : %ﬂ%}g@@ JThﬁz SIH0L30-3. 36(Sl_y i?3 42:3.STH, m); 3.64(1H, dd, 9, SHay,

n- but nﬁ‘u T )gﬁg %&gﬁ gg&?@%l:, 5\% b%g 4d/?§4«$§PP“§act. on m xture
was C ceﬁ?&@ﬂe@B%}nal% 42@PHd®)- oil purified by flash chronmatography
(gradient elution of 5 -> 16%ethyl acetate/petroleum ether) to give

< - ! 2 th t hyl
R sy s netidhuchridi - ﬁsramx&mmﬁemu RGNS TeL hoxy) - met hy! ],

2,3,4,6-tetra- Obenzyl 15d| ctitol) as a colourless oil. "H
Nl\/R(CDClS): 8 0.9(t, 3H, J —*SJEIZ \ﬁ?/ﬁi}o 1.4(m 2H), 2.6(m 3H),

20
Piperidine, 1-nonyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl], (2S,3R,4R,5S)
(660mg) was dissolved in MeOH (10ml) and stirred overnight under a hydrogen atmosphere
in the presence of PdCl, (300mg). The reaction mixture was filtered through celite (followed
by a methanol/water wash) and the filtrate was concentrated. The concentrate was purified by

25  absorption onto Dowex 50X4-200 resin (8g) and elution with a mixture of 1:7 aqueous
ammonia:water'to give 3,4,5-piperidinetriol, 1-nonyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
(160mg, 61%) as a gummy solid. "H NMR (300MHz, CD;0D) & 0.91(3H, m); 1.3(12H, bs);
1.45-1.58(2H, m); 2.53-2.69(2H, m); 2.70-2.84(2H, m); 3.00-3.07(1H, m); 3.35-3.42(1H, m);
3.49-3.58(1H, m); 3.70(1H, dd, J = 9, 5Hz); 3.78-3.89(2H, m). MS m/z 290.4 (M+H)".

30
Example 7 3,4,5-Piperidinetriol, 1-(1-ethyl)propyl-2-(hydroxymethyl)-,
(2S,3R,4R,5S)
a) Piperidine, 1-(1-ethyl)propyl-3,4,5-tris(phenylmethoxy)-2-
[(phenylmethoxy)meéthyl], (25,3R,4R,5S)

35

N
BnO
B
no BrO
OBn

1,5-Di-O-methanesulfonyl-2,3,4,6-tetra-O-benzyl-D-glucitol (4.0g) was dissolved in 1-
ethylpropylamine (6ml) and stirred at 55°C for 4 days. The reaction mixture was concentrated
40  and the resultant brown oil was purified by column chromatography on silica gel (gradient
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20 2.8(m 1H), 3.0(m 1H), 3.4(m 1H), 3.55(2H m, 3.75(1H m, 3.8(1H,
4.3-4.6(8H m OCH2Ph), 7.15- 7.3(2011, m ArH). d) 78 JUN2 5
3, 4, 5- Pi peggsgi netriol, 1-butyl - 2- hydroxynet hyl)-, (2S, 3S,4R 5S) HO HO HO 25
OH Pi peridine,

1-butyl -3, 4, 5-tris(phenyl met hoxy) - 2-[ (phenyl net hoxy) - net hyI] (2S, 3S, 4R, 55)

ﬁ éyldfgée\rqfae;%t%?%@gﬁ,rfogqlewl aﬁér)is@méun( étgé}mo) gpeﬁﬁfné r1 | nd| Cg?ggr a

conpl eti o @?“? tl}oé’é?éﬁ(gl??nﬂ%ﬁg’ %Wé’n( x%b& aFf’B?IEd t hr ough
celite (fuilpyredHIYMB (FPChARG) 7%@%(&@@)5h)17~.;ﬁa<4ébn&,e?nior7awamra> 28225
aqueous snfutHan), 2.3801H, &I ati2 FHANBS3083. AU |, rhipadad. SG@IHJnA(B_rﬁlS 3)’73_,(23Hberl ite I R-
120( p|5U5)r3f @%B{nma b d‘@ﬁz)bﬁfgﬁhﬁrﬁ NGENG 4 ﬁlmfaxéﬁog?hgm@n%tz@ﬁ, The resin

was wash h’wat er "t hen el ut wth a mxture of conc. agueous
ammoni a: V\B{ er (500m). Product fractions were concentrated to give
3,4,5-piperidinetriol, 1-butyl-2-(hydroxynethyl)-, 35 (2S, 3S, 4R 5S) (1.27q,
70% as ab)col os;u,Bﬂ'slierﬂiﬂetriélH-NI\thlmeyl-zﬁ(thﬁE&rBthm-) (2SBRUK BS) 211),
2.61(1H, dd), 2.70(1H, nm), 2.87(111, dd), 2.95(1H, ddd), 3.76(1H, ddd),
3.78(111, dd), 3. 90(111 dd), 3. n_d , 4.06(111, dd). 19 28 JUN 2005
PO055 Exanple 6 3,4, 5-Piperidi ne&g - 1t nonyl - 2- (hydr oxynet hyl ) -

(2S, 315 4R, 5S) a) o

Pi peridi ne, 1-nonyl - 3, 4, 5-tri s(phenyl met hoxy) - 2- [ (phenyl nmet hoxy) net hyl ],
(2S,3R 4R, 55) N nO-\ Bn0O 5 OB Crude

2,3.4,6-tboe splwiop efpip¢ridines 1-gi-etininsenyl-3 B Sgrig@hangimettoxard [(Bhangl | 1. Qy) was

di ssol v edmethoxynaety | (T8 3R, 4R1SS3 (M g) andethdnior (166ll) atas bdted Pac], & 5tkays Thihe

react' on f&eﬁomrﬁxtmswaganfe mlhai@taﬁgtmoemretmy&reg%ulonaﬂf%h@wé%ngye?shws purified

/.petr ol
oY nonte Tongiued Simoh oYias Ladignaht i §a3 hldy &Oq)gmﬁi}vwﬁﬁa%n@ rated” " 11 SHT
[ (phenyl n"éhermW)mmnth}s pu(lﬁgi mbaw%)on(cs%w opEX HX4-200 RAEBO0OMHz, CDC13)
6 0. 88( 3¢iutidn, with ahizjure df. 137428V ddtie ddkdmnitthia: atékGave, bt BHdphiliatior, 34435-2 54( 2H,

m; 2.60- Jri’dﬁrileﬁlol 1'*014et Boh h9&’roxﬂmeﬂi!ﬁ) éé"éﬂmR%s?Eh@mg’%%'a
¢z s s R e T RO L e el o e

J = 9,
7 18-20 42% UM Chfbl ﬂ%cﬁﬁ?%@rﬁéﬁ%kiﬁrl 10(@9)332\864?5?4‘8@1 mp $.43:34 66 HRinped- 6%i netri ol
1- nonyl - 23 ¢(hBHOnIMIS hk B4 M+#Q_ H

Example 8 3,4,5-Piperidinetriol, 1-(3-methyl)butyl-2-(hydroxymethyl)-,
(28,3R4R,5S)

25 a) Piperidine, 1-(3-methyl)butyl-3,4,5-tris(phenylmethoxy)-2-
[(phenylmethoxy)methyl],(2S,3R,4R,5S)

N
8n0 \/\(
BnO BnO

OBn

30  1,5-Di-O-methanesulfonyl-2,3,4,6-tetra-O-benzyl-D-glucitol (4.0g) was dissolved in
isoamylamine (4 ml) and stirred at 55°C for 4 days. The reaction mixture was concentrated
and the resultant brown oil was purified by column chromatography on silica gel (gradient
elution 0 to 20% diethyl ether/petroleum ether) to give piperidine, 1-(3-methyl)butyl-3,4,5-
tris(phenylmethoxy)-2-[(phenylmethoxy)methyl], (2S,3R,4R, 5S) (2.53g, 67%) as a

35  colourless oil. 'H NMR (CDCl,): 8 0.80(6H, d, J = 6Hz), 1.12-1.33(3H, m), 2.39-2.50(2H, m),
2.59-2.70(1H, m), 2.79(1H, dd, J = 11, 4Hz), 3.26-3.32(1H, m), 3.38-3.52(2H, m), 3.56-
3.67(2H, m), 3.74(1H, dd, J = 11, 6Hz), 4.43(2H, ABq), 4.52-4.67(4H, m), 4.75(2H, ABq),
7.18-7.30(20H, m).

