; e3e|]|}$6ZT(3 0 ~~, N ~co3 WD 00/ 09507 1 *coooo2* ',. PHENYL YANTH NE

DERI VATI VES PCT/ EP99/ 05814 5 Field of the invention The presen3ﬂ|dANn2mBn
relates to glycol derivatives of xanthines, processes for the
preparatlﬁﬁg #maceutical fornul ations conprising them aﬁﬁ“@ﬁ@WﬁSUEe in
medi cine) particularly in the treatnmertt and prophyl axis of inflanmatory
condi tions, imune disorders, septic shock, circulatory disorders and
gastrointestinal inflanpation, infection or damage. = Background of the

i nventi on Leukocyte ad%ﬁ@'”ﬂmwﬁmmmﬁcular endot helium plays a critical role
i n the pathogenesis of ases. This adhesion is an early and
requisite step 15 in the ntapoati on of | eukocytes into surrounding tissues,
and is 'essential for the initiation and perpetuation of inflammatory and

i mmune di sorders. The adhesion process is dependent on the induction or
upregul ati on of adhesion nDgﬁguhgﬁuﬂ%ﬁhnﬁmﬁﬂgghgeliun1 t hereby representing
an inportant target for diseases I'n I'C eukoCytes contri bute
significantly to vascular and tissue 20 damage. The di scovery and
develsoprment of small nol ecul es \@igldiofthedventinl y bl ock or . inhibit the

area of toPapRapE MiveRlioh SHAIEL 16 T dptfaRYER ol Sarties Bihcosibe dBtee

25 Curr enﬁhmnpreprarammmhaymapeatlm fesnuatiens mm;mmg thema,cgnd tifairuse i m
acconpani %d?&"PéeVﬁérﬁc@hH? Al ftﬁét frea gifiehﬁréndieélﬁ r@%@eotd' Sifidfiri(atd

seri es of am des se ecte xant hi né der| atlves

ex esters rfg
whi ch, at CPBWt'BBﬁce‘rﬁ‘E'mHFFo SOrdRFRs. i §ePtiches ves“d‘fcb‘ilﬁtg'fy adiseedars mNtcul es

on cul t ur g@stromeestinabinfiafthatien, rinfeetlmbekiamageel I's. These conpounds are
therefore 30 indicated for the treatnent of inflammatory conditions, imune

di sorders) infectious diseases, C|rculatory di sorders, and a nunber of
ot her conditions in which thesag ~:=nl:|kocytes and endot hel i um

| ” 2
P opounde Hefikotyte ® adRee] °ﬁp%'%@ﬁ%%5@v%"80?%3§o$°ﬁﬁ% %9--??3{5“
0 (CH2) m- m@nggﬂ@gﬁo@fs\iamm iseRS98. af Hisnadhesion de garRRiv aRd ireguigte stal om o
to 113 X @nthe’ nfigmationdsiiearenytey mz\syﬂﬁromfdnsgl ltisBues, and ifesserntidl f6ithe p or

CH=CH- B
{ndepencemiigtar b “dPehiBiol” s lonarifbtore e Jhfnuies Hisiets g The
cycl oal keuaﬁhesuandpmess is siﬂpemdest andthesh induetient ocaprggtﬂahmpmuc&ue@mrer S
and am degnd|B&4i8e  on ANE éAtdth Mﬁﬁ 'tﬁer’ii:ﬁ?éﬁ?@&eﬁﬁng ey ﬁﬁﬁ@&gﬁtyt&@éﬁaéﬁs

i nmune di sQrders ti1c 10 s at.or orders an
gast roi nt SiSGASEE” I WhighHRYkIEYIas, CRRIrtIE RioRBiRARtY ta ¥assWar and; fissue

| nvegt i on daavagedi ngly the present I nvention provides a conpound of formnula
(1): 15 . i (clw)~ R~ _RNII NOII RN(Q ~k XO- RZ R~ Rs wherein Z
represents a 5 or 6 menbered cycl oal kyl, aryl, substituted cycloalkyl or

20 subst i fTecdisapvary ang devslopmenkaf small molecwssiwhick spegifically bjack oF
substi t ut ghigk yt'hﬁo Bdhesieb! ihté:%héhé“ (}i¢) Iélikbc?fesmﬁrﬂ hRé eeRdGABRUME i <‘éred

C°"h5) Nelaclvarres Qamppiyt IR EobeLaRRGUIt ot o oy eksseer
00/ 08507 Turrent Ertiftammatory itrdatgentohade limited, efficacy, often accompanied by
severe side-effects. We here describe the discovery of a series of complex
esters and amides of selected phenyl xanthine derivatives which, at low
concentrations, inhibits the expression of adhesion molecules on cultured
human umbilical vein endothelial cells. These compounds are therefore
30 indicated for the treatment of inflammatory conditions, immune disorders,
infectious diseases, circulatory disorders, and a number of other conditions in
which the adhesion between leukocytes and endothelium plays a major role.

PCT application publication No. WO 9604280 describes compounds of formula:
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PCT/ EP99/ 05814 X represents -0, -N(H -, -N(C, .sal kyl)-

- N(C3%cycl oal kyl )-, -N(C1.~8al kyl ) (C3_a cycl oal kyl), - N((CHZ )

al kyl, aryl, or ar al kyl)]-, -CH20-, -CH2NH) -CH2N(Cal kyl) - OFY) MN-20L3

_ CH2N( C3~8WR098503y 1 )=, " or -CL 12alkyl-. 5 mrepresents 0- 1PCIERISNSHENt S
(-CH2)p) (-CH=CH)p, (-C-_C)p, (-(OPLICH2-)P or (-CH2(O P1l)p where p and
p' i ndependently represent an integer 8 fromO to 4; y and y'

i ndependently represent integers fromO to 10; R3 represents H, straight or
branched Cl1_12al kyl (optionally substituted by phenyl, -CO phenyl) CN,
-CO(C, _3) alkyl, -002(Cl_3)alkyl, or containing one or nore O atoms in the
al kyl chain); Cl .6 straight or branched al kenyl (optionally substituted by
phenyl ,» - CO- phenyl, CN) - 1-.3) alkyl, -C02(C1l_3)al kyl) or containing
one or nore O atons in the yl chain); Cl.~6 straight or branched al kynyl °
or a group Cl1_3al kyl -NR8RO!15 wierein R$ and RO are independently H,

Cl.~3al kyl or together forrfCHk 0 6Hnenbered her( X i c group,
optionally containing other HeNeT o ed @ omO Nor S R4 and R5
i ndependent|ly represent -C3-8 rai ght chain or branched
Cl. ~6al kyl -hydrogen -strai % ~

N c2~6al kenyl -aryl or substituted
aryl; -heterocyclic group o subsrtuted het erocycl i c group, including
heteroaryl and 25 substituted hepgy. aLMngggups R6 and R independently
represent Oor S; with the proviso“Hat -y and y' both represent 1, -k
represents 1 30 -p' represents zero, -R2 represents Hor M, -R3
represents H -X represents O or -Z represents phenyl 35 R4 and RS

do not botWhesginds@nd @ jce md@p@ndemlxemegwsrfrqr@@som%r 09507 4 or a

sol vate thxraﬁgfy afd fhdehepdeht] ax@jén gns@ RQr;provi des a corrpound of fornmula
(la): é % Hz>Y R Rs

beT) Eboos deBS Higann o GEHFCtbln whalefls a3 meatch LoD, Lt | oyl
substit ut efl angd(B @ lirydgpandentip shethyt, ddarchdd) Caaj dlkgly @ xngldygloalkgt tyir 3.8
substi t ut e%,g:(y (Kyl, or substitut ed aryl 10 optional l y cont ai ni ng one or
nore het er gat ons eI ected fromO N represents hydro en or rret hyl ;
R2 repr ese#iid saljairsaiates end @ameQﬂUt‘C%'M@CCQﬂ*anﬁzﬁsk%sa a therepfd or 1
N represendgd #eif Oségﬁrtrﬁtnibr&(bﬁﬁﬂarﬁ% [ge@l‘séé%ﬁ ,Smrftine di¥drllerk, septlc

oo iS5 dhocks s girdamdng liSo it e oadl Tef%' Mlmation, Aeaa ot ) Oy

- Cl~. 12al kdamagen represents 0- 12 Q represents (-CH2)p, (-CH=CH )P,
(- CSC—)p) (-(OPICH2-)p or (-CH2(O pl)p where 20 p and p' independently

represent an integer of fromO to 4; y and y' independently represent
integers fromO to 10; R3 repr&-@@éﬂbﬁ-@ﬁdé}’-&@br branched Cl1_12al kyl
(opt i onal | Accuripiglyt thieqsteBgnpinesniion pfaRidese epmpolid of @6¥neilia (B) al kyl
-CDZ(lg _3)al kyl, or containing one or nore O atons in the al kyl chai n) C
straight or branched | kepyl, Cl~.6 straight or 25 branched al kynyl or a
group -Cl~_3al k -N R9 erein R8 and RO are i ndependently H, Cl1_3al kyI
or together f nmenber ed heterocyclrc group, optionally

cont ai ni ng o®her hNt er sel ecyeg \f rom N Qr S; Rﬁ and R5
i ndependent |y repr sen 30/-T8, 8 ¢ cIIo Ik;/(l @}Ql N 2CC3 wo 00i 09so~ 5
R’ N ‘@ n R’
(CHZ)
RS

wherein

Z represents a 5 or 6 membered cycloalkyl, aryl, substituted cycloalkyl, or
20 substituted aryl, said cycloalkyl, aryl, substituted cycloalkyl, or substituted aryl

optionally containing one or more heteroatoms selected from O, N or S;

R' represents hydrogen or methy!;

R? represents hydrogen, Ci.42, alkyl, aryl, or aralkyl;

k represents 0 or 1



PCT/ EP99/ 05814 -straight chain or branched Cl~.6aikyi -hydroddh JAdt 283nt
or branched C2_6al kenyl -aryl or substituted aryl; 5 -heterocyclic group or
substi t ut ocyclic group, including heteroaryl and su

het er oary%garb?apﬁs? R6 and R independently represent O or Pé*k%%g/fsgg

provi so that when -y and y' both reprgsent 1, . -k represents 1, -p'
represents zero, -R3 represents H, -X represents "Oor NH and -Z represents
phenyl 15 R4 and RS do not both represent cyclohexyl; or a solvate thereof.
Detail ed Description of the Invention As used herein, the term"aryl"
refers to a carbocyclic group having 6-14 carbon 20 atons with at | east one
aromatic-sin henyI ) or mul tiple condensed rings in

whi ch at Féﬁg@gﬁﬂéénﬁgﬁ'gé"%{){)r&$$ .g., 1, 2, 3, 4, tetrahydronaphthyl,
napht hyf, XarepreydantsoraOp,heNeH)-hr-N@a-salkylhsedﬂ(@erseyoioalkm- t N(D'58 ?g(to3taut ed

aryl" ref 8rcjoélﬁ¥i?r ngd*?%éi‘?r@im{g?kﬁ”ﬁtﬁfl' W@}, eédr %gl )i h @Heoor uncti onal

groups, f owe
trifluoro ifN(IC1-s§ ho,-ChileNiC3-scyaiaaiicy)-, O'I”rﬁimﬁ M- aryl aryI oxy,
het ersocychﬁe Meoyi2 substituted heteroaryl, vitro) cyano, al kyI t hi o,

o a C1 18P i n?aﬂ#rtég,'@ﬁﬁ-cg?ﬁ G b (RO EHER B Uk B duheren: i -

substl t ut pdnb)p amdapphdentlymdqxés&mtta;dmta&gdr ojrfmlpo tas4;used herein, the term
"substitufeg li~ 4pfers to al kyl or
e enefosrt Pl e 12

cycl oal ky more functional groups) e.g.,
35 hal ogeR’ reprasents| tﬂystralgbtrer brangbgg Citealkyl (@pkionally substitited by phamyhy| )

am no, am@l@) hefyl® CN, Ifb IO%QE(@QZ)M i/ EP%HE% 8F Prorsl o
hydroxyl, ar ylﬁ roc ﬁé het er oar yI

vi tro) cyd i3l cPhaE '@I'Q lé@m/ pt‘%a%ﬁ'épﬂ@r"@ﬂn t he

term "het by phyhym-(gooppenylecw sCO(Ca.g)satkyIt @@Q(CMSI&W babedtarrﬁngronérd?mt IC

i daol ey 7y “%NEE‘“' 3 4Rt SBRS Lo SRR ir beBnSh O alhDl marSunye s 0y

pyri dazi n@h-aljsyl nyI pyrazinyl, pyrrolyl, pyrazolyl, imdazolyl,
pyramyl twrévém R‘h'aﬁHYRQ é}éamabbéndeagxﬂzcmygark;ﬂwfdto@?éthaﬂ forhh'aas%ﬁ/g
i ng

t hi adi azol [ condense
napnt hoyr Mepiberad HedssaoyBlc bivush cAtipat, Portg Mg Bifer brcpioms.sRseds
from one front O Meort® eroatoms) such as N O or S, within the ring. The
heterocyc f e unsubstituted or substituted (i. a
"substi tuF %nﬁ ﬁﬁ%%@éh@&tt%@té%@n& th e.g. hal ogen, |ower alkyl, | ower
al koxy, | dwercydaglkyihi o, trifluoronethyl, amino, am do, carboxyl, hydroxyl,
arylyg ar ytgpgyghtnﬁ,bﬁ{gpupddcﬁegr@ kypetroar yl, substituted heteroaryl,
vitro, a’}y 15 alkythro thio sul fam do and the like. As used herein,
the term "NIRGEY Shryl " refers to a het erocyclic group in which at |east one
het er ocycl-sttalghtruy branched@bsalkeyl As used herein, the term "substituted
het eroaryl rgf&js‘?fﬁ a8 terocyclic group opti onaI |y substituted with one

nmore substituents I ncllli ng_hal oge | oner al kyl, |ower al koxy, |ower -
aI kyl t hi o-hatesocyelisr Qmmﬁr)Sl&ﬁﬂHtﬁd gmer@yyqt@r gtgupr inclugingr bﬁtﬁ@awl ynd
arylagxy, Qﬁﬁﬁ&@l@ﬁ%éierdﬁl(f?@ substituted heteroar yI vitro, cyano)

Yde

al kyl t hi oL gt hi ik 25 The term"d . ~12al kyl " as used
her ei n reg g%{ "5??%5‘%? PB?%&Q& Srk groups containing the

i ndi cat edwithrthe profise thdtawheri ons. The term "C2~6al kenyl " refers to straight
or branch I rmoups 30 containing 2 to 6 carbon atons for
exanpl e pfﬂp@é]ngl l?abntg 'Jéﬁﬁé@en%m "C3. ~8cycl oal kyl ™ i ncludes cyclic groups

cont ai ni ngk BEes’MBIn at ons such as cycl opropane, cycl obut ane,

cyclgopent ere fég@ln@glgémﬁe cycl ohept ane and cycl ooct ane and i ncl udes

bri dged cy, oaI K u for exanple norbornyl. 35 3 0 J~~N 2~~3 WO
00/ 09507 F’%ﬁ%%ﬁrﬁgﬁ P@' %~ In one particular aspect, the invention

provi des Rt represerdsdt, formula (1) or (la) wherein R4 and R5 independently
represent; '8 trai ght chain or branched Cl~. 6al kyl; 5

- hydr ogen; Xo(rg&%é%{% ﬂtﬁ%ra%(?anched C2. ~6al kenyl . In anot her aspect, the

i nvention %fmﬁ%tsé'mifpound of formula (1) or (!'a) wherein R4 and R5
mdegendem“landrre*'pd@mbo&t ydpresemtdyeliotientyled aryl. ~0 In another aspect) the
i nvention provides a conpound of formula (1) or (la) wherein R4 and RS

i ndependently represent a heterocyclic group or substituted heterocyclic
group, including heteroaryl and substituted heteroaryl groups...15 In

anot her aspect, the invention provides a conpound of formula (1) or (la)
wherein R3 represents Cl_3al kyl NReR9 and R$ and R9 independently represent
H or Cl_3al kyl. In another aspect, the invention provides a conpound of
forrrula (I) or (Ia) 20 wherern R3 represents Cl 3a| kyI NR8R9 and R$ and R9

e a4 T . .



I n anot her aspect, the invention provides a conpound of fornmula (1) or (la)
25 wherein Z represents a 5 or 6 nenbered cycl oal kyl, aryl, sgﬁi _Mg‘rtzﬁ&
cycl oal kyl or substituted aryl containing no heteroatons. In t

aspect, thdv0 0p/9567 on provi des a conpound of formula (1) or Kdmiposfssiei n Z
represents a 5 or 6 nenbered cycl oal kyl, aryl, substituted cycl oal kyl 30 or
substituted aryl containing fromone td*three heteroatons independently
selected fromO Nor S In one preferred enbodi nent, the conpounds of
formula | are defined where Z represents a phenyl ring) thiophene ring or
pyridine ring, nore preferably phenyl. 35 Q ~~, N ~co3 WO 001 09507 8
Preferably the grouping O--(Q C k X~-O-R2 ~R PCT/ EP99/ 05814 may be
attachetl t @r4 sdlvatevtherddfabl e position. Wien Z is phenyl, preferably this 5
group is attached to the phenyl ring in the para position. In one preferred -
enbodi ment, the conmpounds of fornula | are defined where R is H 10 In
anot her pr &fter pregeabinventiemalsa previdesEocompouind ob farmiwa (laar e def i ned where
R2 is methyl or ethyl. 15 In one preferred enbodi nment, the conpounds of
formula | are defined wherg k is 1. Another preferred set of conmpounds
within formula I, agre B-efu“?d where nis from8 to 20, nore preferably from
8 to 15. Hovveve'r(cﬂﬁvc rtaijn enbodi rrents of the present invention) such as
wherein R3 |sRot herNt ha n nay rably be S orter (%gan 8 to 20, such

as 5to 20. Sinlar \s 0, ril shorter than 8
to 20, such as R | NMNanot mzrrpounds within
formula I is defined(MereXm-O) , oR N{l -. 25 1n one

preferred enbodi nents t'he conpounds of forrrul a l are‘defl ned where Qis
(-CH=@&+)P. Mre [ﬁreferabl y) conpounds are defined where Qis (-CH=CH )P
and pis 1. One preferred set of compounds of formula | are defined where y
and y' are the 30 sane. Moire preferably, conpounds of forrmula | are defined
where y andviereiiye 1. 3 0 J~~N ZCC3 9 In another preferred enbodi nent,

thef coﬁpgurziﬁeprfesfdeﬂts”l}d ;;5 br86 Emdm’blei’&ﬁ c?’@&faﬁ(yRSam @ﬁbét}{iétegé@gélbgkws@r of
referred ¢ unds of, for e
Pndependentﬁ"@g@ t%(itaéﬂ 15?5{;1%”383'5)’ Y c&H@?@ﬁ%%‘%‘%ﬂk Yie & I8H St'ﬁl‘ted aryl

C3_8cltc| oaldpfibnaliylcantgining/one grmedrertadiesoatcunsaetedrsd fom OnUleerEﬁl,dent |y
sel ect ed f rpginge g,yééﬁqﬁghxémg%ﬁc&qﬂg I ) cycl ohexyl, propyl, butyl,
uty

i sopropyl, |2so t'houg h one ‘l()ref erred set of corrpounds s
def i ned whdt depeesants hgdreoend iz Al ar&n@fﬁéﬂ Yireferred set of conpounds
i?rbdgfi ned w\i@@r@eﬁlﬁs@m} 5 are 10 the sane. ]Icn agf)t helr3 pLe}‘?grreg 5
enbodi nent More preferably, bot and R are

15 Accordi %@5@%@@%‘?@%@23’&?&% lg_r esent invention provides a conpound
of fokirul a X rgpreseptsaO-asNFri MNE1adlyly, WNECssaycloalkyl):, ON[ErteG2Q)s(4-120f
these, conpudsniVieR RARy! |r¢|q Qb e.4lkat-e preferred, and

t hose Wherelpﬂ'h& ¢s an ? Ylm' Q?g arg%nmorég%r@erred 20 It is to be
under st ood

" P rItZ"T"fS)?' ‘covers all comnbinations of particul ar
and prefer rmdegmepes Ol2cri bed herei nabove. The invention also includes

f
&“hé?:{ o n R FPRBBHAR S LB (RE=C 5 R i e fre
nmpozthds dframchp |indemndﬁntiyrrepm@nt an integer of fromOto
(E) 4- (1, 3-ypiasd Qqﬂaébénderﬂly?fe%réﬁrﬂﬁﬂé u%t?orﬁ (ﬂtd)1<@‘9H' purin-8-yl)cinnamc

Aci d Nonaet hy!|
(5 <4 (1S R epiSaanst Eh syttt renchedC praely (aptianaly subsituted. by PR, 5
30 yt)ci nnaﬁiO: mtmemi/IJ\BhIaeCIQ(Dng)ealHyycSIO2wt HialkyEtdrecorisinimg, one or more O

(B)-4-(1, 3- p ) tr aqég]— iR- 8- '39%

Aci d Nonaet%?ﬁ‘%n{erp al%yll\%lﬁ]l %‘fﬁé&lﬂe%r ? %'l' %m'eﬂyk @145 :?Y 0%9507
PCT/ EfBo/ odwanchest alkynyl oragrOUP -C1 salkyl -NR°R

(IEg-~4 (1, MrkAn@(mRPI and qw%flaa@tmdéﬁerﬂde?m? 8; tﬁtgéﬂ(w@fctoéetﬁeﬂlf@mﬁ) P8 puBi n- 8
yl)ci nnam c_Aci. d c

T e oS BT B SR S Bhu M sl FeE hstermaiem 95P4R8 e
ic Acid I\Iorfm@.lldmﬁy ycol Methyl Ether Ester; 5

(E)-4-(1, 3@4%@,@9&%@8 ol fpresént. 3. 6- tetrahydro 2, 6-di oxo- 9H- puri n- 8yl
) Ci nnam c Agid yl ene ycol Met hyl Et her Ester;

(E)- 43Q 1, 3‘&%&)’9@1 bxyl et hyl }-1, 2, 3, 6- t et r ahydr o- 2, 6- di oxo0- 9H- puri n-8yl)c
i nnam ¢ Aci d Nonaet hyl ene A ycol Methyl Ether Ester;

(Er4-(1, 3-bi s(phenyl)-1,2,3,6-tetrahydro-2, 6-di oxo- 9H— purin-8-yl)cinnam c
Acid



10 Nonaet hyl ene d ycol Methyl Ether Ester;
(E)-4-(1,3-bis(2-methyl-propyl)-1,2,3,6-tetrahydro-2, 6-di oxo- Mp%erwﬁl )C
i nnam ¢ AQY thyI ene dycol Methyl Ether Ester; (E)-4.

pyl - 3-cycl oﬁexy#ﬁrret hyl )-1,2,3, 6-tetrahydro-2, 6-di oxo-9 P(C("Ewg’oss“

H purin-8yl)cinnam ¢ Aci d Nonaet hyl eng G ycol Methyl Ether Ester; 15
(BE)-4-(1,3-bis(bicyclo(2.2.1

) hept - 2-yl net hyl ) -1, 2, 3, 6-tetrahydro- 2, 6-di oxo- 9Hpuri n-8-yl)ci nnam c Acid
Nonaet hyl ene d ycol Methyl Ether Ester;

(E)-4-(1-cycl ohexyl net hyl -3-butyl)-1, 2, 3, 6-tetrahydro-2, 6-di oxo-9H puri n-8y
| ) ci nnam-c Aci d Nonaet hyl ene @ ycol Methyl Ether Ester;

(E)-4-( (1-st;alghlmha}m oebhgnct@doCegalkyl- 1, 2, 3, 6-t et r ahydr o- 2, 6- di oxo- 9H puri n-
8 20 yl )cr % Aci d Nonaet hyI ene dycol Methyl Ether Ester;

(E~4.-(1,3- 8% enzyl)-1, 2,3, tetrahydr02th|oxo6oxo 9H—pur|n8yI)C|nn
anic Acid M@tﬂybféﬁéh@ﬁz@ﬁ keBYhyl Ether Ester; (E)-4-(

1- net hyl - %@%mﬁg@a% |)- 1,2,3,6- tetrahyd ro-2, 6-di oxo-9

I(—I-E|)oar§| ? ( ?y tci-o?pglgm group or suq:) ?‘hﬂ&d% Eieroc\{'c‘oc g%br}phyrncflz}dpnegr hg etrcexr:\('yl and

f | uor obensubstitater], Betéraaryil grioupsp- 2, 6- d| 0X0- 9H puri n-8yl ) ci nnant Acid

Nonaet hyl LE)-4-((
1, 3- bi s(2 %S?r%g@hg &gaél{htﬁébgé?&? fo- 2, 6- di ox0- 9H purin-8yl)ci nnam c
Aci d NonaMithythe psovisg dkat whemy| Et her Ester

(B)-4-((1, aﬁg@pb@ﬂﬂ% yégenl 2,3, 6- tetrahydro 2, 6-di oxo-9H- puri n-8-yl)ci nnam
ic 30 AC| Nonaet hyl ene G ycoI Met hyl Ether Ester;

(E) -*4. - ( (€ (BRCEBFIRYI et hyl - 3- met hyl ) - 1, 2, 3, 6- t et r ahydr o- 2, 6- di 0x0- 9H- puri n
- 8yl )CI nnapﬁ repfesahtdeerset hyl ene d ycol Met hyl Ether Ester;

(B)-4-((1- ﬁb%ﬁé é@gg.}” -propyl ~l

,2,3,6-tetra ro- 'di oxo0- 9H puri n-8yl)ci nnam ¢ Aci d Nonaet hyl ene d ycol
Met hyI Et k¥ represents O or NHJandy 2003 11

(BE)-4-(1, SZbérﬁ-ééeﬁﬂs F_q{g;enzyl) 1, 2,3, 6-tetrahydro- 2, 6-di oxo- 9H puri n- 8yl ) ci

nna c Ac col Et her Ester;

(E) gdtﬁ”éﬂg@g?é‘?gﬁﬁ AGEEN fyfyo\?eéylt et rahydr o- 2, 6- di oxo- 9H puri n- 8yl )
ci nnam c acadolatadhdérgbéne d ycol dodecyl Ether Ester; 5

(E)-4-(1, 3-bis(cycl obutyl nethyl)-1, 2,3, 6-tetrahydro- 2, 6- di oxo- 9H puri n-8yl)
ci nnam ¢ Aci d Nonaet hyl ene_d ycol Met.h /| Ether Ester,;

(E)-4-(1-nethyl -3-cycl ohe o 0- 2, 6-di oxo-9H purin-8

3(/' g ci nnarrws d&"éddhéienaqhawlaﬁﬁia "y:e@értsgteywérgrsgmrc d?@hﬂrhavu'xg 6-14 carbon yei nn
U [

am & 10 A@ ?Y\Io‘ﬁjhaﬁyf gc)@ey quﬁﬁ? arP I%ng or Blp%enyl)por mul?ppé

(

E)-4-( é Bebdsmsgcblmigsxm whicl?, &, &asétor@ymgo&amrdabmo(@g-,pmr iN-3- W) ci nna
mc CI

(E)-4- SQE 5? cyc opteﬁ!;‘?%&%%&qryg?gﬁgetﬁ%{t@h&dro 6- 0x0- 2-t hi oxo- 9H pur|
n- 8yl )CI nnam c Acid Nonaet hyl ene dycol Methyl Ether Am de; 15

(E) -4-( 1A3Aé)u%N(ga Hét?bmﬂthﬂft@w“%uﬁst&?fédGa rewénectbOar%l optibAy Bubstituied- 8y | )c
nn i ¢ ACi nae

(B 2 (1 :PBRE, Ak Hnchdt oSy o.0s PladeR, dfivar oo lamer 89 pur  n-
8yl ) ci nnalowerAgikyithion frifliuoromethyld amino,Nemidd, darbexyl Ahiydroxyl, aryl, aryloxy,

4-

(1, 3-8 ﬁgyﬁb@@xm@mr )sdochtcicl YRRBEKI" o emiso- sie! by ) en

zoic 20 Ac aet h}/ 4 yco
4- (1, 3- Bi SptgwIdh ¥1)-1, 2, 3, 6- tetrahydro 2 6 di oxo- 9H puri n- 8-yl ) ben
zoi ¢ Aci d- N- net hyI Nonaet hyl ene Glycol Met hyl Et her Am de;

E 1, | oh | oet h o 7-1 2 2. 6-di - 7= -

e poth na. s et el A0 ASRD HA ners oy r S BRh B B2 dalBBEY!

(E) 4- (1, :artsas(:hgotawegmumhayls)s@&e‘ttaedbwarrawymsulzst'mut@dcangroppr oxo- 2phe
nyl ethyl)-1 H purin-8-yl)cinnam c Acid Nonaet hyl ene dycol Methyl Ether

Est

(B)-4- (1, DseHsq peraifetha 1RITh;subssiuted ajor sgstibitod evaioalol tefeisi - 1

H- pur i n8- ylkyt bnoystbalkpicoptionatiasubgtitated Gith are dimbye furidtienaFgtotps, 8.,

(L5 R O S e o R Ao e 2

0 JP~N 2CC~ WO 00/ 09507 PCT/ EP99/ 05814 12

(E)-4-(1, 3-Bi s(cycl ohexyl methyl)-2, 3,6, 7-tetrahydro-2, 6-di oxo7-(2-0x0-2 _.
met hyl et hyl )-1 H purin-8-yl)cinnanmic Aci d Nonaet hyl ene d ycol Methyl Ether
Ester; (E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2, 6-di oxo-7-(35
mor phol i nopropyl )-1 H purin-8-yl)cinnam c Acid Nonaet hyl ene G ycol Methyl
Et her Ester

a P Y A T T T T . Y o . L T T ~ o~ N L — T T 1 -



0
)

E) -
cin
E) -
n
E
c

30J/",NZC03 14
( 4- (1 3-bi s(cycl oheptyl methyl )-1, 2, 3, 6-t et rahydr o- 2, 6- di oxd QMN:)IIEQ.% 8yl
) nam ¢ Aci d Nonaet hyl ene d ycol Methyl Ether Ester;
( 4- (1, 3viah odseokpd ohexyl et hyl ) - 1236tetrahydr026d|oxo rin-8yl)c
am c Acid Nonaet hyl ene d ycol Methyl Ether Ester; p@’F}i;P /05814

(1, 3-bis(phenyl)-1, 2, 3,6-tetrahygy o- 2, 6-di oxo-9H- purin-8-yl)ci nnam c

n
4-

i d Nonaet hyl ene d ycol Methyl Ether Ester;

n

)
(E)-
A
(E)-4-(1,3-bis(2-methyl-propyl)-1,2,3,6-tetrahydro-2, 6-di oxo-9H purin-8yl)c
i nnam ¢ Acid Nonaet hyl ene G ycol Methyl Ether Ester; (E)-4-((
1- propyl ~3-cycl ohexyl nethyl)-1,2,3,6-tetrahyd ro-2, 6-di oxo-9H purin-810
yl ) ci nndmi ¢ Aci d Nonaet hyl ene G ycoI Met hyl Et her Ester;
(E)-4-(1, BW@QN.chrml aryl, aryloxy, heterocycle, hetroaryl, substituted heteroaryl,
) hept - 2-yl rmtw %Ik?ltﬁmt mubtaawérﬁrd%&ditwméwpurl n-8-yl)cinnamc Acid
Nonaet hyl ene her Ester;
(E)-4-(1- cyclohexyl rrethyl 3- butyl) 1,2, 3,6-tetrahydro- 2, 6-di oxo-9H puri n-8y .
l{)E)CI Znam c A@u@bM&a@hhweetwnﬂna@ch bsoupEirbfars Esteesatuidted, unsatug:tted

QX 0- urin-
8yl ) ci %nam%gﬂgn‘gﬁﬁoﬁéﬁy gﬁz&@)yé%’f‘&ﬁé% ?e\{‘:eﬁ]@r%%rg "%’a S'Hble fing (e ﬁg
(B)-4-((1, 3miﬂa¢piadmyhcmmr4ﬂviymemzmyk~ mtrtcéldmwuotp@lleyldpw@yl%vmnyl 8yl)c
n
E

nam ¢ Aci Nﬁ@ﬁ? h¥) mﬁm et Z&ﬂheirmﬁﬁicﬂy yran f , hlenl
"L T WO o O, Bl et 2

)(/ | g or tetrazolyl ) or
(B)-4-((1, ?mtutlpMeoemdieﬂs)edl fings 6(¢.gt r abpHthpyddgl d|cmw)&|yl Puindoliingt! )ari nnam
1

1, A IR 1B o T 74l o s .. or 5,

H- puri n- 8y|withimriaei dngci d hmha&rﬁWQIﬁeQGL@c@anl\ep&fmallﬁt ber umsithstitutad or
(E)-4-(1,3- Cﬁ%%ﬁtﬁté#] ., Obe%mat&utéa %e?er@c%&fcrg%wﬁ”)%ﬂ'n 6 hargeRoiriaikyBy! ) Ci

nnam c Aci Nona
(B)-4- (1, 3 «awg( LA R I 0 = A S
ci nnam ¢ Acirgl gyhhéter@cyauy@md)umomtméryﬂdmbstnmderh,eteroaryl mtro cyano,

L IR i+ L E e oo e

(E)-4-(1- rrethyl 3- |sobutyl) 1, 2,3, 6-tetrahydro- 2, 6-di oxo-9H purin-8-yl)cinn
am c Acid Nonagg @He@éﬁﬂ fﬂé’ ttn "ﬂﬁt@bdarﬁ“ r&ferssd %rheteré’cyﬁlle] broup FWRich@t

001 09507 1
(E)-3-(1, Bﬁﬁﬁ‘g EF °ﬁ€f‘ﬁ9l'§ apmaliC.q_{ ot r ahydr o- 2, 6- di oxo0- 9H puri n- 8
yl ) ci nnam ¢ Aci d Nonaet hyl ene @ ycol Methyl Ether Am de

(24075 A B 41 il R0 o s
(E)-4- (1, 3-antiopa %I%Wéﬂ%%t“ﬂ pmezoenmrﬁew%ﬁﬁ 'ﬂsznelualwba@gepuhvvﬁrsw )c
i nnam ¢ Acig] ﬂ@\ﬁéh%ll&n@/ q’oW@?'al tﬂd' tﬂdﬁbnﬁﬁhyﬁle amino, amido, carboxyl, -

4210|((1: 20:3118(@%@9&; b ]17{}%'-?{3}‘1 c SUBSﬂuPe)aO he'tr%'éwl rﬁtré’l ) ben

(E)-4-(1,Bmsocgmylthtexﬂiloleswfem@parﬁiﬂ\etléqer ahydro 2, 6-di oxo- 7- benzyl -
H- pur hp8- yI )cinnam ¢ Aci d Nonaet hyI ene dycol Methyl Ether Ester

(B)-4-(1, B| s(cycl ohex t hyl) 3,6, 7-tet rahe/dro 6- d| qz 0X0- 2phe
nyl et hyl ) - 1 M@ﬁmﬂd‘%éindeﬂl'ﬁﬁ%lt%§ r &9@@’9@510 YRS,
Ester; contalnlng the mdncated number of carbon atoms.