40 b) 3,4,5-Piperidinetriol, 1-(3-methyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
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LOH 20 Pi peridine,

1-nonyl - 3, 4, 5-tri s(phenyl net hoxy) - 2-[ (phenyl net hoxy) - net hyl ], (2S, 32?33, @ﬁ
(660ng) wegmsdi ssol ved in MeOH (10ml) and stirred overni ght under a hydroge
at nosphere in the presence of PdCl2 (300ng). The reaction m xture was
filtered through celite (foll owed by a net hanol /water wash) and the

filtrate was concentrated. Thex s purified by 25 absorption
onto Dowex 50X4-200 resin (8Qg) ﬁ%ﬁlon with a mxture of 1:7 aqueous
annnoni a: water to give 3,4, 5-piperinetriol, 1 nonyl - 2- (hydr oxynet hyl ) -
(2S, 3R 4R, 5S5) (160ng lo/c) as a gummy solid. "H NVR (300MHz, CD3CD) S

0.91(3H, .1; 1.3(12H, 2. 6 2H, m;

2. 70(2 84 OiL 5 é %32 1731‘|'9Ft “tygg?g ‘S‘n& “1]5’3*!?{‘ 8% 49-3.58(1H, m;

3. 70( 1H, [ﬁmenwmeth@«y)rsmu (28, 3R81R$5 7. 5%8) impethavel BHmb vae edded PNELFL.2)30 Exanpl e
7 3, 455- Pl'liéeédcdnbmﬁixt’ur@%as stired ureliehatl xpoPPIE oﬂtyﬁmgéﬂ OyHTBRth YL -analysis

(2S, 3R, 43:1@ {Trgle \%ﬂh&%act% Qﬂdf?%%’h%e%d%% 10 iR pTaH r?cf%@é?ﬁ’rkﬂé@t hoxy) - 2-

[ (phenyl
1,5-Di -O t é@ﬁ’ﬂf‘ IP“éfz‘g by %S%ttqné’“ﬁlﬁéﬁfz ?W 6‘1’S“tﬂ‘d®b’}‘°'\}\/as
di ssol vedwitina mixgrh gl Iyt &% hausovwseanigmiad waterdzawt 3.4.6 @tperiding8d, 167- 4 days. The

reaction Iﬁ&m)tl)yngl E@Eyd@&@ﬁﬁmyl)a(mBR 41&5&9a95@ﬂge97%ﬁaslatgaﬂﬁny&bn&thNMR\Nas

Poosa %l (2 %{ ﬁyfﬁ’a%‘ 12008, “ 6439?55 ‘%3 %&H.Zg%%%. ot di e,
1-(1-eth 10}’3? 3% I?T % 2§ %’1!2“1 }it hyl ],
(2S, 3R, 4RH3)3.(CUHEY, J%B%SHa)s 3@6@1;11, el= ;%Im awl@Hl ddd, H=NM9 éHDC13§(1H8

0. 79-0.86&<§H=10)6H21.3173=31873ﬁ{,41|ﬂ.MS")m/z2343(®/[42{)41(1H, m, 2.62- 2.71(1H m,
2. 83(1H dd J = 12, 5Hz) 330 34(1H m, 3.43-3.53(2H, m), 3.66-3.73(2H,

5m, 0(2H,..s),. 4. 63- 411, m), 4.83(2H,
ABQ) . 157 PA‘2€201%4 5- Pﬂje““b‘)e‘rs"'zﬂ gz é’??é‘??‘%’(‘ﬁé@‘?f}'&ﬂ"yme&‘ i

1-(1-et hyGZSQWS)Z (hydroxymet hyl)-, (2S,3R 4R, 55) How HO 10 OH To a
sol uti on &f pimp&ﬁ(ﬂhaa,(z-phenyl)ethyl 345 -tris(phenylmethoxy)-2- :

1-(1-et hy net hoxy) - 2- [ (phenyl -

nmet hoxy) rje%'ﬁer“y?yk‘b‘%ygﬁ@w(? R%i‘%‘ig i n methanol (15ml) was added
PdCl 2( 750ng). The reaction mxture was stirred under an atnosphere of
hydrogen overni ght. TLC anal ysi®§

20 OBn

1,5-Di-O-methanesulfonyl-2,3,4,6-tetra-O-benzyl-D-glucitol (5.0g) was dissolved in
phenethylamine (10 ml) and stirred at 55°C for 3 days. The reaction mixture was
concentrated and the resultant brown oil was purified by column chromatography on silica gel
25  (gradient elution 0 to 30% diethyl ether/petroleum ether) to give piperidine, 1-(2-
phenyl)ethyl-3,4,5-tris(phenylmethoxy)-2-{(phenylmethoxy)methyl], (2S,3R,4R,5S) (3.2g,
71%) of as a colourless oil. '"H NMR (CDCl5): § 0.86-0.98(2H, m), 1.16-1.28(2H, m), 2.56~
2.7(1H, m), 2.70-2.88(1H, m), 2.91(1H, dd, J = 11, 4Hz), 2.98-3.06(1H, m), 3.41-3.46(1H,
m), 3.46-3.60(2H, m); 3.66(1H, dd, J =9, 6Hz); 3.75(1H, dd, J 10, 3Hz), 3.87(1H, dd, J = 10,
30 6Hz), 4.52(2H, ABq), 4.60-4.74(4H, m), 4.83(2H, ABq), 7.10-7.38(25H, m).

b) 3,4,5-Piperidinetriol, 1-(2-phenyl)ethyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)

35
To a solution of piperidine, 1-(2-phenyl)ethyl-3,4,5-tris(phenylmethoxy)-2-
[(phenylmethoxy)methyl],(2S,3R,4R,5S) (4.0g) in methanol (30ml) was added PdCl, (1.4g).
The reaction mixture was stirred under an atmosphere of hydrogen overnight. TLC analysis
indicated completion of the reaction and it was filtered through a celite pad and concentrated.
40  The crude material was absorbed onto 20g of Dowex 50X4-200 resin and eluted with a

22



15 indicated conpletion of the reaction and it was filtered throughy g jgrhgse
pad and concentrated. The crude material was purified by absorption onto

8. 5g of Dpygyg 50X4-200 resin and elution with a mxture of 1:7 28% aqueous
ammoni a: wat er gave, after |yophilisation, 3,4,5- piperidinetriol,

1- (1-et hyl ) propyl - 2- (hydr oxymnet hyl ) - (28 3R 4R, 5S) (530ngy, 929% as a white

solid. ' .

2.41-2. 52 %@9%% %q%‘?%zaﬂg‘]"é’da ‘;’i‘]‘ef] Tf%@ @ r}"@%i%ﬁgo%g&s@f“%’?“ 4Hz)
3. 36- 3. 44Puripd byjolumn ghromatggrapiy on glica adieptohyfiem( o2 \g 1z 234 (M+H)
Exanpl e 8MgOH/dichiirpmethatichietzivedid, &pl()@ldrmrlrtyl1)@@9¢y1)2myh&6wdmmtm]—,) -

(2S, 3R, 4R(2$$R 4@5539)(970mg, 81%) as a gumm solid. '"H NMR (DZO) 82.50(1H, dd, J = 12,

'[3'( Bﬁ;'ﬂ%: ”? % 8”?&‘;23 %%;ﬁ; H%)( @g&M B %3%3651(183111)30

1,5-Di- 4 )673 21(5 1368 Yervol (4. Qg) was

di ssolved in |soarryl am ne (4 m) and sti rred at 55C for 4 days. The

reaction Ekashple@0Was @oMpaidination1- (Zﬁfili'en?' szsutﬂyamxybfemw oil was purified

by col umm zgtglpﬁgg raphy on silica gel (gradient elution 0 to 20% di et hyl

et her/ etf’ofedme ‘her) to give piperidi 1- (3-net hyl ) butyl -3, 4, 5-

tris(Hhend net htpe 511112;1[{3&{@}19?%?!!1%?&?%}1?1“6*2’3%%/2 4R, 5S) (2.53g, 67%

as a 35 cﬁbbmylm@boxybmethﬂlﬂd(lﬂm,‘(mm) S 0.80(6H, d, J = 6Hz),

1.12-1.33(3H, m, 2.39-2.50(2H, , .59-2.70(1H, m, 2.79(1H, dd, J = 11,

4Hz), 3.26-3.32(111, m, 3.38-3. 52(2H m, 56- 3.67(2H, m, 3.74(1H, dd, J

= 11, 6Hz), 4.43(211, ABq), 4.52-4. 6]\(%{@ 4.75(2H, ABq), 7.18-7.30(20H,
. 40 b) 3,4,5-Piperidinetri olf‘O but yl - 2- (hydr oxynet hyl ) -

(2S, 3R 4R, 5S) 21 28 JUN 2005 OSEHO HO T-1 OH To a sol ution of

pi peridine, 1-(3-nethyl)butyl-3,4,5-tris(phenyl nethoxy) - 2-

hen Irret hox nmet hyl 3R, 4R, 5S n net hapol. (30ml) was added
L(pheny! TeLhoan it L (2R 4% 39 Ponifel by g Fdspher o o

hydr ogen Qheelylpr@mannnﬂlﬁlnkin@d syigried ati 5340 foa B delysc Thpteatticommigturetwes r eaction and it
was filt eesfdedtRt-ausdthe ré&eltdnt BroRAdil dad &ﬂfd@Bﬁ&dl&hﬁ&nomﬁibgaﬂ{yuﬂ@ﬂl@g&r| al was

puri i ed by, ABSOLB O 01k el oy \éﬁlﬁeﬁ%o Z00piESRi, pod el ution with a

m xture o a 4pl gérldlnetrlol 1-(3-
met hyl ) buP YA RroR o HEh B e i PR SPogie 6 G

sol i d20 " H1009R as@ palp2a)ow &l. 0 BB EDEAS; 5 J.72-1 B4(2Ekim), 2. 34-264(HARY, 270)- )

ElsHézlf 1252(232{1%) 2%7(116{ lil’ﬂJ:dﬂl 5Hz)73.323. 39@1|QI-BI) 3.4%- 33(72((:31&4 ni)dglds 33/4) ng 0&13(()1H
a3 2 §‘> deftidy Ay 49308 B, ReLh 89, 01 iy gy P 3, 081

25 b 3,4,5-Piperidinetriol, 1-(3-phenyl)propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)

To a solution of piperidine, 1-(3-phenyl)propyl-3,4,5-tris(phenylmethoxy)-2-

30  [(phenylmethoxy)methyl],(2S,3R,4R,5S) (4.2g) in methanol (40ml) was added PdCl, (1.6g).
The reaction mixture was stirred under an atmosphere of hydrogen overnight. TLC analysis
indicated completion of the reaction and it was filtered through a celite pad and concentrated.
The crude material was absorbed onto 20g of Dowex 50X4-200 resin and eluted with a
mixture of 1:7 28% aqueous ammonia:water . The product fractions were lyophilised and

35  then purified by column chromatography on silica gel (gradient elution 0 to 20%
MeOH/dichloromethane) to give 3,4,5-piperidinetriol, 1-(3-phenyl)propyl-2-
(hydroxymethyl)-, (2S,3R,4R,5S) (1.36g, 71%) of as a clear gum. '"H NMR (D,0): 8 1.69-
1.82(2H, m), 2.44(1H, dd, J = 12, 10Hz), 2.51-2.72(4H, m), 2.78(1H, dd, J = 13, SHz),
3.05(1H, dd, J = 11, 5Hz), 3.34(1H, t, J = 9Hz), 3.52(1H, ddd, J = 10, 9, 5Hz), 3.66(1H, dd, J

40 =10, 5Hz), 3.71-3.81(2H, m), 7.17-7.35(5H, m). MS m/z 282 (M+H)".
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dd, J = 10, 6Hz), 3.75-3.87(2H, m. MS mlz 234 (MtH)'. 15 Exanple 9
3,4,5-Piperidinetriol, 1-(2-phenyl)ethyl-2-(hydroxyinethyl)-, (2S, 3RJ4ARNIHD
a) Piperi@ooss 1-(2-phenyl)ethyl-3,4,5-tris(phenyl methoxy) - 2-

[ (phenyl met hoxy) net hyl ], (2S, 3R, 4R, 5S) finO-Bn/v 20

1,5-D - Orrethanesulfonyl 2,3,4,6-tetra- O benzyl-D-glucitol (5.09) was

d| ssol ved in phenethyl am ne (10 m) and stirred at 55C for 3 days. The

reaction . vva urified
by col um e H At oo B4 sTERGRTR AR <f"@$yg€&zff?ﬁd‘g{}‘mﬁﬁﬁ“@ﬁ%ﬁfﬁb& di et hyl
et her/ pet bl eu#ﬂ’@f‘ E‘F’) %/20"' thylihe 3&??%@1‘&“1"

phenyl) et ﬁyhelﬁ’lm#tﬁowbmeibyiﬂ}éﬂs}ﬂm,ﬁﬁky) 2- [(phenyl met hoxy) net hyl ],

(2S,3R54R, 5S5) (3.2g, 71% of as a colourless oil. "H NWR (CDClS): S
0.86-0.98(2H, m, 1. 16-1.28(2H, m, 2.56~2.7(1H, m, 2.70-2.88(1H m,

2.91(1H, dd, J = 11, 4Hz), 2.98-3.06(IH .M, 3.41-3.46(1H in),
3.46-3.60(2H, m); 3.66(1H, dd, Ji=

Hz); 3.75(1H, dd, J 10, 3Hz),
3.87(1H, dd, J = 10, 30 6Hz), 4.52 %H ABq), 4.60-4. 74(4H m, 4.83(2H,
ABg), 7.10-7.38(25H, in). b) 3,4,5-Pi perldl netriol,

1- (2- phenyls)&t t HO OH 35
To a sol u%fiso19 Bﬂeﬂ%négw{g&%g tg%l é)—be Xﬁ 'l%ﬁg%g gﬁqfl?sgl(% enyI rret hoxy) - 2-

[ (phenyl nﬁ%@m%fww I &l R’ @r mg er??cﬂ%’clﬁla‘%? Wt%f@mf}l et added
PdCl 21Q. 4gid the Fisdtandaowvi ohwas pwlﬁpébmumm ¢hreraddographg on aticagaitspheat e of

hydr ogen @mabrnd)ghm SWT&QhﬂFb&leyﬁétﬁ)leuhr&ﬁeﬁ)&b gile 9@6@&1@5 ilqmeml)ﬁelagq 3g£8ction and

it was filtene 9_5 &) b dis gge ﬁgsﬁ 1&1919 e materi al
v sboor S5 e e chies o APt TR 8 2Tamd

were | yopﬁ|2l512§éél2thd 3-52eh60(pdrmf, B2 3@(%@@2%h3@ﬁﬁtmbﬁé©ﬁ>ﬁlcﬂﬂ i)l i ca gel
(gr adirent 3@but, ea 1& 1top6}2;9% 5IBOARL) chéo4. 06 ha)) @ )85¢201, aBYE 7.18-7.31(20H,

3,4, 5-pipenidinetriol, 1-(2-phenyl et hyl - 2- (hydroxynmet hyl )-, (2S, 3R, 4R, 59)
(970ny, 81% as a gummy solid. "H NVR (D20): S 2.50(1H, dd, J = 12, 5 10Hz),
2.68-2.97(5H, m, 3.3(1H,dd, J = 9,51-1z), 3.36(1H, t, J = 9Hz),

3.51-3. 6101H, @H,5-PipeddingripB { AHethy)hex3l-2-thy3irggidethyl) (2S,IRHB,58) 37(5H, ). M
mz 268 (M+H)'. Exanpl e 10345Piperidinetrio|,

1-(3- phenyl)propyl 2- (hydr oxynet hyl ) - R 4R 5S) 10 a)
Pi peri di ne, 1- ( 3- phenyl ) propyl - 3, 4, 5- trls( he yl met hoxy) - 2-

[(phenyl met hoxy) met hyl ], (2S, 3R, 4R’§§E§<—

To a solution of piperidine, 1-(2-ethyl)hexyl-3.,4,5-tris(phenylmethoxy)-2-
[(phenylmethoxy)methyl], (2S,3R,4R,5S) (2.6g) in methanol (20ml) was added PdCl,
(900mg). The reaction mixture was stirred under an atmosphere of hydrogen overnight. TLC

25  analysis indicated completion of the reaction and it was filtered through a celite pad and
concentrated. The crude material was absorbed onto 13g of Dowex 50X4-200 resin and
eluted with a mixture of 1:7 28% aqueous ammonia:water. The product fractions were then
purified by column chromatography on silica gel (gradient elution O to 10%
MeOH/dichloromethane) to give, after lyophilisation, 3,4,5-piperidinetriol, 1-(1-ethyl)hexyl-

30 2-(hydroxymethyl)-, (2S,3R, 4R,5S) (320mg, 28%) as a gummy solid. 'H NMR (CDCL): §
0.68-0.80(6H, m), 1.08-1.32(9H, m), 2.30-2.46(3H, m), 2.60(1H, dd, J = 13, 5Hz), 2.90(1H,
dd, J = 12, 6Hz), 3.30-3.38(1H, m), 3.40-3.49(1H, m), 3.55(1H, dd, J = 13, 9Hz), 3.66(1H, dd,
J=9, 5Hz), 3.74(1H, dd, ] = 11, 7Hz). MS m/z 276 (M+H)".