(E)-4-(1,3-Bis(cycl ohexyl nethyl)-2,3,6,7-tetrahydro-2, 6-di oxo-7-nethyl -

H purinl5 8-yl)cinnamc Acid Nonaet hyl ene d ycol Met hyI Et her Ester;

(E) - 4- (1, 3-Bies (teprol SBapajtanyi’hyefprs ta, straighbtarahsanched, ehainogtkenyl grcmﬁpynyl
)-1 Hagrin- NoRa hyl Ether Ester;

(E)- 49?1 3- %@%@&g}%@%ﬁ?ﬂil) Zﬁ%r@ﬁa';\ﬁk?gt rr%hyc?’lm 6- di oxo7- ( 2- oxo- 2rreth
ylethyl)-1 H purin-8-yl)cinnam c Acid Nonaet hyl ene d ycol Methyl Ether 20
Ester; (E)-Thd lerm “Cascycloalkyl” includes cychc groups containing 3-8 carbon atoms

(3-Bi s(cycl = - opyl)
" Hpur - 34% ebErapae’ Srdonlehé; dShendng. Rifafioialle; AREHERRR:
(E)-4-(1, 3- azn cyslercRag pnddnelydes bngged WGléaMhS@U@SZfO@SBﬂBmNﬁ moaqﬁlw 1

H- pur h#-825 yl ki nnam ¢ Acrd Nonaet hyl ene G ycol Methyl Ether Ester;

(E)-4-(1, 3-Bi s(cycl ohexyl net hyl )-2, 3,6, 7-tetrahydro- 2, 6-di oxo- 7-( 2. et hoxy- 2
oxoethyl)-1 Hpurin-8-yl)cinnanm c Acid Nonaethyl ene G ycol Methyl Ether
Ester;

(E)-4-(1, 3-Bi s(cycl ohexyl net hyl)-2, 3,6, ?-tetrahydro-2, 6-di oxo-7-(2-net hyl -
propenyl)-1 Hpurin-8-yl)cinnam c Acid Nonaet hyl ene dycol Methyl Ether
Ester; 30
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17 PGI/ EP99/ 05814 '~ | representative conpounds of the present invention
have been shown to be active. Exanples of inflammtory conditi9mgs JAN Eﬂgune
di sorders are those of the 5 lungs, joints, eyes, bowel, skin; particularly
t hose asso¥PAEPO%ith the infiltrati on of |eukocytes into i MGTARN/05814sue.
Condi tions of the lung include asthma, _adult respiratory distress syndrone,
pneunoni a bronchitis and cystic fibrosfs (which may additionally or
alternatively involve the bowel or other tissue(s)). Conditions of the
joint include rheumatoid arthritis, rheunmatoid spondylitis, osteoarthritis,
gouty arthritis and other arthritic conditions. Inflanmmatory eye conditions
i nclude uveitis (including iritis) and conjunctivitis. Inflamatory bowel

condi ti ons |4 Bt pefticuiATEEpectithe anantivhqfrbdides & 66mbbuAd amoﬁhmtaqg or (la)
proctitis. g&her Eggoncaelgson of tht%f\%ast [ O] ntestinal tract include

peri odont alVN§reBas AN oiﬂ‘g‘BP{‘PE‘,‘ RIBPCN% nduced gastrointestinal danmage,
chenot her apPs.4 cyblmatkylmucositis) AIDS related i S diarrhoea and infectious
di arrhoea Skin. i j t associated with cell proliferation,
such as ps?ﬁ%ﬂ%ﬁs@gﬁ?i%ﬁghgg%ﬁ%aﬂﬁﬁti s (whether or not of allergic

origi #). COn@iregestivdrof the heart include coronary infarct damage. O her

i nf | ammat otgtrfighitdribranchetnd, kamemg. di sorders include tissue necrosis in
chronic inflanmmation, endotoxin shock, smooth ruscle proliferation

di sorders (for 20 exanple, restenosis follow ng angi opl asty), and tissue
rej ection {mlanottiergaspeats thealimventiogeprovidesaaptempotindi ot fbratuda y(1)dos qrajer s
are those | AV | 55 f infiltration
into ti ssug},ﬂ\ég%kék?gas&dc%r @ﬁ&ﬂ%ﬁpﬁﬁﬁ%ﬁﬁé&nﬁgﬁ 'adrios drbg"gp'iemr%ééé?y)lh injury. O her
di sorers i nclude cancer and infectious di seases such as cerebral malaria,

viral infeg{iBhetUsdhers, _tmWé%@iohnaﬂme%sadeémﬁbaﬂeyoﬁy&mmaﬁ(l)(6fQ@), and
any other iInfecti |n|%gh| ch al er&d ex%re si on, of aqhe5| on nol ecul es
cont ri but e¥WheEein R 3ad g'@ﬁ?@?f'é‘fnt (o ‘ﬁglﬂlﬁeﬁf@cﬂ? IC<@RUP; o BhRstigHed) so
provi des ahstdrbetlit group) dngludipyietsrionrylrarid sudistituted dfetevoaryl igroupsit or y
condition or immune disorder in a mammal, such 30 as a human, which
conpri ses adm nistration of a therapeutically effective amunt of a
conpddnd oln fapekaraagpectothy linyentign pravidasyaceempesndyofafarepiiadieos dla)at e
thereof . ThmeRsif FeMvepratenitd CaRalkyINRPR® 4HdPRP ded R® iRidpefdbAtly tépstesent H
prophyl axis ar treatnent of septic shock in a mammal) such as a human,

whi ch corerf agal ﬁn‘i nistration of a therapeutically effective anmount of a
conmpound of 3S formula (1) or (la), or a pharnaceutically acceptable

solvate th Fr o 0 P n
alternati vg,[ %?‘%tehreé‘s %ss&aqt's E)H\éprq‘g\%né'% %Q{gvé&)?re%oégé&gﬁ g@fﬁnﬁf? g&?@éo(#) gf 3% or a
phar dceut Whereig Rceepresants SobdlkYINR Rerangd R oand R tegether &m eherefp§;
parti cul ar membéredUsstetdtytite grsuph loptidnaly e6ntairfindg Hevér étepdatbils' sate@bar y
condi tion ? or |Nmn§ di Sorder in a mammal ) such as a human. The present

i nventi on TP QeN¥rdvi des a compound of formula (1) or (la)) or a

phar maceutical |y acceptabl e solvate thereof for use in the prophylaxis or

t r eat ment |-C Wk f d,kq-g- S t Wﬂ ' tion,
there is pﬁ)val?\‘égJi raa el'l” géﬁgg@?ég‘rtlﬁpmﬁtcu es ?nﬁlé@lbpgbd g’?é er aﬁm) gF'\(PJ)
endot¥el | aWheERIn ZmRRIesentsSeRLP MeMRRERT Gycloalsyl, @od. sHbstiutad exdlealky! of
per i odont abr giisstagied AYccdainritsn®hetaroatonisl periodontal disease using a
cell adhesion nolecule inhibitor, preferably a endothelial cell adhesion

nol ecul e inhibitor. 15 There is al so provided conpounds of fornula (1) or
(la) for u$e a@nothdreaspentf Hus ineerdibnaprasiiiesaaeaomipounthef foroatlaefh)t oof(la)

peri odont a J t f i i ale, A }
Corpounds. of TR E [eppefe 81, 6 E%"’%%Eérdéa BBEML A e o,
formita (1 67 Sebstiked 3t Qoptaiping o, ane 1 dhessr helrrpatams BdsPendanty o
-NH-; O C Xeledtdd-froth @ Nor(SCH2-)p) (-CH=CH )P, (-C=C-)p where p is an
integer of fromO to 4, R is hydrogen or nethyl; R2 and R3 independently
represent O or S 3 0 JP,N 2C03 WD 00/09507 19 r-~ n is an integer of 1
to 50; and lonegreteresiBembrdimeniy the gempoundsiafyformula Laee definetbwhere Z
manuf act ur j f i df idi in‘?&‘é’ﬁ ' and
met hods of ‘??‘?iggté?tﬁgéj @?ﬁ%ﬁ@ghﬁa{?ﬁwseéggb@?g%ﬁkﬁﬁg'r ati on@t?‘rggig y
thera:'éeuti cally effective amount of a conpound of fornula (I1b). There is

al so provided a conpound which is:

(E)-.4-(1, 3-Bi s(cycl ohexyl nethyl )-1, 2, 3, 6-tetrahydro- 2, 6-di oxo- 9H puri n- 8yl
)ci nnam ¢ Aci d Decaet hyl ene @ ycol Methyl Ether Esteri and

(E)-4-(1, 3-Bi s(cycl ohexyl net hyl)-1, 2, 3, 6-tetrahydro-2, 6-di oxo-9H puri n-8yl)
cinnam ¢ Aci d Nonaet hyl ene G ycol Methyl Ether Ester;

(E)-3-[1, 3-Bi s(cycl ohexyl net hyl)-1, 2, 3, 6-tetrahydro-2, 6-di oxo- 9H puri n- 8yl ]

T T ™ L 1 N o



There is al so provided
(E)-4-(1,3-Bis(cyc|ohexylnethyl)-1,2,3,6-tetrahydro-2,6diOXOQ%FUR”rQMBS-yI)
cinnam ¢ Aci d Nonaet hyl ene @ ycol Methyl Ether Ester for use in'the

nmanuf act ur ay@bogesedi cament for the treatment of periodontal pgigedsssste and
met hods of treating periondontal disease by adm nistration of a

t herapeutically effective anmount of

(E)-4-(1, 3-Bi s(cycl ohexyl nethylr1, 2, 3, 6t etrahydro- 2, 6-di oxo-9H purin-8-yf)c
i nnam ¢ Acid Nonaet hyl ene @ ycol Methyl Ether Ester. 30 The term "cel
adhesi on nol ecul " inhibitor includes conmpounds which specifically bl ock or
inhibit proteins on the surface of animal cells that nediate cell-cel

bi ndi ng: P&ﬁjgﬁagﬁﬁ% the term"cell adhesion nol ecule inhibitor"” includes
conpounds WHPtH2 Bidro¥®BY9expr essi on of cell adhesion nolecules. r~ p

JP, N 2CC3 WD 00/ 09507 PCT/ EP99/ 0581 O\ The term "endot helial cell adhesion
nol ecul €" 1 nhibitor includes conpou dé iC pecpfyi cal |y bl ock or inhibit
the adhesive interactions of—+€Qk e t her’endpRRel i um These .
conpounds can be identified by perforniﬁg t he othelial cell adhesion
assay as decribed herein below Preferably, the'conpounds have 5 | CSO

values in this assay of 500nMor |less, nore preferably 100nM or |ess and
even nore prefera 50nMpr less.. Preferably, .the Lerm endotheli el l
Sdhest on' e Be EamRE P in ARE PLANE eaRBRm AR 25 Phfds bréferebly (s

expr essi on groéup idatthchedio thel phesayheng enthepparaypasitionvor e pref erably) the
endot helial cell adhesion nolecules include ICAM1 (Intercellular adhesion
nol ecule-1 ), E10 selectin, VCAM 1 and MadCAM The ampunt of a conpound of
formul a (1)In@neprefersed gmbadiment. itbacrnpoupdsiaffernuld) \ate defined adiere ki ch
is requiredsH achieve the desired biological effect will depend on a
nunber of factors such as the use for which it is intended) the 15 neans of
adm nistration, and the recipient. A typical daily dose for the treatnent
of sepdic dharbthdrrefersschembodimgnth theecqrapoadds of farmulan| afeedefaregiewbére0. 005
ng/ kg - 10 ly 0.5-100 ng/ kg, and nost preferably 0.5-20

ng/ kg. Thig%%%§g6%§£8£§%§gninistered as a single unit dose or as severa
separate unit doses or as a continuous infusion. An intravenous dose nay be
expect ed tanldre pefefed RenbadigRndf the. diiBouriddef foarmild | aed Wefined whelié &
typically he,admnistered as an infusion. Simlar dosages woul d be
applicable'?ar the treatnment of other disease states. For admnistration to
the | ihgs of a subject by aerosol an amount of the 25 conpound shoul d be
used suffi cs L L QRS j kOthGh Of
the. subj cot et BB S8 GRRSRRC[AAL AR Rrivhs Pafo BTl 4RSS L Lol

achi evenent8 i 2 hme%ﬁ@r%f?m&écﬁ? Batg bﬁs eweyen HoerTiain emeileatsof tiece of

the skin wprkdemteirtentioabbact ars whpraial Raiplotisert tham of, i ineayc praferably b

30 may bo el a8 P2 Ackias™ 10,08 SIBBE R s, EBRTIbReEENYS ' O
pr ef eR@bl y shostepthamBig 20ustichh as®1RA. be administered as a single unit dose
or as several separate unit doses. Thus, in a further aspect of the present

i nvention ere are pr.ovided, 3 har naceutjcal co i fion onprj sing, a
Lot ve T Sl arathet pisawE 56t BF comaPEr GO MBI § AR B X B "9 &S
PCT/ EP99/ 058k4-N{H)=, droNfCHz)-(1) or (la) or a pharmaceutical |y acceptable

salt or solvate thereof, together with at | east one pharnaceutical carrier
or recipient. These pharmaceutical conpositions may be used in t

he
pr ophgf axi sinsene prefatrad embediment thesampendsef smula | araeriingdhMgr& or v

condi ti ons, jsfUOCHECHUNE Mokl prtelably, cORfhdtmidsi 1t definkd WhdtBal IRCEHSCHM)] ¥
acceptable to the1reC|p|ent and mist be conmpatible with) i.e. not have a
del et eri ous™¥ P&{- upon) the other ingredients in the conposition. The

carrier may be a solid or liquid and is preferably fornulated as a unit

dose formul gl pecleell i ﬁﬁgg i ' 95%
by wei ght o?h%wge%e&ﬁdvg i n rﬁﬁ?@nﬁ%@ﬁ"ﬁ@ﬁ?gﬁ? er ﬁ’hef‘; %%gg%cg ,;t/&‘ :
act i v80i ngr&amentMorespreferabln, compasingsrafifetmyia rare pfinedavaerei xand y' are
conpositiong, of the invention. Possible fornulations include those suitable
for oral, sublingual, buccal, parenteral (for exanple subcutaneous,

i ntranmuscul ar, or intravenous)) rectal, 15 topical including transdernal,
intranasal and inhal ation adm nistration. Mst suitable neans of

adm nistration for a particular patient will depend on the nature and
severity of the condition being treated and on the nature of the active
conmpound, but where possible, iv admnistration is preferred for the
treatment of septic shock, for instance. For the treatnent of a condition
such as asthma, 20 however, oral or inhalation, would be the preferred

oy Y -, . - " L T o r - o - o

s




Formul ati ons of the invention may be prepared by any suitabl 0
typically by uniformy and intimately adm xi ng the active com}%g 2’30{3h

liquids or finely 20 divided solid car9iers or both, in the required
proportions and then, if necessary, shaping the resulting m xture into the
desired shape. For exanple a tablet nmay be prepared by conpressing an
intimate m xture conprising a powder or granules of the active ingredient
and one or nore 25 optional ingredients, such as a binder, |ubricant, inert

di | uent, o surface ctl i spers ent r nmoul di ng ap intimte
o e ol S BE Sk by SrlkaRSaRL e 2I5MblaS ofFoih S B s
fornul ati oRg if arettadm ni stration by inhalation include fine particle dusts
30 or msts which may be generated by neans of various types of netered

dose pressurised aerosols, nebulisers, or insufflators. For pul nonary
adni ni st r afnotheriset o @refemed, carhpoyrds ptfarmiilad ase definegosbiere Bf amdoidf et s

isty |caI ivery
50 ) %&‘%bgﬁ?%ﬁ%se'ggésﬁééﬁs@@ﬁ JoRSIstng i ReIR CRaEpaig ' L5
nasal adm Andt At orfMorg Juetarably, sﬁz@ﬂdn ear?aﬁlftepﬁm dsptly nselectedef®m ed t o
ensur eI r et epdloByi, %y&lBQeﬁﬁW&i clomei/ly prof eb@tql desrobpinddobiutyl 2akd Phepgiur i sed
aer oso nser s ica con a|n|n I on_or u
For mul at | ol BPUgh g PrEreHyraaPb oM ads: Sy LETae JHiRel RarRtd ey AFy use)
t hese devi deer@bntsehaﬂ@e droferfear set aft compbbndsidgsh definad weherdaRt eddtR® ded i ver
a net%red # e typically from10 to 150 ul to produce a fine particle
spray cont %@ the active ingredient. Suitable propellants include
certain chl orofl uorocarbon conmpounds, for exanple, dichlorodifluoronethane
trichlorof W%hefﬁergﬁe relf BHERERRERL H 40 4 BRNMERANTE XbeSpidieasl - The
formul atio Jon y contai h one or nore co-solvents, or exanhpl e
et hanol suppﬁbéaﬁﬂgFQ§ﬂ€ Has ol eic acid or sorbitan trloleate
anti-oxidants and suitable flavouring agents. 15 Nebulisers are
commerci al Iy avail abl e_devi ces thaf transf rnls Jutlons or suspensi ons of
The oot 1 ve PROa ER PHTFTc Rt o P choy BTTIcH, BEVEITha: CGPAGMR of
accel erati m“rm!ﬂa gl)comfiae asedefimesl appveattherem X & -Ox\apenR' tibirkeugh treesear r ow
venturl o obhESlings verdRANE A piddr 2 a0 ld Bhdrfied Wi B R 7L ons
or use in ne I'Sers consl actirve I'n d en inall carrier
and 20 corrmarsiniggermft&tmb@/@w; wooe preferedr mul ati on, preferably I ess t han
200/ w. The carrier is typlcally wat er or a dilute aqueous al coholic
solution, prefer i otonlc with baody fluids by the additij.on of) for
exampile, sc%dﬁuFﬁ %WI éf‘ étocéittl%ngﬂe aa%ﬁemtv@iemm &8&9%7 éEe‘FQF%‘P‘P@B%“% ©ft he
f or mul at i oparticuirtaner sreédrest gicipsldescribéd heesinapbes. net hyl
hydr oxy- benzoate, anti-oxidants, flavouring agents) volatile 25 oils,
buffering agents and surfactants. Suitable formulations for adninistration
by i nsuf f | dhiednventigrualsofinpletgs cointvres oé ¢oppadiads aftHioonuizel) be(lagin weyed by
means of a HeASth in the manner of a
snuff. In F%tltiad]?ﬁ'fs%#ﬁ@tbo\@qerbﬁﬁﬁgg\}/{géegm?wgﬁcont al %e%g Bdlé(l n capsul es or
cartr*%ges typically nade of gelatin or plastic, which are either pierced

or opened l%mdlalrlyaglféféﬂﬂ@d 26 Undebimmdehuommchm@m t hrough the device

ol oyed | EFRR ! heRthaEolr oS TR Bre P AP B R BTN e en

or of a ponrachhyen: Gygol Meathy Hther Bsterve i ngredi ent) a suitable povvder

ginljugzt optﬂd 24 (1Sur'fsf(alc}’t(:'dr?tentﬁﬁ1 ng? z@éqgtrgﬂd.%@%/cﬂé #rgéconplr?gegsl?r om
0.1 t¥ 100 Yicirnemie Asid pnastayiesn. GfYﬁ@'rMﬁgWé Etherdest ar ing to a further aspect

of the preie;m (l1ratsi§t;sremn)1mee te‘fra'i». Ef&?'@é@xb@ﬂ%ﬁnfﬁ yBciReamRundaA&H
formul a (I ‘%_ﬂ% Wﬁﬁﬁf Eq%fﬁ %ﬁy accept abl e solvate thereof in the
prepar at i oy h @98% qipy! gt EP hyl axis or treatment of an
inflannatory condition or inmmune disorder. Conpounds according to the

i nvention can be made according to any suitable 10 nethod of organic

chem stry. Therefore, according to a further aspect of the invention, there
is prbvided a process for preparing the conpounds of formula (1) or (la),

or sol vates thereof which conprises reacting the conpound of formula (11}
R6 R3 R4/ (CHz)y ~ NNi~Z OONN\V(Q ~k OH(In (CHz)r 15 or an
activated derivative thereof with a conpound of formula (I11) O- R2 (I11)
HX R~ 20 wherein Q X, R, R2, R4, R5, R6, y, y' and n are as hereinbefore
defined; and optionally converting the conpound of formula (1) or (la) so
formed to a different conpound of formula (1) or (la)or to a corresponding
solvate. One 25 skilled in the art can readily determ ne "activated
derlvatlves mhlch may be enployed |n the |nstant _process, using he

o o Y — S~ -~ 2 " o ~



When X is oxygen, the esterification may be effected by standarg met hods,
for exanple using an acid catalyst and, optionally) an inert so ibdANs@ﬁB
as toluene, benzene, or a xylene. Suitable acid catalysts include mneral
acids; for weaopdsey 5 sul phuric acid, hydrochloric acid, andpphasR8bists
acid; and organic acids; for exanple, nethanesuiphonic aC|d or

t ol uenesul phoni ¢ acid. The esterificatilbn is typically carrled out at

el evated tenperature, for exanple, 50-150C, preferably with renoval of the
water formed by distillation. Where X is oxygen or -NH, the reaction may
be effected by first preparing an activated derivative of the conpound of
formula (11). Suitable activated derivatives include activated esters or

o ora | S §j1Ws(‘ég&ﬂﬁfoﬁnéﬁtﬂ)altféué)fétg{@drr&‘agen Rkotbili uigs.comPOUNd

of fornmul a for I's” process
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t hi dey . h

prelnfacﬁlri)rlﬁe. r d| h FAI2, Qg)teﬂﬁw&%g%ﬁ?gmfybﬁfgu&rgg?ﬁ@gt g(rjous .

esters of t J@qﬂﬁﬁfﬁﬂ é Gﬁ&?‘ﬁlﬁ% FEIE)‘IF' E@ted'cyl i m dazol es which are readily

erl epalr3 £d Iby(I:'r)er!a(:t B@s(oyclbheptybnﬂhyhd 8, G‘-tetrahydrc(-[ZtQ-ddmxtJ#Ql-Nipunn-8-f .
car bon erivative o e

corrpoundymg/ }C’gﬂr%ﬁ& /%?l?%ﬁn%wﬁéﬁé @{}Ic%i I\@??@%th%@E? "or (I a) may be

ef fected i n(Barf- (h%rhls@m'?hﬁm'e@ﬁ%1n%eplf§7tqtfﬂhm&°'3r€e§9¥é Hrpugin-8-

non- nucl eogjh)dlmﬁarﬁi%%md Notidet/iens dy&DM‘etlﬁWEthBﬁEﬁwﬁver sion . of an

Formita (1) Er(-aisPbemisd Edir o epidrec?. 6%@%%%@ AT oACid

condi t0ons. Nb"hastbyﬁmnef@iyabﬂ Methyt Ethasr Esstérer s such as di ethyl ether, dioxane)
tetrahydr of I benzene)

t ol uene, e%%%emg{lyb%&)e{ Q%r@i ?Wé‘%éﬂ?%@tsl o#ﬁ'!?ngé hal ogenat ed
hydr ocar bonﬂ)mmw@dmrme&nmmﬁ&wi 'E!Ycﬁ‘th@'f Bsi&fiane, trichl or omet hane,
tetrachl or ofEtfgAsHro 91 @'-'c?&lbﬁéﬂgﬁ\bmwﬂﬁ2 3,6itehhRydretNB . din®-9Rpurin-8-

e A b o e M B o

di net hyl sul
acetombtri I(eE)-la(TIefldma(bmyclm(i Qoﬁhemaﬁglmethyl)é ,2)3xteteatyidnd-2,8-dioxeeOHH xt ur es

f th | d 35 ~0
SPIN 2003 VRS SRRIrRBRE Adl Nopsiryitkle GBSy EREESEE S, 50 ) oved
for the pr d&éés(hpﬁclphe@émeﬂmlﬁmmré 1addhtetiabydicn? Eatioxo-8H-BHERS- ¢ bases.
These pr ef eyipgmnarhiecAsid Notdethyiene Ghjcot MethylEtRsr Eg; as sodi um carbonate

o bonars LR e blEE pRAD 254 BeABRBE B Bl o

sodi ufor pyjcinnanio AcidiNanaetiylery GircobMeshyldEther Reter;

i QE?L‘QXL.(E% Jj" Pipensy “’@ 6%"‘3';‘*"”'5 é;g’z‘%'&‘%*y*? SR hgtyeer,
(DBY)) pyri ¢id o'&ﬁﬂ" &F‘ﬁ ?FEOMSH& yridine, or N-nethyl piperidine’

It is al so (B)ss{Phwethd @—@bwncm‘erizyt)m 28, 8tbtrahydrol2,Bydioxaiobl-purih8as sodi-um

hydri d |
ool oyed 1 VI @%ﬁhﬂ@?&%ﬁﬁ?ﬁé%@*ﬁﬂ SR RBER L o Shy from T to
1.5 mdfe eqB)vel(dd-pis(Sfuorahenzyl)- zanGetasfrafwd@-z&-dl@sp&ir&pugn rivative of
the Comounﬁéaﬁnérﬁrdw&a Ndrdeth én@ewoﬂ\nethtaeaheﬁEste? 15 enployed in an

erative {05t bz b0 eeqm%‘we B s T

relative to
manuf act ur i yljcicmarmizuAcid Narastiylege GlyddhMethyldtthepBstere i n general carried

toi t : f
Sbout - 10C (4T Bidhehbi 22 o teihihfo B8 lodBrkouin- 8YGRRARY LTOT |
out aBOnor nffiddienasthgenpdsiycelMethyl E%‘eél'%éefposm ble to carry out the :
processes a{E)4- %aé HOHGRAGENSI- @rm@thylr)ﬂoweesit a;za -2 6-8iosto-gHrparin@ige from

et

" i e roinmamicor N dens Bk Mothy e Cher o nberar o

®Tas hereinbefore
defined) na(E}pe(@FHHe{2thdlhylsprapyl)-0:2, &ﬁtﬂetrﬂhudm-ﬁ.@-@lbxq-lgkbpuawl- hal i des in
an inert soliamtampPALIRIdadifyiBHE GQS MGRyCEtndr E-ismuct eophi i ¢ base.
Sui tabl e solvents or this process preferably I nclude' ethers such as

di et hyl ether) dioxane) tetrahydrofuran, glycol dinethyl ether or 30
hydr ocar bons such as benzene) tol uene, xylene, hexane, cyclohexane or
petrol eum fractions, or hal ogenated hydrocarbons such as dlchloronethane
1, 2-di chl or oet hane, trichl oroni ethane, tetrachl oronethane,

di chl oroet hyl ene, trichl oroethyl ene, or chlorobenzene, or ethyl acetate,
triethylam ne, pyridine, dinethylsul phoxide, dinethylformam de,

hexanet hyl phosphor am de, 3 0 ~~ N ch~ MD 00I09507 27 PCT/EP99/05814



Compounds of fornula (1V) may be prepared by coupling a corrpounff f formul a
(I'r1) with the appropriate carboxylic acid. Methods for ef f ki gﬁtﬁ&ﬁ&
coupling and for preparing the carboxylic acid are described in PCT
Application publication 10 No. WD 941 18183. Conversion of a conmpound of
formula (1) or (la) to a solvate thereof may be effected by standard

nmet hods known to a person skilled in the art. Conpounds of formula (Ib) may
be prepared and fornul ated as described in 15 PCT application publication

i ust rat grrani S SRpr otk g S e 38 A okt ver o

per f or med iyh)cimaetc glcit Bloaaethyteler Giycpbiliethw EtinsreBstar,e of dry - argon or

o | : ; | e i nd A
Sens trve 1Ega s pRGIARLIRHBRYLEED ol KA R A BRI B S o o,
and i nt r odudlsthnamio AcishtiexaethyleneeGlycotdasagy! Etitsrdrsterpt a.  Unl ess ot herwi se
stateds 25 (Ea-He3-BlsERMSRYIHEIRRA) LS fBAHGERD-PI6aBROBH Blrinial Vacuo

chi rotary e

refers to usg, of a C apor at or at_ approxi m at e_%riakPa (15 mMm
Hg). All tM%&”&W?&'%N@”%WYQ%GE{%W?M&ﬂhﬁ*frﬁ%lé@;r ees Celsius (C).
Unl ess ot hqEW4s@ -BeHy¢-3t&loHxyIethly- 1208 MesteyiRg 9 -aldkobdHMRal- 30

Commerci al grade r.eagepts _an ol vents e e i thout purification.
Thi nl ayer ¢ Wawb‘%ﬁ%ﬁwél}ﬁemﬁwﬁw *ﬂ%‘fe&'k KGR (EM Sci ence)
p][ ecloat ed Q(Ez)rg,s(-1$xaet¢fyﬁi38iisd)bmgzl)glet,B%ltbtl%h&ﬂﬁo-zlfﬁlld}dﬂb_—%@iﬁ'ﬁ\?-}/i)@iuﬁhh%@;i on
o] es r  follow ng techniques: (a
ul tlroa\ii(lS ol e%‘%ﬁqr‘?’%m%ffﬁygﬁ%d B/{etﬂﬁ&ggg{ Eg{ég i odi ne vgpor, (c)q i nrer si on of
the plate i(E)4-10B4bis(qyaohexl)2C2,336-Petralnidue 206+ disfxopBlid gpitowdlyl)oinamaci d i n
et hanol f ol A QR nB¥%tHRSHd 8ol thmﬁé} ggte(p;ffthe plate in ceriumsulfate

|

solution faollowed by 'heating, (e mersion of the plate in 10% aqueous
sol ution of(Eﬂr&@&Plﬁmeﬂﬂmﬁé W &, B Svletrabydieetioxage-thiaw-9H-pann-8-

i mrer si on gfi)cin@nilt Alckd NBnastndGyebyideid EehsoAdan fol [ owed by 5

pert oFfed 1SV ARG S30RBONY RRORYNE RSy e B Al e B Ba N ¢ i ng

poi nt s wer gl )drtnamit Aet Nenagthyldvid GleopMethitl iGtigepamide;appar at us and are

t | i - t 10
measur od w bk al EusohEkIBIASpfRANR, 23 S FRAARES A GHREHRIRIVLT, 20
VXR 300 (30tichmamis peid N@ﬁé@&wl%qﬁly@ptmﬂ@thwﬁmr/(\811@3:00) or residual
pr ot onat ed £0 398§ (c( SRRy ImethydRi, 2B BHeRaRydB-2 %&@-Qﬁ-é@in@- I?}e‘?ﬂﬁﬂ;d-
Car bo ('Sg.N sSp ct]ra re aL1[}§gWIt a_\7ar|an Unity 30 75 )
spect?%rret C'Q\m’i‘%@?&ﬂ@?ﬁ &‘&ﬁ%ﬁetgy NBOAMIERH d3 8 49.0; DMSO d6 8 39.5)
ﬁAS 15 stanga(ﬁ?-Bis(wclehekydh"iemmylMszs&ﬁpt_etr‘ah?drwez,e-dmﬁ@@ﬁ—ﬁ_ _ duﬁﬁ%%?bi’irizbﬁ:r a
cronmass t t itive ion electrospra
node or a V '&a%@ﬁé%%{ﬁgghggﬂ%%%{ﬁthe?p&@g-aatom bonbar dnent (IF;ABgl
sour ce (cedEir(JunBis(Tyciohgxylimetnd)-2.84, 7 detcahydia, 6 alioxo-Z:tehzyl-1 H-pLoih-um

i odi de overg. ; %}&Q i i .), yielding a nmass
accuracy Zoeﬁglé_gggfﬁgﬁio‘%‘g% y Ohg‘bggqngg ﬁwﬁ%mpggg\eﬁﬁsgénﬁo% t%e VG 7gSQ

i nst rétent ( Bis(cygiphexyimgthl)y2 3606-tetsahydpps 6-dioe-éH@-axot2a. m u. ) for
an accel er qjﬁeﬂ\glethyl}-&aepm‘fn-ﬁ-)}{)\éinr@ﬁbUﬂbicpdiléiﬁaéftﬁﬂeﬁée@lyéblcMétﬁ%latE&héﬁi s
I nst runent the 100 1500 a. mu. range. FAB mass spectra were obtained
usi ng net a- %??’obenzyl al cohol as the sanple matrix. 25 El enental anal yses
ver e condudted-(y3-Bis(ayclokerimetiyip?, 316 C-tetrahpiroe2, BstioxdK-méthyl-d birpurimeds
descri bed belgundhipl AUENNRANBRE CyodiRIBHINENRI g, el emental anal ysis

th assigned Struttures,

or HRVS consistent w neral' Method for the

Synt hti s dF )Rt drBidcyglehexyimethyA2 45, EXaieh ydro-he efiaxed’ - @rpropyadhibind 1
(B)-4 |1, 3-Rirkt&yptmRamni¢ meidbhaethyend. @E/tcst el Eehes Bstdl-0x0- 9H- puri n- 835
yl'l cinnam c acid 30 ~r,N~cc3 WO 00/09507 30 r' ~ dal 1.3-Bis

cycl ohexyl net hyl )urea PCT/ EP99/ 05814 A m xture of cycl ohexanenet hyl am ne
(Aldrich, 68.66 g) and 5 N sodium 5 hydroxide (Fisher) 200 m) was stirred
vigorously with cooling (-10C) while a solution of phosgene (30.0 g) in
toluene (600 M) was added rapidly. After stirring for 20 m nutes, the
resul 3¥ng mixture was filtered and the precipitated solid was washed with
water and dried (0.5 Torr) to give 1, 3-bis(cyclohexylnethyl)uraa as white
powder (72.72 g, 95%) mp. 150-152C; 1 H NWR 10

(DVBO- d6) 8: 5. 74(brt, J=5.8Hz, 2, 2NH), 2. 81 (t,J=6.3Hz, 4, 2NCH2), 1.62) 1.25)
and 0.85 (all m 22, 2 cyclohexyl). Anal. Calcd for C15H28N20: C, 71.38; H,
11.18; N, 11.10. Found: C, 79.22; H 11.17; N, 11.15. 15

(b) 6- Am no- 1. 3- bi sl cycl ohexyl net hyl I uracil Cyanoacetic acid (Aldrich, 21.0
g) was dissolved in acetic anhydride (260 m ). This solution was added to
1, 3-bi s(cycl ohexyl net hyl )urea (fromstep (a), 54.5 g) and the sol ution

NN N



cooled to anbient tenperature. The colorless crystals which for rrefAmeciEE 25
filtered off, washed with water and dried at 0.5 Torr to glve?ﬁﬂ 3
bi s(cycl ohexyf nmet hyl Juracil (64.98 g, 94%, mp. 138-141 C, 1 H NWR
(DVBQA6) 8wdooigesePr s, 2, NH2), 4.63 (s, 1, H5), 3.67 (d) = , 2
NCH2), 3.57 (d, J = 7.3 Hz, 2) NCH2), 1.55 and 1.09 (both mgﬁ’f":;"f%sm
cycl ohexyl). Anal. Calcd for C18H29N30?%)H20 C, 64.07; H 9.26; N, 12.45.
Found: C) 30 63.98; H, 9.27; N, 12.48

6- Am no- 1, 3- bi sl cvcl ohexyl met hyl ) - 5-ni trosour aci |

6- Ami no- 1, 3- bi s(cycl ohexyl methyl )uracil (fromstep (b), 25.0 g) was

di ssolved in 35 gl aC| aI acetic acid (440 n1) vvater (440 m ) and et hanol
(440 My at_refl ux. WO 00/ 09507, 31 ~ n ZC~3 PCT/ EP99/ 05814 '
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0 oxo- O pllE M GRISEYHEhPOIE! wﬂifﬁgﬁ*’éé& it %xg%%gf%

m p. >300C8-yeirmamicpAcid Narastfiylend &lygol MdthgldEter mnsldei ving themin 1
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i{cy a o) )
Sﬂgnilz éql)wgth 3 %%%eagﬂ‘ﬁéezg'yacg‘ijwwé Zf““dd/eé4_ g ° 1?3) 02Hz 1
CHE), 6.64 46@),3-Bls(cstﬁobex}m)ne1hyl)gﬂ-ts),6 73e93hydro-2, 6:d|ax®7H|netrw| 18HaN 83, 79
(d, J = 6. Q/)B%Bz&c/st% 2811 1dnd! &%%ﬁ%ﬁefgﬁg br m 22 total, 2