35 Example 12  3,4,5-Piperidinetriol, 1-(2-ethyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)

a) Piperidine, 1-(2-ethyl)butyl-3,4,5-tris(phenylmethoxy)-2-
[(phenylmethoxy)methyl],(2S,3R,4R,5S)
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15 1, 5-Di - 0- net hanesul fonyl -2, 3,4, 6-tetra- O benzyl -D-glucitol (5.0g) was

di ssol ved in 3- phenyl propyl am ne (5m ) and stirred at 55C for 3 daya. ;Fdﬁe

reaction mxture was concentrated and the resultant brown oil was p 5 44405

by col ummP@dssomat ogr aphy on silica gel (gradient elution O to 25% di et hyl

et her/petrol eumether) to give piperidine, 1-(3-

phenyl ) propyl -3, 4, 5-tri s(phenyl net hoxy) - 2- [(phenyl nmet hoxy) net hyl ], (2S, 3R,

4R, 58) (4.25g, 20 100% as a pale yellow . "H NWR (CDC13): S

1.72-1.84(2H, n), 2.54-2.64(4H, m, 2,70- 2. O(1H, m, 2.87(1H, dd, J = 11,

5Hz), 3.34-3.39(1H, m, 3.46-3.°G 765-3.74(2H, nm, 3.84(1H, dd, J

= 10, 6Hz), 4.52(2H, ABqg), 4.62- K7 CAH, rr) 4.84(2H, ABq), 7.12- 7.39(25H,
. 25 b) 3,4,5-Piperidinetriol, 1-(3- phenyl ) propyl - 2- Chydr oxymet hyl ) -

(2S5,3R, 4R, 55) N HO HO OH To a solution of piperidine,

1- ( 3- phenyp-Piiopythar@sufobylt 3,46 piverY-berey hidgiucitd (30g) was dissolved in 2-

[ ( phenyl nahhiButyame (y4ohy) rdStdt 4B5%Sor 4 4a@d)Thé Radih Radele w40ML) was added

ES Ei]r (2) gS(e E]' %o\?llentrat-gﬂ ?nc{ Lﬁf%gdltgﬁ b%\qu il @as‘é}%ﬁﬁ?& fa}wo%ﬂm\ Jﬂ?o%at&'?%p%% ﬁg%?gaa%fl on and

it was fif gfaéifeéﬂe i SU h2% d&&yi %taer@aaola%etéﬁh@e&werpaﬁeéelne hgetybbuel-mat eri al
was absorbé,d-toﬂphmnﬂﬁgthoiy)den)&m%hd@(methﬁ$|(2S RGPt g, Witthasa m xture of
1:7 28% agiiéiRMss AP 08209 @hylacetatbthRurHIERA bihér) hdh WaOiksd WREAy hv@phéLk i sed and
35 then %gﬁ;l ed by colum chromat ography on silica gel (gradient elution O
to 20% di chl oronet hane) to give 3,4, 5-piperidinetriol,

1-(3-%eny| ) propyl -2- (hydroxynet hyl) -, (28, 3R 4R, 5S) (1. 369, 719% of as a
cl ear gunb) ' H JWR-Rip2idlineti$ol]1-6Bethi)I8RY12-(hydjoxy@eths))-1 (3S,3RH¥RIS= 12, 10Hz),
2.51-2.72(4H, m, 2.78(1H, dd, J = 13, 5Hz), 3.05(1H, dd, J = 11, 5Hz),
3.34(1H, t, J = 9Hz), 3.52(1H, ddd, J \4&{9 5Hz), 3. 66(1H, dd, J 40 = 10,

N

5Hz), 3.71-3.81(2H, m, 7.17-7. 35(5H m. A M5 W 282 (M+H)' 23 28JUNJ2005
PO055 Exanple 11 3,4, 5-Pi peri di - et hyl ) hexyl - 2. (hydr oxynet hyl )
(2S, 3R 4R, 5S) a) Piperidine, 1-{Z-¢whyl)hexyl-3,4,5-tris(phenyl methoxy)- [
(phenyhet hoxy) net hyl ], (2S, 3R 4R, 5S)* 5 9, ~ Bn0O oen
1, 5-Di - O net hanesul fonyl -2, 3,4, 6-tetra- O benzy]-D-glucitol (5.09) was
di ssol&/edTo asauticatd yipbridiyd, &4(1-eraylftoiel B dendis@henytmahat)-35C for 4 days. The
reaction B&'l‘hféth‘é@}%m&ﬂﬂ? E{ﬁ'ﬁ ﬁlﬁ‘hﬁ%S) @109321‘1?1 rﬁéﬁﬁnél?%ﬁl‘} and adlaEcPNCIO' | was
purlfled (";t’[}";” tromao Epﬁ ger &P‘%e‘.le o glent VeIu gl%ﬂOto 17. 5%
R et byt - otibeh d7F et R SR eyt an G Bpient S B § L 3.4, 5.
tris( phen%aﬁétshm)ed@fpl@ﬁ‘l‘fé‘rﬂf rh%@%szryaqdé&w|f]ltere(i ok asrlits gjd g8 69, 579 as
a col our | esgentrated. The crude material was purified by absorption onto 10g of Dowex 50X4-200
20  resin and elution with a mixture of 1:7 28% aqueous ammonia:water gave, after
lyophilisation, 3,4,5-piperidinetriol, 1-(2-ethyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
(735mg, 94%) as a white solid. "H NMR (CDCls): § 0.78(6H, t, T = 7Hz), 1.14-1.30(5H, m),
2.32-2.48(3H, m), 2.63(1H, dd, J = 13, 5Hz), 2.92(1H, dd, J = 13, 6Hz), 3.37(1H, t, ] = 9Hz),
3.47(1H, ddd, J = 10, 9, 4Hz), 3.57(1H, dd, J = 11, 7THz), 3.68(1H, dd, J = 9, 6Hz), 3.77(1H,
25 dd,J =11, 4Hz). MS m/z 248 (M+H)".

Example 13 3,4,5-Piperidinetriol, 1-[(2R)-(2-methyl-2-phenyl)ethyl]-2-

(hydroxymethyl)-, (2S,3R,4R,5S)

a) Piperidine, 1-[(2R)-(2-methyl-2-phenyl)ethyl]-3,4,5-tris(phenylmethoxy)-2-
30 [(phenylmethoxy)methyll,(2S,3R,4R,5S)

N
BnO
BnO 500 |

OBn

\__/

1,5-Di-O-methanesulfonyl-2,3,4,6-tetra-O-benzyl-D-glucitol (2.5g) was dissolved in DMF (3
35  ml). Diisopropylethylamine (1.5ml) and R(+)-B-methylphenethylamine (1g) were added and

the reaction was stirred at 55°C for 5 days. The reaction mixture was concentrated and the

resultant brown oil was purified by column chromatography on silica gel (gradient elution 0

25



oil. "HNW (CDCI3): S 0.75-0.93(6H, m, 1.17-1.38(9H, m, 2.16(1H, dd, J.
13, 6Hz), 2.25-2.36(2H, n), 2.52-2.60(1H, m, 3.02-3.09(1H m, 18 JUN 2005
3:24- 3. 36pghts M, 3.40-3.51(2H, m, 15 3.60(1H dd, J = 10, 6Hz), 4.53(2H,
ABqg), 4.62-4.76(4H, m,.4.85(2H, ABqg), 7.18-7.31(20H m. b)

3,4, 5-Pi peri di netriol, 1-(2-et hyl ) hexyl - 2- (hyddrroxynet hyl)-, (2S, 3R 4R, 55)

HO HO HO t IJO e to i -met nylet
Sl PR T i,

reaction pilxyalioe oilad! MR €l orub1- hﬂﬂéﬂn@b Bie2e96HH., iy d2- &;éﬁS(éHemhl ght. TLC

25 alnal y'SB.35B31adi1€aing & 4203150 (BHLi 0 3.64 (11N, 1 eaetIH) 3amdiH, TddWaS%)]f gth)ered thro]chgh

a celige n QRcC r L rbed onto 13g o

ovex. Soxi 900" EuE e R aRY AL Phe e PHRBE) 57T, aqueous

ammoni a: water. The product fractions were then purified by colum

chr omat ogbhphy34:4-Ripé¢ridinetrjel, 1{ GR:2-methybP-phényb ethyll@-(hgdsoxymethyl)-,