Y R Bis(eyeloheam ey NS i | Jeh 16,2083 3028 acaorabigont T oot ow

wer e 30 eparyqdhbnyl]retmamdmldl—lommﬁe P @-dibaeyet hod used above to prepare

Example 1 I 05814
2o 6Dl FenplaRp iy L%%S*’?eégaﬁn@g% O] ol e
US 5, 017, 5m¢nylﬂ;ﬂypmpen@@9&m§i Nonzet BCE.@tﬁ; -
(O 2(E) - 4( 3: L - 4. 64,
(Qats -+ %1(1 3-1B|§(Q:?@|Bg§ié%nibtﬁyl)31 @% @&Zx‘%ﬁ%%&% p%n g%l)?%otlh*lc

N)yl ) ci nna Céd&a @ﬂh ?WCFK’{% ¥ %9 f€nt yI net hyl ) - Cal cd for
C26H30N404: C 67.51; 6. 54;

>3001, 2, 3, 6-tetrahydro , 6-di ox0-9H purin-8-N, 12.11; Found: C) 67.55; H
6.59; N,yi)cinnamc

Aci d12. 154(E)-4-(1, 3-bis(propyl)-1,2,3,6-tetrahydro-Calcd for C20H22N404.:

C, 62.82; H, 5.80;>3002, 6-di oxo-9H purin-8-yl)cinnam c Aci dN) 14:65; Found:
C, 62.80; H 5.85; N, 14.605(E)-4-(1, 3-bis(cycl opropyl nethyl)-Cal cd for
C22H22N, 04: C 65 01 H) 5 46
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WO 001 09507 35 PCT/ EP99/ 05814 EX~NAMEANALYTI CALNp

(C 18(E)-4-(1-nethyl-3-(4-cyanobenzyl))-Calcd for C23HL7NSO,,: C, 64.63; H,
4.01;>3501, 2, 3, 6-t et rahydro- 2, 6- di oxo- 98+ purin-8-N, 16.38; FaupdjAl,2083. 58;
H, 4.06; N,yl)cinnam c Acidl6. 3619(E)-4-(1-methyl-3-(3-cyanobenzyl))-Cal cd
C23HL7NSO4: C, 64.63; H, 4.01;

N, >3001, 2, 3, 6-t et rahydro- 2, 6- di oxo- 9H puri n-8-16. 38; Found: C, 64.40; H,
4.04; N,I cinnam c Acidlé6. 4520( E)-4-(1, 3-bis(3-fluorobenzyl)-1, 2,3, 6-Cal cd
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7. 6821(E) _4(clnrnhicAcd N-oysioprepgithyl, Nodadthglehe i col MaBREMD MraideC,

Found! C.aEI96 [ oHTGRaan el 42phb Rirdh fokep epdiodSoRbpurir o 20

7.5322(E) - WIanMcﬂddpiwaetrmena gatypoQBensylc&thedAﬁmde030H26N40a C, 71.13;

AT >35(‘§ e eﬁ“fﬁ"%““%&?wkgﬂa‘“ S gkl O
for 022H24 r@ngcmg@i Heptathylgne Glycol Mef yI Ether ster

220% 2,3, GS IS O ﬁte& é!h%ﬂzﬁ&métrdw%réiz & dibko-NmekByIofH-poaHml: G,
13, 6024( E) - !dfC’t'@WﬁCc ﬁ&?yﬂ)‘?’tﬁ‘pﬂﬁcoh“ﬂft@y'@tbﬁﬁ Bdtefor clsHISN4OS: C
gé gé 4 SE)2-K3Wycisexyytetiry D3 G, DratrdHydpoH2i, 6rafxdy- 1, 3-Bive thguit puh-
nci 280 7oy Efeigheic 6B REMSathyisns Glvoo) Methyb Etnes Fster: 4 1 or

C28H20N404 F0 338stdzolohexyistabg)- h Brtetrahgdi-20ediokb9itt-purig-864. 49; H,

4.02; N, 1 64. 37; 3.95; N, 10.64;
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30 potassium carbonate, (Aldrich, 0.212 g, 1.54 nmol) in acetgrﬂ;at ré'yl ?mlo
m) was stirred at reflux for 20 hours. Chloroform (50 m) wa c’ d
the solution was washed with 1 N hydro¢hl oric acid, saturated aqueous
sodi um chl oride, dried over magnesium sulfate, and filtered. This solution
was concentrated under reduced pressure and the crude material was purified
by silica gel 35 chromatography by eluting with 10% net hanol in chloroform
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(E)-3-[1, 3-bi s(cycl ohexyl net hyl ) - 1 2,3,6-tetrahydro-2,6-dioxo S
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bi s(triethyl enegl ycol nrononet hyl ether) benzyl am ne as a col.0 Ija %bé-l
(0.55 g). 1 HNWR DVSO-dg) s: 7.30-7.25 (m 5H) C6Hs5), 4. 103(@) éi!)z 2),

3.80-3.40 OH, 10-5 CH2), 3.20 (s, 3H CH3) 2.60 (m

This mat ey\gcg?&(\{/\&/as#t aken up in ethanol (50 nml) and a catal yt Pﬁ%ﬂ?ﬁslbf 10%
pal | adi um on carbon (Al drich, Degussa ?ype) was added and this

het er ogeneous m xture was reacted und(l. hydrogen (0.1 psi) for 18 hours.
The catal yst was renoved by filtration through a pad Celite and the

vol atiles were renoved in vacuo to give N,N 20

bi s(triethyl enegf ycoi nononet hyt ether) am ne which was used wi thout further
purification. fib)

LE) - 4- (1. 3etriesentativehectypounty | Of- the? peesbnt cinventjah dhvarecbe@nm ahodNn poirben- 8yl )
ci nnam ¢ ? E N.N-Bis-Triethylene @ycol Methyl Ether Am de To

(BE)-4-(1, I s(cycl ohexyl methyl)-1, 2, 3, 6-tetrahydro- 2, 6-di oxo- 9H puri n- 825
yl)cinnam c acid chloride (0.25 g, 0.49 mmol) fromthe Exanple 66, part (b)
above) ingga |@§ %Tehhéﬁrﬁnét dondition® wsmﬁh@mﬂ das@rﬁbra 276 tAbsdl oY }]hef 0
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nonaet hyl mf@gwétqry@en iHensyanddmesine dispsders ipcldetisste neCERIEinBica3,

pa{t (a), uﬁléi’ﬁbmm?ﬁt féAIHdmd MR 8heesk, dsh‘ldiﬂﬁaﬁilﬁcle Cbrbﬁfteﬁ?tldh &ﬁs@i}@!@l‘é (@cglg (20
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addi ti ona rs an oom tenper.at ure, ted to °
-3.0 by ad@magshand repRriugianJajnr: i@thesdisordges m&ld@op wna%m PtFQHSed

with 30 cllistaskesrsudhbesderebrzl makiniad \m\al linfesticris 6doh rds) acqliced impnine | ayer

' Houo- %*"§{eo§‘va%§ﬁ§@h”%(?&¢% %@?Wé R et i A

anber oi | of adhesigh realEcules cantiiputes to the-pathogeoially) b: 7.90 (d) J = 8.1 Hz)
2H, 2 aryl CH), 30 JAN 2003 WO 00/ 09507 54 PCT/ EP99/05814 7.42 (d, J =

3,51? elr—lz anéH 25&a nélw) t%lg) present in entuc%r'x_I als%gzovigéSGQ _n?étﬁgd (fg? thgeI ?)’Fo%'hy% of
1. 3-Bi s( Cm@aﬂhem/bﬁahhMﬂam&aétéryléorEdlﬂodbrJimrﬂﬂnéﬂlsbﬁdéﬁn%mmasmcmcont 1

ol byt @edi TR Wich. comiinsBE, ubinbhation o b tieale LS’ effeptvs  om
Exanpl e 9BMRuUNt ¢fy canmmrﬁ of mrmula)r(l)rmGhah@r(awhatrmawstmum@@camﬂbiﬂ
chloride (ghlvaka. th@récﬂ‘ m'lfhe1 egaﬁtl )n\ﬂi?ﬂ!loN) fd\’tﬁ’érnBFdeéé”dmﬁbtﬂBd( fB?fetHH op) .

Thi s sol ution was al hour s a e vol tlles
enoved | PORRYIEXE arémvﬁmgnf of s5pic Shadk th, A 1Amgalguds abce Al
di chl or omephprises 2diminsteationaofsotherapeutidally refiectiye ammmt(o@aﬁccrmpomcsofmnl )

and 3- bi 21 ) part {a),
zif’o f%ﬁﬁlgﬁm}%i)gﬁg??ﬁaﬁ gglea %%ﬁ%l%le &fe}&g} feTh| s sol ution
was aIIovved to stir at roomtenperature for 18 hours and the vol atiles were
removed in vacuo. The residue was dissolved in ethanol (25 m) and the pH
was adjusted 15 to -13 by addition of 2N sodi um hydroxi de. The sol uti on was

allowed to stir at reflux for 0.5 hours and then cooled to room
tenperature. Chloroform (100 m) was added and the solution was washed with
1 N hydrochloric acid (50 m), saturated aqueous sodiumchloride (20 m))




".fE)-4-(1. 3-bi s(cycl ohe Ixy n

nmethyl | -2. 3.6, 7-tetrahydro-2. 6-di oxo-7-(trieth~rlene glycol 3{\& I‘M‘IN ég%er- 1
H purin-8-yllcinnamc Acid triethylene Gycol Methyl Ether Ester 5 (a)
(B)-4-f1. 3@ ea9sed ohexvl nmet hvl ~1. 2. 3. 6-t et rahvdr o- 2. 6- di oxPEERI4foks§48Y! | C
innam c acid nmethyl ester In the manner of Exanple 36, part (b),

(BE)-4-[1, 3-bi s(cyGohexyl nethyl ) -1, 2, 3, 68et r ahydr o- 2, 6- di oxo- 9H-purin-8-y(]c
innam c acid was converted to (E)-1, 3bis(cycl ohexylnethylr8-(3-(2-(1

H i m dazol - 1-yl car bonyl ) vi nyl ) phenyl )-9H-purin 10 2,6(1 H, 31-dione as a
yel | ow powder. Such a sanple (2.50g, 4.62 mmvol) was stirred at reflux in
acetonitrile (75 m) with potassiumcarbonate (1.28 g, 9.25 mml) and

met hanol , (10 m) for 24 hours. The m xture was cooI ed to roomtenperature

and filtered and the filtrate-wash was adjusted to ~3 by addition of 6N
hydr ochl or il8 theaternative; heret is is® PEViged gt compeund pf éqrgwlarﬁld are(tdedrai t h

15 net hanol h%'ﬂﬁla@éu%bllyoaﬁbéﬁtable solvate thereof for use in medical thera%y,

BE)-4-[1, 3- b 0- 9H 8-vyl] -
G hnant o adAitoHaRy HOE Lbe Y (R phagtviads O bR AR P adinteri Siangdondtionw s
DVBO- dfy) 8:or8nirfurie)disordeB ir? aHmarfiidal, pdueiy BEH) hufmaBt (I'd1)e presedt 4nvéhtiodH, 2

phenyl CH)) ¢/ 435 6/ ( J

3.95 (d, J thrthier %V‘aﬁﬁ cﬁ?ﬁ?g"éd%' ﬁﬁqlﬂa 2% ﬂé) al%g%(blﬁfacgﬁg{:}% (s)
3H, CHR), zaogemt@xl;e Selvate memqofqnqsezgnthgc@nphylgms or treatment of septic

1E4- (1. 3- bigkoekc! ohexyl nmet hyl )-2. 3. 6. 7-t et rahydr o- 2. 6-di oxo-7-(tri et hvl ene
al ycol nmethyl ether 1 Hpurin-8-yllcinnamc Acid triethylene @ ycol Methyl
Et her Ester .25 To a m xture of

(E) - 41q 1, 3-lhi=s (urtvdrosspedt raftthel preseat Bventien, r thieyel i pPo\det @x o8lHaphsions- v )

ci nnami ¢ a%glﬁeﬁﬂeh%hlb?@b fﬁre@raﬁg' ? o?l?elm@( afdhﬁg?og%aéc% ?’ﬁ}?ﬁfl?qs sg)

triethyl
0“48 m){rofa;] %@dnﬁbeé@;ﬁtmﬁﬂtaf aeﬁg@@temaea%)arw mgmy soosatgeaﬁﬂg perigdontay 30

dA:jget hyl flordt‘@ééééeuléiﬁg”é)céﬂlaédl‘iéshdtsm @fbl?bulé?iﬂﬁlbﬁ@ﬁp%e@%rgbgsl é’%r’ih?jélgélaal ceg o
itiona e y osy er g) was added an e
esialy melscuts g

m xture sti e days. The m xture was diluted with ethyl
acet al® (20 rﬂ) and washed with water and dried over magnesi um sul fate and

filtered. satdléc?}rowgea Qo&@HgKBQBOM%QﬁG 397056@%&5%%%’ Hr &hé

, rwere rermve i N vac mat er | Sil'l ca gei
chr omat ogr dpajutBgtuse @fi anmedigament, fﬁitﬂ’&ngﬁam@r ef (Beﬁ'Ptjﬁnﬁﬁ' jserse RRAt it e
conpound- asméthedB&t ti@iakin PetioGogtal dibe¥se using ddvbduRis M‘ﬁbmﬁl&ﬂ?&qa 7 90
(m4HCGH4)775(d§ 15. 3 Hz, 1HCIH9LI=)) 6.80 (d, J = 2y
5 CH=), 4.45 (m 2H, CH20), 430m2H CHZO? ,365(m 2H(CHZO)

3. 602®5 (haseds alspmrngtdeld(oormws afformglp (9. 21 and 3.17 (2 s) 3H each,
2-CH3), 2.00-1.50 and 1.30-0.95 (m 22H, cyciopentyl CH2 s). Arial. Cal cd
For C42H6ZNAO: 0: C, 64. 43R$FD 7.98; N, 7.15; Found: C, 64.11; H, 7.90; N,

7.12. 10 Exanmal e 98 ~ E~3 5 j.}. 3- bls(cvclohexvl met hyl ) - 2. 3, 6 7-tetra
~i dro- 2. 6- di oxo-1 jenyl ]1-2- open0| c Acid Nonaethyl ene -
G ycol Met h~rl @ Sﬁfr rI pro noat e phenecar boxylic
acid 15 To 5-fa , ‘ } aC| (TCI,Q\F‘Q 26.0 mmol ) in
di chl or omet hane [-TOORT s added carbd t—ﬁ—fy_txy nR  (Ib)

tri phenyl phosphor ane Lanaster, 12.8 g, 38.0 nmml) an®&'this reaction

m xture was al | owed ¥tir at roomtenperature for 12 hours. The reaction
was diluted with di ) onet hane and washed wi th 10% aqueous sodi um

hydr oxi de and the 20 Yayers separated. The aqueous | ayer was acidified
(pH-2) with concentrated hydrochloric acid and extracted with et hyl
acetate (x2). The organic |layers were conbi ned) dried over sodium sulfate,
br openos a)rnizasgc?]lgat@thmatétﬁv%mrgime 5_'(38223”1 75% 154-156C, 1 H NVR
propenoat e) - 2- t hi ophenecar boxyli c aci g, . np - ;

(300 #44z, d&/@er -@“’1-3 34 (br s, , 7.80 (d, J =15.7 Hz, 1H)) 7.68 (d,

J = 25 4Hz M{ﬁql (b)

5- (Met hyl p(r%r)?fo %Ff_%l gi‘fziénecas'b oXV ?%%Indnfg@let??gé éﬁ(zﬂ'( rret hyl

pr openoat e)R‘ZtstHydnogmnecmdbhrydyl ic acid (2.0 g, 9.42 nmol) from part (a),
was added ths onyl_ s id ) and this reaction mxture 30
was heat ed toa?%h deeF%qnc%rﬁlAldggres?Hga r%‘tl on m xture was cooled to room
tenperature and concentrated under reduced pressure to give the

i nternedi ate 3 0 JAN 2003 WO 00/ 09507 57 PCT/ EP99/ 05814 ,,.5-(nethyl
propenoat e) - 2-t hi ophenecarboxylic acid chloride as a tan solid which was
used wi thout further purification. Lc) (E)-3-f5-f

1. 3- bi s(cycl ohexvl net hyl )-2. 3. 6. 7-tetrahydro-2. 6-di oxo-1 H purin-85

yl ~-2-thienyl | -2-propenoic Acid To

B T 1 ya A r—- Y A ~SN 1N rr




0 SAN Zoo3 WD 00/09S07 58 ~~~~ Examal e 99 PCf/EP99/05814 3 JAN Zgg
(1. 3-Bi s(cycl ohexyl nethyl)-1, 2. 3. 6-tetrahydro-2, 6-di oxo-9H aurin
tinic AGydobigyast hvl ene G ycol Methyl Ether Am de (a) PCT/EP

( Met hoxycar bonyl ) pyri di ne-2-carboxylic acid chloride 5 To P0/0s814
5- (Met hoxycar bonyl ) pyri di ne- 2- car boxy1§50 acid (Maybridge) 1.0 g, 5.52 mmol)
was added thionyl chloride (A drich, m.) and this reaction m xture was
heated to reflex for 2 hours. The reaction m xture was cooled to room
tenperature and concentrated under reduced pressure to give the

i nternedi ate 5- (net hoxycarbony() pyri di ne-2-carboxylic acid chloride as a
tan solid which, was hout further purification. (b)

6- (1, 3- Bl%&?%!%ﬁ%?Wfr%er%sﬂ}aﬁéZ 3, 6-t et rahydr o- 2, 6- di oxo- 9H puri n-8yl ) ni co
tinic Am.% Tﬁ&‘} 3- bls(c§ﬁl hexyl met hyl ) -5, 6-di am nouracil (1.45 g, 4.33
mol ), hif gart (d) above) in dichloronmethane (25 nlL) was
added thefornxsermemeamrmfemamfyaaangﬁmrfbmtm treatenenb of | paricalontal ( 1. 78
9. 552 ngiBLaedithddetRBL | R diier BeiSndditdl idbasd: B diimifisraliBR!of aTh! S

reaction mxture Was stirre er at U 0 ours reaction
nmi xt fir e vierapsvtieatly aﬁa@t%awun&eﬁe&eﬂﬁ%&w{ Oﬁ'ﬁH{at@té) crude material was

taken up in 20 1 N sodi um hydroxi de and heated to reflex for 3 hours. The
reaction Xt ure,was_ co dtaor t ature, diluted with acetic acid
and the pﬂ&%ﬁ?d? aﬂﬁ%efoﬂffeéfﬁﬁompﬁgﬂwh‘@ﬁgﬁj%‘ti on mixture to provide
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3
6- )nic
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ﬁ4ag~ 2?60E§egs$0ar@gg1et§od§%f@eath‘xg BeASndohtaP disbasEoMy EdntthiskBtids ofth 8. 19;

SE)-ZQ (1. MBQ‘E!F@I“MI@@WW\%?H}P”NP@a@ QRMRAYNGh dr o- 2. 6- di ox0- 9H puri n- 8yl )
cinnamc Acid N-cycl opropyl rret hyl Nonaet hyl ene G ycol Met hyI Et her Am de A

T e bt S
4.2 XxaHpunint8-yi)einna & 3l :
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(am nornet

addi25i onapn § HB%ﬁhg rsop erﬁi\ﬁv&@m %‘T’PE\‘F&UW aﬁé"ﬁﬁ‘g{r?ﬁgn dﬁgl Aoi I
was di ssothgfd eutically r@ﬁﬁe@tmé uaavountO ofrl JE R4 1/3eBisytyctotiaxyiniéthgt- 12 3,8 9
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mol ) was EdhRfddstend the resulting mixture was stirred at room tenperature
ovem ght. The reaction was diluted with chloroform (100 m), vvashed wth
sat ur at ed aqueous sodj um, bi car bonate sol uti.on (2x,50 m and ne. (2

m ) .3%ol atffPedeRy ec‘gLnﬁ%%s'?'ﬁ \Vé@ﬁ%“'ﬁnd'"ﬁ‘%{?’f é’?ttyffge%éé@ﬂ?‘é 8?‘!9.(?3%(1 on
silica 25spetificdlleblock|ar inhihitoprodeins wnethe surfdéé oéehimal cellsl ﬂmabmdw@s a

yel | ow wa
Y %%n ?%6’%""‘8 ﬁﬁé}aﬁ %Wh%nﬁ%gy% @Nﬁ?% l?or(mmcltﬁésg_h)
3.85 (m gpmp@um;swcmm it the-expses n°§°@dj es. 3 55335(m
36H) 18CH2), 3.40 (s, 3H, CH3), 20(m 1 H CH, 1.80(m 1 H CH)
1.80-1.20 (m 20H, 10 CH2). 30 Anal. Calcd For CS~H~sNsO~2~1.1~H20~2.0
C4H802: C, 61.62; H, 8.52; N, fi.1l0. Found: C, 61.52; H 8.37; N, 6.10. 3
0 JAN 2003 WD 00/ 09507 60 ~~ 7 Exanple 101 PCT/ EP99/ 05814

(E)-4-(1. 3-Bi s(cvcl ohexvl nethvl ) -1, 2, 3. 6-tetrahydro-2. 6-di oxo-9H auri n-8vl)
cinnam ¢ Aci d Hexaet hvl ene dycol Benzvl Ether Am de {a) Am no Hexaet hvl ene
G ycol Benz~rl Ether 5 Triethylamne (1.45 niL, 10.74 nmol) and

met hanesul fonyl chloride (0.48 nL, 5.9 mol) were added to a sol ution of
hexaethyfeneglycol nDnobenzyI ether (2 0 9, 5 37 nnDI) |n nethyfene

~ o~ o o o T a1



15 (m 5H)) 4.48 (s, 2H), 3.61-3.48 (m 24H). (b)
(E)-4-(1.3-Bis(cyclohexvlnmeth, Yl -1.2.3.6-tetrahydro-2.6-di 0)&)]M3€ﬂ3in 8yl |
ci nnam ¢ aci d Hexaet hvl ene Gycol Benzvt Et her Am de Am no

hexaet hyl eWOAXMEA7 benzyl ether (Exanple 101 a) and the tit|PEToRPIpOsSMIA Of
Exanple 1 were reacted using the procedures of exanples 67b and 67c to 20
provide the title conpound as a waxy £0lid (34 ng, 10%vyield); tH NVR (400
MHz, DMSO-ds) b: 8.24 (t, J =5.5 Hz, 1 H), 814 (d, J =8.2 Hz, 2H), 7.69
(d, J =8.2~ Hz) 2H), 7.45 (d, J = 15.8 Hz) 1 H), 7.34-7.25 (m 5H), 6.75
(d) J =158 Hz) 1 H), 4.46 (s) 2H)) 3.91 (br d, J = 7.2 Hz, 2H), 3 78 (br
d J =7.2 H) 2H)) 3.523.42 {m 24H), 1.92 (m 1 H, 174(m 1
1.65-1.-54 R} (ko) “erddottialfdl 9c.7ell( %h@éoﬂor%lecglé\gﬂhli:bnf&“ |ﬁ€luﬁﬁ compoxf_qd]s 69:
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1E) - 4 f ( 3- Endothiehialy sttt Aghési@n Smblebulet. r Muordr prefefabll, ofe: Terithetlal Leell

8 11 5 COIFURR el G848 JORME RribkeRlist dhesic SPIsfReEDs 51 i nna
m c Afi d Hegleelin VCAWhE agdyMadCAM.hy| Et her Ester This conpound was
prepared from heptaet hyl ene gl ycol nononet hyl ether 15 (Hei mann, U.;

Voegtl e) F_ Liebi 8 nd the title conpound of
Exanpl o) 10FNEATRU FoeRmBPHRY BF farnai 4301 4 oF phatmpreieicaliy ReCaMBbind vas
obt ai ned asoleateatyereof, iwhiCi A9 requirédotyiadhigve thetdbbired 4ﬂﬂogidal eH’NaOM‘iB) S

11 2? (_Slea?—ég“‘l iﬂ'ﬁ'ﬂ%&r gf §%°4° 1%“@5 they s ?%ra 'El} %5 égh Fﬁe 2H)
3 77120 ( nmearp, of adpuinistration rﬁnctﬁﬁ)recmlem (st pma)daw dose( ﬁorMem;eatrmemt) (m
5H)) 1.24-4 éé)pt{d% for'Y%téE@e Jma ¥ettad td R in the range of 0,005 m /kg

I(—I-E)pur |4n[ (83?;( %ﬁm@?ﬁxg FRYSr Vl@pz)"t_’ 39@@9 %é& Wg?e@b@ﬁﬁ&d“&g?%g Bisrg
sol uti on otlosdanay ttieeadmnpstemﬁ fasomsﬁx@epjmt ti08a aross sgyer@l k@paratelgnit n DVF

(2m) ves yadded B ASSHTLGRARBRNC A7 fBlendug foERhly BELRLY o sl de

(13 pL, O enperature
over #0ght Hhﬂ‘eaﬁarm@fo)QO% ngméoggp\mﬂfgvﬁ&dW@Hﬁ/B’@'céﬂYr@dﬁ@@ﬂ“ pEa% ur e
30 and t heggesuhfusitth.material was partitioned between dichl oronet hane and 1
N hydrochloric acid. The organic |layer was dried, filtered and concentrated
and the crude product purified by flash chromatography on silica gel
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1 ~(m 2H), 3.56-3.39 (m 32H), 3.24 (s, 3H), 3.21 (s, 3H, i .97 (m 1
H, 1.60 (m 5H), 1.17-0.99 (m 5H). M5 (ES+): 833 (Ml ). Anag[] TANC EBI
CA2H-NAO, o 6a/0986%. 56; H, 7.74; N, 6.73. Found: C 60.33; H péripoodls
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reduced pressure and the resulting crude material partitioned between
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(m 26H), Uiﬁ'%% 3H), 278(m 2H)) 191(m 1H) 173(m 1I—|),
1.64-1.53 (m 10H)) 1.20-0.95 (m 10H). M5 (ES+): 772 (Ml ). Anal . Calcd

a7, N, bonoratofs Seanfe s Hinglly e Boga! st noifug Hadtbel”
1. 3- Bi s( cgempiising ﬁh@taq;qveco_mgomcgand typically a flavoured base, 'such as sugar
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Vet hyl Eth h d PCT/E / 05814 h t1tl df Ex |
106 {41 miierbbaes bias Gelaling aad BhEETHE Ch LB AR AR a0 (ca, 1 L) and & 1

M sol ution of hydrochloric acid in diethyl ether 5 (ca. 2 nL) was added.

The reacti e e e
(1Tl e combaimatHS Sedpie AE BURied %?""@?”éﬁ*? A 3 LGN
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(OI 3]5 = SCbE')po&H)i. tHe Eblftion Bpreférdiily (isotodic Wwith theiblootHof tRe7itdidedd, J =
2H), 3.69 (m 2H), 3.55-3.37 (m 24H), 3.20 (s, 3H, 3.8 (m 2H),
199(m 1~1H)) 1.73 (m 1 H, 1.70-1.50 (m 10H), 1.20-0.90 (m 1 OH).
M5 (ES+): 772 (M¥l ). Anal. Calcd for C4~H65Ns09(2~H20) (2~HCl): C) 55.90;
H 8.12; N, 7.95; CI, 8.05. Found: C, 56.10; H 7.74; N, 7.59; CL, 7.82. 15
Exanpl e 108 4-f 1.3-Bis(cvclohex~~l nethyl [-1.2.3.6-tetrahyd ro-2.6-d
ioxo-9 Hau rin-8-yll benzylani ne N-Nonaethylene dycol Methyl Ether Title
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4-f1. 3- Bi s(cycl ohexyl net hyl ?- 8-f 26- net hoxv3. 6. 9. 12. 15. 18. 21. 0 exac
osyl oxyl phenyl | -3, 7-di hydro-1 H aurine-2. 6-di one La) alﬁ J%Ni%@h
4-L6- met hoWoR0@980712. 15. 18. 21. 24( oct aoxahexacosyl oxy) benzal dedwyERs9/05814
[3,3-Dinethyl-1,2,5-thiadi azol i di ne-1, 1-di oxi dato(2)-N5]tri phenyl phosphor us
5 (Castro, J. L.; Matassa, V. G J. O22 Chem 1994, 59, 2289-2291 ) (1.07
g, 2.61 mol) was added to a solution of 4-hydroxybenzal dehyde (214 ng,
1.75 mol ) in ~methylene chloride (75 nL) and the solution was stirred at
room tenperature overnight. The sol vent was renoved at reduced pressure~and
the crude material was purified by flash chromatography on silica gel
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and extracted with nethylene chloride. The nethylene chloride |ayer was

concentr at ed and the crude product pUI’IfI ed by flash 25 chronat og_gaphy on
silica gel Fmulationsistiabls, iR feniea!- akdinjanars! anrlicatien taclgdevointnems. titl e
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3.33 (s, 3dtm %tn%%s(dﬂacb ntrﬁh@ﬁoff?omlo"i)to 115%\/\6% 55 (m 10H)) 1.25-0.95
(m 10H). NS ?Es+) 30 JAN 2003 001 09507 PCT/ EP99105814
67 Anal. Calcd for C44Hr0N40 2 (0.5~H20) C, 61.73; H 8.36; N, 6.54; Found:

C, '61.65;FdtmiBlafions &f the. ifdenfioranmycbel pfepared by any suitable method, typically

10" pheny! 1 GAEST AR nf "?etg&%ﬁg%% [k

nonadfhyl ednélglpsicﬁﬂltdrﬁaﬁmtqarybotét inethe eapied propedionsdnd thesnifmesapsaryas,

part (a), ééhkg?fm@ts uinlaemma@ |ﬁt6tﬂ\e(d¥§#e'd0§haﬁ8 10 g) 0.58 mmol) and
sodi um hydri Al drich, "0.052 g) 28 mmol as 60% di spersion in oil ) wth
10 catal ytic sodi um|0d| de (1.0 ng) was allowed to reflux 24 hours and

cool ed t o Fooexampieraatablet nide bpHprepared | bys tcedhpressing. dn ligtimaiei mixtureof 1- N

hydr ochl or i | AL s c i due
was added %&géﬁﬂﬁeo%%*%%aﬁp diahoigs, 3 b, 8 Holdlidiiada o b imbAS
N, Nd2#et hyeRtinnshingrediests w%pqs arbipden ubrieanthingr dllyqréoomiyrfaq%éc ive

resul ting digpamsitig! Soﬁtbyrm@ufdhﬁg la® iRAkNate amktlree of opeidéred wetive
rem)vedlnva otoéjﬁeav ig msolid. This material was stirred in

di chl or one'H ”jmﬁ" g tion of triethylamne (0.4 m) 2.86 nmol)
and 1, 3-bi s(cycl ohexyl met hyl ~ 5, 6-di am nouracil from Exanple 21, part (a),
(0.193 g, QU%IErrfBHlul'aﬂoﬁé (f&l 95 'iFﬁ g%ﬁ%%n&‘ﬁ%ﬁﬁi’@@ine |§8|dﬂs'té3n

stirred at roomtenperature 2 vo| at ate in
vacué0 The©f BYS ad@'ﬁbmw@og%%rat QVHB%'PS @ yaRiPys dvRes R "Eﬁ-‘@(ﬁé’s @R ust ed’
to --13 byprddutisethaefosdls, petulisersyor msuffiatorshe sol ution was refluxed for
0.5 hours, cooled to roomtenperature, and the pH adjusted to 5.0 by
addition of 1 N hydrochloric acid. The mixture was partitioned between

wat er (25 hen paimpnaty adsipistiatioooviaithe meuthndhe harticle sizes of tya powdsr @ashed
wi th addi td%@étswwﬁuwmrlﬁﬁa d 0,571'R {ﬁﬁ”&'e'?@r@bﬁf%ﬂh@ tb Ml Helivenyashed
W th saturated aqueous Sodiumchloride (20 m)) dried over nmagnesi um
sulfate, and filtered. Volatiles were renoved in vacuo and the residue
chromat ographed on silica gel. Title conmpound was eluted with 5%

met hanol - chl oroform as a yell ow waxy solid, after solidification 30 from
chl or of orm hexanes (0.090 g, 17%; 1 H NWR (300 MHz, OMS0O-dg) 8: 8.08-7.98
m 2H phenyl CH) 7.5-7.38 (m 2H, phenyl CH), 4.5 (s, 2H, CH2phenyl), 3.85
(d, J =7.2 Hz) 2H, CHN), 3.75 (d, J = 7.2 Hz, 2H CH2N ), 3.60 3 0 JAN
2003 WO 00/ 09507 68 PC T/ EP99/ 05814 3. 35 (m 36H 18C:HZ) 3.20 (s, 3H
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WO 00/ 09507 69 3 p JAN 2003 PCT/ EP99/ 05814 ~' ~The conpounds naned in Table
5, below, were prepared by nmethods sinmilar to those described 3apojAN 7803

Exanmpl e 1 = starting material). 5 TABLE 5

EX. NAI\/EI\/A%@A‘N&?%I CALSMVBPEC! METHOD112( E) - 4- (1, 3- Bi s( cycl oheXGTHBIMBI4 519
(MtH) +; Cal cd for

C3pH38N4~4~021~H20: Exanpl €2, 3, 6, 7-t et2r3dhydr 0- 2, 6-di oxo- 7- FABC, 68.97; H-,
7.32; N, 10.67;1nethyl-1 H purin-8-yl)cinnam cFound: C) 68.98; H, 7.32;

N, Acid Meth i Ester10.67113(E)-4- ( 1, 3-Bi s(cycl ohexyl net hyl ) - 563 ( M+H) ~;
Cal cd for C32H,zNaGs: C, Exanpl e2, 3,6, 7-tetrahydro- 2, 6-di oxo- 7- ES+68. 30;

H 7.52; N, 9.96; Found: C, 1rrethy| 1H-pur|n 8-yl)ci nnamc68 57;H 7.59; N)
9. 87Acit ikt iHectvonChiat tteeVEFbyhasal administration, a particle size in the range 10-

Eiﬁﬁgg%@'@gﬁféfé&ﬁaégﬁgﬁf %Bﬁfr%'# gF @%%iag%v +E|)7 3ga ch Isgr N) 9.23:

Found: C, 1nethyl-1 H purin-8- yI)C| nnam c67.05; H, 7.62; N, 9.12Acid
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C, 1net hyl proptiantr i Duing use| thesei debcas3disciiarg?; thl) fofmbReiohdhrbi ﬁtéﬂvéleéle

Cal od. 1 or B A5 oMb e i, Baelcranone iyl )b

H, 7. 83; Ninespamiclerspray: cmtammme aﬁh\mjmgﬂem;zt)&uﬁable pRBebants, inciede N,

googé% gp 6@;&%&%&6&%&1 dbthPulitds) efor Fekdthple, JihidAYiRAamERAHY, 09507

EX. NAVEMA f@ﬁ@ﬁﬂ%oﬂ%@hﬁ@tﬁ@f‘@@foﬁﬁhém%aﬁﬁs(’WHT%é’WP%t hyhe- 739Ca
lcd for Génﬂul‘d,tl@a n@yEmldnloe&n)? éortainebnehygrimoeid Todalvents; (dv+Ekampfe, 02;
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1. 3-Bi s(cgwla@leaﬂavaumgge)nts f 11-nmethoxv-3.6.9
tri oxaundecyi ox~)pheny|| 3. 7di hvdro-1 H ~eurine-2. 6-di one 5 This conpound

vvas from bi s( ohexyl ne m nouraci |l an (11net hoxy
51 NGbliReEe A m@%&%@%ﬁ@a& Mo 455 AR (Solafoe O
descrl bedsuspehsionsl of #Hactvel i dbsbttantmd therapowtid aercsoll indist 2itllemy 32%