MeCOH/ di chixsparpat.bsne) to give, after |yophilisation, 3,4,5-piperidinetriol,

1- (1-et hyl ) hexyl 30 2-(hydroxynmethyl)-, (2S,3R 4R 5S) (320ng, 28% as a

gumy solid. "H NWR (CDCI 3): S O0.68- 0. 80(6H, m, 1.08-1.32(9H m,

2.30-2.46(3H, m, 2.60(1H, dd, J—33 , O(1H, dd, J = 12, 6Hz),

3.30-3.38(1H, m, 3.40-3. 49(1H P T3 dd, J = 13, 9Hz), 3.66(1H, dd,
= 9105Hz), 3.74(1H, dd, J = ). MoMVz 276 (MrH)'. 35 Exanple 12

3,4,5-Piperidinetriol, 1-(2- ethyl)butyl 2- (hydroxynet hyl ) -, (2S, 3R 4R, 5S)

«(a) hPl pﬁrl ath aealuécn(o? @EML& l@g%ﬁ ﬁnéuéri 511&%1941%?\?(@@@1&%00 1%1e[hox 0 OB
en ne n n

(Pheny el BRI Y o5 Sy AR 5y hipn i «ta&@

di ssol ved30Amg). dihg Watmrwém%%(szﬂm ela%ldﬁ@ffsp e flr%slco‘remlgm s The

react imn maktsisimlicated c5mplemecrfttlnea'e®dommﬂ it s filesd|thrangh dodetbtarpad add vvas purified

by col umc&nemaomﬁ@&me Rflerdl kv'a&ﬁhrgﬁh by 5&5 Qb@mto @d%tﬁflm& 5bR4-3890 di et hyl
et her/ petrol eu

. resin anén elettio Sl ha xg) ﬁb Bg‘f ai I’tgr
3,4,5-tr yimet hox efi n%‘{eﬁ ES58'IR 4R 55) (1.93g,
74% as GG G lapgz sl foﬁ’d 520G o r? L S RidonEniBLhor) u ch
was used @S3RAR,S) (300hg 9ﬁ%>}bf asstgageny sbhd.b'H IQMR (5:1]@]139'85‘1 th(sidtd, I el ,
1- (2- gt hy byt Y21 &; dd)y dnoxor el ) 8735129, SBHER, 65 9%3@3'@(4}%),

7.07-7.23(5H, m). MS m/z 282.3 (M+H)".

Example 14  3,4,5-piperidinetriol, 1-[(2S)-(2-methyl-2-phenyl)ethyl]}-2-
(hydroxymethyl)-, (2S,3R,4R,5S)

25 a) Piperidine, 1-[(2S)-(2-methyl-2-phenyl)ethyl]-3,4,5-tris(phenylmethoxy)-2-
[(phenylmethoxy)methyl],(2S,3R,4R,5S)

Me
N
BnO
BnO
" BnO
OBn

30  1,5-Di-O-methanesulfonyl-2,3,4,6-tetra-O-benzyl-D-glucitol (2.5g) was dissolved in DMF
(3ml). Diisopropylethylamine (1.5ml) and S(-)-B-methylphenethylamine (1g) were added and
the reaction was stirred at 55°C for 5 days. The reaction mixture was partitioned between
aqueous NaOH (1M, 30ml) and ethyl acetate (50ml). The organic phase was washed with
saturated aqueous NaHCO;, dried over Na,SO, and concentrated. The resultant crude oil was

35  purified by column chromatography on silica gel (gradient elution 0 to 17% diethyl
ether/petroleum ether) to give piperidine, 1-[(2S)-(2-methyl-2-phenyl)ethyl]-3,4,5-
tris(phenylmethoxy)-2-[(phenylmethoxy)-methyl], (2S,3R,4R,5S) (700mg, 31%) as a pale
yellow oil. '"H NMR (CDCl): 8 1.17-1.21(3H, m), 2.55-2.64(1H, m), 2.79(1H, dd, J = 12,
7Hz), 2.87(1H, dd, J = 13, 6Hz), 2.98(1H, dd, J = 13, 7Hz), 3.20-3.26(1H, m), 3.40-3.54(3H,

40 m), 3.69(1H, dd, J = 10, 2Hz), 3.84(1H, dd, ] = 13, 7THz), 4.46-4.70(6H, m), 4.8(2H, ABq),
7.09-7.38(25H, m).
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15 To a solution of piperidine, 1-(2-ethyl)butyl-3,4,5-tris(phenyl nethoxy)-2
[ (phenyl met hoxy) methyl ], (2S, 3R 4R 5S5) (1.93g) in nethanol (20ml) vep W%&j
PdCl 2 (8B6uoRy). The reaction m xture was stirred under an atnosphere 0

hydr ogen overnight. TLC analysis indicated conpletion of the reaction and
it was filtered through a celite pad and concentrated. The crude materi al
was purified by absorption onto | Oy of Dowex 50X4-200 20 resin and el ution

i th t 28%. ft hilisat
s SRS e iS5
(735mg, @SB RARBShi t e sol i d. HNNR (CDC13): S 0.78(6H, t,

1.14-1. 30(5H, rr), 2.32-2.48(3H, n), 2.63(1H, dd, J = 13, 5Hz), 2.92(1H, dd,

J =13, 6Hz), 3.37(1H, t, J =9Hz), 3.4 “(1H ddd J =10, 9, 4Hz), 3.57(1H,
dd, J = 11, 7Hz), 3.68(1H, dd HQ 6 77(1H 25
dd, J=11, 4Hz) vem z248( MHH) Exarrpl e 13 3, -P| peridinetriol,

1- [(2F5) (2- et hyl - 2- phenyl )et hyl ]-22" (hydroXymet hyl )-, (2S, 3R 4R, 5S) a)
Pi peridine, 1-[(2R)-(2-nethyl-2-phenyl)ethyl]-3,4,5- tri s( phenyl net hoxy) - 2-
30 [ ( phen¥d arsdlininayof piperidihe, ;l([(ZS) GRned Ry 2S)heidd)etiBHO, BirlrisBrbonylBethdxy)-2-

1,5-D - O ppichang a‘h'ak )%enyn sﬂ4ﬁsﬁs}a@7b@m§1§ﬁﬁmhm@my@hmhe&&Pégbz was
dlssolved p

A o5 nepR Bk é%aﬁ&ﬂnw i VgL e sBe S hdrop Bl P EC ot ¢ r e
at 550 f o?naysmqﬁscate#ﬁ@nplémqfdw TeAction ang it eas f&téwéélﬁwgataéﬁhtaﬁeﬂ ie resultant
brown oi | camasntpidi Thedudeymaolalwes miifiedeyt dgorapdnyondn1Gei df Doaveg 80X4-210adi ent

Sl 32" Blnpgresﬁ%n@elgtlo]HNt%turg Q05P2d9R ardmhigtwalel Aveea;f{%?fy/oﬂﬁﬁs{af-?&? gmset her) to
A | E@é@*ﬂ% s sty @Yﬁnﬁﬂﬁ-@%ﬂf Pyt GSBISYR 59 (740,
3209 as a( 1 jas »@RBnY solrdH IN ERF13)::0 161 73R, 1 = 5HpR A5, dd, T

2. 52- 95 59£1B), 10klk), 2390k 2d, 95( BHH)2. 64 :38@5}13@40(95&1{ 89, J BL446HA, 2 2H, M),

3. 64( 1H, _ 1 i 4 3 =o9,
6HZ)1( A 42‘1’1 t,J ﬂﬂz%z@t?ésmiﬁn? ﬁh%}ﬁ?d% 18_;5111%) 33&%){ dd5 31186‘}&%"}08(1

3, 4, 5- Pi p&fral n’&‘?#‘f{%’f"/ 2238 PR 2- net hyl - 2- phenyl)et hyI] 2 (hydroxyrret hyl ) -
(28 3R 4R, 55) M HO\ T _\ T HO HO 10 To a solution of piperidine,

1- [ (2R) - ( Examploys - 2 Piyieitine) BI(#yiethalyphenyDmethf\H3chs ringitenyyetlivxy)-2-

L pheny| TRERGATS by 455 AR Proddf brmidaaff hanol (1571) was added

PdC12 The 'reaction mXxture was stirred under an atnosphere of

hydrogen overnight. TLC ﬁwe

1,5-Di-O-methanesulfonyl-2,3,4,6-tetra-O-benzyl-D-glucitol (25g) was dissolved in 4-

25  methoxybenzylamine (50 ml) and stirred at 55°C for 4 days. The reaction mixture was
concentrated and the resultant brown oil was purified by column chromatography on silica gel
(gradient elution 0 to 23% diethyl ether/petroleum ether) to give piperidine, 1-[(4-
methoxylphenyl)methyl]-3,4,5-tris(phenylmethoxy)-2-{(phenyl-methoxy)methyl],
(2S,3R,4R,58) (17.1g, 75%) as a pale yellow oil. "H NMR (CDCls): § 2.50-2.60(1H, m),

30 2.83(1H, dd, J = 13, 4Hz), 3.39-3.44(1H, m), 3.51-3.61(2H, m), 3.64-3.80(3H, m), 3.84(3H,
s), 3.70-3.77(2H, m), 4.54(2H, s), 4.58-4.69(4H, m), 4.85(2H, ABq), 6.87(2H, d, ] = 7THz),
7.18(2H, d, J = 7 Hz), 7.26-7.40(20H, m).