7)o el g hore il o ol g o

10 He, 2mnmmwnwsmfmqmwmwgmf lﬁtrmmag)tatsor%ﬁwtznbbe rpalations 2H)
3.53 (M @Huse3iBhebifisdtd coRsigl of thelablive IngiBdicHt ik é')llquld Q%rrier59n<ﬁm

jéBNzlloE?z‘U“E%Slﬂéb'P t@*&%%@' E&'e)sf%@“?%{éo“sp e”ﬁ%%@a @i)/g@ﬁv H e g2
N, 9.24. d&ﬁ'né?hmrﬁypmllylwatlerIétnrardiluete|aqudﬁ>usrmt:el$olm)s¢lutm>meprbtérhuwmgde
Exanpl es.isbfic b Hody" AR BYL ind oY, TEIRBURIE! sbafH!hidrde. o

(la) or rmaceutl pre erably
conpound @p ienal rasiditivesincluxie mssemtlve@lf the fomzulahen isyapt preparad stegle, 53, -

54 55, Sbr exBmphd) nfé%hylﬁgcdr@@ -bérizodi8, affi-oxidantd, SlavblringSagefids, vilatilgl, 82,
93’ “96, 98, 99, 100, 104, 107, 110. WD

4, 85) 86
OOI 83507 9‘% E{‘FS‘“Q&QPQES fid ﬁHrfaPﬁ%B‘FFs(l ) Oral nal t abl et 5AB CActi ve
I ngr edi ent 2525 25Avi cel 13- 7Lactose7847 -Starch (mize)-9 -10 Starch

Vegnes SRR OMons (SR Qi MERr P ERp el SHIlPd oo

PC C1EPOOPONSIET WhicPomaY: be dalivgrast P ean HAAN. i1sLiatorof daken MMM t of 51
S7Sucr osenastl zafity@ i the ﬁiﬁ@weﬁ@m@?sndwgnﬁmeiﬁbﬁff@%ramelpéwa@r E25ond&ined

mgela enfeca iy 5&%5"8& e ey oAt §LbBRag which precsne?

st ear at e pintcasoapopenednin SQJ (anldl &eBpoder dem«aa(d/ by 57 dgavin meugb(tbe

PCT/ EP99/ §addé uﬁgnﬁnﬂglaﬁén%g by means of a manually-operated pump. The powder
employed in the insufflator consists either solely of the active ingredient or of a
powder blend comprising the active ingredient, a suitable powder diluent, such



mal t abl et ~~~ Active ingredient 25 Hydroxypropyl nethyl cellul ose (HPMC) 25
Pol ycar bophi| 39 Magnesium stearate 1 90 The fornul ati on nmay b FrHr red by
direct conpress'ron of the adm xed ingredients. (2) Caasule I ons
(i) Powder Woeo@assul eF GActi ve ingredi ent 25 25Avi cel 45 - Lactregers8os§iyar ch
(1500 NF)- 117Sodium starch glycoll ate- 6Magnesi um stearate2 2 225 t50 25
30 35 Fornulations F and G may be pre@f# ed by adni xing the ingredients and

filling two-part hard gelatin capsules with the resulting m xture. (ii)
Liduid fill nd/Capsule H 1 Active ingredient 25 25 Macrogol 4000 BP 200
Lecithin - 100 Arachis oil - 100 3 0 JAN 2003 WO 00/ 09507 73 r' 225 225

PCT/ EP99/ 05814 Fornul ation H may be prepared by nelting the Macrogol 4000
BP, di sper 3k ngctdsé h&n@sh ionBOSREAALt. | The Bewmhbrémémftybicbnp cBYan@@&t

hard gel atin capsul es. t rul ation | e prepare
di spersi ngf rpﬁbsécﬁquhﬁpg%%ﬁn\U %R | ecithin and arachis oil and
filling soft, eI astic gelatin capsules with the dispersion. 10 (| i)

Control | ed t ahl t t 62 15 -
Trtet hyl o AREr05E. cBroAragr ko, & dlitfier B3686k BT e PolakaRE inddlickt bBRE 80 or o
by mi %i ng armmmd toeliuse oha eompoundf forguisdi@mrs(lahar gophaunaseutg:aaynd
drying theagxisy esol\Hié héreer piﬁ' 'tﬁ‘é Spl%rp%ré’tﬂﬁated? ‘ﬁ trFIe .5554 rﬁeHrmtﬁ’ée as

a rel ease contro ? nbrane and Ei mtotqghg gel atin
capsul es. PHPRMY a>1|$,p Heatment qfrﬂ_rb'Ef'?'E'H“"P BRY ANt 'f")m%‘%ﬁ'%ﬂ@'ht Acti ve
i ngredi ents 2% Sodi um hydroxide gq.s to pH 7 30 Water for injections to 100%

The actived [ ent | P suf f i.ci ent

nydr ochl or Lo heeroB kB oh HenaaR HocSlail torahy Sl
resull0i ng sEthod of organigdeharpisiny. vBh@f@éoran@ccmndmgwatmftmgraspact of ctlp@re
filter int

bor bgs07 Tvenfioh! hefe gsmwo%lgsall éﬁ’dégéq%&%aﬁﬁ?twﬁﬂg? %#%@E’t’? Mm"e
Soybean Q Pr ﬂ%sﬁhém"ﬁt% '@%eWﬁW SEUNRAiR B%Gt!‘ﬂﬁé %@W%ﬁ‘q‘ of farmuat i ons
3 0 JAN 20¢@ ' PCT/ EP99/ 05814 AB2.025. 0200 0--200.0-12.0-22.59.s to pH
7-9q.s.to 1.0 mM_qg.s. to 1.0 nL Fornulation A: The active ingredient is

di ssol ved in a solution of hydroxypropyl beta cyclodextrin and adjusted the
pH to 7. The resulting solution i% nma up to volume and filtered through a
mcropore filter into sterchg, gl ass vigls, which are 15 sealed and

overseal ed. Fornul ati ong( The NCt i m{?_r nt di ssolved in the
soybean oil and phospholi pids. The te |ng ents are added and the
solution is nmade up to voluneQ”T BI redVl ti ng &Y Ien honogeni zed
until the desired 20 consi stency(st) achi eved.

5
15 R

or an activated derivative thereof with a compound of formula (l11)

20
wherein Q, X, R', R%, R* R® RS, y, y" and n are as hereinbefore defined;

and optionally converting the compound of formula (1) or (la) so formed to a
different compound of formula (I) or (la)or to a corresponding solvate. One

25 skilled in the art can readily determine “activated derivatives” which may be
employed in the instant process, using he tachings of T.W. Greene & P.G.M.
Wauts in “Protective_Groups in Organic Synthesis" John Wiley & Sons, inc., New
York, NY, 1991, pp 227-229.



Exanpte G Powder capsules for inhalation 25 Active Ingredi\egi (&@jﬂfm
powder) 1.0 ng Lactose (30-90m powder) 49.0 ng The powders g ntil

honmogeneoyi gifdsd7 | | €d into suitably sized hard gelatin capﬁ# per
capsule). 30 WO 001 09507 75 Exarrpl e H Inhal ati on aerosol lﬁg%&fgg@gB P

[ E 99/05814 Active Ingredient (0.5 m powder) 50.0 ng Sorbitan Triol eate
100.00 ng 5 Saccharin Sodiun1(0.5-7. m powder) 5.0 ng Methanol 2.0 ny
Trichl orof | uoronet hane 4.2 g Dichl orodifluoronmethane ~ to 10.0 nl 10 The
sorbitan triol eate and net hanol were dissolved in the

trichl orofl uoronet hane. The saccharin sodi um and active ingredient were

di spersed in the mxture which was then transferred to a suitabl e aerosol
cani stetr and the dichl orofl uoromethane injected through the valve system

Igi S compagh h h@@.soa éi'\e%hé’ e'étémcaﬁo@%awse'é?erc@éu ssﬁ aﬁd&gcng. {iust tslose-

uspensi ~ (6 3
SoT/ Ebeo) ST UFE B ALsalel st 3 pruianally e harbsgant sich as toluene,
Sucr ose20behzen&asrin kplbnéS&ﬁtab@a@h@at bo thalud® nﬁﬁel&ﬂiaerd@pfdr%@mple,

S So opy P Spier B49L HBRadlol R aeith bt phBsB5E ST AR Jodats acie: for

F: avor g &xampbe.tmetharwsuwnauaamdaﬁrdpmﬂ\esrmqmmacad The esterification is

F

RN s ox?égg%'%@ﬂe@ffhp@réﬂ@ P PSP S BTl
1.0 nmito With remeya hﬁ_WFEﬁrrfBP'B? BM Jﬁ" ‘par abens are dissol ved in

pol ypropyl ened ycol. The remaining inactive ingredients are dissolved in

t d I f dded to
the sl ut MR8 BOBGR" Al ls Feadyinel bed rrbiiecr L Bt ivgbufieron 1<
m xed unt idctivateddderivativec ofstha ecappoundhotfi farsailaTig). p HSuitabl lmmeatednd t he
sol ution Q{e?itVﬁNest cid Fth%t Fe ﬁ&'r%r!dgs aﬂbenﬁé%ﬁé&i’i‘érbﬁé‘@&é

di sol ved in e po ne 0 nai ni n ctive in |ants
are di ssolbpéere; ieagt 'éIW' ‘PFg“é%‘I'%P r@'ﬂrga éﬁl)(%lp@ ﬁquaG’nS’éH tslﬁ'ga@@dl um

benzoat e lréa?‘éiﬁgcfo? Qhishprocess ldreCthlon"y'hehM‘HEVQXHI]rDrderw‘d m&l;&dﬂeﬁhlagd EI_EG
resulting | n i S e
coi uld on ket e, fihlotel. iiidspnbits Bibrofing *ResREisUs seirguaige -
PCT/ EP99/ msphmwsu pentashiatiden corDdiethy  chiosephosphateyr e Rarticwady eustifdlsol ved
in vater. JthGarsd-@Qble’8f ke %ﬁ%uﬁadoftﬁ‘?mh%sm)té gtmid'aeanewmche&eunt"
the desire nsi stency. 1 s achi eve | g rigl I on

br ought SR preagraa b e Do 1S AOPRRUTE 10 taUiaacld s Msdb 70
The anti adiaesoryidimsitiagoley of conpounds of the |nven I on was determ ned

u5| ngqa nodi fication of the previously described nmethod, Jurgensen, C H

. I mmunol. 1990, 144: 653-661. The adheS|veness of
cytokl ne- @qmremdoﬂmanaacw(mﬁwam@ wfethgochamposindc ef (fermula @Bstes@ed by

quanti t at 'mﬂ&mm@nﬁe ?Br |Iay%@;s§erewebtéoahﬁéheﬁems@|m1 Nopitivhal inecul ay
Probes, Eygene gﬂ?ﬁé) endot 6“6‘8 <ﬁ nt%n r}jé/ers vity
was det er ‘ﬁé’(ﬂéﬁnq,ea ﬁl ‘Qg PR%® - o K§qluents; fof £ Qanﬁ?fﬁ{%'l on -
m nus t he dfasalactivéitedi wn\(atwetmfmheacmpouﬁésmﬂ fosmaita (H) lto Adlcerippundsafay
3 3 76872
oS 1 HRIBNoofl o bud i B i e ok S
These preferably include ethers such as diethyl ether, dioxane, tetrahydrofuran,
glycol dimethyl ether, or hydrocarbons such as benzene, toluene, xylene,
hexane, cyclohexane or petroleum fractions, or halogenated hydrocarbons such
as dichloromethane, 1,2-dichloroethane, trichloromethane, tetrachloromethane,

30 dichloroethylene, trichloroethylene, or chlorobenzene, or ethyl acetate,
triethylamine, pyridine, dimethylsulphoxide, N,N-dimethylformamide,
hexamethylphosphoramide, acetonitrile, acetone or nitromethane. It is also
possible to use mixtures of the solvents mentioned. N,N-Dimethylformamide is
preferred.

35



WD 00/ 09507 78 Exanpl el Cso (nn)fib ~230 t 1004542 t2448<0. 14913974360
1604420 t 1073>100056160 t 7062160 t 85105200 t 8010486 t 5%003AN0ZG(3
1105783 416355 t 34437.1 t 272>20003798 t 3360> 100047710 t 4104212 t
1239130 t BEBWA950770>100046890 t 42058<0. 15339 t 135476 28FCIZOVOHIA0 t
6064>1000 PCT/ EP99/ 05814 3 0 JAN 2003 WD 00/ 09507 79 Exanpl el CSO (nm) 5551
t 456548 t 197560 f 2576350 f 1309024@6t 1409837 t 239977 t 29793.0 f
1.09160 t 29111<0.18328 f 12780.1 t 0.09779.6 t 5.09223 t 128010 t 48737 t
138196 18868.0 t 3847.0 t 48219 t 168938 t 1894220 t 878849 t 199369
t9750270 1509649 t 1611029 t 11108300 t 82106110 t 56 PCf/EP99/ 05814 3 0
JAN 2003 W O 001 09507 80 r' Exanpl el CSO (nn) 10739 t 19101340 t 945957 t

24951700 BR0SY WHAGP o o ERAGRELRAHR BiceSy. ASRY 5’:@@@8@6@&@%@‘@1@ by

antiinflanmatory activity unds nvent on wa

t he procedlﬁ‘P@Qﬂﬂ‘C W REganic tFGSQé?t efemreteraetycmcb@ﬁ alsali metab garboredas 168

(2)43% lfg I ngrcmalas lrffwmrr aarbopiatd 56r tp&@sgum{rmgrgmtéﬁralmmféardmﬁews
eura are ves our  haurs_after injection

of carr aggg‘?fbﬂnatﬁéu?%chaﬁ? ﬁyéx&r‘i‘n?%%f‘??%c‘?ﬁ 9@?&/ l (ﬁ’etae‘?%r\‘?eﬂam hétal

i nhi b5t i onalsbxigesusiath eaterspdiund onf patasaiuon yteckebutoxidee vor appanhis) afrines a

negative (XEAAICLCRRRnifds BUBHPas Lriclitatrire, CBF EABRIYBrL"SHES ad £HI T SY

0 hi bl t
D b aoZoh ST aus RS} 74 odiazobiorelats 40isndes ToemeDELDS 51

Clainms 1. rrtm@ouadduher Mlméthylanﬁndfﬁyrﬁln/e Not N¥methylBiperidine. th%"&l&@ C X

ubst 10t ea°§§33¥otg| EOPIGT, AschBSey Effe. el “Vé%%fn%%ﬁé%dﬁf?ﬁc' 2Ry, 2V

substlDt ut eBotagsiuontarplonate isyrefarratt.ed aryl 10 optional |y cont ai n| ng one or
nore heteroatons selected fromQ N or S R~ represents hydr ogen or nethyl;
R2 represents hydrogen, C~ ~2, alkyl, |, or aral kyl; k re resents 0 or

1: n repretBpireaggn Sn?EQgéF “general (?"BUOY?L iR BBpAEK sfm@ Kp H} - mole

- NE ?E:I—lg?::-l Eddrl)lvaleni\lgﬁiétﬁﬁmwmhkv Itd -1.5 -rhible, e@@rb&héhi (1GRatfvectech anbleybd the

- r

- CH2N( C~ %%ﬁﬁoﬂdmﬁéﬂ gﬁ he oo Wf@fm%a%arwrnemwﬁ%Bﬁé@&t s

0- 12]15Q r epmployadsn @n@mpynt f(rorm&aﬁrtc) |d0 ol equivalents, preferatdlyitronp 1do 2

(- CH2( O PpnpiefesatRedB 1pm%ﬂ§iopfhé66iﬁ iste6t this fn%Pﬁéﬁ.”t an integer of fromoO

to 4; y and y' i1ndependently represent Integers fromO to 10; R3 represents
H, strar ght or branched C~_~2al kyl (optionally substituted by phenyl, -CO
phenyl, CN, -CO(C~_3) alkyl, -CQ02(C~_3)alkyl, or containi ng one or nore O
atons in tHee Aosassen donmanyfagugpg aogmowsmmw@a tal theripvention aresin ai ght

_ord25 b(r]I angfmarabwrag |°Ef iA SriaHip erélunéaémlomgé%%la@ -V&b%eﬂonaggﬁﬂtﬁGS@ alre
i ndependen a or red heterocyclic
or oudl opt PterRbl Team ol +°6: BeRblaiaBar Uik mebletetliNg PisHesSSRAEE 1Y ke
and R5 i ndggresrdecartrigd mrbraeslenhaBﬁres@.%r_a Hpwlevel,kif/is also possible to carry out .
the processes at elevated pressure or at reduced pressure (e.g. in a range from :
0.5 to 5 bar).

25 In the general formula (1) or (1a) where X is oxygen or -NH-, introduction of an R®
substituent, where R® is as hereinbefore defined, may be effected by reaction
with reactive alkyl or acyl halides in an inert solvent, optimally in the presence of
a non-nucleophilic base. Suitable solvents for this process preferably include
ethers such as diethyl ether, dioxane, tetrahydrofuran, glycol dimethyl ether or

30 hydrocarbons such as benzene, toluene, xylene, hexane, cyclohexane or
petroleum fractions, or halogenated hydrocarbons such as dichloromethane,
1,2-dichloroethane, trichloromethane, tetrachloromethane, dichloroethylene,
trichloroethylene, or chlorobenzene, or ethyl acetate, triethylamine, pyridine,
dimethylsulphoxide, dimethylformamide, hexamethylphosphoramide,



$2 3 0 JAN 2003 -straight chain or branched C~~al kyl -hydrogen -sb cZﬁEi
chain or branched C2_sal kenyl -aryl or substituted aryl; 5 “het &r J‘ifl

group or i ed heterocyclic group, including het er oar

substi t ut gﬁyﬁ&e/ S’té(ﬁ)aryl groups; R6 and R independently repréég&‘?g%‘?s&“ S,
with the proviso that when -y and y' $pth represent 1, 10 -k represents 1,
-p' represents zero, -R2 represents Hor Me, -R3 represents H, -X
represents O or NH, and 15 -Z represents phenyl R4 and R5 do not both
represent cyclohexyl; or a solvate thereof. 20 2. A conpound according to
claim1l mhlch |s a conpound of fornula (la): 6 Rs\)y Rl _ NI N~2z\ ~O
(la) R ~N~-N ( ~ n/ H2>r Whereln 25 represents a 5 or 6
menber ed ewpaamlﬁyacetﬁm or g{irame aB@d L& AlsQN RQSS lertommmme@cpfathw

sai d cycl sallvéts, méﬁﬁénedﬁubahethylfednawﬁdlwaf K \2-diehictobthiant WHre préferred.
optionally containing one or nore heteroatons selected fromO Nor S5 R
represents hydrogen or nethyl; R2 represents hydrogen, C- ~Z, al kyl, aryl,

or aral kyrhemmpowmefsf@mmla)(lb)rmay be grepasgdiasaixscgbed im P@Teapplitlan
t ol t No'l
e e S F Sy Gyl ey

- CH20-, - @:IPENEQELS KiHledn $he adcrpn c3_8cycl oal kyl ) -, or
-C~_~2a| kyI-; 5 m represents 0-12; Qrepresents (- CHZ)p, ( CH=CH ) P,

B e

i nt eger s litecatute methods.RF-orepxaraplet R. Pl, Bartsehgett alp IdalOrgoCHarmntQBQ:j 54:

C~_~2al k [yl h | C-_3
al Kyl . é@ﬁé@w JU)l- HERAS, MAERImOl 3SR RBY, Poner PARN et a‘f‘%zo( :
chai n): (37132598 3.and, Sfrinnskya Hieegniugate ghamy a19§rﬁ 65l Qr@@c

al kynyl oGréertwaldPA: Penddl By Bolik&d B0 eChem. R998n60 R83 £3861 NKdPRRgRIt |y H,

Corivar 5o, MBERBEL charinBnt s AR arlar 51, 6 L o ot 0"

i ndependently represent -C3_8 cycl oal kyI -strai ght chain or branched

subé?: Kyl Ap Q%&l@@@bcgﬁgoﬁh%'& c?rrﬁttﬂﬁ' (|§3nﬂags g r@?a%ﬂhgf%ﬁde Yibn O

tute up or’ 'su erocy |c group,
i ncl udi ngoﬁétcéw %fnf@r@@% r)t?[é’(ﬂ' aeqtal derivativg thereef, ot gamprund of

i ndependefgrimuld ?D)V@Sﬁﬂhcﬂétédﬁerﬂétlw tHerebf op aoraotinthéf fohgala (Wipnd v’
both represent k represents 1, -p' represents zero, -R3 represents H,

30 -X represents’o or NH, and -Z represents p(penyl R4 and R5 do not both

represent cycl&qsxyl “c-oH
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or a solvate thereof. 35 3 0 JAN 2003 84 3. A compound as ia I@i@ or
2 wherein R3 represents C~_3al kyl NRBR9. 4. A conpound accordi (ﬁ Q 1
or 2, where Z represents a phenyl 5 rig8g, thiophene ring or pyridine ring.
5. A compound according to Claim4 where Z represents a phenyl ring. 6. A
conpound according to Caim5 where the 10 - QOX O0OJ _R21. ~n R~
grouping is attached to the phenyl ring in the para position. 15 7. A
conmpound accordi ng to any of Clains 1-6 where R is H 8. A conpound

according to an -7, where RZ is t or ethyl. 20 9. A
conpound a@g‘&r%l% )ESZZ%{TB% ang g,%a§mr@mgg§)r¢(dpgnqd 10. A conpound
accordi ng tithany- dlf;utﬁtﬂut@& ﬂGleﬁYﬂﬁfoﬂréibllls \Afrf@mh?a Be prépafed asmrisefbed

s 0 10 i) Dby i R TSR S

accor di ng nonaxrepnes tedpeamteaasndesenteedin ®CIVAOplE#tEn ppblicklionANe.owdund
accorcy ng 49 1% |m 13 where p represents 1. 3 0 JAN 2003 85 15. A
conpound accor |ng to any preceding claimwhere R3 is nethyl. 16. A
conmpound according to any preceding claimwhere y and y' are the 5 sane.

17. A CO”D@Hh%&ﬁﬁf%rd*'fBEn&@ (N’)ﬁhﬁ]{%@m@ én% fé@hdmgaé Borhp o@iﬁd A&pimeund
according t recedi ng cl aimwhere, cgrS ar% 10 1 e pendent | y
sel ect ed f Mt Beaqmp"atts _oRregie AC] for e potingyth 6@858#'{@9 and

accordi ng f@ flepafing&hevdrbexyit acld 48 @és&;nb@dQﬁefﬂdﬂ?nAlelchﬁlbﬂCpm|c‘°at|@m
cycl obut yl Nfowéog@@%ﬁ%dcycf ohexyl, propyl, butyl, isopropyl, isobutyl and

pheny according to Claim18 or 19 where R4 and RS are
t he sane 21. A conpound according to any preceding clai mvvhere R6 and R

20 R
fre o o5 GRUSRANTof F coeb YT REAGRO 10 Ba Ol NS, BRfost Ry
H 25 24. ,fo@gﬁ@pld@mstamﬁamqme@ods known to a person skilled in the art
(B)-4-(1, 3@@&6{%@69 Il (ﬁs)tr% Féhare8-sHOTAMRBRUr A9 -Rsyhid&d Rpam ¢

ayy
'(A\(I:EI) d4'\5|(02?§t92¥tgg&&a@ag%%hﬁ%%m) @%5’% %&{Gérahydro 2, 6- di oxo- 9H purin-8

30 yl)cinnam c Acid Nonaet hyl ene dycol Methyl Ether Est er;

(E)-4-(1, 3-bis(propyl)-1, 2, 3, 6-tetra:§% ﬁl,%S 6- di oxo- 9H—pur| n- 8-yl ) ci nnam c
Aci d Nonaet hyl ene G ycol Methyl Ethe y 35 3 0 JAN 2003 86
The invention will now be described by way of illustration only, by the following

examples:
20
All reactions were performed in dried glassware under a positive pressure of dry
- argon or nitrogen, and were stirred magnetically unless otherwise indicated.
Sensitive liquids and solutions were transferred via syringe or cannula, and
introduced into reaction vessels through rubber septa. Unless otherwise stated,
25 the term 'concentrated under reduced pressure' or 'in vacuo' refers to use of a
Buchi rotary evaporator at approximiately 2kPa (15 mm Hg).

All temperatures are reported uncorrected in degrees Celsius (°C). Unless
otherwise indicated, all parts and percentages are by weight.

30
Commercial grade reagents and solvents were used without purification. Thin-
layer chromatography (TLC) were performed on Merck KGA (EM Science) pre-
coated glass-backed silica gel 60A F-254 250 um plates. Visualization of plates
was effected by one or more of the following techniques: (a) ultraviolet

35 illumination, (b) exposure to iodine vapor, (c) immersion of the plate in a 10%



-4-(1, 3-bi s(cycl opropyl net hyl ) -1, 2, 3, 6-t etrahydro- 2, 6- di oxo- 9H- puri n- 8yl
i nnam ¢ Acid Nonaethyl ene G ycol Methyl Ether Ester: 30 JAN 2003
)-3-((1-propyl -3-benzyl)-1, 2,3, 6-tetgghydro- 2, 6-di oxo-9H—puri n- 8-yl )ci nna
c Acid Nonaet hyl ene G ycol Methyl Ether Ester;
)-4-(1, 3-bi s(cycl oheptyl methyl ) -1, 2, 3, 6- tetrahydro 2, 6- di oxo- 9H puri n- 8yl
nam ¢ Aci d Nonaet hyl ene d ycol Met hyl Ether Ester;

(1, 3-bi s(cycl ohexyl ethyl)-1, 2,3, 6-tetrahydro-2, 6- di oxo- 9H purin-8yl)c

) - 4-
nam ¢ Aci d Nonaet hyl ene A yco Eth r Ester;
) - 4 SBM'PEHE OﬁDFﬂO'Z‘O\*}X’GUQ eo'zvgawmartoi Alomvesily beating.i(d) Bopesiehnani ¢
. NOM@ﬁél latd i Entnalsuetdsolutamhiliometesy; heatlnzg E(}e) immersion of the

-(1
0
am f: AciP It%ﬂé%?ﬁ%@“%ﬁé@ﬁ?r}Pﬁpﬂg?gsﬁrggprég{r%enéte TSRS By h%a{rrlrg? 8yl)c
- (( 1- Endoyr ()3rmeyersimneafythegtidtelid ainrBoBiu6 tetytateydte saluGodfaiowvet-byur i n-
-1
-2-
th

' gag‘l | I (%d d&ﬁ%ﬁ%&@g%&aﬁmﬂsn%’[&éﬂlﬂa';hQ?\rorﬁgfo%rraprjr;’) was
y| perfioymipd 1is@3280-40ren yrrsh Wabingkiods Sighir sitic8ggl.) ci nnani ¢ Aci d
yl ene @ ycol Methyl Ether Ester;
E) - 4- (1-cycl ghexyl met hyl - 3- buty 1,2,3,6-tetrahydro-2,6-di oxo- 9H puri n- 8y
) ci nnami ¢ Melting R@Hﬁ%WW@ @ﬁéermm%uswataqmel -EeA "ﬁgt’@rpo'”t apparatus and
E

) - 4- ((1- eivelupberrptiedt rryrbtcﬁT HPYitleat nfagh e@rctréédSWMMR spee®wRirk puri n-

(
|
(
(e a1 s e died sy SRS 2,4 q@ﬁrfﬁém ety P BB aatans- y1 ) ci nn
(
|

-b-CD""-bO-h

mc Acid WﬁéﬂbXB@ﬁMl&ymctmetgr with leitheE8tea 5j (6 0.00) or residual

7% nnarm ¢ K 4%%?%@@&?'2‘6% ECR: SR NG 8270 GRadi pur -6y
(B)-4-((1, C’;Eb’b903 ) hbvl tﬁl@yﬁ)wqreﬁgawrpdtwlgmgdfa;@ Gnigy 300 BBMitR) n- 8yl ) ¢

i nnam ¢ ACIsféeE'E?Bﬁf’e&éMMﬁﬁl@o@eMP D@’gtshw 06t PROHRS %r49 0; DMSO-dg § 39.5) as
(B) 2-fl uorobenz -tet rahydro-2, 6-di oxo- 9H purin-8yl)c

4-((1
i nnanlé Acrséla dekpiyIresluip E@SSI\%)@I‘W? VEgRePepsigd:sing either a Micromass

(B) - 4- (( 1, Plhifemhepettryrnptet o%eaatﬁxgtmttherpy)@rmeao@ecbm;)wmdemr&-vt;)Cl nnam
ic 30 Acid ethIeneG Et her Et

1 cycl ohexyl Rt RYTCUS REISRAtLeR O s et Flomy BoFtpsdratal (4R surge
rin-8yl)ci foesium gui)d Tmmrbmaeamﬁwnemt was bglibratatbwitiEspdium (dgide 4- ( (
1- H 3- (2- ngj Ay é}&?

rin- 85(;) Ci nnamlthcé)Fcr m§4¥0ﬁ a‘taoerhgzt Pft%@ﬂ@ﬁé{ﬁ %jrﬂélss 2SI AN
2003 of approximately 0.2 a.m:. u The resolutron of the VG 7OSQ instrument was set

(B)-4- (JR Sdablaebéoirﬂnmlpbeomﬂp\n @a@rﬁxr%étélyr(ﬁm)éjﬂ‘rﬂ: Pfdr-at Secei&itingr i n- 8yl ) ci
nnam ¢ Cl nae C
(B)-4- (1, 3YIi88R) L Brefdt oS Wa¥ sga 1 caliR (AR tnis insteyrasnt igthe 10Ph- sy 1)

ci nnam ¢ AciddOHerae! tayigendAB ywasds sbmﬂeyWeE bistainesit wsing Meta-nitrobenzyl

(B)-4-(1,3 I 1, 2,3, 6-tetrahydro- 2, 6-di oxo- 9H puri n-8yl)
ci nnam ¢ Ac%?m%geﬁ?%%mﬁéyc%l Met hyI Et her Ester;

(E) - 42 1- net hyl - 3- cycl ohexyl met hyl )-1, 2, 3, 6- tetrahydro 2, 6-di oxo- 9H purin-8
yl) ci nnam g |Afietdiimag) @ndeietedsy AYbntrE BMeErokH, Bic. of Norcross GA

5151) c41(()1A(r:rF%t]P‘F\:1|Uh8%?'§r‘% aﬁécr)@%%‘?b\v&'ﬂg%{/%?ﬁ&\f‘ﬁggfﬂg gl CERIS LR WGy 8- Y1) et nn

(E) - 4- (1, 3-dementatibobiysid ()rHRBASBcﬁﬁsretemhmhhrass&gr&mmmUmé- purin-8-yl)cinna
m c Acid Nonaet hyl ene d ycol Methyl Ether Ester;

(E)-4-(1, 3-bi s(cycl opentyl rrethyl) 1, 2 3 6- tetrahydro 6 0X0- 2-t hi oxo-9H- puri
n- 8yl }¢i nndaererat Metheoh fartthe thegis - gidie; 15

(E)-4-(1, 3-bis(2-methyl -propyl)-1,2, 3 6- tetrahydro 2, 6 di oxo 9H purin-8yl)c
i nnam ¢ Aci d Nonaet hyl ene d ycol thyI Et her Am de;

(E) - 4- ((1- ERAMEdE et hyl - 3- propyl ) -1, 2, 3, 6-t et r ahydr o- 2, 6- di 0x0- 9H- puri n-
8yl ) ci nnammeﬁgtaiidﬁomfa@@mbang 1d ycol Met hyl Ether Am de;

4- (1, 3-Bi s(,eycl | et hy | SLLetr X i n-8-yl)ben
ol o 20 foi ErpHas s i msf P 2 SbBRE Gien B bR HPELNS.