Biological Data

35  The compounds of the invention were assayed (Table 1) to determine their ICsy concentrations
against galactosidase and glucosylceramide synthase. In the former case, assays were carried out
according to the methods described in Jacob and Scudder, Methods in Enzymology, (1994), 230,
280. In the case of glucosylceramide synthase, assays were carried out according to the method
described in Platt et al, J.Biol.Chem., (1994), 269, 27108.
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15 anal ysis indicated conpletion of the reaction and it was filtered through

a cel'ite pad and
absorpti oppgzat o | Og of Dowex 50X4-200

1: 7 28% aqueous anmpni a: wat er gave,
3,4,5-piperidinetriol,

concentrated. The crude material was purified by 78 JUN 2005
resin and elution with a m xture of

af

1-[ (2R) - ( 2- net hy!

ter

| yophi li sation,
- 2- phenyl ) et hyl ] - 2- (hydr oxynet hyl ) -

6 1.18(3H,
3.29(1H, t, J

/I.l.l_l\' Exa Tp' e 14

7G1l(2199yblr oxymet hyl),

ceramide

%{V“\a‘“ﬁno Ot 30
p 3.5

37 5

.,l.l or—was—stirred
byyeen  aglieous

(2S, 3R, 4R, 5S) (300ny, 92% of as a gumry solid. 1H NVR (CDCL13):

d, J 20 5 2. 42(1H dd, J = 12, 9Hz), 2. 56 2. 87(5H, n)
9HZ) 3.3 1;: M 7 07-7. ’)Qll:l_l ") -z-282 3
per|d| net

3, 4, 5- pi rJa@qbeara [ (|2pust 2- et hﬁorc'imphe hGbffestbioy G-
2S, 3R, 4Rc&fpoud |- Pi perl dld@ﬁmlde 4 intestinal | galactosidase

(
e T e R s S T
1, 5- Di - Gnet hanes zy

T ) Ugegon; o
di ssol vedNb_rbd}IVF 3( ml) Di |§7apropyl et t'%l am ne igGSrﬁl) an
S(-)-(3-|||:L||y|p|| IIULIIyId.IIII

c{ry VW'l auucu =] 11V} 11 1 Ed
at 55C flogxampRay S 280he r eactNQMmuBistyUr €goo@s partyati oned b
NaOH (1M—-30ml) and i se-was washed with

saturat ed aqueous NaHCO3, dried over Na2SO4 and concentrated. The resultant
crude oi |l TR s’ﬁ?w%&ﬂf%ﬂ &ﬂmﬁ’é’nz?ﬂ!:élmﬂe Ay AOBhRBIESPGE Waipki&ede! (gradl ent
eluti %;l Oc L Diiah 2 8“ &t {? gé?f'ngtd{%%t 9@ %71t0§ l%enzyn[?e G

mg

senti ]Hﬁ/ a cnbﬁé{ n Pl "?t urce
1-[ (29 - (TSN < y1) et
tris( phen%m?ﬁf%a%wanz F@ﬁmmdﬁ@tnﬁﬁswjls meeigpcpsidagenssagpvorpperformedagony,  31%)
as a pal edesgribed @incherhicd] eMRS, ACEbr3lpry Manball @xfordA i Bkity Biess) 2xcopt-tlat p4( 1H, n),

2. 79(1H, ﬂﬁic“"é é"r'hr;‘kzd subdifes were Bifdibad SfimetdylamBeRiferbidinkedufBactél, dd, J = 13,
THz) , 3.20-3. , 3.40-3.54(3H, 40 n%, 3.69(1H, dd, J = 10, 2HZ)
3.84(1H, dd, J = 13, 7HZ) 4.46-4.70(6H, m, 4.8(2H, ABq) 7.09-7. 38(25H,
m. 26 pobable2g JUN 2005 b)
3, 4, 5- Pi p€syghundt r i oII;Idmz{n((KSS ( 2-Hedan\3- - 2- pl‘éhyﬂa)]e@ hyl ] 4 2hufray @ oxymgt hyl ) -
g-z[s:( gg 4R,25S) t hNEI E ng ]éuc-ggda%e tSO| Ut RBsi@ke p![ EE' chidétDfdase
- -(2- net hyl - et hy : ris met hg - ¢

[ (phenyl pethexy) n"et hy. 5 M@S 3R 4(.1'?550, {7066+ rMnm hrah gﬁ%@%n‘l) was added
of PdC12| n3@ND) . The reagtion jm Xt wgg was |Sti I‘<Q@ ndenARhigtispspher e of
hydr ogen| overni ght. [TLC 10 anal yjsi s i ndi catgd conpl eti or 1%}‘1\4t he reagti on and
it was f tgh—a—eelte—pad—and _

NB-DGIJ Not tested Not inhibitory Not inhibitory 40

Example 2 10.6 Not inhibitory Not inhibitory Not inhibitory

Example 3 4.0 Not inhibitory Not inhibitory Not inhibitory

Thus, the compounds of the invention exhibit less inhibitory action against both glucesidases and

galactosidases (thereby reducing side effects) than compounds such as NB-DNJ or NB-DGIJ,

while retaining activity against glucosylceramide synthases.

15
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concentrated. The crude material was purified by absorption onto | Oy of
Dowex 50X4-200 resin and elution with a m xture of 1:7 28% anmoni a7 gaitir2i0h
gave, aftmpgpskyophilisation, 3,4,5- piperidinetriol,

1-1(2S)-(2-met hyl - 2- phenyl ) et hyl ] - 2- (hydroxynmet hyl )-, (2S, 3R, 4R, 5S) (250ny,
81%) as a gummy solid. "H NWR (CDCL3): S 1.17(3H, d, J = 5Hz), 2.45(1H, dd,
J 15 = 1%{pAE) . 2. 59(1H, dd, J = 13,41-1z), 2.64-2.86(3H, m, 2.95(1H, dd,
J = 14,61-1z), 3.34 (1H t, J = 8Hz), 3.42-3.55(2H, m, 3.64 (114, dd, J =
8, 5Hz), 3.74(1H, dd, J = 11, 6Hz) 7.08- 7.23(5H, m. Ms nmlz 282.3 (I\/H—l)*
Exanpl e 15 pi pAe?qnéHOH@ of formula (I) or a pharmaceutically acceptable salt or prodrug thereof:

1-[ (4- met hoxyphenyl ) net hyl ] -3, 4, 5-tri s(phenyl net hoxy)-2- 20

[ (phenyhnet hoxy) methyl ], (2S, 3R, 4R 5S)R[protected internediate] VOMe N 1~1
& 0 CeEn 1,5-Di -0 net hanesulfonyl %«3 -tetra-O benzyl -D-glucitol (25g) was
di ssolved in 4- 25 net hoxybenzyl'é 1 (90 m) and stirred at 55C for 4 days.
The reaction mxture was concentr, ngnt he resul tant brown oil was
purified by columm chromatography on sjlica gel (gradient elution O to 23%
di et h)?l et her/ petrol eumether) to give p| peridine, 1-[(4-

net hoxyl phenyl ) met hyl ] - 3, 4, 5-tri s( phenyl net hoxy) - 2- [ ( phenyl - met hoy) met hyl ],
(2S, 3R, 4RyIle®)in (17.1g, 75% as a pale yellow oil. H NWR (CDC13) S

:2)) gg :2)) gg( 1H, Ims’CI:%GQtrgl B3 bincidd-chaln Elk;—l3® tﬂkﬂ])y’sul;)sugrged?b