4- (1, 35 Bi s(\ieiireimig\acicbt hyl ) -1, 2, 3, 6-t et r ahydr o- 2, 6 di oxo- 9H puri n- 8-yl ) ben
zoi ¢ Aci d- N- net hyl - Nonaet hyl ene GI ycol Methyl Et her Am de;

(E)-4-(1, 3-Bi s(cycl ohexyl net hyl)-2, 3,6, 7-tetrahydro- 2, 6-di oxo- 7- benzyl -

H purin8-yl)cinnam c Acid Nonaet hyl ene G ycol Methyl Ether Ester; 25
(E)-4-(1, 3-Bi s(cycl ohexyl nethyl)-2, 3,6, 7-tetrahydro- 2, 6-di oxo- 7- ( 2- oxo- 2phe
nylethyl)-1 Hpurin-8-yl)cinnam c Acid Nonaet hyl ene G ycol Methyl Ether
Ester;

(E)-4-(1, 3-Bi s(cycl ohexyl nethyl)-2, 3,6, 7-tetrahydro-2, 6-di oxo-7-net hyl -
H-purr n8 yI )cr nnam c Acr d Nonaet hyI ene d ycoI Met hyI Et her Ester 30

P~ N - ~ o~ - — Y 1
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-4-(1, 3-bi s(cycl oheptyl net hyl ) -1, 2, 3, 6-t etrahydro-2, 6-di oxo-9H purin- 8yl
n

i nnam ¢ Aci d Nonaet hyl ene A ycol Methyl Ether Ester;

-4- (1, 3MO109(08863| ohexyl et hyl ) -1, 2, 3, 6-t et rahydr o- 2, 6- di ox PCAVERI9/05814 8y | ) C
am c Acid Nonaet hyl ene A ycol Methyl Ether Ester; 5

-4- (1, 3-bi s(phenyl )-1, 2, 3, 6-t et rah$@r o- 2, 6- di oxo- 9H puri n-8-yl)ci nnam c
d Nonaet hyl ene d ycol Methyl Ether Ester;
1, 3-bi s(2-nmet hyl -propyl)-1, 2, 3, 6- tetrahydro 2, 6-di oxo- 9H-purin-8yl)c

_Avf\w
dmsmom

Acr d Nonaet hyl ene d ycol NEt hyl Ether Ester;
1-propyl - 3-cycl ohexyl methyl ) -1, 2, 3, 6- tetrahydro 2, 6-di oxo-9H- puri n-

- 4-
am
-4-((.
Oy )C| nnam ¢ Acid Nonaet hyl ene G ycoI Met hyl Ether Ester;
1, . .1

>moms.m

yI Peer 0- 2, 6- di oxo- 9Hpurin-8-yl)cinnam ¢ Acid

yl ene d ycol , Met hy Et her Ester;

o N RURGRH Rl paehidbimin oot po g al's Rdadiig o pur! &y

(
c
(
B
(
2-
h
;
i
- 45 (( 1-hygdeoxide (yishes RO0-ral) wasmstiredivigousiyt with eb9ing (-208C Hwbik@a 9H- pur i n-
) Ci nnanddiytinl ¢f ;Ma&aeh@xia@@ %Y&l%né"?@dﬁb’ ml g@%dﬁéﬁ‘?g idl '%QE
( 2 PEX6- purin-8yl)c
c
(
n
(
d
(
c
(1

- 4-
t-
e

O o)

t
- 4-
n

-4- 3 fl t
ani Aﬁ% e, gpr{iiﬁy ug_a?wrge ke and the precipitated
- 4-

1 sbhbme(s2wé$mwmmwatér) add anad@es«ércrmm@@e 2 ,Sbibi(eyciottitypuri n-8 20

(
(
?méeﬁgggﬁgﬁbﬁgﬁ@e&#?gtqt\/?r?@ér B‘Eé h‘g%q%?eégl-l- sUMR.- .- yl) ci nnam
(1-

cin

-4-
ALO Ndmaydeér&escm It, Vet HZERh @M 281 (t, J = 6.3 Hz, 4 2 NCH2),

{55%61@'853@@9%'2 ) 8¥<ﬁ ﬁé)@hr ahydr o- 2, 6- di oxo-9H purin-8yl)c
g w\d%ﬁ Q%}roég‘eiﬁ%ﬁ/fﬁ‘?ap% %%eﬁr ghyﬁ&arﬂkj% 5REdLHL (1 24: 8y 1 ) ci

mc Acrrd Manaetlhyi.¢6e A ycol Met hyI Et her Ester;

(B)-4-(1,3- brs(cyclohexyl met hyl)-1, 2, 3, 6- tetrahydro 2, 6- di oxo- 9H puri n-8yl)
cinnam ¢ Aci d Hexaet hyl ene d ycol dodecyl Et her Ester;

(E) - b5 (1, IbhB<Amine+hBrbisfcyelohexylimetiviriracit et r ahydr o- 2, 6- di oxo- 9H purin-8 30
yI)cr nnamc Aci d Nonaet hyl ene G ycol Methyl Ether Ester;

E t hyl 3 6- t et ahydr.g- 2 8-yl
=y Acr o Cabecats B8 (ldrchy 20 gomaErisaPliBgiia 8od48 aRhgards Mt o o1 < "
(E) - 4- (1, 3Ftils solutioh easxaddet foy1,3-tis(2ydohexydmetiwirea ﬁr@n&terx@aﬁ&@g) n- 8yl )

?' a1, %.d@%‘cﬁff’%x%%ﬁhg‘%g?e‘i%”%“ et Mtnden, “Uolficiere oo g s

yl ) c2naniremeyed inyacuQ apd élreretal qusad ol s yeramram eéportlons of 10%

40((% iCBld a&@wﬁbmmy(mowho) The ras@ugfiélmwére diséolde@iPefhanbl(E00- 8- yI ) ben
zol I o .
(E)-4- (1, 3‘“ E{M"SH@% %@‘%‘YF t@e?FPEﬁEa‘ﬂi&?JO?Y@%?'B%%%%M 1

H- puri n8- ydc}tmonamdmnAcatbdmtaa.eThq Iheheolcnrpnwasl\d;Wd withhwateE$T 2 ml) asd :
E)-4-(1, 2- 2ph
! et byl ) PR /amBleRt farfiBoralies; 7t Epignbls ﬁ%“’%@h@sﬁﬁr@ﬁﬁr o CEner
Est egs fi lteredp off, washed with water and dried at 0.5 Torr to give 6-amino-1

(E) - 4- (1, DiSlcgéionexydmetyimads B)r%@ ;?trﬁtp’ ABBA AL, Gmmm@mhyl 1

(B (1, PR Bollt ey @3@5?% 51965 48711551 o ENCRE P 357 R oy
)-1 Hpurr nt 8-/y3 Hei AnklGH2) ALSE MEQQHWM GByE@yclMaBNyID Et her Ester;
(8)- (1, 3- BigoxhohRId IRASNIOZA .G 8 0rahydust, i Craliplufd: x0- 2met

é!steteygl ) Gmlgzg N )154 nam ¢ % 1‘d” Nonaet hyPene G ycol Met hyl Et her

(E)-4-(1, 3-Bi s(cycl ohexyl nethyl)-2, 3,6, 7-tetrahydro- 2, 6-di oxo-7-(3nor phol i n
T OPYT) - el Ahin: B2l GUOBAL infdfih-BRMASIdYbGNe G yeol Methyl Ether
(E)-4-(1, 3- Brs(cyclohexyl rrethyl) 2,3,6, 7-tetrahydro-2, 6-di oxo-7-ethyl -1

-4-
amni
-4-

Smsmom—ms mSm=m

(HE')OUH n- 8ye;-)lgtﬁr:rgﬁ@aarrrjz-grh leraeul rztrsgférte bmgs @g')lWasEﬁéf,?HI‘zed?et T
oxoe yI) qaﬁ?tﬁﬁilﬁ %?"i/((‘{{qgﬁ%érgaéer@'iﬁ Wﬁ&gteg 6(4550)79& “Pl%/l.lz%t her y
Est er;

(B) _4- (1, 3-Bi s(cycl ohexyl net hyl ) -2, 3,6, 7-tetrahydro- 2, 6-di oxo-7-(2-net hyl - 2
propenyl )-1 H purin-8-yl)cinnam c Acid Nonaet hyl ene @ ycol Methyl Ether
Ester;

(E)-4-(1, 3-Bi s(cycl ohexyl net hyl)-2, 3,6, 7-tetrahydro- 2, 6-di oxo-7- (cyanonet hy
I) 30 1 H-purr n- 8 yI )cr nnam C Aci d Nonaet hyI ene GI ycoI NEt hyI Et her Ester

PN PN N e



20 25 which altered | eucocyte adhesion contributes to the pathogenesis of

t he Si sease. 29. (LjJse of a ](c:ell ﬁdhesion mol ec]lcjle inhidbitolr g t 20

manuf act i canent for the treatnment of periodontal pgh %% Use
of a con;%cg%@ﬁ9gﬁordi ng to any of Clains 1-25 for the nanuTngture/ g a

medi canent for the treatment of periggontal disease. 31. Use of a conpound
of formula (Ib) RBRHNNRZ~ NN (Q or a solvate thereof wherein: Xis
-0 or -NH; Oo~CX~RR Qis (-CH2-)P, (-CH=CH)p, (-C--C)p where p
is an integer of fromO to 4; R~ is hydrogen or nethyl; R2 and R3

i ndependently represent Oor S. nis an integer of 1 to 50; and Ris

hyd , thyl f t.h f act, di t f. t he treat t of
bar | odontins sarBhueEs 8906T.saopym At 5 5 af . TBS rESERG srigluct Mes'StRHCH | o
(E) - 4- (1 ag-tRicuied elowiy Xy arsibyt teribetatiiré- Taerlaventier-predipitaewadfiteredi n- 8yl )

(5~ a-( Lo weshRd 3t 1P Risrieliha) Bl Med g Uil BRaing- B pis(cvcighonyl: g,
ci nnanmi cmmhyl)-ﬁaniuesnwa@ﬁ@scught@urmetcmﬂtalst(awﬁ.t%ﬁ%). ma. @4912432803 94 5

10 20 i  TH-NMR (DMSO-dg) &: 13.23 (br s, 1, =NOH), 9.00 (b
(B ]sg [ Ldggé;{lth efferveﬁcence ( 6) ( JOH) (br

ci nnam ¢ SA; aﬁ%{'{ Hg?ghggtéh%gﬁ\épﬁ@?%ﬁktgh%%{ £r7%1 q&lo&x%' ?o'jciépﬂ,i n-8yl ]

(B) - 4- [ 1 2%yBlohexyh) ohexyl met hyl ) -1, 2, 3, 6-t etrahydro- 2, 6-di oxo- 9H puri n-8yl)

ci nnam ¢ aqgi d I . . Al fle . .
(E)-4-[ 1, 3@%?@3‘@9%%%@%%%@&1&%6?&5 Fét%?g%ﬁg?r %&9,86-1:&“8909993'381’ i n-8yl |
benzoi ¢ &i8d12ydNat6.89l ene G ycol Methyl Ether Ester for the manufacture of
a nedi canent for the treatnent of periodontal disease. 33. Use of a
conpound according to claim31 which is

(E)-4-(1, 3Bi s(cycl ohexyl methyl)-1, 2, 3, 6-tetrahydro- 2, 6-di oxo-9H purin-8-yl)
cinnam ¢ Aci d Nonaet hyl ene dycol Methyl Ether Ester in the manufacture of
a nedi canent for the treatnment of periodontal disease. 34. A process for
preparing the conpounds of fornmula (I) or (la), or solvates thereof which
conprises reacting the conpound of forrmula (I11) RS R R4/(cHz)y, ~ NNi O
NNI (CH2)v I Il (Q ~k OH( ) or an activated derivative thereof with a
conmpound of forrmula (I1l) HX ~~ O- RZ (I1l) R 25 wherein Q X, R, RZ R4,
R5, R6, y, y' and n are as defined in Claim1l; and optionally converting

t he conpound of fornula (1) so formed to a different conpound of formula
(I') or to a correspondi ng sol vate. 3 0 JAN 2003 95 35. Use of a conmpound
according to Claim28 in the manufacture of a nmedi canent for the treatnent
of an inflanmmatory condition or imune disorder associated with
infiltration of |eucocytes into inflaned tissue. 5 36. Use of a conpound
according to Claim28 in the manufacture of a nedi canent for the treatnent
of an inflamuatory condition or imune disorder selected fromthe group
consisting of asthma, adult respiratory distress syndronme, pneunonia
bronchitis, cystic fibrosis, rheumatoid arthritis, rheumatoid 10
spondylitis, osteoarthritis, gouty arthritis, uveitis, conjunctivitis,

i nfl ammat ory bowel conditions, Crohn's disease, ulcerative colitis, distal
proctitis, esophagitis, NSAID - induced gastrointestinal danmage)
chenot her apy-i nduced nucositis, AIDS related diarrhoea, infectious

di arrhoea, psoriasis, eczema, dermatitis and coronary infarct danage. 15



AA@AAIy A. A9. ASH@ ACSe. AFh. A. Al . . Al n. AL Ar. An. AL A Al UY. A3. A3. . A, 2. AUS. A

_AFhr.A2. A .E.A AYe. AR A3. A f).A3.A S. A . ATH j . Aw. A A3F_. A0AUAN. 2883. AY :
A’7 A {@A Al .A8E. A A+@ A&Fu. Af 3. A. . ALF. AU. AF. AF. A" . Al

. AsA. AL A( QVOA0RRTA&. A, . Ah. As2. ALM A. AR Ai . AF. Asn, . A#. AH. APGT/AERDI/#s3Y4

A, L AYR A2, AyL. A A3 AY. Ale. AlTlI . A 3. AYY . Au y. Au. A A( YR#) ETVN

T cC zuoj e [V]ca] ca] ca] ca] ca] c”a] caUBRa] ca] ca] caU] ca] ca] cal] ca] c

a]J cTa] ca] ca] ca] ca] ca] c™a] ca] c”a] caU] cal] ca] ca]cal]ca]c. a

APQ* EBADSx} xsni d_Y] cU] ca] ca] ca] ¢ a] ca] ca] ca] ca] ca] ca] ca] ca] caljca]c

a] ca] ca] cal] ca] ca] ca] ca] caV] ca] caV]ca]caU] ca]calcaUca]lc"a B

PETT" " [ &U(c((V) >*DF REnfFo*r* * N +++, {vpkf a\W ] ca]ca]ca]ca]calca]calca]c

ajcalcalca { 3 al call. 3l

a] ca ca] ca@# ot .. d atiydro-2 6-dioxo-9H-purin-8-

1" 15191 H1 1Ylfeinna w /a8 66r 6R88N99R {qu gb] X] ]1ca] ca] ca] ca]ca] calca]ca]c

a) ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] caU] ca] c. a] ca] ca] ca] ca]ca]ca]c

al @ <<g<=?

2] ca) oa] caJbafile %%afﬂp@g?{%ﬁ«tg?@f@];@h’g 6]]!,&3&) gl al cal ca cal ¢

a] ca] 6] cadl]an-ar]@u mb¢ ay ¢he awtBod 6p EpRpritmattamy Syny Coyymitz.z1 969, MSFGEdﬂkf [ W]

%

| cadl cal caghsa Ca] BT ERMATA 2% LRk RbGR A A7 bPe ik of
: OX[ M 1@ 7$haking qr@@]f@aqu@a]%b,pda? wl@h?%)dqf@ﬂ'])&)aw:aqsouraml (from step

a] ca] ca] Ca&ca@bo Qﬁhveﬁth&ﬁakzso mi)-water (25 i) with 10% palla '“mn%'éE%% é\ W] cal

2 eal cal ealcal elahealeaberenbeshna fadnoraoy! shivemc Hd e

calca]ca]c
a] ca]lOa] c afilterbd off cfs“dhte)aﬂd:ﬂn@] cdoridsk&"lltfatmwais oteicentieldd doc25 enlaldl c a] c

al ca]ca] ca . .

a) ca] ca] ca%@g']@céﬁca ca &a%éﬂa ca caﬁsc%] %@%TOD aﬂdeg] t(? hﬁ§OIUt'°n of
+372MPu} xs hiddbigleyal ylm]ega_y ipotneupetpad the resulting yellow mixture was

3] gg]U]C ¢ a%&%ﬁc}ing%]t ];@ﬁlﬁ@)ém] lenab%ah& @lﬁla 6ra%ﬁ6&f%bsaé| ca] ca] ca] ca
a] caU ca] cp%']t'@éf ?”% é‘ﬁé%']‘ﬁgﬁ{}@nbr ?rc@]cb!ﬁ bage

a] cajlsa] caimer]nmjlam] eapctifretdn dlmethoxyethane (115 ml) with iodine (4.0 g) at 60°C

' J% . *0) 5} fﬁr%@ﬂdﬁ\s\évt&r]a]cé'ﬂi&@dcﬁls@cﬁ&]&%@sd&&ﬁtﬁuo@hﬁé’t@v@ﬁ ¢

Z] gg{ﬂcgla]: cad o f@mwaméqu@mma]%@] cenplete-saerjatixatigrophigding[ vni c] Xkf a\
W] cal] ca] ﬁa%U]té@] T seé Geldwe @ \t&@ﬁ’ﬂaté\ﬂa‘saﬂlfe@é& off] washeahitaWatal, and
ca

Z%E?%‘é?b‘;?ﬁ%#%fﬂ m]ec@ iﬁ%ﬁ%@%«@rﬁwﬁ@ﬁaaeeran]e@f%m cal c

a] ca@Pca] cdid](O-zﬂl-baU]lmﬁ]-xd]w]ma{tlI]CCaﬂd:aSJpqzﬂleael]mm])owd]ecéq Z&lg]. O4PA) oyl Roi u X

% /" <"{" ##HhyeKs
a] cal cg] cg ca c"g ca j@% c’a i nj Ea @]ﬁ Rg!ic Eﬂ;cga g]egg?ca] ca ,
#D#J###WQMM"P)W& @f' the resglti EF‘ 'Hf' 3&\9] ca] cal cal c

aUl ca] c a] aeitifying tnécloal ﬁm*dtc a]xth Htevid aeitic AHeaekaltihl

A cad el Eﬁ'ﬁféﬁfiﬁﬁ}'%glﬂ%ﬂ&ﬁ}%%@é?ﬁp s abpby fiaae %?sa@@@&%‘“@é*gﬁecif’?

a] calpca] caLp.caif@ S0O-dg) &: 13.80 and 12.40 (both br m, 1 each

a] calj ca]c RidP0R 83R3E sznhb] VKT a\
e T

[[VV*FY, \X\&\—IT/QH-Hz[Z/IGI’dQN’kBaKQI\lC]GJ 6.8 Hz, 2, CH2N), 2.0-1.4 and 1.3-0.85 (both

a) cay ca] o:! atd e aU] caj caU] ca] caU] ca] caU] cal] ca] cal calc
ajca ca] ca@ca 'ca ca c cae\q \\\ Anx
b" boB d9ddde naksésled fqn%ahl?gdd\l #28\VR3-820uH) Pm‘héﬂﬁ Found: C, 68.45;

a] cal] ca] CHUBM U 1ced ca] ca] ca] cta] ca] ca] calca] ¢

aJ cal] ca] ca c’\a] ca] c”a] cal] ca] caU] cal] ca] cal] cai i kko2oCp[ paqqqq

g/ g2qt t vt uuuuvvUvXvj vimvxxnkr x{ upj e_ZTkf a\ Vkf a\ U] ca] cal] ca] caU] ca] caU] ca] caU
] ca] cal] ca] c Abk canupanda]nemed iU abik da bptoy,overe|prepaired by methods

% )(zfr'inU]hg /r'ﬂ\l]xg E%@gkggg{% gg% @%}k@:&g?%ég %g?@éfgf@?ge{ E¥Zmble € and @ described in

a] ca] ca] cMa] ca] ca] ca] ca] c*a] cMa] caU] ca] cal] caU] ca] cal] ca]c

a] cal] ca] cal] ca] ca

RATkb#-: { Z\ } xr | ga\ Vhc"XSkf ] c] c”a] ca] c”*a] ca] c*aU] ca] caU] ca] c. a] cal] ca] ca] c*a
] ca] ca] ca] ca] ca] c*a] ca] caU] caU] cal] ca] ¢ a]ca]ca]c”™a]c”a]ca]cha /;

>MKR\ i Mt8DGV! #C K} wr | ga\ Whc XSkf ] c] ] ca] ca] c™a] ca] c*a] caU] caU] cal] ca] ¢

a] ca] ca] cMa] ca] c"a] c”a] ca] ca] cal] ca] ca] c*a] cal] ca] caU] ca] c

a] ca] ca] c"a] caKNI lBB} ! | 7 kyt ni dAYSkf] c”a] ca] c*a] ca] cal] ca] cal] ca] c
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2 (E)-4-(1,3-bis(benzyl)-1,2,3,6- Calcd for CsH22N4O4: C, 70.28; H, 4.64;| > 300
tetrahydro-2,6-dioxo-9H-purin-8- N, 11.71; Found: C, 70.04; H 4.67; N,
yl)cinnamic Acid 11.63
R (E)-4-(1,3-bis(cyclopentyimethyl)- Calcd for CaeHaoN«O4: Ct 67.51; H, 6.54;| >300
1,2,3,6-tetrahydro-2,6-dioxo-SH-purin-8-| N, 12.11; Found: C, 67.55; H 6.59; N,
yl)cinnamic Acid 12.15
4 |(E)-4-(1,3-bis(propy!)-1,2,3,6-tetrahydro-| Calcd for CxH2N4O4: C, 62.82; H, 5.80;| >300
2,6-dioxo-2H-purin-8-yl)cinnamic Acid | N, 14.65; Found: C, 62.80; H 5.85; N,
14.60
5 (E)-4-(1,3-bis(cyclopropylmethyl)- | Caled for CoH22N4O4: C, 65.01; H, 5.46; >250
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-| N, 13.78; Found: C, 65.14; H 5.52; N,
yl)cinnamic Acid 13.68
6 (E)-3-((1-propyl-3-benzyl)-1,2,3,6- |Calcd for Co4H2:N4O4: C, 66.97; H, 5.15; >350
tetrahydro-2,6-dioxo-9H-purin-8- N, 13.02; Found: C, 66.82; H, 5.16; N,
yl)cinnamic Acid 12.85
7 (E)-4-(1,3-bis(cycloheptylmethyl)- Calcd for CapHzsN4O4-0.35:H,0: C, >250
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8- 68.64; H, 7.43; N, 10.67; Found: C,
yl)cinnamic Acid 68.61; H, 7.33; N, 10.71
8 |(E)-4-(1,3-bis(2-cyclohexylethyl)-1,2,3,6-| Calcd for CaoHasN4O4: C, 69.47; H, 7.38;| >250
tetrahydro-2,6-dioxo-9H-purin-8- N, 10.80; Found: C, 69.32; H, 7.36; N,
ylh)cinnamic Acid 10.70
9 (E)-4-(1,3-bis(phenyl)-1,2,3,6- Calcd for CaeH1sN4Oy4: C, 69.33; H, 4.02;| >375
tetrahydro-2,6-dioxo-9H-purin-8- N, 12.43; Found: C, 69.31; H, 4.05; N,
yl)cinnamic Acid 12.36
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tetrahydro-2,6-dioxo-8H-purin-8- H, 4.68; N, 11.62; Found: C, 69.81; H,

yl)cinnamic Acid 4.66; N, 11.57
14 (E)-4-(1,3-bis(methyl)-1,2,3,6- Calcd for Cy6H14NsO4:1.0-H0: C, 55.81;| >350
tetrahydro-2,6-dioxo-9H-purin-8- H, 4.68; N, 16.27; Found: C, 56.05; H,
yl)cinnamic Acid 4.69; N, 16.27

15| (E)-4-(1-cyclohexyimethyl-3-butyl)- |Calcd for CxsHaoN4O4-0.4-H,0: C, 65.60;| >350
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-| H, 6.78; N, 12.24; Found: C, 65.60; H,
yl)cinnamic Acid 6.74; N, 12.29

16 | (E)-4-((1-cyclohexylmethyl-3-propyl)- |Caled for CaqH2aN404:0.3-H,0: C, 65.23;| >3350
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-| H, 6.52; N, 12.68; Found: C, 65.21; H,
yl)cinnamic Acid 6.48; N, 12.58

17 (E)-4-(1,3-bis(benzyl)-1,2,3,6- Calced for CogHaN4O3S: C, 68.00; H, >350
tetrahydro-2-thioxo-6-oxo-9H-purin-8- 4.45; N, 11.33; S, 6.48, Found: C,
yl)cinnamic Acid 67.90; H, 4.53; N, 11.26; S, 6.43
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"1Q 1009 ETEMaWdro—WWmeSE?&)gI BO25N10.89; F, 7.38;*Found: C, 65.21;
yl)cinnamic Acid H, 3.93; N, 10.84; F, 7.68

21| (E)4-(1,3-bis(2-fluorobenzyl)-1,2,3,6- | Calcd for CasH20N4O4F2: C, 65.37; H, >350
tetrahydro-2,6-dioxo-9H-purin-8- 3.92; N, 10.89; F, 7.38; Found: C, 65.28;
yl)cinnamic Acid H, 3.94; N, 10.59; F, 7.53

22 | (E)-4-(1,3-bis(2-phenylethyl)-1,2,3,6- |Caled for CaoH2sN4O4: C, 71.13; H, 5.17;] >350
tetrahydro-2,6-dioxo-9H-purin-8- N, 11.06; Found: C, 70.99; H, 5.21; N,
yl)cinnamic Acid 11.04

23 | (E)-4-((1-cyclohexylmethyl-3-methyl)- |Calcd for CpH24N404:0.2-H,0: C, 64.13;| >300
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-| H, 5.97; N, 13.60; Found: C, 64.18; H,
yl)cinnamic Acid 5.99; N, 13.60

24 | (E)-4-((1-H-3-(2-methyipropyl)-1,2,3,6- |Calcd for C4sH1sN4O4: C, 61.01; H, 5.12;| >300
tetrahydro-2,6-dioxo-9H-purin-8- N, 15.81; Found: C, 60.85; H, 5.17; N,
yl)cinnamic Acid 16.74

25| (E)-4-(1,3-bis(4-fluorobenzyi)-1,2,3,6- | Calcd for CasHzoNsO4F,-0.39-H20: C, >300
tetrahydro-2,6-dioxo-9H-purin-8- 64.49; H, 4.02; N, 10.74; F, 7.29; Found:
yl)cinnamic Acid C,64.37; H, 3.95; N, 10.64; F, 7.41
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[ 29| (E)4-((1-methyi- 53 (2-methylpropyl))- |Calcd for C4gHN4sO4: C, 61.95; H, 5.47;| >300
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-} N, 15.21; Found: C, 61.85; H, 5.50; N,
yl)cinnamic Acid 16.18
30 |(E)4-(1,3-Bis(3-pyridinylmethyl)-1,2,3,6-| Calcd for CasHaoNsO4:2.0-H,0: C, 60.46;| >300
tetrahydro-2,6-dioxo-9H-purin-8- H, 4.68; N, 16.27; Found: C, 60.50; H,
yl)cinnamic Acid 4.71; N, 16.26
31 |(E)-3-[1,3-Bis(cyclohexyimethyl)-1,2,3,6-| Calcd for CpsHasN4O4-0.10-H,0: C, >350
tetrahydro-2,6-dioxo-9H-purin-8- 68.30; H, 7.00; N, 11.38; Found: C,
yllcinnamic Acid 68.33; H,6.93; N, 11.34
32| 4-[(1,3-Bis(cyclohexylmethyl)-1,2,3,6- Calcd for CagHiaNg04:0.25:H,0: C, >300
tetrahydro-2,6-dioxo-9H-purin-8- 66.58; H, 6.98; N, 11.94; Found: C,
yl]benzoic Acid 66.62; H, 6.98; N, 11.94
33 (E)4-[1,3-Bis(cyclohexyl)-1,2,3,6- Calcd for C,6HsN4Oy4: C, 69.33; H, 4.03;| >375
tetrahydro-2,6-dioxo-8H-purin-8- N, 12.44. Found: C, 69.31; H, 4.05; N,
yllcinnamic Acid 12.36
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(a) Nonaethylene Glycol Monomethyl Ether

Sodium hydride (8.6 g, 344 mmol as 95%) was added to a solution of
' hexaethylene glycol (Aldrich, 100 g) in anhydrous tetrahydrofuran {1000 mL) at
15° C. The resulting mixture was stirred while coming to ambient temperature
over 1 h. Benzyl bromide (Aldrich, 59.9 g) was added dropwise over 1 h and the
resulting mixture stirred at ambient temperature for 16 h. The cooled mixture
was diluted with water (200mL) and extracted with diethyl ether. The combined
15 diethyl ether extracts were washed with water. The combined aqueous layers
were saturated with sodium chloride and extracted with methylene chloride. The
combined methylene chloride layers were washed with saturated sodium
chloride and dried (magnesium sulfate). Removal of the volatiles under reduced
pressure left hexaethylene glycol monobenzyl ether (80.5g, 64 %); 'H-NMR
20 (CDCI3) &: 7.30 (m, 5, 5 phenyl CH), 4.53 (s, 2, benzyl CH2), 3.69-3.54 (m, 22,
11 OCH2), 3.06 (br s, 3, OH and CH20). A solution of hexaethylene glycol
monobenzyl ether (80.0 g) in anhydrous THF (750 mL) was added to a
suspension of sodium hydride (95%, 5.4 g) in tetrahydrofuran. The resulting
mixture was stirred at ambient temperature for 30 min, and then a solution of
25 triethylene glycol methyl tosyl ether (prepared as described in part (a) of
Example 1, 68.4 g) in THF (100 mL) was added dropwise. The mixture was
refluxed under nitrogen overnight. Additional sodium hydride (2.5 g) was added
and reflux continued an additional 24 h. The mixture was cooled (ice bath),
quenched with water (2 L), and extracted with diethyl ether. The aqueous layer
30 was washed with methylene chloride. The combined organic layers were dried
(magnesium sulfate) and concentrated to a brown oil which was filtered through
a silica gel pad washed with methylene chloride. Methylene chloride was
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filtered off (Celite), and the filtrate was concentrated in vacuo and dried by
evaporation of toluene to provide nonaethylene glycol monomethyl ether as an
10 oil (8.17 g, 99%). TH-NMR (300 MHz, DMSO-dg) 5: 4.56 (t, 1H OH), 3.60-3.35
(m, 36H, 18 OCH,), 3.22 (s, 3H, CH,).

Anal. Caled for C19H40010: C, 53.26; H, 9.41. Found: C, 53.25; H, 9.41.

15 (b) (E)-4-[(1,3-Bis(benzyl)-1,2,3.6-tetrahydro-2.6-dioxo-9H-purin-8-vijcinnamic
Acid Nonaethylene Glycol Methyl Ether Ester

A slurry of (E)-4-[(1,3-bis(benzyl)-1,2,3 6-tetrahydro-2,6-dioxo-9H-purin-8-
vilcinnamic acid (Example 2, 0.50 g, 1.056 mmol) in anhydrous N,N-

20 dimethylformamide (10 mL) was heated briefly to near reflux under nitrogen.
N,N'-Carbonyldiimidazole (Aldrich, 0.210 g, 1.25 mmol!) was added to the pale
yellow slurry, which thinned and tumed orange as a gas evolved. Within
minutes the slurry turned a bright yellow and thickened as a yellow solid formed.
The mixture was stirred for 18 h, diluted with dichloromethane (30 ml.), and

25 filtered. The bright yellow filter plug was washed with dichloromethane (30 mL),
and dried at 40°C to provide (E)-1,3-bis(benzyl)-8-(3-(2-(1H-imidazol-1-
ylcarbonyl)viny!)phenyl)-9H-purin-2,6(1H,3H)-dione as a yellow powder (0.415g).
A mixture of this compound (0.41g, 0.77 mmol), nonaethylene glycol
monomethyl ether, (from Example 24, part (a), 0.348 g, 0.81 mmol) and

30 potassium carbonate, (Aldrich, 0.212 g, 1.54 mmol) in acetonitrile (10 ml) was
stirred at reflux for 20 hours. Chloroform (50 ml) was added and the solution
was washed with 1N hydrochloric acid, saturated aqueous sodium chloride,
dried over magnesium sulfate, and filtered. This solution was concentrated
under reduced pressure and the crude material was purified by silica gel

35 chromatography by eluting with 10% methanol in chloroform. Evaporatién of
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35 | (E)4-[1,3-Bis(cyclohexyimethyl)- |901 (M+H)";| Calcd for C47H72N4O43: C, 62.65; | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- FAB H, 8.05; N, 6.22; Found: C, 1
purin-8-yifjcinnamic Acid 62.33; H, 7.94; N, 6.25
Nonaethylene Glycol Methyl Ether
Ester

36 |(E)4-(1,3-bis(cyclopentyimethyl)- [873 (M+H)";| Calcd for CsHesN4O13:0.50-H,0: | Example ]
1,2,3,6-tetrahydro-2,6-dioxo-9H- FAB C, 61.28; H,7.88; N, 6.35; Found: 3

purin-8-yl)cinnamic Acid C,61.27;H,7.69; N, 6.72
Nonaethylene Glycol Methy! Ether
Ester
37 (E)-4-(1,3-bis(propyl)-1,2,3,6- | 793 (M+H) | Caled for CagHgoNsO13:0.82-H,0: | Example
tetrahydro-2,6-dioxo-9H-purin-8- " FAB C, 58.00; H, 7.69; N, 6.94, 4
yhcinnamic Acid Nonaethylene Found: C, 57.99, H, 7.36; N, 7.20

Glycol Methyl Ether Ester




L 9%40% $& ()- -.
. 9%40% $& ()- -.
. 9%40% $&
. 9%4.0% $&
L 9%40% $& ()- -.
L 9%10% $& ()- - d@ UJYA0%<#3t 4! - %

L940% $& ()- -. .940% $& ()- -#3t4l-% V[\][? UIYLO%.

L 9%40% $& ()- -.
#e=>Ag 2" UJYAO%.

E 0 000357, "',
L %40% $& ()- -.

L %40% $& ()- -.
L 940% $& ()- --#3t4l-%
L 940% $& ()- -.
L %40% $& ()- -.

040% $& ()- -. . %00

. 94.0% $& ()-_ -

L Y40% $& () - -#cC UIYA0%s.
gk JAN- 2603

L 940% $& ()- -_C UJoRETREP99/05814
C%40% $& ()- -. .%0% $& ()- -#3t4l-%
AMH0% $& ()- -. .%0% $& ()- -

L9409 $& () -

purin-8-yl)cinnamic Acid
Nonaethylene Glycol Methyl Ether
Ester

H, 7.81; N, 6.87

EX. NAME MASS ANALYTICAL SM
SPEC/
METHOD
38 | (E)-4-(1,3-bis(cyclopropyimethyl)- | 817 (M+H) | Calcd for C41HgoN4O12°0.93-H20: | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- *: FAB C,59.07; H, 7.48; N, 6.72; 5
purin-8-yl)cinnamic Acid Found: C, 59.07; H, 7.21; N, 7.03
Nonaethylene Glycol Methyl Ether
. Ester
39 |(E)-3-((1-propyl-3-benzyl)-1,2,3,6-| 841 (M+H) Calcd for CagHeoN4O13: C, Example
tetrahydro-2,6-dioxo-9H-purin-8- Y, FAB 161.41;H, 7.19; N, 6.66; Found: C, 6
yl)cinnamic Acid Nonaethylene 61.19; H, 7.16; N, 6.74
Glycol Methyl Ether Ester
40 | (E)-4-(1,3-bis(cycloheptylmethyl)- | 929 (M+H) | Calcd for C4H76N4O13: C, 63.34; | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- *. FAB H, 8.24, N, 6.03; Found: C, 7
purin-8-yl)cinnamic Acid 63.35; H, 8.19; N, 6.07
Nonaethylene Glycol Methyl Ether
Ester
41 | (E)4-(1,3-bis(2-cyclohexylethyl)- | 930 (M+H) | Calcd for CseH76N4O1a: C, 63.34; | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- | *; FAB H, 8.24; N, 6.03; Found: C, 8
purin-8-yl)cinnamic Acid 63.18; H, 8.21; N, 6.14
Nonaethylene Glycol Methyl Ether
Ester
42 (E)-4-(1,3-bis(phenyl)-1,2,3,6- | 861 (M+H) | Calcd for C4sHseN4O1a:1.22-H,0: Example(
tetrahydro-2,6-dioxo-9H-purin-8- " FAB |C,61.22; H,6.67; N, 6.35; Found: 9
yl)cinnamic Acid Nonaethylene C,61.21; H, 6.35; N, 6.48
Glycol Methyl Ether Ester
43 (E)4-(1,3-bis(2-methylpropyl)- | 821 (M+H) | Calcd for C4sHesN4O4a: C, 59.98; | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- "' FAB |H,7.86; N,6.82; Found: C, 59.73; 10
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44 (E)-4-((1-propyl-3- 848 (M+H) | Calcd for CaaHesN4O43: C, 60.98; | Example
cyclohexyimethyl)-1,2,3,6- *: FAB H, 7.85; N, 6.61; Found: C, 11
tetrahydro-2,6-dioxo-9H-purin-8- 60.81; H, 7.81; N, 6.65
yl)cinnamic Acid Nonaethylene
Glycol Methyl Ether Ester
45 | (E)-4-(1,3-bis(bicyclo(2.2.1)hept- | 925 (M+H) | Calcd for C49H7z'r.\l4013-0.76-H20: Example
2-yimethyl)-1,2,3,6-tetrahydro-2,6-| *; FAB C, 62.69; H, 7.89; N, 5.97; 12
dioxo-9H-purin-8-yl)cinnamic Acid Found: C, 62.69; H, 7.77; N, 6.02
Nonaethylene Glycol Methyl Ether
Ester
46 (E)-3-(1,3-bis(benzyl)-1,2,3,6- | 889 (M+H) | Calcd for C47HeoN4O13-0.79-H,0: | Example
tetrahydro-2,6-dioxo-9H-purin-8- . FAB C, 62.50; H, 6.87; N, 6.20; 13
yl)cinnamic Acid Nonaethylene Found: C, 62.50; H, 6.83; N, 6.21
Glycol Methyl Ether Ester
47 (E)-4-(1,3-bis(methyl)-1,2,3,6- | 737 (M+H) | Caled for CasHsaN4O43: C, 57.05; | Example
tetrahydro-2,6-dioxo-9H-purin-8- | *; FAB H, 7.11; N, 7.60; Found: C, 14
yh)cinnamic Acid Nonaethylene 56.81; H, 7.09; N, 7.58
Glycol Methyl Ether Ester
48 (E)-4-(1-cyclohexylmethyl-3- | 861 (M+H) | Caled for CusHesN4O1a: C, 61.38; | Example
butyl)-1,2,3,6-tetrahydro-2,6- *. FAB H, 7.96; N, 6.51; Found: C, 16
dioxo-9H-purin-8-yl)cinnamic Acid 61.19; H, 7.97; N, 6.56
Nonaethylene Glyco! Methyl Ether
Ester
49 (E)-4-((1-cyclohexylmethyl-3- | 847 (M+H) | Calcd for C4aHesN4O4a: C, 60.98, | Example
propyl)-1,2,3,6-tetrahydro-2,6- **FAB |[H,7.85; N,6.61; Found: C, 60.73; 16

dioxo-9H-purin-8-yl)cinnamic Acid
Nonaethylene Glycol Methyl Ether
Ester

H,7.71; N, 6.84
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50 (E)4-(1,3-bis(benzyl)-1,2,3,6- | 905 (M+H) Calcd for Example
tetrahydro-2-thioxo-6-0x0-9H- ' FAB C47HsoN40128:0.22:H,0: C, 17
purin-8-yt)cinnamic Acid 62.10; H,6.70; N, 6.16; 8, 3.35;
Nonaethylene Giycol Methyl Ether Found: C, 62.10, H, 6.67; N,
Ester 6.20, S, 3.51
51 (E)-4-(1-methyl-3-(4- 838 (M+H) | Calcd for CqoHssN4O13:0.42:H,0: | Example
cyanobenzyl)-1,2,3,6-tetrahydro- *: FAB C, 59.60; H, 6.66; N, 8.29; | 18
2,6-dioxo-9H-purin-8-yl)cinnamic Found: C, 59.66; H, 6.68; N, 8.28
Acid Nonaethylene Glyco! Methyl
Ether Ester
52 (E)-4-(1-methyl-3-(3- 838 (M+H) | Calcd for Cy2HssN4O43-0.53-H,0: | Example
cyanobenzyl)-1,2,3,6-tetrahydro- ‘. FAB C, 59.53; H, 6.67; N, 8.26; 19
2,6-dioxo-9H-purin-8-yl)cinnamic Found: C, §9.53; H, 6.69; N, 8.25
Acid Nonaethylene Glycol Methyl
Ether Ester
53 (E)-4-(1,3-bis(3-fluorobenzyl)- | 925 (M+H) [ Calcd for C47HssN4O43F+1.57 | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- "' FAB |-H,0: C, 60.42; H, 6.60; N, 6.00; 20
purin-8-yl)cinnamic Acid Found: C, 60.42; H, 6.23; N, 6.09
Nonaethylene Glycol Methyl Ether
Ester
54 (E)-4-(1,3-bis(2-fluorobenzyl)- | 925 (M+H) Caicd for Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- ‘. FAB CaHseNO43F 2 1.41-H,0: C, 21
purin-8-yl)cinnamic Acid 60.61; H, 6.58; N, 6.02; Found:
Nonaethylene Glycol Methyl Ether C, 60.61; H, 6.29; N, 5.99
Ester
55 (E)-4-(1,3-bis(2-phenylethyl)- | 917 (M+H) | Calcd for C4oHssN4O13-1.43-H,0: | Example
1.2,3,6-tetrahydro-2,6-dioxo-9H- *, FAB |C, 62.42; H,7.15; N, 5.94; Found: 22
purin-8-yl)cinnamic Acid C,b6242; H,6.82; N, 5.98
Nonaethylene Glycol Methyl Ether
Ester
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56 (E)-4-((1-cyciohexylmethyl-3- | 819 (M+H) | Calcd for C41Hg2NeO13:1.59-H,0: | Example
methyl)-1,2,3,6-tetrahydro-2,6- *: FAB |C, 58.10; H,7.75; N, 6.61; Found: 23
dioxo-9H-purin-8-yl)cinnamic Acid C, 58.10; H, 7.34; N, 6.85
Nonaethylene Glycol Methyl Ether
Ester
57 | (E)4-((1-H-3-(2-methylpropyl)- | 765 (M+H) | Calcd for Ca7HsgN4O13:3.0-H,0: | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- *: FAB C, 54.30; H, 7.58; N, 6.84; 24
purin-8-yl)cinnamic Acid Found: C, 54.08; H, 6.93; N, 6.89
Nonaethylene Glycol Methyl Ether
Ester
58 (E)-4-(1,3-bis(4-fluorobenzyl)- | 925 (M+H) Caled for Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- *. FAB CazHssN4sO1aF2-1.43-H,0: C, 25
purin-8-yl)cinnamic Acid 60.59; H, 6.58; N, 6.01; Found:
Nonaethylene Glycol Methyl Ether C, 60.58; H, 6.23; N, 6.18
Ester
59 | (E)-4-(1,3-bis(cyclohexylmethyl)- | 923 (M+H) | Calcd for CsaHgsNsO1o: C, 67.65; | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- . FAB H, 8.93; N, 6.07; Found: C, 1
purin-8-yl)cinnamic Acid 67.41; H, 8.93; N, 6.45
Hexaethylene Glycol dodecyl
Ether Ester
60 (E)-3-(1,3-bis(propyl)-1,2,3,6- | 793 (M+1); | Calcd for CzgHeoN4O13°0.59-H,0: | Example
tetrahydro-2,6-dioxo-9H-purin-8- ES+ C, 58.29; H, 7.67; N, 6.97; 26
yl)cinnamic Acid Nonaethylene Found: C, 58.29; H, 7.64; N, 7.08
Glycol Methy! Ether Ester
61 | (E)4-(1,3-bis(cyclobutylmethyl)- | 845 (M+H) | Calcd for Cy3HesN4O15-0.56-H,0: | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- ", ES+ |C, 60.40; H,7.68; N, 6.55; Found: 27
purin-8-yl)cinnamic Acid ' C. 60.40; H, 7.52; N, 6.61
Nonaethylene Glycol Methy! Ether
Ester
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62 (E)-4-(1-methyi-3- 819 (M+H) { Calcd for CasHs1N4O13°0.46-H,0: | Example
cyclohexylmethyl)-1,2,3,6- * FAB |C, 59.60; H, 7.55; N, 6.78; Found| 28
tetrahydro-2,6-dioxo-9H-purin-8- C,59.64; H,7.41; N, 6.76
yl)cinnamic Acid Nonaethylene
Glycol Methy! Ether Ester
63 (E)-4-(1-methyl-3-(2- 779 (M+H) | Calcd for CaaquN4O13-0.87-HZO: Example
methylpropyl)-1,2,3,6-tetrahydro- | *; FAB C, 57.44; H, 7.58; N, 7.05; 29
2,6-dioxo-9H-purin-8-yl)cinnamic Found: C, 57.44; H, 7.30; N, 7.16
Acid Nonaethylene Glycol Methyl
Ether Ester
64 | (E)-4-(1,3-Bis(3-pyridinylmethyl)- [ 891 (M+H) | Calecd for CasHssNgO13-1.74-HCI: | Example
1.2,3,6-tetrahydro-2,6-dioxo-9H- *: FAB C, 56.63; H, 6.31; N, 8.81; 30
purin-8-yl)cinnamic Acid Found: C, 56.63; H, 6.37; N, 8.63
Nonaethylene Glycol Methyl Ether
Ester
65 4-(1,3-bis(cyclohexyimethyl)- Caled for C4sH7oN4O4s: C, 61.77; | Example
1,2,3,6-tetrahydro-2,6-dioxo-9H- H, 8.06; N, 6.40; Found: C, 32
purin-8-yl)benzoic Acid 61.55; H, 7.99; N, 6.52
Nonaethylene Glycol Methy! Ether
Ester
66 | (E)4-[1,3-Bis(cyclohexyi)-1,2,3,6- | 873 (M+H) | Calcd for C4sHesN4O13-0.59 H,0: | Example
tetrahydro-2,6-dioxo-9H-purin-8- *. FAB C, 61.16; H, 7.89; N, 6.34, 33
yilcinnamic Acid Nonaethylene Found: C, 61.16; H, 7.969; N,
Glycol Methyl Ether Ester 6.23
General Method for the Synthesis of Xanthine Carboxylic Acid Amides
5 Example 67

(E)-3-(1.3-bis(cyclohexyimethvyi)-1,2 .3 .6-tetrahvdro-2,6-dioxo-9H-purin-8-

vi)cinnamic Acid Nonaethylene Glycol Methyl Ether Amide

3o’
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Y/&O%(%Gg) (& 0g. 18?/&93/g(lc)y|n g/ chloromethane (75 ml% and triethylamine (5 ml, 3.74
5 mol) at 25 °C was added methanesulfonyichloride (2.36g, 20.5 mmol). After
stiring at room temperature 2 hours, the mixture was evaporated to a volume of
20 ml and filtered. The filtrate wash was evaporated to dryness and slurried in
dichloromethane (20 ml) and filtered again. The filtrate wash was evaporated to
a colorless oil (9.8g). A solution of the above intermediate (8.50 g) in
10 concentrated aqueous ammonium hydroxide (100 ml) was reffuxed for 2.5
hours. The volatiles were removed in vacuo and the residual oil was dried by
evaporation with toluene to give Amino nonaethyleneglycol methyl ether as a
colorless oil (8.1 g). 'H -NMR (300 MHz, DMSO) &: 3.60-3.40 (m, 36H, 18 CHa
and NHy), 3.20 (s, 3H, CH3). MS (Cl) 428 (m+1, 100%).
15

vl)icinnamic Acid Chloride

A mixture of (E)-3-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-
purin-8-yl)cinnamic acid, from Example 31, (0.20 g, 0.41 mmol) in

20 dichloromethane (5 ml) and thionyl chloride (Aldrich, 0.6 ml, 0.81 mmol) was
refluxed for 1.5 hours. Volatiles were removed in vacuo to give (E)-3-(1,3-
bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic acid
chloride as a yellow solid which was used without further purification.

(c) (E)-3-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
25 yl)cinnamic Acid Nonaethyiene Glycol Methyl Ether Amide

To the intermediate from Example 67, part (b), was added dichloromethane (15
ml) and the reaction mixture stirred at 0°C. A solution of Amino
nonaethyleneglycol methyl ether from part (a) of this Example (0.262 g, 0.49
mmol) and triethylamine (0.12 g, 1.22 mmol) in dichloromethane (5 ml) was

30 added and the resulting solution was allowed to stir at room temperature for 1.5
hours. The solution was diluted with chloroform (100 ml) and washed with
saturated aqueous sodium bicarbonate (20 ml), and saturated aqueous sodium
chioride (20 ml). The organic layer was dried with magnesium sulfate, filtered



FA YOLO%OE! () - +#3n X06 - Sxyz{ dH, <A YOROWE ()= +mA YOLONYE )iy o XA
YOROWY& ()- +A YOLOWUR ()- +A YORLOWUR ()- +A YULOWY& ()- FANAZ :
YOLOW YA YOLOWIUR ()- +A YOLOWU& ()- +A YOHOWUR ()- +#3m X% A

YL 0% R WO 00MR50MA 0% Y& ()- + : ; _C, <A YULOWYA Y¥d0% & RGT/ERIN05814
YOL0%YE ()- +A YOLOWY& ()- +A Yt)/agg/aﬂy&' ()- +#3m XUA YOO & ()- + < = N

] A d@<A

*"and evaporated to a yellow waxy solid. Elution from a silica gel column with
15% methanol-ethyl acetate gave the title compound as a yeliow waxy solid
which was dissolved in ethyl acetate (10 ml) and re-precipitated by addition of
hexanes to give (E)-3-[1,3-bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2,6-dioxo-
5 9H-purin-8-yljcinnamic Acid Nonaethylene Glycol Methyl Ether Amide (0.167 g,
45%) as a waxy solid. TH-NMR (300 MHz, DMSO-dg) 6: 8.22 (t, J = 5.5 Hz, 1H
NH), 8.13 (d, J = 8.4 Hz, 2H, phenylCH), 7.68 (d, J = 8.4 Hz, 2H, phenyICH),
7.44 (d, J = 16 Hz,1H, CH=), 6.73 (d, J = 16.1 Hz,1H, CH=), 3.99 (d, J = 7.6 Hz,
2H, CH2N), 3.87 (d, J = 7.6 Hz, 2H, CH2N), 3.60-3.30 (m, 36{-!. 18CH_), 3.20 (s,
10 3H, CHs), 2.55-2.25 (m, 2H, 2CH), 1.80-1.20 (m, 12H, cyciopentyl CH2's).

Anal. Calcd For C47H73NsO12:1.06-H20: C, 61.41; H, 8.24; N, 7.62; Found: C,
61.41; H, 7.93; N, 7.65

The compounds named in Table 3, below, were prepared by methods
analogous to the method used above to prepare Example 67.

15
TABLE 3
EX. NAME MASS ANALYTICAL SM
SPEC/
METHOD
68 (E)-4-(1,3- Calcd for Example 1]
Bis(cyclohexylmethyl)- CsH75N50420.11-H;0:
1,2,3,6-tetrahydro-2,6- |. C, 62.82; H, 8.25; N,
dioxo-9H-purin-8-yl) 7.63; Found: C, 62.81,
cinnamic Acid N-methyl H, 8.35; N, 7.51
Nonaethylene Glycol Methyl
Ether Amide
69 (E)-4-(1,3- 900 (M+H) Calcd for Example 1
Bis(cyclohexylmethyl)- ‘. FAB C47H73N5042-0.85-H,0:
1,2,3,6-tetrahydro-2,6- C, 61.67; H, 8.22; N,
dioxo-9H-purin-8- 7.65; Found: C, 61.66;
yl)cinnamic Acid H, 8.07; N ,7.67
Nonaethylene Glycol Methyl
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NAME MASS ANALYTICAL SM
SPEC/
METHOD
Ether Amide
70 (E)-4-[1,3-bis(benzyl)- 888 (M+1); Calcd for Example 2
1,2,3,6-tetrahydro-2,6- ES+ CarHgiNsO42:0.71-H,0:
dioxo-9H-purin-8- C.62.67; H,6.98; N,
ylcinnamic Acid 7.77, Found: C, 62.66;
Nonaethylene Glycol Methyl H, 6.84; N, 7.86
Ether Amide
71 (E)-4-(1,3- 872 (M+H) Calcd for Example 3
bis(cyclopentylmethyl)- *: FAB CsHgaNs012-0.95-H,0:
1,2,3,6-tetrahydro-2,6- C, 60.79; H,8.04; N,
dioxo-9H-purin-8- 7.88; Found: C, 60.79;
yl)cinnamic Acid H, 7.90; N, 7.94
Nonaethylene Glycol Methyl
Ether Amide
72 (E)-4-(1,3-bis(2- 820 (M+1); Calcd for Example
methyipropyl)-1,2,3,6- ES+ Cu1HegsNs04,-0.88-H0: 10
tetrahydro-2,6-dioxo-9H- C. 58.92; H, 8.05; N,
purin-8-yl)cinnamic Acid 8.38; Found: C, 58.92;
Nonaethylene Glycol Methyl H, 7.98; N, 8.54
Ether Amide
73 (E)4-((1-propyl-3- 846 (M+1), Calcd for Example
cyclohexyimethyl)-1,2,3,6- ES+ CusHe7NsO4,-0.78-H,0: 11
tetrahydro-2,6-dioxo-9H- C, 60.05; H,8.03; N,
purin-8-yl)cinnamic Acid 8.14, Found: C, 60.05;
Nonaethyiene Gilycol Methyl H7.89; N, 8.17
Ether Amide
74 (E)-4-((1-cyclohexylmethyl- 846 (M+H) Calcd for Example
3-propyl)-1,2,3,6- *. FAB CaHerNsO42:1.08-H,0: 16
tetrahydro-2,6-dioxo-9H- C, 59.67; H, 8.05; N,
purin-8-yl)cinnamic Acid 8.09; Found: C, 59.68;
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EX. NAME MASS ANALYTICAL SM
SPEC/
METHOD
Nonaethylene Glycol Methyl H, 7.93; N,7.97
Ether Amide
75 4-(1,3- 874 (M+H) Calcd for Example
Bis(cyclohexylmethyl)- *. FAB CasH71Ns042:1.69-H,0: 32
1,2,3,6-tetrahydro-2,6- C, 59.75;'H, 8.29; N,
dioxo-9H-purin-8-yt)benzoic 7.74, Found: C, 59.75;
Acid Nonaethylene Glycol H, 8.10; N, 7.20
Methy! Ether Amide
76 4-(1,3- 888 (M+H) Calcd for Example
Bis(cyclohexylmethyl)- *; FAB CaeH7aN5042-0.14-H,0: 32
1,2,3,6-tetrahydro-2,6- C, 62.04; H, 8.29; N,
dioxo-9H-purin-8-yl) 7.86; Found: C, 62.03;
benzoic Acid -N-methyl- H, 8.27; N ,7.85
Nonaethylene Glycol Methyl
Ether Amide

General Method for the Synthesis of N7-Substituted Xanthine Carboxylic Acid

Esters and Amides

5 Example 77
8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester
To (E)-4-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
10 yl)cinnamic Acid Nonaethyiene Glycol Methyl Ether Ester (0.52 g, 0.6 mmol),

from Example 35, N,N-dimethylformamide (10 mL) was added potassium

carbonate (Aldrich, 0.17 g, 1.2 mmol) and benzyl bromide (Aldrich, 0.154 g, 0.9
mmol). This reaction mixture was stirred at room temperature for 12 hours. The
reaction mixture was diluted with ethyl acetate and extracted with H,0 (3x). The
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_organic layer was dried over MgSO,, filtered and concentrated under reduced
pressure. The crude material was purified by silica gel flash chromatogrpahy
(1% to 5% MeOH/CHCI; eluent) to yield the title compound (0.28 g, 87%) as a
thick syrup. TH-NMR (DMSO-dg) 5: 7.84 (d, J = 8.0 Hz, 2H), 7.68 (m, 3H), 7.23
5 (m, 3H), 6.97 (d, J = 8.0 Hz, 2H), 6.76 (d, J = 16 hz, 1H), 5.68 (s, 2H), 4.26 (m,

2H), 3.88 (d, J = 7.0 Hz, 2H), 3.73-3.21 (m, 36H), 3.20 (s, 3H), 1.90 (br m, 1H),
1.55 (m, 11H), 1.07 (m, 10H); FAB-MS 991 (M+H)".
Anal. Calcd For CssHyaN4013-0.5-H,0: C, 64.75; H, 7.97; N, 5.59; Found: C,
64.75; H, 7.74; N, 5.81.

10 '
The compounds named in Table 4, below, were prepared by methods
analogous to the method used above to prepare Example 77.

TABLE 4
15
EX. NAME MASS SPEC/ ANALYTICAL SM
METHOD
78 | (E)-4-(1,3-Bis(cyclohexylmethyl)- | 1018 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7-(2- FAB CssH7aN4043°0.95-H,0: C,
oxo-2-phenylethyl)-1H-purin-8- 63.74; H, 7.77; N, 5.41;
yl)cinnamic Acid Nonaethylene Found: C, 63.74; H, 7.55; N,
Glycol Methyl Ether Ester 5.61 .
3| (E)-4-(1,3-Bis(cyclohexyimethyl)- | 915 (M+H)"; Calcd for Example 35 |
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB CasH74N4O13:0.4-H,0: C,
methyl-1H-purin-8-yl)cinnamic Acid 62.51; H, 8.17; N, 6.09;
Nonaethylene Glycol Methyl Ether Found: C, 62.51; H, 8.05; N,
Ester 6.09
80 | (E)-4-(1,3-Bis(cyclohexyimethyl)- | 938 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7-(2- FAB CsoH74N40453°0.14-H,0: C,
propynyl)-1H-purin-8-yl)cinnamic . 63.77; H, 7.92; N, 6.97,;
Acid Nonaethylene Glycol Methy! Found: C, 63.77; H, 7.92; N,
Ether Ester 6.08
81 | (E)-4-(1,3-Bis(cyclohexylmethyl)- | 957 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo7-(2- FAB CsoH76N4O14:1.23-H,0: C,
oxo-2-methylethyl)-1H-purin-8- 61.32; H, 8.08; N, 5.71;
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EX.|. NAME MASS SPEC/ ANALYTICAL SM
METHOD
yhcinnamic Acid Nonaethylene Found: C, 61.32; H, 7.69; N,
Glycol Methyl Ether Ester 5.7
82 | (E)-4-(1,3-Bis(cyclohexylmethyl)- | 1028 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7-(4- FAB Cs4HesN5014-0.20-H,0: C,
morpholinylmethyl)-1H-purin-8- 62.85; H, 8.34; N, 6.79;
yl)cinnamic Acid Nonaethylene Found: C, 62.85; H, 8.24; N,
Glycol Methyl Ether Ester 6.70
83 | (E)-4-(1,3-Bis(cyclohexyimethyl)- | 929 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB CaoH76N4043-0.21-H,0: C,
ethyl-1H-purin-8-yl)cinnamic Acid 63.08; H, 8.26; N, 6.01;
Nonaethylene Glycol! Methyl Ether Found: C, 63.09; H, 8.22; N,
Ester 5.92
84 | (E)-4-(1,3-Bis(cyclohexylmethyl)- | 987 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7-(2- FAB Cs1H7N40O45°0.45-H,0: C,
ethoxy-2-oxoethyl)-1H-purin-8- 61.55; H, 7.93; N, 5.63;
yl)cinnamic Acid Nonaethylene Found: C, 61.54; H, 7.93; N,
Glycol Methyl Ether Ester 5.55
85 | (E)-4-(1,3-Bis(cyclohexylimethyl)- | 943 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB CsoH7sN4043:0.9-H0: C, .
propyl-1H-purin-8-yl)cinnamic Acid 63.47; H, 8.32; N, 5.92;
Nonaethyiene Glycol Methyl Ether Found: C, 63.48; H, 8.33; N,
Ester 5.99
86 | (E)-4-(1,3-Bis(cyclohexylmethyl)- | 955 (M+H)"; Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7-(2- FAB Cs1H7N4O012°0.11-H,0: C,
methyl-2-propeny!)-1H-purin-8- 64.00; H, 8.24; N, 5.85;
yl)cinnamic Acid Nonaethylene Found: C, 64.00; H, 8.20; N,
Glycol Methyl Ether Ester 5.82
87 | (EX4-(1,3-Bis(cyciohexylmethyl)- {940 (M+1); ES+ Calcd for Example 35
2,3,6,7-tetrahydro-2,6-dioxo-7- CapH23N5013°0.5-H,0/0.1-EtO
(cyanomethy!)-1H-purin-8- Ac: C, 66.99; H, 7.87; N,
yl)cinnamic Acid Nonaethylene 7.31; Found: C,62.04; H,
Glycol Methyl Ether Ester 7.71, N,7.62
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Nonaethylene Glycol Methyl Ether Found: C, 62.46; H 8.20; N,
Amide 7.60
r | (E)4-(1,3-Bis(cyclohexyimethyl)- | 990 (M+H)"; Calcd for Example 69
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB CsaH7oNs042:1.95-H,0: C,
benzyi-1H-purin-8-yl)cinnamic Acid 63.25; H, 8.15; N, 6.83;
Nonaethylene Glycol Methyl Ether Found: C,63.26; H, 7.85; N,
Amide 6.68
93 4-(1,3-Bis(cyclohexyimethyi)- 964 (M+H) ", Calcd for Example 75
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB Cs2H77Ns042:0.14-H,0: C,
benzyl-1H-purin-8-yl)benzoic Acid 64.61; H, 8.06; N, 7.24;
Nonaethylene Glycol Methyl Ether Found: C, 62.06; H, 7.70; N,
Amide 6.92
94 4-(1,3-Bis(cyclohexylmethyl)- 888 (M+H)"; Calcd for CigHyaNsO42- Example 75
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB 0.14-H,0: C, 62.04; H, 8.29;
methyl-1H-purin-8-yl)benzoic Acid N, 7.86:; Found: C, 61.20; H,
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Example 95

(E)-4-(1.3-bis(cyclohexylmethvi)-1,2.3.6-tetrahydro-2 6-dioxo-9H-purin-8-
yl)cinnamic Acid N.N-Bis Triethylene Glycol Methyl Ether Arﬂd_g

5 (a) N,N-bis(triethyleneglycolmonomethyl ether) amine

A mixture of triethylene glycol methyl tosy! ether from Example 33, part (a) (1.0
g, 3.14 mmol), potassium carbonate (Aldrich, 0.5 g, 10.8 mmol) and
benzylamine (Aldrich, 0.168 g, 1.67 mmol) was stirred at 100°C for 18 hours.
Ethyl acetate (50 ml) was added to this mixture and the organic layer was

10 washed with water, dried over magnesium sulfate and filtered. The volatiles
were removed in vacuo and the residue eluted from a silica gel column with
10% methanol-chloroform. Concentration of the collected samples gave N,N-
bis(triethyleneglycolmonomethyl ether) benzyl amine as a coloriess oil (0.55 g).
1H-NMR DMSO-dg) &: 7.30-7.25 (m, 5H, CgHs), 4.10 (m, 2H, CHy), 3.80-3.40

15 (m, 20H, 10-5 CH,), 3.20 (s, 3H, CH3) 2.60 (m, 4H, 2 CH2N). This material was
taken up in ethanol (50 mi) and a catalytic amount of 10% palladium on carbon
(Aldrich, Degussa type) was added and this heterogeneous mixture was reacted
under hydrogen (0.1 psi) for 18 hours. The catalyst was removed by filtration
through a pad Celite and the volatiles were removed in vacuo to give N,N-

20 bis(triethyleneglycolmonomethyl ether) amine which was used without further
purification.

(b) (E)-4-(1.3-bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2.6-dioxo-9H-purin-8-
yhcinnamic Acid N,.N-Bis-Triethylene Glycol Methyl Ether Amide

To (E)-4-(1,3-bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2,6-dioxo-8H-purin-8-
25 yl)cinnamic acid chioride (0.25 g, 0.49 mmol) from the Example 66, part (b)
above, in dichloromethane (10 mi) at 0° was added a solution of N,N-
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solution was allowed to stir at room temperature for 2 hours. The mixture was

diluted with chloroform (50 ml) and washed with saturated aqueous sodium
5 bicarbonate (20ml), saturated aqueous sodium chloride (20 ml), dried over

magnesium sulfate and filtered. The volatiles were removed in vacuo and the
crude material was purified by silica gel chromatography by elution with 15%
methanol-ethyl acetate to provide the title compound_as a yellow solid (0.070 g,
18%). TH-NMR (300 MHz, DMSO-dg) &: 8.12 (d, J = 8.3 Hz, 2H ,phenylCH),

10 7.80 (d, J = 8.2 Hz, 2H, phenylCH), 7.47 (d, J = 16.3 Hz, 14, CH=),7.26 (d, J =
15.5 Hz, 1H, CH=), 3.90 (d, J = 7.1 Hz, 2H, CH;N), 3.71 (d, J = 7.6 Hz,
overlaping m at 3.7, total 4H ,CH2N and CH20), 3.60-3.35 (m, 22H, 11CH.),
3.21 and 3.17 (2 s, 3 each, 2-CH3), 2.05-1.50 and 1.30-0.95 (m, 22H
cyclopentyl CH,'s).

15 Anal. Calcd For C42HgaNsQOg: C, 64.51; H, 8.12; N, 8.96; Found: C, 64.25; H,
8.00; N, 8.89

Example 96
1.3-Bis(cvclohexyimethyl)-8-[4-(2,5.8.11,14,17,20,23,26,29-decaoxatriacont-1-
20 yl)phenvl]-3.7-dihydro-1H-purine-2,6-dione

(a) Nonaethyleneglycol(4-carboxybenzyl) methyl ether

A solution of nonaethyleneglycol monomethyl ether (0.35 g, 0.82 mmol) from
Example 33, part (a), 4-bromomethylbenzoic acid (Lancaster, 0.18 g, 0.82
mmo!) and potassium carbonate (Aldrich, 0.23 g, 1.64 mmol) in tetrahydrofuran

25 (20 ml) was stirred at reflux for 3 hours. The mixture was cooled to room
temperature and sodium hydride (Aldrich, 0.065 g, 1.62 mmol as 60%
dispersion in oil ) was added . The mixture was allowed to reflux for an
additional 2 hours and cooled to room temperature. The pH was adjusted to
~3.0 by addition of 1N hydrochloric acid, and the solution was diluted with

30 chloroform (50 ml) and washed with water (25 ml). The organic layer was dried
over magnesium sulfate and filtered. The volatiles were removed in vacuo to
give nonaethyleneglycol(4-carboxybenzyl) methyl ether as an amber oil (0.45 g,
96%). TH-NMR (300 MHz, DMSO-dg) &: 7.90 (d, J = 8.1 Hz, 2H, 2 aryl CH),



NYLOUKER: () -* NYMOYKEE ()-* "YLOKES ()-* "9AOWKEE ()-*)?11% 30 JAN 2009
NG OUKER () -****x**xxxpF*x AOHOUK&S ()-* "YA0UK&E ()-* "YAOUK&E ()

N OUKEE ()-* "UAOIUKEE ()-*)?!] % NUA0UKES ()-*****x**~pF* AOQOUK&E&E ()-*
N 0%k && MROV/OSRTO0K L. () -* "IAOIK&EE ()-* "VAOUK&E ()-* PCT/EP99/05814
NG OUKESE () -*) 2] % **++- +5+vV6* "0A 05494 09K&& ()-* "9MOUK&SE ()-*

N OUKEE ()-* NUAOUKEE ()-* "YAOUKER ()-*)?!] YB+6+7+X+ +++zZ: * ~940

N OUKEE ()-* "YAOUK&E ()-* "UAOIK&E ()-* "VAOIK&EE ()-*

NG OUKEE ()-*)?!] Yor++++++~"B* A040 "VH0IK&EE ()-* "YA0YK&SE' ()-*

NP OUKEE ()-* NUAOUK&E ()-* NUMOIK&E ()-*)?!] Yor++++++~bF* 040

Al VN e O N Sl e

N4 0%k &&: Chiz's, wateDeRELHY)- © N0A0UK&E ()-*)?!] 9%, 6,7, X, _,,,2Z:* "0

(b) 1.3-Bis(cyclohexylmethyl)-8-[4-(2.5,8.11,14,17,20,23,26.29-decaoxatriacont-
1-vl)phenvl]-3,7-dihydro-1H-purine-2.6-dione

5 To a solution of nonaethyleneglycol(4-carboxybenzyl) methyl ether (0.45 g, 0.80
mmol) from Example 97 part (a) above, in dichloromethane (15 ml) was added
oxalyl chloride (Fluka, 0.14 ml, 1.6 mmol) and N, N dimethylformamide (one
drop). This solution was allowed to stir for 0.5 hours and the volatiles were
removed in vacuo to give a tan oil. This material was dissolved in

10 dichloromethane (20 ml) and a solution of triethylamine (0.5 ml, 3.8 mmol) and
1,3-bis(cyclohexylmethy!)-5,6-diaminouracil from Example 21, part (a), (0.270 g,
0.80 mmol) in dichloromethane (10 ml) were added. This solution was allowed
to stir at room temperature for 18 hours and the volatiles were removed in
vacuo. The residue was dissolved in ethanol (25 ml) and the pH was adjusted

15 to ~13 by addition of 2N sodium hydroxide. The solution was allowed to stir at
reflux for 0.5 hours and then cooled to room temperature. Chloroform (100 ml)
was added and the solution was washed with 1N hydrochloric acid (50 mi),
saturated aqueous sodium chioride (20 ml), dried over magnesium sulfate and
fitered. The volatiles were removed in vacuo and the title compound was

20 eluted from silica gel with 15% methanol-ethyl acetate as a tan waxy solid after
solidification from ethyl acetate-hexanes (0.098 g, 14%). 1TH-NMR (300 MHz,
DMSO-dg) 6: 8.07 (d, J = 8.2 Hz, 2H , phenylCH), 7.44 (d, J = 8.1 Hz, 2H,
phenylCH), 4.54 (s, 2H, CHz-phenyt), 3.89 (d, J = 7.2 Hz, 2H, CH,N), 3.70 (d, J
= 7.2 Hz, 2H, CH2N ), 3.60-3.35 (m, 36H, 18CH), 3.20 (s, 3H, CHa), 2.05-1.50

25 and 1.30-0.95 (m, 22H, cyclohexyl CH2's).

Anal. Calcd For CasH72N4O42: C, 62.77; H,8.43; N, 6.51; Found: C, 62.43; H,
8.53; N, 6.68.
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5 (a) (EY4-[1.3-Bis(cyclohexylmethyi)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
vilcinnamic acid methvl ester

In the manner of Example 36, part (b), (E)-4-[1,3-bis(cyclohexylmethyi)-1,2,3,6-
tetrahydro-2,6-dioxo-9H-purin-8-yljcinnamic acid was converted to (E)-1,3-
bis(cyclohexyimethyl)-8-(3-(2-(1H-imidazol-1 -ylcarbonyl)vinf'l)phenyl )-9H-purin-
10 2,6(1H,3H)-dione as a yellow powder. Such a sample (2.50g, 4.62 mmol) was
stirred at refiux in acetonitrile (75 ml) with potassium carbonate (1.28 g, 9.25
mmol) and methanol, (10 ml) for 24 hours. The mixture was cooled to room
temperature and filtered and the filtrate-wash was adjusted to pH ~3 by addition
of 6N hydrochloric acid. The resulting precipitate was filtered and washed with
15 methanol and dried to give (E)-4-[1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-
dioxo-9H-purin-8-yljcinnamic acid methyl ester (1.70g, 74%) as a white solid. 1H-
NMR (300 MHz, DMSO-dg) &: 8.16 (d, J = 8.2 Hz, 2H, phenylCH), 7.83 (d, J =
8.4 Hz, 2H, 2 phenylCH), 7.63 (d, J = 15.9 Hz,1H, CH=), 6.70 (d, J = 15.9 Hz,
1H, CH-), 3.95 (d, J = 7.0 Hz, 2H, CH2N), 3.75 (d. J = 6.8 Hz, 2H, CH2N), 3.70
20 (s, 3H, CH3), 2.0-1.50 and 1.20-0.80 (m, 22H, 2CsH11).

-(1,3-bis(cyclohexyimethvl)-2,3,6,7-tetrahydro-2.6-dioxo-7-(triethylene
alycol methvi ether-1H-purin-8-yl)cinnamic Acid triethylene Glyco! Methyi Ether
Ester

25
To a mixture of (E)-4-(1,3-bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2,6-dioxo-
9H-purin-8-yl)cinnamic acid methy! ester (0.25 g, 0.49 mmol) from part (a)
above, triethylene glycol methyl tosyl ether (from Example 34, part (a), 0.158g,
0.49 mmol) and potassium carbonate (Aldrich, 0.137g, 0.99 mmol) in N,N-

30 dimethylformamide (5 ml) was stirred at room temperature 24 hours. Additional
triethylene glycol methyl tosyl ether (0.48g) was added and the mixture stirred at
70°C for three days. The mixture was diluted with ethyl acetate (20 ml) and
washed with water and dried over magnesium sulfate and filtered. The volatiles
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chromatography by elution with 10% methanol-chloroform to provide the title
compound_as a amber oil (0.100 g, 31%). TH-NMR (300 MHz, DMSO-dg) &:
7.90 (m, 4H, CeHa), 7.75 (d, J = 16.3 Hz, 1H, CH=), 6.80 (d, J = 15.5 Hz, 1H,

5 CH=), 4.45 (m, 2H, CH20), 4.30 (m, 2H, CH;0), , 3.65 (m, 2H , CH,0), 3.60-
3.35 (m, overlapping H20, giycol CH 's), 3.21 and 3.17 (2 s, 3H each, 2-CHa),
2.00-1.50 and 1.30-0.95 (m, 22H , cyclopentyl CHa's).

Anal. Calcd For C42HgaN4O10: C, 64.43; H, 7.98; N, 7.15; Found: C, 64.11; H,
7.90; N, 7.12. .

10

Example 98
(E)-3-[5-[1,3-bis(cyclohexylmethyl)-2.3,6,7-tetrahydro-2,6-dioxo-1H-purin-8-yl}-2-
thienvl]-2-propenoic Acid Nonaethylene Glycol Methyl Ether Ester

(a) 5-(Methyl propenoate)-2-thiophenecarboxylic acid

15 To 5-formyl-2-thiophenecarboxylic acid (TCl, 4.0 g, 26.0 mmol) in
dichloromethane (100 mL) was added carbomethoxymethylene
triphenylphosphorane (Lancaster, 12.8 g, 38.0 mmol) and this reaction mixture
was allowed to stir at room temperature for 12 hours. The reaction was diluted
with dichloromethane and washed with 10% aqueous sodium hydroxide and the

20 layers separated. The aqueous layer was acidified (pH~2) with concentrated
hydrochloric acid and extracted with ethyl acetate (x2). The organic layers were
combined, dried over sodium sulfate, filtered and concentrated to give 5-(methyl
propenoate)-2-thiophenecarboxylic acid (4.1 g, 75%). mp 154-156°C; TH-NMR
(300 MHz, DMSO-dg) 6:13.34 (br s, 1H), 7.80 (d, J = 15.7 Hz, 1H), 7.68 (d, J =

25 4 Hz, 1H), 7.58 (d, J = 15.7 Hz, 1H), 6.47 (d, J = 156.7 Hz, 1H), 3.71 (s, 3H).