5 285 Al el P Wit g gty iy o beﬁz

7. 18("8H, lgast tymaqbomzt))ms or éfaw?fka’@(yi ere gyl i g %%gwe L thighy ogBirythe corrpounds
of the i nviemdin pienyles eptm)sslazwatistl(dfaﬁiye)n&))r noredetisarupmts eeldcledifron! 1080, Br,

concent ra¢1|:300@p @gala;;@tl Oaheat @ otalana- Cﬁﬂﬁiagylug,gsyl ceram de synthase. In the

former case, wer e to the nethods described in
Jacob and Scu q%g(eﬁ Oagafsua@%tOr%rzfmﬁ%{%flwg(ﬁ 230, 280. In the case of

gl ucosyl ceramH@V@WPE}“i&?éoma%‘g‘éy%n%re carried out according to the method
descrifhed in Ratt B45qlperidindiiol 1-Bgh?-(hydda@ddthylR6@S,3RARNES); 27 2 8 JUN 2005

PO055 Table 1 ghack hesn 1M&§&r180[%hﬁ9lnﬁﬂfglgﬁhﬂ€@®nﬁm yH, bBoRYAR s§mpound ( 3-

ceram de int estl nal | act.as| das 3 gal act osi dase
E/ﬁ’g yﬁo?za%?v%NB-D@ 3.4 370 85

| act ase synt has)e (%L e
12.6 32.5 Exafiple ¥4 é@a)e etfiflh | p4esyly2-Bodroxymethyd)- 125 FRUROSE %hows data for
human enzynes. e)The Zs.Saypefidinetiinlhil61-pheopl)oliyl Gabydseg npayo(2B3R BRESEent i al | y
as deggcribed in Platt et al, J.Biol.Chem, (1994), 269, 27108, the enzyne
source beﬁ.ng A compound as defined in claim 1 wherein the hydroxyl group at position 3 is in the

R configuration.

3. A compound as defined in claim 1 or 2 wherein R is C;_j¢ straight or branched-chain
25  alkyl

4. A compound as defined in claim 3 wherein R is Cs_jg straight chain alkyl.

5. A compound selected from:

30  3,4,5-piperidinetriol, 1-propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-pentyl-2-(hydroxymethyl)-, (25,3R,4R,5S)
3,4,5-piperidinetriol, 1-heptyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-butyl-2-(hydroxymethyl)-, (2S,3S,4R,5S)
3,4,5-piperidinetriol, 1-nonyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)

35  3,4,5-piperidinetriol, 1-(1-ethyl)propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-(3-methyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-(2-phenyl)ethyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-(3-phenyl)propyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-(1-ethyl)hexyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)

40  3,4,5-piperidinetriol, 1-(2-ethyl)butyl-2-(hydroxymethyl)-, (2S,3R,4R,5S)
3,4,5-piperidinetriol, 1-[(2R)-(2-methyl-2-phenyl)ethyl]-2-(hydroxymethyl)-, (2S,3R,4R,5S)
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human reconbi nant GCS expressed in insect cells. The gl ucosi dase assays were
performed as described (Biochem cal Genetics, A Laboratory Manual, f‘ngdZUGS
Uni ver si typgesess) except that p- nitrophenyl |inked substrates were e

i nstead of nethylunbelliferone |inked substrates. 10 Table 2 Conpound Human

GCS Human f3- Human a- Human (3- gl ucosi dase gl ucosi dase gal act osi dase (C50

I I Gk : S {RL b d 4 1mM
R oo 0 o R R B s,

test ed inhi’bjtory Not. 1’'nhi
i b1t or§) SRBETEIHIEY 8P REE ST D arpl 0 3 4.0 Not i nhi bitory Not
inhibitory Not inhibitory Thus, the conpounds of the invention exhibit |ess
i nhi bitorg actTheromgaind $t4, Hpipérididetrind,sli-gha e 3-(aydebxygathaD, (35,34 §S)( dher eby

reducigng shifanRbdiRASkcdiBR GRBPRUMIS eieh as NB-DNJ or NB-DG&, while
retaining activity against glucosyl ceram de synthases. 15 28 2 8 JUN 2005

PO055 CLAIMS: 1. A conpound of fornula (1) or a pharnmaceutically acceptable
salt or pfodrudycPReBdfs defiped ipapy onepf thepregedingyplaims, boggwithgut pigiyispe)n R i s

C7- 16 st rigi d)hand o), fdonserishedicmbai n al kyl, optionally substituted by

C3. 7cycloal kyl, and optionally interrupted by -0- the oxygen being

separ@t ed8fro t he r(i: ng ?htroﬁgtegl C% at. qu Iteast t Wo gar? n Cgi ons, or Cl140
al kyl ar yl “wher @ PAFPFED RERYF Oy rPHYPe 2 HP ey FOBPOPLAY T WReé™ phenyl s
opt i onal | gnesiiplaimstliie 6cbubyyithers Peswiseion &)sd)igad ¢ eriionallygegesier withpreon F. O, Br,
CF3, OCF3mo@igharmacedtiilly Geesptable girtierorexbipiane heldoraiiadnms. al kyl ; and R i s
hydrogen, or Cl-6 straight or branched-chain alkyl; provided that the

conpound is not: 15 4 5-piperidinetriol,  1-butyl-2- dr thyl) -,
PR G e g A yotdss Rraf gl B4 COoEAd Sapmnka i o o XL TIEESL IV )05
(2S, 3R 4RVBd) compgises3 4 5-pi peridinetriol, 1-nonyl-2-(hydroxymethyl)-,

(2S, 3S, 4Ry)5S) ; reakind a dotbpquing of fiockhuwietlf)i ol , 1- dodecyl - 2- (hydr oxynet hyl ) -,

(2S, 3R, 4R, 5S5); or e) 3,4,5-piperidinetriol,

1- (1- phenyl) et hyl - 2- (hydr oxynet hyl ) -, ||4( 2S, 3R, 4R, 59).

., N
HO™
HO ""OH

OH
dn

20  with NaBH;CN and an aldehyde of formula R?CHO, wherein R? is C,i.15 straight or branched-

chain alkyl, in acetic acid-methanol, or with NaBH(OAc); and an aldehyde of formula

R’CHO, wherein R? is Cy_;s straight or branched-chain alkyl, optionally substituted by C.

scycloalkyl, and optionally interrupted by -O- the oxygen being separated from the CHO

moiety by at least one carbon atom, or Cy.salkylaryl where aryl is as defined in claim 1, in a
25  solvent; or

b) deprotection of a compound of formula (III):
)
s, _N
po”
PO “op
OoP

)
30  wherein R is as defined in claim 1, and P, which may be the same or different, are hydroxy
protecting groups.

10. The use of a compound as defined in any one of claims 1 to 6, but without provisos a)
to e), in the manufacture of an inhibitor of glucosylceramide synthase.

35
11. The use of a compound as defined in any one of claims 1 to 6, but without provisos a)
to e), in the manufacture of a medicament for the treatment of a glycolipid storage disease.

30



20 2. A conpound as defined in claim1 wherein the hydroxyl group at
position 3 is in the R configuration. 3. A conpound as defined in cjaijgn3gs
or 2 whermgjoasR is C _16 straight or branched-chain 25 alkyl. 4. A conpoun
as defined in claim3 wherein Ris C3.10 straight chain alkyl. 5. A
compound selected from 30 3,4,5-piperidinetriol;

EIL. B;ﬁfg: -8 ( hgle(ﬁgeyﬂ%fa dh clai i%%m;ﬁgeﬁiﬂa oh;gd éoégemlsgﬁre 1sdd|}z{rﬂ]|§1¥e¥: 8:
1- heptyl - % P@}?ég&‘ffﬁ% ay—S 15§%§e seas§0r4(’ﬂ§1 ﬁ?’gg?ﬁ‘ St ri ol

1- butyl - 2- (hydroxynethyl)-,. (2S, 3S,4R 5S) 3,4, 5-piperidi netriol,

1- nonyl - 213( hydl’lﬁxlwmtalayﬁl})ound {sASRR iRy Dy of 3hirds 141;0% putpthioghi pi@tigos o) ,

i Eé %?ﬁb% ErﬁHé’ﬁmr%chEYéUf@ﬁ)éﬁ@ﬁrﬁ% 1)0r the frémneiRof iemain-Pick cﬂse?sel%l}pgg: g: Egt :: 8:

1 (2 pheﬁﬁf@? ¥F§‘fch iy B bty idopis P B ity i turabittGie ol et 1 of
1- ( 3- pherd{IA) prespglysa W?%W@Wl}'sacelﬁsdgﬁ R \gEp-manasidgsipprper i di net ri ol ,
1-(1-et hyhl)cbli*pwdsrsbp(emydroxynet hyl)-, (2S,3R 4R, 5S) 40 3,4, 5-piperidinetriol,
1-(2- ethyl)butyl (hydroxyrrethyl) (2S, 3R 4R, 5S) 3,4, 5-piperidi netriol,