(b) 5-(Methyl propenoate)-2-thiophenecarboxylic acid chloride

To 5-(methyl propenoate)-2-thiophenecarboxylic acid (2.0 g, 9.42 mmol) from

part (a), was added thiony! chloride (Aldrich, 25 mL) and this reaction mixture
30 was heated to reflux for 2 hours. The reaction mixture was cooled to room

temperature and concentrated under reduced pressure to give the intermediate
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was used without further purification.

(c) (E)-3-[5-[1.3-bis(cyclohexyimethw!)-2.3.6,7-tetrahydro-2.6-dioxo-1H-purin-8-
5 vil-2-thienvyll-2-propenoic Acid

To 1,3-bis(cyclohexyimethyl)-5,6-diaminouracil (1.45 g, 4.33 mmol), from
Example 1, part (d), in dichloromethane (25 mL) was added the intermediate 5-
(methyl propenoate)-2-thiophenecarboxylic acid chloride (1;0 g, 4.33 mmol)
from part (b) above, and diisopropylethylamine (Aldrich, 0.84 g, 6.5 mmol). This

10 reaction mixture was stirred at room temperature for 4 hours. The reaction
mixture was concentrated under reduced pressure and the crude material was
taken up in 1N sodium hydroxide and heated to reflux for 3 hours. The reaction
mixture was cooled to room temperature, diluted with acetic acid and the
product precipitated from the reaction mixture to provide (E)-3-[5-[1,3-

15 bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-1H-purin-8-yl]-2-thienyl]-2-
propenoic Acid (0.503 g, 23%) as a light green solid. mp>300°C; TH-NMR (300
MHz, DMSO-dg) 6: 7.68 (d, J = 156.7 Hz, 1H), 7.60 (br s, 1H), 745 (d, J = 3.7
Hz, 1H), 6.18 (d, J = 15.7 Hz, 1H), 3.78 (d, J = 7.3 Hz, 2H), 3.73 (d, J = 7.1 Hz,
2H), 1.89-1.40 (m, 12H), 1.20-0.90 (m, 10H).

20 (d) (E)-3-[5-[1,3-bis(cyclohexyimethvl}-2,3,6.7-tetrahydro-2.6-dioxo-1H-purin-8-
vil-2-thienvyl]-2-propenoic Acid Nonaethylene Glyco! Methyl Ether Ester

In the manner of Example 34, (E)-3-[5-[1,3-bis(cyclohexyimethyl)-2,3,6,7-
tetrahydro-2,6-dioxo-1H-purin-8-yl}-2-thienyl]-2-propenoic Acid_(0.30 g, 0.6
mmol) from part (c) above, was coupled to nonaethylene glycol methyl ether

25 alcohol (0.26 g, 0.6 mmol) to provide the title compound as a waxy solid (75 mg,
14%). TH-NMR (300 MHz, DMSO-dg) &: 8.03 (d, J = 3.9 Hz, 1H), 7.80 (d, J =
16.7 Hz, 1H), 7.28 (d, J = 3.9 Hz, 1H), 6.39 (d, J = 15.7 Hz, 1H), 3.72 (m, 2H),
4.02 (dd, J = 13.0, 7.4 Hz, 4H), 3.86-3.76 (m, 36H), 3.36 (s, 3H), 2.02-1.66 (m,
12H), 1.14 (m, 10H); FAB-MS 907 (M+H)".

30 Anal. Calcd For C45H70N4013-0.19 H20: C, 59.36; H, 7.78; N, 6.18; Found: C,
59.36; H, 7.78; N, 6.12.
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6-(1.3-Bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2 ,6-dioxo-9H-purin-8-vi)nicotinic

Acid Nonaethylene Glycol Methyl Ether Amide

(a) 5-(Methoxycarbonyl)pyridine-2-carboxylic acid chioride

5 To 5-(Methoxycarbonyl)pyridine-2-carboxylic acid (Maybridge, 1.0 g, 5.52 mmol)
was added thionyl chioride (Aldrich, 25 mL) and this reaction mixture was
heated to reflux for 2 hours. The reaction mixture was cooled to room
temperature and concentrated under reduced pressure to give the intermediate
5-(methoxycarbonyl)pyridine-2-carboxylic acid chloride as a tan solid which was

10 used without further purification.

(b) 6-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
ybhnicotinic Acid

To 1,3-bis(cyclohexylmethyl)-5,6-diaminouracil (1.45 g, 4.33 mmol), from

15 Example 1, part (d) above, in dichloromethane (25 mL) was added the
intermediate 5-(methoxycarbonyl)pyridine-2-carboxylic acid (1.78 g, 5.52 mmol)
and diisopropylethylamine (Aldrich, 0.84 g, 6.5 mmol). This reaction mixture
was stirred at room temperature for 4 hours. The reaction mixture was
concentrated under reduced pressure and the crude material was taken up in

20 1N sodium hydroxide and heated to reflux for 3 hours. The reaction mixture
was cooled to room temperature, diluted with acetic acid and the product
precipitated from the reaction mixture to provide 6-(1,3-Bis(cyclohexylmethyl)-
1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)nicotinic Acid_(1.44 g, 56%) as a
green solid. TH-NMR (300 MHz, DMSO-dg) &: 9. 68 (s, 1H), 9.10 (d, J = 3.1 Hz,

25 1H), 8.43 (m, 1H), 8.12 (m, 1H), 6.71 (br s, 1H), 4.12-3.60 (br m, 4H), 1.80-1.40
(m, 11H), 1.35-0.91 (m, 11H).

(c) 6-(1,3-Bis(cyclohexylmethy!)-1,2,3.6-tetrahydro-2,6-dioxo-8H-purin-8-
yhnicotinic Acid Nonaethylene Glycol Methyl Ether Amide

in the manner of Example 67, 6-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-
30 2,6-dioxo-9H-purin-8-yl)nicotinic Acid (0.56 g, 1.2 mmol) from part (b), was
coupled to Aminononaethyleneglycol monomethyi ether (0.512 g, 1.2 mmol) to
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A onas! ()-*) 21 % YA0%B& ()-*< YAOHBR ()-*< YOUR& ()-*<

YA0%&& () - *q3wBx3y323{ 3| 3} 3aF9< Y008 YA0YRE ()-*) 2! % YLOYRS! ()-*<
OLO%EL: ()-*< YLO0%R' ()-*< %0%& ()-*}3~3333333bB< 940940 Y0 ()-e-
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%0908 () - e-3 33bF* 940 5 SAG s o

94.098/4&; (B gﬁeﬁﬁei@a R 85 W«é%’ pyncsysuR h‘% B 5y SRR o iz,
DMSO-dg) &: 908(s 1H), 8.87 (t, J = 5.0 Hz, 1H), 8.20 (d, J = 8.1 Hz, 1H), 3.91
(d, J = 7.1 Hz, 2H), 3.76 (d, J = 7.1 Hz, 2H), 3.64-3.14 (m, 41H), 1.93 (br m,
1H), 1.89-1.57 (br m, 11H), 1.19-0.98 (br m, 10H).

5 Anal. Calcd for C4sH70Ng012:0.50-H20: C, 59.78; H, 8.09; N, 9.51; Found: C,
59.78; H, 8.19; N, 9.45.

Example 100 )

10 {E)-4-(1,3-Bis(cyclohexyimethyl)-1,2,3 .6-tetrahydro-2,6-dioxo-9H-purin-8-
ylicinnamic Acid N-cyciopropylmethyl Nonaethylene Glycol Methyi Ether Amide

A solution of nonaethyleneglycolmonomethylether methane sulfonate (example
67, part a)(1.0g, 1.97 mmol) in tetrahydrofuran (15ml) and triethylamine (4.2 mi,

15 29.6 mmol) was refluxed with (aminomethyl)cyclopropane (Aldrich, 2.11 g, 19.7
mmol) for 24 hours. Additional (aminomethyl)cyclopropane was added (2.11 g)
and reflux continued for an additional 8 hours. Volatiles were removed in vacuo
and the residual oil was dissolved in tetrahydrofuran (10 ml) and triethyl amine
(0.65 ml, 4.9 mmol). (E)-3-(1,3-bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2,6-

20 dioxo-9H-purin-8-yl)cinnamic acid chloride (example 67, part b, 0.50g, 0.98
mmol) was added and the resuiting mixture was stirred at room temperature
ovemight. The reaction was diluted with chloroform (100 ml), washed with
saturated aqueous sodium bicarbonate solution (2x 50 ml), and brine (25 ml).
Volatiles were removed in vacuo and the residye was chromatographed on silica

25 gel. The titie compound eluted in 10% methanol-chioroform as a yellow waxy
solid, (0.260g) 1H-NMR (300 MHz, DMSO-dg) &: 8.2 (m, 2H, phenyl CH), 7.80
(m, 2H, phenyl CH), 7.50 (m, 1H, CH=), 7.3 (m,1H, CH=), 3.85 (m, 2H, CH2N),
3.70 (m, 2H, CH2N), 3.60 (m, 2H, CH2N), 3.55-3.35 (m, 36H, 18CH3), 3.40 (s,
3H, CH3), 2.0 (m, 1H, CH), 1.80 (m, 1H, CH), 1.80-1.20 (m, 20H, 10 CH>).

30 Anal. Calcd For CsiH7oN5012:1.1-H20-2.0 C4HgO2: C, 61.62; H, 8.52; N, 6.10.
Found: C, 61.52; H, 8.37; N, 6.10.
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(E)-4-(1,3-Bis(cyclohexylmethyl)-1.2.3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Hexaethyiene Glycol Benzyl Ether Amide

(a) Amino Hexaethylene Glycol Benzy! Ether

5 Triethylamine (1.45 mL, 10.74 mmol) and methanesulfonyl chioride (0.48 mL,

5.9 mmol) were added to a solution of hexaethyleneglycol monobenzy! ether
(2.0 g, 5.37 mmol) in methylene chioride (30 mL) at 0°C and the solution was
stirred for 30 min at ice bath temperature. The reaction mixture was filtered and
concentrated to an oil which was dissolved in 30% ammonium hydroxide

10 solution (60 mL). The reaction mixture was heated at reflux for 3 days and
concentrated. Residual water was removed by evaporation from foluene and
the crude material was slurried with THF and filtered. The filtrate was
concentrated at reduced pressure to provide the title compound as an amber oil
(1.14 g, 57% yield). 'H-NMR (300 MHz, DMSO-dg) &: 7.77 (br s, 2H), 7.40-7.10

15 (m, 5H), 4.48 (s, 2H), 3.61-3.48 (m, 24H).

-1.2.3,6-tetrahydro-2.6-dioxo-8H-purin-8-

yl)einnamic acid Hexaethvlene Glycol Benzyl Ether Amide

Amino hexaethyleneglycol benzyl ether (Example 101a) and the title compound

of Example 1 were reacted using the procedures of examples 67b and 67c to
20 provide the title compound as a waxy solid (34 mg, 10% yield); 'H NMR (400

MHz, DMSO-dg) 0: 8.24 (t, J = 5.5 Hz, 1H), 8.14 (d, J=8.2 Hz, 2H), 7.69 (d, J =

8.2 Hz, 2H), 7.45 (d, J = 15.8 Hz, 1H), 7.34-7.25 (m, 5H), 6.75 (d, J = 15.8 Hz,

1H), 4.46 (s, 2H), 3.91 (brd, J = 7.2 Hz, 2H), 3.78 (br d, J = 7.2 Hz, 2H), 3.52-

3.42 (m, 24H), 1.92 (m, 1H), 1.74 (m, 1H), 1.65-1.54 (m, 10H), 1.14-0.97 (m,
25 10H).

Anal. Calcd for C47HgsNs09:0.55:H,0: C, 66.88; H, 7.76; N, 8.30. Found: C,
66.11; H, 7.69; N, 8.19.

Example 102
{EX4-[(3-Cyclohexyimethvl)-1,2.3 6-tetrahydro-2,6-dioxo-9H-purin-8-yllcinnamic Acid
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“In the manner of Example 1, t e titte compound was synthesized as an off-white

solid (6.75g); TH-NMR (300 MHz, DMSO-dg) &: 11.1 (s,1H, NH), 8.10 (d, J=8.2

Hz, 2H, phenyl CH), 7.79 (d, J=7.3 Hz, 2H, phenyl CH), 7.59 (d, J=15.9 Hz, 1H,

CH=), 6.59 (d, J=16 Hz,1H, CH=), 3.82 (d, J=7.1 Hz, 2H, CH:N), 1.80 (m, 1H,

5 CH), 1.80-1.50 and 1.20-0.90 (m, 10H, 5 CH2).

Example 103
(EY4-{(3-Cyclohexyimethwi)-2,3.6.7-tetrahydro-2,6-dioxo-7-mathyi-1H-purin-8-
yllcinnamic Acid Heptaethylene Glycol Methwl Ether Ester

10

(a) (E}-4-[(3-Cyclohexyimethvl}-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-ylicinnamic
Acid Heptaethylene Glycol Methyl Ether Ester

This compound was prepared from heptaethylene glycol monomethyi ether

15 (Heimann, U.; Voegtle, F. Liebigs Ann. Chem. 1980, 6, 858-862) and the title
compound of Example 102 using methods similar to those described in Example
34b and was obtained as a waxy solid (100 mg, 6% yield). TH-NMR (400 MHz,
DMSO-dg) &: 11.25 (s, 1H), 8.22 (d, J = 8.4 Hz, 2H), 7.96 (d, J = 8.4 Hz, 2H),
7.79 (d, J = 16 Hz, 1H), 6.86 (d, J = 16 Hz, 1H), 4.36 (m, 2H), 3.93 (m, 2H), 3.77

20 (m, 2H), 3.60-3.40 (m, 24H), 3.30 (s, 3H), 2.00 (1H, m), 1.70 (m, 5H), 1.24-1.10
(m, 5H). MS (ES-): 715 (M-1).

(b) (EY4-[(3-Cyclohexyimethyi)-2.3.6.7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-8-

yllcinnamic Acid Heptaethviene Glycotl Methvi Ether Ester
25

To a solution of the title compound from Example 103a (98 mg, 0.137 mmol) in
DMF (2 mL) was added potassium carbonate (38 mg, 0.27 mmol) and methyi iodide
(13 uL, 0.2 mmol) and the reaction mixture was stirred at room temperature
overnight and at 60°C for 2 h. The solvent was removed at reduced pressure

30 and the resulting material was partitioned between dichloromethane and 1N
hydrochloric acid. The organic layer was dried, filtered and concentrated and
the crude product purified by flash chromatography on silica gel eluting with 10%
methanol-ethyl acetate. The title compound was obtained as a waxy solid (10
mg, 10% yield). TH-NMR (400 MHz, DMSO-dg) &: 11.17 (s, 1H), 7.95 (d, J = 8.2
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3H), 3.83 (m, 2H), 3.71 (m, 2H), 3.58-3.42 (m, 24H), 3.24 (s, 3H), 1.91 (m, 1H),
1.64 (m, 5H), 1.25-1.04 (m, 5H). MS (ES+): 731 (M+1).

Example 104

(E)4-[(3-Cyclohexyimethyl)-2,3.6, 7-tetrahydro-2 6-dioxo-7-methyl-1H-purin-8-
vilcinnamic Acid Nonaethyiene Glycol Methyl Ether Ester

A Y
(a) (E)4-[(3-Cyclohexylmethvi)-1.2,3 6-tetrahydro-2,6-dioxo-9H-purin-8-vilcinnamic
Acid Nonaethyiene Glycol Methyl Ether Ester

This compound was prepared from nonaethylene glycol monomethyi ether
(Example 34a) and the title compound of Example 102 using methods similar to
those described in Example 34b and was obtained as a waxy solid (1.3 g, 66%
vield). TH-NMR (400 MHz, DMSO-dg) 5: 13.91 (s, 1H), 11.16 (s, 1H), 8.13 (d, J =
8.4 Hz, 2H), 7.87 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 16 Hz, 1H), 4.27 (m, 2H), 3.85
(m, 2H), 3.67 (m, 2H), 3.55-3.40 (m, 32H), 3.21 (s, 3H), 1.92 (m, 1H), 1.63 (m,
5H), 1.30-0.98 (m, 5H).

-[(3-Cvclohexyvimethvi)-2,.3.6,7-tetrahvdro-2,6-dioxo-7-methyl-1H-purin-8-
yilcinnamic Acid Nonaethylene Glycol Methvi Ether Ester

This compound was prepared from the product of Example 104a and methyl
iodide using methods similar to those described in Example 103b and was
obtained as a waxy solid (450 mg, 68% vyield). 'H-NMR (400 MHz, DMSO-dg) &:
11.16 (s, 1H),7.92 (d, J = 8.4 Hz, 2H), 7.83 (d, J= 8.4 Hz, 2H), 7.73 (d, J = 16
Hz, 1H), 6.80 (d, J = 16 Hz, 1H), 4.28 (m, 2H), 3.99 (s, 3H), 3.79 (m, 2H), 3.68
(m, 2H), 3.56-3.38 (m, 32H), 3.21 (s, 3H), 1.87 (m, 1H), 1.60 (m, 5H), 1.13-0.98
(m, S5H). MS (ES-): 817 (M-1).

Anal. Calcd for C41Hg2N4013-0.5:-H20: C, 59.48; H, 7.67; N, 6.77. Found: C,
59.45; H, 7.51; N, 6.71.
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5 Title compound was prepared from the product of Example 104b and methyi
iodide in DMF at 75°C using methods simiilar to those described in Example
103b and was obtained as a waxy solid (62 mg, 46% yield). H-NMR (400 MHz,
DMSO-dg) 8: 7.92 (d, J = 8.4 Hz, 2H), 7.83 (d, J = 8.4 Hz, 2H), 7.73 (d, J = 16
Hz, 1H), 6.80 (d, J = 16 Hz, 1H), 4.28 (m, 2H), 4.02 (s, 3H)‘, 3.87 (m, 2H), 3.67

1. (m, 2H), 3.56-3.39 (m, 32H), 3.24 (s, 3H), 3.21 (s, 3H), 1.97 (m, 1H), 1.60 (m,
5H), 1.17-0.99 (m, 5H). MS (ES+): 833 (M+1).

Anal. Calcd for Cs2HesN4O43: C, 60.56; H, 7.74; N, 6.73. Found: C, 60.33; H,
7.64, N, 6.76.

Example 106

15 4-11,3-Bis(cyclohexyimethvi}-1,2,3.6-tetrahvdro-2.6-dioxo-9H-purin-8-vilbenzylamine
N-Hentaethviene Glycol Methy! Ether

(a) 4-11,3-Bis(cyclohexvimethyi)-1,2,3,6-tetrahydro-2 6-dioxo-9H-purin-8-
vilbenzaldehyde

“ 1,3-Bis(cyclohexyimethyl)-5,6-diaminouracil (143.5 mmol) was freshly prepared as
described in Example 1d and dissolved in absolute ethanol (1L). Terepthaldehyde
monodiethylacetal (Aldrich, 28.54 ml, 143.5 mmol) was added and the solution
was stirred at room temperature for 3h. The reaction mixture was concentrated
at reduced pressure. and residual ethanol was removed by evaporation from

25 dimethoxyethane (400ml). The resulting yellow solid was dissolved in
dimethoxyethane (1L) and iodine crystals (40.06g, 157.85 mmol) were added.
The reaction mixture was stirred at 50°C for 4 h and at raom temperature
overnight. Saturated Na;S,0; (300 ml) was added and the dimethoxyethane
was removed at reduced pressure. The resulting solid was collected by filtration

30 and combined with methanol (300 ml), H20 (100 mi) and conc. Hydrochloric acid
(3 ml). After heating at reflux for ten minutes, the solids were collected by
filtration and dried to provide the titte compound as a tan solid (53.05g, 82%
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5
(b) Amino Heptaethylene Glycol Methyl Ether Methanesulfonic Acid Salt

This compound was prepared from heptaethylene glycol monomethyl ether
(Heimann, U.; Voegtle, F. Liebigs Ann. Chem. 1980, 6, 858-862), methanesulfonyl

10 chloride and ammonium hydroxide using methods similar fo those described in
Example 101a. The crude product was obtained as a white solid and was used
without further purification (2.1g, 96% yield). 'H-NMR (400 MHz, DMSO-ds)
5:7.3 (br s, 3H), 3.60-3.35 (m, 28H), 3.21 (s, 3H), 2.31 (s, 3H).

15 (c) 4-[1.3-Bis(cyclohexyimethyi)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yilbenzviamine N-Heptaethylene Glycol Methyl Ether

To a mixture of the product of Example 106a (908 mg, 2.01 mmol) and the product
of Example 106b (1.1 g, 2.53 mmol) in N,N-dimethyformamide (20 mL) was added
sodium triacetoxyborohydride (639 mg, 3.02 mmol). The reaction mixture was

20 stimed at room temperature ovemnight, concentrated at reduced pressure and the
resulting crude material partitioned between methylene chloride and NaHCO;
solution. After separating the two phases, the methyiene chloride layer was
dried, filtered and concentrated. Flash chromatographic purification on silica gel
eluting with 5% methanol-methylene chloride provided the title compound as a

25 waxy solid (95 mg, 6% yield). "H-NMR (400 MHz, DMSO-dg) 5: 8.07 (d, J =8.2
Hz, 2H), 7.50 (d, J = 8.2 Hz, 2H), 3.90 (m, 4H), 3.76 (br d, J = 7 Hz, 2H), 3.59-
3.36 (m, 26H), 3.21 (s, 3H), 2.78 (m, 2H), 1.91 (m, 1H), 1.73 (m, 1H), 1.64-1.53
(m, 10H), 1.20-0.95 (m, 10H). MS (ES+): 772 (M+1).

Anal. Calcd for C44HesNsOg'1.2-H20: C, 62.05; H, 8.56; N, 8.82. Found: C,
30 61.97; H, 8.47; N, 8.78.

Example 107
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Y8.0% c% gndihylene chBRds (e 1%E Rand a 1M solution of hydrochloric acid in diethyl ether
5 (ca. 2 mL) was added. The reaction mixture was concentrated at reduced pressure
to yield the title compound as a hygroscopic foam (41 mg, 96% yield). "H-NMR
(400 MHz, DMSO-dg) 5:13.88 (s, 1H), 9.19 (br s, 2H), 8.13 (d, J = 8 Hz, 2H),
7.65 (d, J = 8 Hz, 2H), 4.21 (m, 2H), 3.89 (brd, J =7 Hz, 2H), 3.76 (brd, J=7
Hz, 2H), 3.69 (m, 2H), 3.65-3.37 (m, 24H), 3.20 (s, 3H), 3.08 (m, 2H), 1.91 (m,
Iv 1H), 1.73 (m, 1H), 1.70-1.50 (m, 10H), 1.20-0.90 (m, 10H). MS (ES+): 772

(M+1).
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)'>l %:::::::~bFsR1 | 940% c% & () 9A0% % & ()

Anal. Calcd for C41HssNsOg°(2:H20)+(2-HCI): C, 55.90; H, 8.12; N, 7.95; ClI,
8.05. Found: C, 56.10; H, 7.74; N, 7.59; CI, 7.82. ‘

15 Example 108

4-{1,3-Bis(cyclohexyimethyi}-1.2,3.6-tetrahydro-2,6-dioxo-9H-purin-8-vilbenzviamine
N-Nonaethylene Glycol Methyl Ether

Title compound was prepared from the product of Example 106a and amino
nonaethylene glycol methyl ether (Example 67a) using methods similar to those
20 described in Example 106c and was isolated as a waxy solid (60 mg, 4% Yyield).
'H-NMR (400 MHz, DMSO-dg) &: 8.05 (d, J = 8 Hz, 2H), 7.46 (d, J = 8Hz, 2H),
3.90 (brd, J = 7.2 Hz, 2H), 3.80 (m, 2H), 3.77 (br d, J = 7.3 Hz, 2H), 3.40 (m,
4H), 3.22 (s, 3H), 2.68 (br t, J = 5.4 Hz, 2H), 3.50-3.40 (m, 26H), 1.92 (m, 1H),
1.76 (m, 1H), 1.70-1.50 (m, 10H), 1.20-0.90 (m, 10H). MS (ES+): 860 (M+1).

25 Anal. Calcd for C4sH73NsO142(1.1-H20) C, 61.42; H, 8.61; N, 7.96. Found: C,
61.69; H, 8.69; N, 7.57.

Example 109
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[3,3-Dimethyl-1,2,5-thiadiazolidine-1,1-dioxidato(2)-N5]triphenylphosphorus
5 (Castro, J. L.; Matassa, V. G. J. Org. Chem. 1994, 59, 2289-2291) (1.07 g, 2.61

mmol) was added to a solution of 4-hydroxybenzaldehyde (214 mg, 1.75 mmol)
in methylene chloride (75 mL) and the solution was stirred at room temperature
overnight. The solvent was removed at reduced pressure and the crude
material was purified by flash chromatography on silica gel eluting-with 5-10%

10 methanol-ethyl acetate which provided the title compound as an oil (0.79 g, 85%
yield). *H-NMR (400 MHz, CDCl3) 8: 9.92 (s, 1H), 7.86 (d, J = 8.7 Hz, 2H), 7.05
(d, J = 8.7 Hz, 2H), 4.25 (m, 2H), 3.92 (m, 2H), 3.59 (m, 2H), 3.80-3.60 (m,
30H), 3.41 (s, 3H). MS (ES+): 555 (M+Na").

15 (b) 4-1,3-Bis(cyclohexyimethyi)-8-[26-methoxy-
3.6.9.12,15,18,21 24 (octaoxahexacosvioxy)phenvi]-3,7-dihydro-1H-purine-2,6-dione

1,3-Bis(cyclohexylmethyl)-5,6-diaminouracil (250 mg, 0.756 mmol), freshly prepared
as described in Example 1d, and the product from Example 109a (400 mg, 0.75
mmol) were dissolved in toluene (2.5 mL) and the solution heated at refux ovemnight

20 with azeotropic removal of water. The solution was concentrated and the crude
material dissolved in dimethoxyethane (4 mL) and treated with iodine (180 mg, 0.75
mmol). The dark reaction mixture was heated at 50°C ovemight and then quenched
with saturated Na,S203 solution and extracted with methylene chloride. The
methylene chloride layer was concentrated and the crude product purified by flash

25 chromatography on silica gel eluting with 2% methanol-methylene chioride to
provide the title compound as a waxy solid (280 mg, 44% vield). 'H-NMR (400
MHz, CDCI3) §:12.24 (br s, 1H), 8.11 (d, J =.8.8 Hz, 2H), 7.01 (d, J = 8.8 Hz,
2H), 4.18 (t, J = 5 Hz, 2H), 4.02 (d, J = 7.3 Hz, 2H), 3.94 (d, J = 7.4 Hz, 2H),
3.87 (t, J = 5 Hz, 2H), 3.71 (m, 2H), 3.66 (m, 2H), 3.63-3.58 (m, 26H), 3.50 (m,

30 2H), 3.33 (s, 3H), 2.02 (m, 1H), 1.85 (m, 1H), 1.70-1.55 (m, 10H), 1.25-0.95 (m,
10H). MS (ES+): 847 (M+1).
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A solution of nonaethyleneglycol monomethy! ether (0.25 g, 0.58 mmol) from
Example 33, part (a), 3-chloromethylbenzoic acid (Aldrich, Q.10 g, 0.58 mmol)
and sodium hydride (Aldrich, 0.052 g, 1.28 mmol as 60% dispersion in oil ) with
catalytic sodium iodide (1.0 mg) was allowed to reflux 24 hours and cooled to
room temperature. The pH was adjusted to ~3.0 by addition of 1N hydrochloric
acid, and the volatiles were removed in vacuo. To the residue was added a
solution of oxalyl chloride (Fluka, 0.53 ml, 5.8 mmol) and N,N-
dimethylformamide (one drop) in methylene chloride (20 mL). The resulting
mixture was stirred for 1.5 hours and the volatiles were removed in vacuo to
leave a tan semisolid. This material was stirred in dichloromethane (20 ml) and
a solution of triethylamine (0.4 ml, 2.86 mmol) and 1,3-bis(cyclohexyimethyl)-
5,6-diaminouracil from Example 21, part (a), (0.193 g, 0.58 mmol) in
dichloromethane (10 ml) was added. The solution stirred at room temperature
for 1 h and the volatiles evaporated in vacuo. The residue was dissolved in
ethanol (20 ml) and the pH was adjusted to ~13 by addition of 1N.sodium
hydroxide. The solution was refluxed for 0.5 hours, cooled to room
temperature, and the pH adjusted to 5.0 by addition of 1 N hydrochloric acid.
The mixture was partitioned between water (25 ml) and chioroform (100 mt),
and the aqueous layer was washed with additional chloroform (25 ml). The
combined organic layers were washed with saturated aqueous sodium chloride
(20 ml), dried over magnesium sulfate, and filtered. Volatiles were removed in
vacuo and the residue chromatographed on silica gel. Title compound was
eluted with 5% methanol-chloroform as a yellow waxy solid, after solidification
from chloroform-hexanes (0.090 g, 17%); 1H-NMR (300 MHz, DMSO-dg) :
8.08-7.98 m, 2H phenyl CH) 7.5-7.38 (m, 2H, phenyl CH), 4.5 (s, 2H, CH»-
phenyl), 3.85 (d, J = 7.2 Hz, 2H, CH,N), 3.75 (d, J = 7.2 Hz, 2H, CH2N ), 3.60-
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6166 H, 8.37; N, 6.81.

5 Example 111
(E)-4-(1,3-Bis(cyclohexyimethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methvyi-1H-purin-
8-vlicinnamic Acid Heptaethylene Glycol Methyl Ether Ester

(a) (E)-4-(1,3-Bis(cyclohexyimethyl)-1,2,3 6-tetrahydro-2,6-8ioxo-9H-purin-8-
10 vlicinnamic Acid Heptaethylene Glycol Methyl Ether Ester

Title compound was prepared from the title compound of Example 1 and
heptaethylene glycol monomethyl ether (Heimann, U.; Voegtle, F. Liebigs Ann.
Chem. 1980, 6, 858-862) using methods similar to those described in Example 1b
15 and was obtained as a waxy solid (800 mg, 49% yield). TH-NMR (400 MHz,
DMSO-dg) &: 8.22 (d, J = 8.2 Hz, 2H), 7.96 (d, J = 8.2 Hz, 2H), 7.77 (d, J = 16
Hz, 1H), 6.84 (d, J = 16 Hz, 1H), 4.35 (t, J = 5 Hz, 2H), 3.99 (d, J = 7.3 Hz, 2H),
3.85(d, J = 7.2 Hz, 2H), 3.76 (t, J = 5 Hz, 2H), 3.65-3.45 (m, 24H), 3.29 (s, 3H),
2,00 (m, 1H), 1.82 (m, 1H), 1.75-1.70 (m, 10H), 1.30-1.10 (m, 10H). MS (ES+):
20 813 (M+1).

(b) (E)-4-(1,3-Bis(cyclohexyimethyi)-2.3.6  7-tetrahydro-2 6-dioxo-7-methyl-1H-
purin-8-yl)cinnamic Acid Heptaethylene Glycol Methyl Ether Ester

Title compound was prepared from the title compound of Example 111a and

25 methyl iodide using methods similar to those described in Example 77 and was
obtained as an oil (35 mg, 10% yield). TH-NMR (400 MHz, DMSO-dg) &: 7.72 (d, J
=16 Hz, 1H), 7.71 (d, J = 8.2 Hz, 2H), 7.64 (d, J = 8.2 Hz, 2H), 6.54 (d, J = 16
Hz, 1H), 4.37 (br t, J = 5 Hz, 2H), 4.06 (s, 3H), 3.97 (d, J = 7.3 Hz, 2H), 3.88 (d,
J =7.2 Hz, 2H), 3.77 (t, J = 5 Hz, 2H), 3.68-3.60 (m, 22H), 3.52 (m, 2H), 3.35 (s,

30 3H), 1.95 (m, 1H), 1.82 (m, 1H), 1.75-1.58 (m, 10H), 1.24-0.98 (m, 10H). MS
(ES+): 827 (M+1).

Anal. Calcd For CssHeesNsO44: C, 63.90; H,8.04; N, 6.7. Found: C, 63.86; H,
8.00; N, 6.81.
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EX. NAME MASS ANALYTICAL SM
SPEC/
METHOD
112 | (E)-4-(1,3-Bis(cyclohexylmethyl)- |519 (M+H)";| Calcd for CaoHaaN4O4-0.21-H,0: Example
2,3,6,7-tetrahydro-2,6-dioxo-7- FAB C, 68.97; Hs 7.32; N, 10.67; 1
methyl-1H-purin-8-yl)cinnamic Found: C, 68.98; H, 7.32; N,
Acid Methyl Ester 10.67
113 | (E)-4-(1,3-Bis(cyclohexyimethyl)- [563 (M+H)"; Calcd for C3H4aN4Os: C, Example
2,3,6,7-tetrahydro-2,6-dioxo-7- ES+ 68.30;H,7.52; N, 9.96; Found: C, 1
methyl-1H-purin-8-yl)cinnamic 68.57;H,7.59; N, 9.87
Acid Ethylene Glycol Methyl Ether
Ester
114 | (E)-4-(1,3-Bis(cyclohexyimethyl)- 607 (M+H)"; Calcd for CasHasN4Oe: C, Example
2,3,6,7-tetrahydro-2,6-dioxo-7- ES+ 67.30;H,7.64; N, 9.23; Found: C, 1
methyl-1H-purin-8-yl)cinnamic 67.05;H,7.62; N, 9.12
Acid Diethylene Glycol Methyl
Ether Ester
115 | (E)-4-(1,3-Bis(cyciohexylmethyl)- |651 (M+H)"; Calcd for CasHsoN4Oy: C, Example
2,3,6,7-tetrahydro-2,6-dioxo-7- ES+ 66.44;H,7.74; N, 8.61; Found: C, 1
methyl-1H-purin-8-yl)cinnamic 66.53;H,7.72; N, 8.59
Acid Triethylene Glycol Methyl
Ether Ester
116 | (E)-4-(1,3-Bis(cyclohexylmethyl)- {695 (M+H)"; Calcd for CagHssN4Os: C, Example
2,3,6,7-tetrahydro-2,6-dioxo-7- ES+ 65.68;H,7.83; N, 8.06; Found: C, 1
methyl-1H-purin-8-yl)cinnamic 65.61;H,7.88; N, 8.04
Acid Tetraethylene Glycol Methyl
Ether Ester
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Pharmaceutical Formulation Examples

20 In the following Examples, the "active ingredient" may be any compound of
formula (1) or (la) or a pharmaceutically acceptable salt or solvate thereof
preferably compound of Examples 34, 35, 36, 37, 40, 41, 42, 43, 44, 45, 48, 49,
53, 54, 55, 57, 58, 59, 61, 63, 65, 67, 68, 69, 71, 75, 77, 78, 79, 80, 81, 82, 83,
84, 85, 86, 87, 88, 89, 91, 92, 93, 96, 98, 99, 100, 104, 107,110.