1-]
PO

0 5!%) B - % J Urm,;lt 01%6 ofgrclzgr ngo éﬁ? { 2?4' 4?{1 r‘fé%‘ﬂy og% (?fXCYaImS pt)cl)l )% ) but gtﬁout provéo'? a? 29

1- [(28) (2-imrie mnuf@whemmmwtmemmeWml cancer ingdlgligR 4R, 5S) or a
phar mac e Uieinebladtyma bRt enslatiénoticipn@dinignim eieR0bma, Goulupheneifabdd

3,4, 5-pi i i 36dsEb9! candkzsPeNnt yl - 2- Chydroxynet hyl ) -, (2S, 3R 4R 55), or 5 a
phar maceﬁit%iI éa*ugy Sasccecs?asre salt or prodrug thereof. 7. A conpound as

defined in any one of the preceding clains, but wthout provisos a), b), d)
and 18P, flor uskeiupe ehedpopavad asidgligd mpanyiene pfecloams 1 t0efl. bRIOYIFONET PG9S ébrrprl si ng
at | east toBgirchdpeuidtuasofdedediogfient for 89eyn the tetigént 6f AlBmd’ std@efe, but w t hout

provi sos e?}l%) ? )strolg) Paﬂaﬁjso % disB drgﬁf"?zll k ur%< qglqlts@ﬁlrthé%eta HIGE 38fase OB

phar mace Y acce ent s.

I nt S A
P ocaas et REAIE B D WicAHSOTRGE T AR QYN A5 PORAT &1 Al s 1
to 6 15 qmn@hl lﬁdﬁ?ﬂtmwodayedrbeﬁ@torgaglsxa oc@spaepLpared by infectiqus arginigms:foy | 1, |
HON 0 " Grhidhl thg synidesiveéfighicoigitiazhide and eamtial dabydanthoctay fatihsa ilRBLCHO,  wher ei n
R2 1s Cl tfe%éneﬁttcff@lsgdgés aerocin@@Qﬁltﬂ%bnnal glycolipid synthesis, e.g. polycystic kidney

disease, diabetic renal hypertrophy and atherosclerosis; for use in the treatment of a condition
treatable by the administration of a ganglioside such as GM1 ganglioside; for use in reversibly
rendering a male mammal infertile; or for use in the treatment of obesity.

25
16. A compound of formula (III):

(110)
wherein R is as defined in claim 1, and P, which may be the same or different, are hydroxy

30  protecting groups; provided that the compound is not:
i) piperidine, 1-phenylmethyl-3,4,5-tris(phenylmethoxy)-2-[(phenylmethoxy)-
methyl], (2S,3R,4R,5S);
ii) piperidine, 1-phenylmethyl-3.4,5-tris(acetyloxy)-2-[(acetyloxy)-methyl],
(2S,3R,4R,5S);

35 iii) piperidine, 1-phenylmethyl-3,4-di(acetyloxy)-5-(phenylmethoxy)-2-
[(phenylmethoxy)-methyl], (2S,3S,4R,5S);
iv) piperidine, 1-methyl-3,4-di(acetyloxy)-5-(phenylmethoxy)-2-
[(phenylmethoxy)-methyl], (2S,3S,4R,5S);
V) cholestan-3-ol, 1-phenylmethyl-3,4,5-tris(phenylmethoxy)-2-

40 (hydroxymethyl)piperidine, (2S,3R,4R,5S), butanedioate, (3a,5a)-; or
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chain alkyl, in acetic acid-nethanol, or with NaBH(OAc) 3 and an al dehyde of
formula R2CHO, wherein R2 is Cl-15 straight or branched-chain alkél, 2005
opt i onal IRoosgbstituted by C3- 7cycloal kyl, and optionally interrup éh“@% -
t he oxygen being separated fromthe CHO nviety by at |east one carbon atom
or Co_9al kylaryl where aryl is as defined in claiml1, in a 25 solvent; or
b) deprotecti @ of paheH@ARAYREnyRheth@rMIdiephehylihdthoxylR2-[BEEAyRArbonyl P (111)
30 wherein R 5? gi%é&hq&giﬁgzgh i%ﬁ%R%é )L, whyfh[ﬁayybe tﬁé&g%ne or
different, are H@ % % %Ségroups 10. The use of a compound as
defined in any one of clains 1 to 6, but without provisos a) to e), in the
manuf acture of an inhibitor of glucosylceramde synthase. 35 11. The use of
a conmpound as defined in any one of clainms 1 to 6, but w thout provisos a)
to e), in the manufacture of a nedicanment for the treatnment of a glycolipid
storage disease. 30 2 8 JUN 2005 PO055 12. The use as clained in claim1ll
wherein the glycolipid storage di sease is Gaucher disease, Sandhoffs

di sease, Tay-Sachs di sease, Fabry disease or GVL gangli osidosis. 13. The use
of a conmpound as defined in any one of clains 1 to 6, but w thout provisos
a) 5toe), inthe manufacture of a nedi canent for the treatnent of

Ni emann- Pi ck di sease type C, nucopol ysaccharidosis type I,

nmucopol ysacchari dosis type H D, mucopol ysaccharidosis type [I1I1IA,

mucopol ysacchari dosis type VI, nucopol ysacchari dosis type VII,

a- mannosi dosis or nucolipidosis type IV. 10 14. The use of a conmpound as
defined in any one of clains 1 to 6, but w thout provisos a) to e), in the
manuf acture of a nedi canent for the treatnment of neuronal cancer i ncluding
neur obl ast oma, brain cancer, renal adenocarci noma, nalignant nelanona,
multiple nyeloma and nulti-drug resistant cancers. 155 15. The use of a
conpound as defined in any one of clains 1 to 6, but w thout provisos a) to
e), in the manufacture of a medi canent for use in the treatnent of

Al zhei ner' s di sease, epilepsy, stroke, Parkinson's disease or spinal
injury; for use in the treatnment of disease caused by infectious

m cr oorgani sns which utilize glycolipids on the surface of cells as
receptors for the organismitself or toxins produced by the organi smor

di sease caused by infectious organisns for 20 which the synthesis of

gl ucosyl ceram de is an essential or inportant process; for use in the
treatnent of di seases associated with abnormal glycolipid synthesis, e.g.
pol ycystic kidney disease, diabetic renal hypertrophy and atherosclerosis;
for use in the treatnent of a condition
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treatabl e by the adm nistration of a ganglioside such as GM gangli osi de;

for use inreversibly rendering a male manmal infertile; or for usezggummgg;
t+ eat ment pgdszobesity. 25 16. A conpound of formula (111): PCS..

(1'1'1) wherein Ris as defined in claim11, and P, which may be the sarre or
different, are hydroxy 30 protecting groups; provided that the conmpound is
not: i) piperidine, ABSTRACT
aneny ) Tty - SpA RMACRORICIN VARV Pk BRGE Hei Rk ot ! ]

1- phenyl met hyl - 3, 4, 5-tri s(acetyl oxy)-2-[(acetyloxy)-nmethyl], (2S, 3R 4R 5S);
35 iii) pCpapiuddne fortruph®ny| met hyl - 3, 4- di (acet yl oxy) - 5- (phenyl nmet hoxy) - 2-

[ (phenyl met hoxy) -met hyl ], (2S, 3S, 4R, 5Sf; iv) piperidine,

1-nmet hyl - 3, 4-di (acetyl oxy) 5- (phenyl nhoxy) - 2- [ (phenyl nmet hoxy) - net hyl |,
(2S, 3S,4R, 5S); v) chol est an- 3- oI

1- phenyl net hyl - 3, 4, 5-tri s(phenyl neII, “#Zn 40 (hydr oxynet hyl ) pi peri di ne,
(2S, 3R 4R, 5S), butanedioate, (3a,5a)-;4gr 31 PO055 2 ~f UN 2005 vi)

pi periine, 1-phenyl nethyl -3, 4- dl(pheny met hoxy) - 2- [ ( phenyl car bonyl oxy) -

net hyl ] - 5- phenyl car bonyl oxy, (2S, 3R 4R 5S). 32 ABSTRACT PHARMABEUTI CALLY
ACTI VE Pl PERI DivhEreiDRREMAEN YK Sious Gdntnem g@supd, afearafull aa irthibitors ofl ) [ err]

wher ei N RohERYBSEMIS s agé)us substituent groups, are useful as inhibitors of
gl ucosyl cerani de synt
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