040% %A0%8& ()-1 Y0%R& ()-1)?2) O % %0%R& ()-1 %0%R& () -1 0
VA 0%RE' () - TVWWWWA-DB* 9%40% %A0%&& ()-1 Y%0%R& ()-1)?) O % 3dboaN 89 1
VA0YRS (WODOMITYRS () - TVWWWWWK~DB* 940% %A0%8& () -1 %0YRPYERPASEM 0
VAL0YR& () -1 YA0YR& ()-1 YAOYRS&' () - 14+ X+X, X- X9X~hB* %40% %A 0%&&’ () - 1
VA0%R& ()-1)2) O % %0YR& ()-1 YOYR& ()-1 YOYRS& () - 19X: X; X<X=X@XLXbB*
%40% %A0%R&’ ()-1 Y0%&& ()-1)?) O % %0%&& ()-1 %A0%R& () -1

UA0%R& () - ILXVX Xj XkXI XXuY9* 940% %A0%&& ()-1 %0%8& ()-1)?2) O %
VA0%R& () -1 YAO0YR& ()-1 YAOYRS& () - LXXXXXXXy] =* %40% %0%&& () - 1

0A0%8& ()-1)2) O % Y0YR& ()-1 YOYR& ()-1 YOYRS& () - LXXXXXXX~bB* %d0%
0A0%&& ()-1 YA0%R& ()-1)2) O % %0%&& ()-1 %0%&& () -1

%0988 (1)- 1 XRableyiorhiilations

(i) Qral
mg/tablet

5 A B c
Active ingredient 25 25 25
Avicel 13 - 7
Lactose 78 47 -
Starch (maize) - 9 -
10 Starch (pregelatinised, NF15) - - v32
Sodium starch giycollate 5 -
Povidone 3 3 -
Magnesium stearate 1 1 1
15 125 85 65

(ii) Sublingual

mg/tablet

D E
20 Active ingredient 25 25
Avicel 10 -
Lactose - 36
Mannitol 51 57
Sucrose - 3
25 Acacia - 3
Povidone 3 -
Magnesium stearate 1 1
90 125

30
Formulations A to E may be prepared by wet granulation of the first six
ingredients with the povidone, followed by addition of the magnesium stearate
and compression.

35 (i) Buccal



94.0% Y409%R& () -1 YA0%R& ()-1)?) O % Y0%R& ()-1 YA0YES: () - 130 JAN 2003
980%RE () - LYYW&Y' Y( YCY~bB* 940% %d09%&& ()-1 Y%A0%&& ()-1)?) G - % %4 0%&& ()- 1
980%RE ()i JA0%RSE () - LCYDYEYFYGYHYTYUYf F* 940988 () -1 YA0YRR: ()=

0 0%RS:! 8“.@)"‘??’%‘6‘& t(yc)tow&&' ()-1 %40%&& ()-1 Y40%R& 8 1UYVY(§%E’W?§W~A>*
040%&& YA09RE ()-1 YA0%&& ()-1 940%ER ()-1)?)O % Y40%R& ()-1

080%RE () - IXYYYYYYYyYO* 940% 9%409%&& ()-1 %A0%&& ()-1 Y0%RE ()-1)?)O %
980%RE ()-1 YA09%&SE ()- LYYYYYYYyY=* 940% 9%40%&& ()-1 Y%0%&& ()-1

UL0%&& ()-1)?)O % YA0%R& ()-1 YA0%RE& ()- 1YYYYY ZZ}] A* 94.0% 940%&& () -1
0L0%&& ()-1 YA0%RE ()-1)?) O % Y0%RE ()-1 YA0YES () - 129Z8&Z' Z( ZCZDZ} | A*
%0% 9A0%E& ()-1 %0%E ()-1 %O%RE () - LyR)AbISh Ya0%E& ()- 1

" Active ingredient 25
Hydroxypropyimethyl
cellulose (HPMC) 25
5 Polycarbophil 39
Magnesium stearate 1
90
10 The formulation may be prepared by direct compression of the admixed
ingredients.

(2) Capsule formulations

(i) Powder
15 ma/Capsule
E G
Active ingredient 25 25
Avicel 45 -
Lactose 163 -
20 Starch (1500 NF) - 117
Sodium starch glycollate - 6
Magnesium stearate 2 2
225 150
25
Formulations F and G may be prepared by admixing the ingredients and filling
two-part hard gelatin capsules with the resulting mixture.
(i)  Liquid fill
30 ma/Capsule
H !
Active ingredient 25 25
Macrogol 4000 BP 200 -
Lecithin - 100

35 Arachis oil - 100



VA 0%8& () - 1DZUZVZWEXZdZeZ} ] A %40% %A0%8& () -1 %0%8& () -1 %6&@@)2@)’7) o)
% YA0%R&L ()-1 YAOYR& () - leZf ZgZhzkZZZ~">* %0% Y4 0%&R& ()-1 %
%L0%88 ()wODBBo7 % KOYEL ()-1 YLOYRL () - 12277777yY9* Y40%plA¥ESiods)

V0988 ()-1 YA0%&S& ()-1)?2) O % %0%

0409%8& ()-1 Y%A0%&& ()-1 940%&& ()-1)"
[#] $[}] A* %40% 9%A0%8& ()-1 %0%R& ()-1 Y%A0%R& ()-1)?) O

'()-1 Y0YRE () - 12ZZZZZZyY=* %10%
O % %409R& ()-1 YA0YRE ()-1Z[[[
% %A0%R& () - 1

VA0%R&E ()-1$[;[<[=[>[Y[Z[}]A* %4A0% %09&& ()-1 Y%A0%R& ()-1 YA0%R& ()-1)?) O
% 9%A09&&' ()-1 YA0%R& ()-1Z[i [j[K[I[X[Y[}]A* %0% %A0%&R& ()-1 YA0%R&L ()-1

0d0%&& ()-1)?) O
0A0%8& ()-1 %0%R& ()-1)?) O %

225

% 940%R& ()-1 YA09&& ()-1y[z[{[I[[[[~*>* %40% 94 0%&& () -1

225

Formulation H may be prepared by meiting the Macrogol 4000 BP, dispersing
5 the active ingredient in the melt and filling two-part hard gelatin capsules
therewith. Formulation | may be prepared by dispersing the active ingredient in
the lecithin and arachis oil and filling soft, elastic gelatin capsules with the

dispersion.

10 (iii) Controlled release
Active ingredient
Avicel
Lactose
15 Triethylcitrate
Ethyl cellulose

mga/tablet
25

123
62
3
12

225

20 The formulation may be prepared by mixing and extruding the first four
ingredients and spheronising and drying the extrudate. The dried pellets are
coated with ethyl cellulose as a release controlling membrane and filled into two-

part, hard gelatin capsules.

25 (3) Intravenous injection formulation
(i)
Active ingredients
Sodium hydroxide

30 Water for Injections

%_by weight

2%
gstopH?7
to 100%

The active ingredient is taken up in the citrate buffer and sufficient hydrochloric
acid added to affect solution and adjust the pH to 7. The resulting solution is
made up to volume and filtered through a micropore filter into sterile glass vials

35 which are sealed and oversealed.



940988 ()-1 Y40%&& ()-1[[[[[[[yY9O* Y40% %40%&& ()-1 Y%A0%RE ()-1
UH0%R& ()-1)?) O % %A0%&& ()-1 Y%0%& ()-1[[[[[\\yY=* %40% YBOYEMN 20! :
%0%8E ( )y, ()-1)?)O % %0%a& ()-1 Y%A0%&& ()-1\\ \ e 94.0%
%0008&' ()% 05{&%%42:3 ()-1 %0%& ()-1)?) O % %40%&& () -1 tyaof@kf}’g’qs}s]‘ﬁ

VRS\TVU W WX\ e\ ~qdW6 %0 f#10%-&& {4 - Z10&10&10& Y409%&& ()-1)?) O %
94.09%8& ()-1 YA0%&& ()-1e\q\t\\\\\}]=dW6 %40 Y%d0%&& ()- YUd0% &L ()-
YOd0%-8&' ()- "10%-&& ()- L10%&& ()- 10%-&& ()-\\\\\\\y]=dW %0
YOd0%-8&' ()- YUdO0%-&& ()- YUdO0%-&&' ()-)7?)w VWb YIL0%-&S' () -

Y980%-&& ()-\\\\\\\\fF* YO0%-&& ()- YIA0%-&& ()- YUd0%-&& ()-%
YOd0%-&&' ()-)7?) W VWb YIL0%-&& ()- YI40%-&& ()-\\\\\\\~bB* Y9d0%&& (

Y94.0%- &8 8 - YU0%-&& ()- YW0%&& ()- YY%0%-&& -%’E)W Who
Y94.0%-&& ) -\ \\\\\\\ ~bF*  Y94.0%-8&8& ()- YULO0%-&& (
A B
Active ingredients 2.0 25.0
5 Hydroxypropyl Beta Cyclodextrin 200.0 -
Soybean Ol - 200.0
Phospholipids - 12.0
Glycerin - 22.5
Sodium hydroxide gstopH7 -
10 Water for Injections g.s.to 1.0 mLq.s. to 1.0 mL

Formulation A: The active ingredient is dissolved in a solution of hydroxypropyl

beta cyclodextrin and adjusted the pH to 7. The resulting solution is made up to

volume and filtered through a micropore filter into sterile glass vials, which are
15 sealed and oversealed.

Formulation B: The active ingredient is dissolved in the soybean oil and

phospholipids. The remaining ingredients are added and the solution is made

up to volume. The resulting solution is then homogenized unti! the desired
20 consistency is achieved.

Example G: Powder capsules for inhalation

25 Active Ingredient (0.5-7.0pm powder) 1.0 mg
Lactose (30-90um powder) 49.0 mg

The powders were mixed until homogeneous and filled into suitably sized hard
gelatin capsules (50mg per capsule).
30



YOd0%-&& ()- YUd0%-&& ()- YUd0%-&& ()-)?2)w VWb YOd0%-&& ()-\\\]]] ]vV6* YOO
YOd0%-&&' ()- YUd0%-&& ()- YUd0%-&& ()- YUd0%-&& ()- Y¥d0%-&&3( qmj)m%w/o
]111"19] @08102807 Y940 YYA0%-&&' ()- YYA0%-&&' ()- YYd0%-&&' PGT/E

YOL0%-&& ()-)?)w Wer] Z] [1s]t]]]~"B*74%0 YY40%&& ()- YYd0% &K (

YOd0%-&&' ()- YUd0%-&& ()- YUd0%-&& ()-)2)w V4111111 ~"B* YO Y°/<10%~&&' () -
YOd0%-&&' ()- YUd0%-&& ()- YUd0%-&& ()- YUd0%-&& ()-)2)w VW4]1]1]1]1]1]~"B* Y40
YOd0%-&&' ()- YUd0%-&& ()- YUd0%-&& ()- YUd0%-&& ()- YUd0%-&& ()-)?2)w

WA 1] AMAA~bF* YOO YYA0%-88' ()- YYA0%-&&' ()- YYA0%-&&' ()- YYd0%-&&' () -
Y9d0%-&& () - )'> W VAN (AONVVES YORO YORO%-EE! () - YIA0%&& () -

Yod 0%-&Example/ dahalation aeresolos-gg' ()-)2) w WA 17271 APrerh~zZ: * YOO
Y940%-8&' () -

O

Active Ingredient (0.5-7.0um powder) 50.0 mg
Sorbitan Trioleate 100.00 mg
5 Saccharin Sodium (0.5-7.0um powder) 5.0 mg
Methanol 20mg
Trichlorofluoromethane 4249
Dichlorodifluoromethane : to 10.0 ml

10 The sorbitan trioleate and methanol were dissolved in the trichloro-
fluoromethane. The saccharin sodium and active ingredient were dispersed in
the mixture which was then transferred to a suitable aerosol canister and the
dichlorofluoromethane injected through the valve system. This composition
provides 0.5 mg of active ingredient in each 100ul dose.

15



YU 0%-8&&' ()- YU0%-&& ()- YUH0%&& ()- YYA0%-&& ()-)?)w WhA"i Aj AMANAARE
YO0 Yod0%-&&' ()- YUd0%-&& ()- YUd0%-&& ()- YU0%-&& () - Y%io%[]&alAM 2008 w
W/d\"""’\’\"w(%o/a(%p YUd0%-&&' ()- Y0%&& ()- Y940%-&& () - Y@g@g@ ﬁ
YOA0%-8&' ()-) ?) W WAAAMAAABS YOHO WYi0%-&& ()- YILO% && 5
YUd0%-8&&' ()- YU0%-&& ()-)?)w WAL "~ ~bF* YU40 Y%d0% &% () Y4 0%-&&' () -
YU 0%-&&' ()- YUM0%-&& ()- YUH0%-&& ()-)?)w Whe % & ' _(_~bF* Y90
Y940%-&& () - YULO% & ()- YYA0%&& () YO 0%-&&' () - Y90%&& ()-)?)w

W ) *  # CyX7* YOdO 293109%& ()- 0y, #109&R&' ()-( "y, #10%& ()- Y(

109&&' () Y%L 0%-&&' ()-)?)w Who aaaabb bova4 Yol f 110% % & () -
| " 10% u&tgﬁmg__@.té@m&_ewl N | 10% u&t & ()-10&010&10&
029310%8& () - obXc3dddee| [: VU4 Y4  Y10% ughdinfl) - 910% uét & () -

"#10% & ()- | O#10%& ()- HO#1QWIER ()- - el e%e* ! e@Oe vl Yod
&10% u&t & 2 S-S -G 8 RA-0%+8 0408t & () -
10% u&t&A(}tﬂ.@eng@?@MbNeOe bF2514 o 25 25 25

&10% ugt %&@%0% u&t & () - &19fh et & () - &10% u&t & () - &10%_u&t & ()-) ?[ G &DePe
Seueeeev %4

&10% u&t &SQPiteh 094 u&t &' () - &10% u&t & (33%RQ0% ust & () - &10%ust & ()-) ?[ G &eeee
GGGOZZ>VU4S¥8@1arm Sodium 04 2.0 50 )
gc?.?/ff\lé\%b%% LLQUHELE' () - &10%%&& ()-&10% u&t & ()-&10% u& & ()-)?[ G &eeee
&10% u&t PolyehiyEvieuBiyol ) - &lo%u&t& (15®B00% u&t & () - &10%-ut & ()-)?[ G & ff6
f7f 25 w Ia(f% 6

&10 u&t % ek &t& () - &10%u&t& () - &10%u&t& () - &10%u&t& ()-)?[ G &UF
W gf r f wf XPropglpas

&10% ué&t %&alu&lg%zgét& () - &lo%u&t& () -R0% udt & () - &lo%.u&t& ()-)?[ G &fyf

RN ZZ:XH%cial Strawberry Flavor 0.8 - 3.0 -
Artificial Banana Flavor 0.6 - - -
15 Mint Flavor - 5.0 - 3.0
HPMC - - - 4.5
Xanthan Gum - - 7.5 -
Poloxamer 188 - - 5.0 -
Citric Acid 1 - - 5
20 Sodium Hydroxide to pH 6.0 - - topH 4.0
Purified Water totOmL to10mL to1OmL to1.0mL

Formulation A: The parabens are dissolved in polypropyleneGlycol. The
remaining inactive ingredients are dissolved in waterand the polypropylene
25 glycol solution of the parabens is added to the solution. The active ingredient
is added and the resulting solution is mixed until the desired consistency is
achieved. The pH is adjusted and the solution brought to final volume.

Formulation B: The sodium benzoate is disolved in the polyethylene glycol. The

30 remaining inactive ingrediants are dissolved in water and the polyethylene glycol
soultion of the sodium benzoate is added to this solution. The active ingredient
is added and the resulting solution is mixed until the desired consistency is
achieved. The solution is then brought to final volume.
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Uhuhvhhh=
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hhh~"Bv i 8l Adhesion Assa
&10% u&%ﬂmr&ﬁ &10% u&t & () -810% udt & () - &10% u&t & ()-)?[ @ &hhh
hhhvVvevU4 Yod

&1004 uét & The &hditidhasién( aetbifyvol eoMpoundsosh tés dhvontihOWasdtétermined G &hhhi
&0 a8 2 Aegiicaiop of the pisvinusly fsecarasmane JUrBERBENLF bt 6t By o a2
3i Si Ti mihilmyoal. Y9490, 44 653-661. The adhesweness of cytokine-stimulated

&10% UStfirhdn. f&ﬁ\fﬁm&l &dih- GAQBIMBRLIS cBlis SWAYE HeSeksbl- BY0ULHRktRLiAY - ind O &ni o
pigirisiijis

D O adnerates, af froiece oy HabaIEs: GalceitAM: oMalasias RrpbesREugoRe g
~&15)°/a&a(BRQ )leukocytes 16 Yargdehélial Celk maridlagatas Activiby wasktetafuted by 0+<

~&100/ ........ DE1 | &0h<. 2 00 1) Ot
-ad0vaaai a1 GIRGRsg spien MEE S ok
------- (pns Waga& (+< ~8&10%&a& ()- 0) ?F! | &(+< ~&10%&a& ()- O(+<
~&10%&a& ()- 0+< ~&10%&a& ()- O(+< ~&10%&a& ()- O +j,j1j2]3]6]]=x+<
~&10Wa&qi-e<su~i%10%1&a&' ()-
20
Cell Adhesion Assay

Example ICs0 (nm)
38 160 £ 83
61 1114
36 118
71 240 £ 200
35 203
69 62 + 27
68 72 +19
100 25+ 8
67 2000 + 820
40 141£7
41 21 +12




0) ?F! | & +< ~&10%a&a& ()- O(+< ~&10%&a& ()- 0+< ~&10%a&a& () - ﬁm 2003
~&10%&a& ()- 06j Xj ej 0] zj {j|j U9*+< ~&10%< ~&10%a&a& () - 0)?|3!

~&10%a&a& ) - ~&10%&a& ()- 0+< ~&10%&a& ()- 0+< ~&10%&a&' () -
Oljiiiiii \‘(’&:‘} 9|r°</&§@10(y&< ~810%&a& () - _0) ?F! | &< ~&10%&ad& ()?é‘@ﬁlés(")’“ﬁ“
~8&10%&a& () - 0+< ~&10%&a& ()- 0+< I810%a&a& ()- 0jjjjjjj] A +< ~&10%<
~&10%&a& ()- 0)?F!| &t< ~&10%&a& ()- 0+< ~&10%&a& ()- 0+< ~&10%&a& () -
0+< ~&10%&a& ()- 0j kk7k8k9k: k] A* +< ~&10%r< ~&10%&a& ()- 0) ?F! | &+<
~8&10%8&a& ()- 0+< ~&10%&a& () -

, Example ICso (nm)

’ 66 - 230 +100
45 42 £24
48 <0.1
49 1319
74 360 £ 160
44 20+ 10
73 >1000
56 160 £ 70 b
62 160 £ 85
105 200 £ 80
104 86 + 54
103 230+ 110
57 83 + 41
63 55+ 34
43 742
72 >2000
37 98 + 33
60 >1000
47 710 £ 410
42 12112
39 130 £ 80
34 <0.1
70 >1000
46 890 + 420
58 <0.1
53 39+13
54 76 £ 28
51 >2000
52 410 + 60
64 >1000




0+< ~&10%&a& ()- 0+< ~&10%&a& ()- 0: KTKUKZK[ k\ k_k] =*+< ~&1008/ﬁ
~810%8a& ()- 0)?F! | &+< ~&10%8&a& ()- 0+< ~&10%é&a& ()- 0+< ~&iBoaAN200}.
0+< ~&10WRteniokdr O_KkkkkkkU9* +< ~&10%< ~&10%&a& ()- 0) ?P&tApso/0ssia
~&10%8a& ()- 0+< ~810%&a& ()- 0+< 3&10%&a& ()- 0+< ~810%&a& () -
OKKKKKKKY=*+< ~8&10%-< ~&10%&a& ()- OF2F! | &+< ~&10%&a& ()- 0+<

~810%8&a& ()- 0+< ~&10%&a& ()- 0+< ~&10%&a& ()- Okl Il [11"1]A*+< ~&10%<
~&10%8&a& ()- 0)?F! | &+< ~&10%&a& ()- 0+< ~&10%&a& ()- 0+< ~&10%&a& ()-
0+< ~&10%&a& () -

Example ICso (nm)
55 51145
65 48 £ 19
75 60 + 25
76 350 + 130
90 240 = 140
98 37 £23
99 77 £29
79 3.0£1.0 )
91 60 £ 29
111 <0.1
83 28 £12
78 0.1 +£0.09
77 9.6+56.0
92 23+12
80 1014
87 37+13
81 16 £ 18
86 803
84 704
82 19+ 16
89 38+ 18
94 220 + 87
88 49 £+ 19
93 69 £97
50 270 + 150
96 49 + 16
110 29+ 11
108 300 + 82
106 110 + 56




0"1Cl Dl al bl ¢l dl ] A*+< ~&10%< ~&10%&a& ()- 0) ?F!| &+< ~&10°/a&a§' @) AF‘E’EUB
~&10%8a& ()- 0+< ~810%&a& ()- 0+< ~&10%&a& ()- 0dl !kl pl gl P |{:
~&10%< ~&1NYm&ak ()- 0)?2F! | &+< ~&10%&a& ()- 0+< ~&10%&a& () - 0+<
~&10%&a&! )-‘%@g’ﬂ&m%&a&' ()- Oul I 11 LLI U9*+< ~&10%-< ~&1o&%ﬁg?’f§8”

0) ?F! | &+< ~&10%&a& ()- 0+< ~&10%&a& BP- 0+< ~&109%@&a& ()- 0+<
~&10%8&a& ()- Ol 111111 Y=F+< ~&10%< ~&10%&a& ()- 0)?F!| &+< ~&10%&a& () -
0+< ~&10%&a& ()- 0+< ~&10%&a& ()- O0+< ~&10%&a& ()- Ol rmBndm m nj A* +<
~&10%< ~&10%&a& ()- 0)?F!| &+<

Example ICs0 (nm)
’ 107 39+ 19
101 340 £ 94
59 57+ 24
95 1700 + 690
97 >1000
A 3
5 2) Carrageenan Pleurisy Assay

The antiinflammatory activity of compounds of the invention was determined

by the procedure of Vinegar, R, et al., Proc. Soc. Exp. Biol. Med., 1981, 168, 24-

32, using male Lewis rats of 150 £ 20 grams. The carrageenan dose was 0.075

10 mg/rat.  Pleural exudate was harvested four hours after injection of

carrageenan. Acute antiinflammatory activity was determined by inhibition of

pleural edema and inflammatory cells (neutrophils) from a negative (vehicle)
control group.

15 Results
Carrageenan-Induced Pleurisy
EXAMPLE %Inhibition Cells %Inhibition Exudate
36 47 38
68 92 80
49 28 53
74 85 70
44 44 24
73 0 0
34 20 59
79 55 7

20



~&10%&a& ()- 0+< ~&10%&a& ()- 0+< ~&10%&a& ()- 0+< ~&10%a&a& () -
mXmYmv murkmy n] A* +< ~&10%+< ~&10%&a& () - 0) ?F! | &+< ~&10%&a& Q) JAN< 2[][]3
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Claims
1. A compound formula (1):
RS Ra
(CHz)
)\ |l }\
@
(CH )y
5 R®
wherein

Z represents a 5 or 6 membered cycloalkyl, aryl, substituted cycloalkyl, or
substituted aryl, said cycloalkyl, aryl, substituted cycloalkyl or substituted aryl

10 optionally containing one or more heteroatoms selected from O, N or S;

R’ represents hydrogen or methyl;

R? represents hydrogen, Cq.12, alkyl, aryl, or aralkyt;
k represents 0 or 1;

n represents an integer of 1 to 50;

15 X represents -O-, -N(H)-, -N(Cqgalkyl)-, -N(Cs.scycloalkyl)-, -N(C4.galkyl)(Cs.s
cycloalkyl), -N[(CH2CH20)m(C1-12 alkyl, aryl, or aralkyl)]-, -CH20-, -CHaNH-,
-CH2N(C1.galkyl)-, -CH2N(C3s.scycloalkyl)-, or -Cq.qzalkyl-;

m represents 0-12;
Q represents (-CH>),, (-CH=CH-),, (-C=C-)p, (-(0)p1CH2-), or (-CH2(O)p1), Where

20 p and p1 independently represent an integer of from O to 4;

y and y' independently represent integers from 0 to 10;

R® represents H, straight or branched C4.12alkyl (optionally substituted by phenyl, i
-CO- phenyl, CN, -CO(C1.3) alkyl, -CO2(C+.3)alkyl, or containing one or more O
atoms in the alkyl chain); Cqs straight or branched alkenyl, C4s straight or

25 branched alkynyl or a group -C1.salkyl -NR®R®
wherein R® and R® are independently H, Cisalkyl or together form a 5 or 6
membered heterocyclic group, optionally containing other heteroatoms selected
from O, NorS;

R* and R® independently represent

30 -C3.g cycloalkyl
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-hydrogen

-straight chain or branched C,.salkenyl

-aryl or substituted aryl;

5 -heterocyclic group or substituted heterocyclic group, including heteroaryl and

substituted heteroaryl groups;

R®and R’ independently represent O or S;

with the proviso that when

-y and y’ both represent 1,

10 -k represents 1,

-p' represents zero,

-R? represents H or Me,

-R® represents H,

-X represents O or NH, and

15 -Z represents phenyl

R* and R® do not both represent cyclohexyl;

or a solvate thereof.

20 2. A compound according to claim 1 which is a compound of formula (la):
RS R3 -
(CHZ)
4
)\ H O}\ o
N (Q)
(CHZ)
RG
wherein
25 Z represents a 5 or 6 membered cycloalkyl, aryl, substituted cycloalkyl, or

substituted aryl, said cycloalkyl, aryl, substituted cycloalkyl or substituted aryl
optionally containing one or more heteroatoms selected from O, N or S;
R represents hydrogen or methyl;
R? represents hydrogen, Ci.12, alkyl, aryl, or aralkyl;
30 k represents O or 1;
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n represents an integer of 1 to 50;

X represents -O-, -N(H)-, -N(C.galkyl)-, -N(Cs.scycloalkyl)-, -N[(CH2CH20)m(C1-12
alkyl, aryl, or aralkyl)]-, -CH20-, -CH2NH-, -CH2N(C1_salkyl)-,
-CH2N(Cs.scycloalkyl)-, or -Cq.12alkyl-;

m represents 0-12;

Q represents (-CHy),, (-CH=CH-),, (-C=C-)y, (-(0)p1CH2-), or (-CH2(O)p1)p where
pand p1 independently represent an integer of from 0 to 4;

y and y’ independently represent integers from 0 to 10;

R? represents H, straight chain or branched C1.1zalkyl (optionally substituted by
phenyl, -CO- phenyl, CN, -CO(C1.3) alkyl, -CO,(C4.3)alkyl, or containing one or
more O atoms in the alkyl chain); C4.s straight or branched alkenyl, C1s straight
or branched alkynyl or a group -C1.zalky! ~NR°R®

wherein R® and R® are independently H, Cisalkyl or together form a 5 or 6
membered heterocyclic group, optionally containing other heteroatoms selected
from O, N or S;

R* and R®independently represent

-Cs. cycloalkyl

-straight chain or branched C1_salkyl

-hydrogen

-straight chain or branched Co_alkenyl

-aryl or substituted aryl, or

-heterocyclic group or substituted heterocyclic group, including heteroaryl and
substituted heteroaryl groups;

R®and R’ independently represent O or S;

with the proviso that when

-y and y’ both represent 1,

-k represents 1,

-p' represents zero,

-R® represents H,

-X represents O or NH, and

-Z represents phenyl

R* and R® do not both represent cyclohexyl;

or a solvate thereof.
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3. A compound as in claims 1 or 2 wherein R® represents Ci.salkyl-
NR®R®.
4. A compound according to Claims 1 or 2, where Z represents a phenyi

5 ring, thiophene ring or pyridine ring.

5. A compound according to Claim 4 where Z represents a phenyl ring.
6. A compound according to Claim 5 where the
10
O
Il O 2
kb
R1
grouping is attached to the phenyl ring in the para position.
15 7. A compound according to any of Claims 1-6 where R'is H.
8. A compound according to any of Claims 1-7 where R® is methyl or
ethyl.
20 9. A compound according to any of Claims 1-8 where k is 1.
10. A compound according to any of Claims 1-9 where n is from 8-20.
11. A compound according to Claim 10 where n is from 8-15.
25

12. A compound according to any of Claims 1-11 where X is —-O-, -N(H)-,
or —N(CHs)-.

13. A compound according to any preceding Claim where Q is
30 (-CH=CH-),.

14. A compound according to Claim 13 where p represents 1.
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4-(1 ,3-Bis(cyc|ohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1 H-purin-8-
yl)benzoic Acid Nonaethylene Glycol Methy! Ether Ester:
4-[(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahyd ro-2,6-dioxo-7-methyl-1H-purin-8-
20 yl)phenyl] propionic Acid Nonaethylene Glycol Methyl Ether Ester:
(E)-4-(1 ,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-
8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Amide;
(E)-4-(1 .3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-benzyl-1H-purin-
8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Amide:;
25 4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahyd ro-2,6-dioxo-7-benzyl-1H-purin-8-
yl)benzoic Acid Nonaethylene Glycol Methyl Ether Amide:
4-(1 ,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methy|-1 H-purin-8-
yl)benzoic Acid Nonaethylene Glycol Methyl Ether Amide:
1,3-Bis(cyclohexylmethyl)-8-[4-(2,5,8,11,14,17,20,23,26,29-decaoxatriacont-1-
30 yl)phenyl]-3,7-dihydro-1H-purine-2,6-dione;
(E)-3-[5-[1,3-bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-1 H-purin-8-yl]-2-
thienyl]-2-propenoic Acid Nonaethylene Glycol Methyl Ether Ester;
6-(1,3-Bis(cyclohexylmethyl)-1 2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)nicotinic
Acid Nonaethylene Glycol Methyl Ether Amide;
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(E)-3-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid N-cyclopropylmethyl Nonaethylene Glycol Methyl Ether Amide ;
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Hexaethylene Glycol Benzyl Ether Amide;
(E)-4-[(3-Cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-8-
yllcinnamic Acid Heptaethylene Glycol Methyl Ether Ester;
(E)-4-[(3-Cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-8-
yljcinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-[(3-Cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-1,7-dimethyl-1H-purin-
8-yllcinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yllbenzylamine Heptaethylene Glycol Methyl Ether;
4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yllbenzylamine N-Heptaethylene Glycol Methyl Ether Hydrochloride;
4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yllbenzylamine N-Nonaethylene Glycol Methyl Ether;
1,3-Bis(cyclohexylmethyl)-8-[3-(2,5,8,11,14,17,20,23,26,29-decaoxatriacont-1-
yl)phenyl]-3,7-dihydro-1H-purine-2,6-dione;
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-
8-yl)cinnamic Acid Heptaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-
8-yl)cinnamic Acid Pentaethylene Glycol Methyl Ether Ester; -
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-propyl-1H-purin-
8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester.

25. A compound according to Claim 24 which is
(E)-4-(1,3-bis(benzyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic  Acid
Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-bis(cyclopentylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yhcinnamic Acid Nonaethylene Glycol Methyl Ether Ester,;
(E)-4-(1,3-bis(propy!)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic ~ Acid
Nonaethylene Glycol Methyl Ether Ester;
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(E)-4-(1,3-bis(cyclohexylethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;

5 (E)-4-(1,3-bis(phenyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic  Acid
Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-bis(2-methyl-propyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-((1-propyl-3-cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

10 yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-bis(bicyclo(2.2.1)hept-2-yimethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-
purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1-cyclohexylmethyl-3-butyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;

15 (E)-4-((1-cyclohexylmethyl-3-propyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-((1,3-bis(3-fluorobenzyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-((1,3-bis(2-fluorobenzyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

20 yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-((1,3-bisphenethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
Acid Nonaethylene Glycol Methyl Ether Ester; -
(E)-4-((1-H-3-(2-methyl-propyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;

25 (E)-4-(1,3-bis(4-fluorobenzyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl)cinnamic Acid Hexaethylene Glycol dodecyl Ether Ester;
(E)-4-(1,3-bis(cyclobutylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

30 yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester,;
(E)-4-(1-methyl-3-isobutyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
Acid Nonaethylene Glycol Methyl Ether Ester;

35



y9z10% } & ()- 9z10% } & ()- y9z10% } & ()- xX@9z1y9z10% } & () - 33§1 )
y9z10% } & ()- 9z10% } & ()- ypX=49z19z10%}& ()- y9z10%} & ()- I@‘l@ %)
y9z10% } & ()- 9z10% }& ()- |[:=49z1 9% 10%&' ()- 9,s!10% & ()- 99109 & () -
&@10N & ()- Y+I0N & ()- )10 & ()-vU49 109 & ()- s 109 & ()-

#F1099 & ()-ml0) 10) 10) 0L2z10% & ()- L2z10%&& ()-(n|[:vU49 "s $10N & ()-
S $10N & ()- "SI0 & ()- FSIONW & ()- OY -10& ()-Z ° 10% & ()-n|[:vW49
L9$$10%) L& ()-- 0 @OWN & ()-m > <nl0%_ (>& ()-} +<ml0% (+& ()-}

| 1099 & (g- | F109&' ()-]}| obU49 10% )& ()-10)10)10) 04%$10% & ()- O

+y109%2) & ()- LO +y1l0%)L& ()- +yl0% & ()-5/[:bW49 “yl1l0%t& ()-M

- y10% & ( XEMA([I (B BB YBOHExyheth§he 12,3(§-teirat Y 9-2, §-Hioxo-9H- purigl 8-&

st0n) & () Jeat e GNeme By Kbhdeblierk oAb Exneamil d b 11 (5

S109% ) & () {EB%{1 %@w{@»q@t(gxy!rgethsh)ﬁb Be&b-teteahydro-2vrdpxo-Souingd-() - s

S'%/g"lﬁog& ((&) %na%}r@% cﬁN()?laetﬁ Ieﬁ%(@%/):& MbthyﬁEthe?Md)e& ()- }"=49

S ) 4 (1 3- Bls(cyc@) methyl) 1 2 3%-tetrahydro 2,6-dioxo-9H-purin-8-yl)benzoic
Acid Nonaethylene Glycol Methyl Ether Amide;
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-benzyl-1H-purin-
8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester,;

10 (E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-(2-oxo-2-
phenylethyl)-1H-purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether
Ester;
(E)-4-(1,3-Bis(cyclohexyimethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-
8-yl)cinnamic Acid Nonaethylene Glycol Methy! Ether Ester;

15 (E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-(2-propynyl)-1H-
purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-Bis(cyclohexyimethyl)-2,3,6,7-tetrahydro-2,6-dioxo7-(2-oxo-2-
methylethyl)-1H-purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether
Ester;

20 (E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-(3-
morpholinopropyl)-1H-purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyil
Ether Ester; -
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-ethyl-1H-purin-8-
yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;

25 (E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-(2-ethoxy-2-
oxoethyl)-1H-purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester,
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-(2-methyl-2-
propenyl)-1H-purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
(E)-4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-(cyanomethyl)-

30 1H-purin-8-yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester;
4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-benzyl-1H-purin-8-
yl)benzoic Acid Nonaethylene Glycol Methyl Ether Ester;
4-(1,3-Bis(cyclohexylmethyl)-2,3,6,7-tetrahydro-2,6-dioxo-7-methyl-1H-purin-8-
yl)benzoic Acid Nonaethylene Glycol Methyl Ether Ester;
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or an activated derivative thereof with a compound of formula (lll)

20
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R]
wherein Q, X, R, R%, R* R%, R® v, v’ and n are as defined in Claim 1;
25 and optionally converting the compound of formula (I) so formed to a different

compound of formula (I) or to a corresponding solvate.
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35. Use of a compound according to Claim 28 in the manufacture of a
medicament for the treatment of an inflammatory condition or immune disorder
associated with infiltration of leucocytes into inflamed tissue.

36. Use of a compound according to Claim 28 in the manufacture of a
medicament for the treatment of an inflammatory condition or immune disorder
selected from the group consisting of asthma, adult respiratory distress
syndrome, pneumonia bronchitis, cystic fibrosis, rheumatoid arthritis, rheumatoid
spondylitis, osteoarthritis, gouty arthritis, uveitis, conjunctivitis, inflammatory
bowel conditions, Crohn's disease, ulcerative colitis, distal proctitis, esophagitis,
NSAID - induced gastrointestinal damage, chemotherapy-induced mucositis,
AIDS related diarrhoea, infectious diarrhoea, psoriasis, eczema, dermatitis and
coronary infarct damage.



