PHENYL XANTHI NE ESTERS AND AM DES The present invention relates
to conpl %S&?ﬁs?ﬁss and am des of phenyl xanthine PERIHPYRbATNES
processes for eir preparation, pharnpceutical formulations conprising .5
them and their use in nmedicine, partitularly in the prophylaxis and

treatment of septic shock, inflammatory conditions, as well as
I mmune di sorders. Septic shock is induced by neans of a conpl ex
series of events involving many different pat hways and mnedi at ors

of di seassyBsTSTUTEDE( 1, 3eBIS(OYCLOREXYAMERHYLYYE, 2|, 3/ 6>aETRAMPDRO-3 33-D16X0-9H-PUREROL) |
p732- 739, 8H)EHENYLNBERIVAT IVIES] ETHEIR PRERARATIGN WRD .THEID USE INLTHE PREATMEODF

I ncl udi NGINKUAMMATORY i CONDDYIGNSIAND TMMUNE DIBORBEREC aci d net aboli sm and pl at el et
aggr egati on. . The adhesion of circulating | eukocytes to the
vascul ar eHaptpresent inventign crelat¢salto cspmmplex resters and amidep eofp phényd exanthine of

I nf | ammat : afeRt iﬂﬂg}m ' s

stimul at eq&hlgaggﬁggg%ﬁsg%gss by increasjn t%gﬁg%ﬁgﬁs)iﬁ\f}glﬁggg %?mPﬂgng

| euRocyt e Hem; gad their use in medigipe.rpRartichlarbpm the prophylaxs,andytreatipgnt ofseptic

upr egul at i ghdck Oinflaffihitbiyonditions)fak Ml a8 e Bisorders. nol ecul es on the
cell surface. Anti-inflammtory drugs currently avail abl e have
limted efficacy, often with side 20 ef fects. Monocl onal anti bodies

used experSeptictshblyisfinducad by nedhesf Dcomplex agiesfiessrts involving many Hiffereiti cal
di sadvant . onl IS s ef-qre 1S ery
and a&%ﬁw%is&gﬁ%fﬁ%ﬁ&%f%%%ﬁ%e Rispolle 685 I infREeE HeCrarcpl YR 33!

i nhitbi t t h@924hepT32e739, and Anngly Qfr Internah Meglicine Madc }1 2 (1900, PYE7-469),
endot hel i by St ; | I ; I RToRT ' ion. 25
BT Appl | Cae Ui i ARG IO of Rafhidbule aRhbboliom and pltslel Hefgaéfh. P11, 2
conpounds of formul a: :

The adhesion of circulating leukocytes to the vascular endothelium is a crucial event in
the pathogenesis of inflammatory responses. Inflammatory and immune mediators can

15 stimulate the adhesion process by increasing the adhesiveness of the leukocyte or the
endothelial cell through the activation, upregulation, or induction of various adhesion
molecules on the cell surface.

Anti-inflammatory drugs currently available have limited efficacy, often with side
20 effects. Monoclonal antibodies used experimentally for anti-adhesion therapies have
theoretical disadvantages for treatment of chronic diseases. Therefore, the discovery and
development of small molecules which specifically block or inhibit the adhesive
interactions of leukocytes and the endothelium is an attractive area of therapeutic
intervention.
25

PCT Application No. GB 9501808 describes compounds of formuia:

(Q-COOH
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30 Wherein mand n are independently integers fromO to 10;
X and Y are independently oxygen or sul phur; %12 err]. or
( CI—I:CI-I-)’YPW@Sp is an integer of from1 to 4; and P ’EP98/0734 .

A and B are independently nethyl, branched C3-6~— -

aIkyI, C3-8 cycl oal kyl or C3-8 cycloalkenyl;

and salts, solvates and pharnaceutically acceptable esters and am des
thereof; and their use in treatnment of septic shock,
allergic, and inflamratory conditions. The conpounds 5 had -

been fOun%greim'alﬁhtnzﬂé‘ﬁxd%ed@ﬁtgyg&ftﬁggﬂ%gg@’ 5-11 poxygenase,

cycl ooxygenase acet yl - CoA acetyl transferase.
Eur opean aéta@ﬁﬁ(@rpmdepmdemﬁywya@wﬂnhm scl oses certain 8-phenyl xant hi ni es

for use in.Qyis(-CHy)p or(-CHLCH- an%teﬁ&%@ﬁ‘bhpflﬁ)&sa%ﬁc' ated with the
cell surface ef ects 93/ 23401 di-scl oses
certain 8- ﬁ‘i"e’d‘ FFP e§13§§'1 ﬁ}?édq:&ét%lkﬁsec:i 8 Hivsloaliyk or\fe3.8

94/ 33456 rdaueeﬁyl certain xant hi ne der| vatives w th adenosi ne-antagonistic

(i oot oses 4o Blpxpolalie o SPaEH SRRy e ool Shect S84 aflhcs Sordl S i

recept or ausedndreatdent bHseptib shdoke allergic; amdf infPaminatosy comlititbnse She compounds 15

of el aot dHpd SR id ! Bl e ideo DR Sl 5 SRERhARE bISRRtRAN T
expr essi orﬂndflyaﬁﬂéi"tmbfhﬂ@cm@m erase. humman unbi i cal vein

endet helial cell (HUVEC) nonol ayers at very |ow concentrations

and which are therefore_indicated for treatnent. of infl tory conditions
and i muneWe have now surprisin Hﬂ%ﬁ?‘fﬁi’%a serles of complex esters and amides o tdi ngly

t he presenghenp aghthine Qerbitives whichObibin dleoéxﬁrésﬁiﬁw 6f adbesion molecules on
R :a;r ] 0- inimﬂ_glmbxhcal vein endothelial cell @fU‘?E )Otln\o/ﬁiglgyetrs % ggxfy lg\kr}eooncentratlons
and which are therefore indicated for treatment of inflammatory conditions and immune

I5 disorders.

Accordingly the present invention provides a compound of formula (I):

(o8 ;\& ot %
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or a solvate thereof wherein:
X 1s -O- or -NH-;
Q is (-CH,-),, (-CH=CH-),,, (-C=C-), where p is an integer of from 0 to 4;
R'is hydrogen or methyl;
25 R?and R? independently represent O or S.
n is an integer of 1 to 50; and

R is hydrogen or methyl.

According to a further aspect, the present invention provides a compound of formula (1)
30 as defined above wherein X is -O- or -NH- and R' is H: of these, compounds wherein n

bl
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25 Qis [err] [err] [err] where pis an integer of fromO to 4;

R err] i@dgéggﬂgen or rmet hyl; Rlerr] and fSrkpapeaqdent |y
represent -.O or S. n i§ an integer of 1 to 50; and .
R is hydrogen or nethyl. 30 According to a further
aspect, the present invention provides a conpound of formula (I) -
as defined above wherein Xis -0- or-NH and Rerr] is H of these,
conmpounds wherein n PU3219 is an integer of
8 to 20 are preferred, and those wherein n is an integer of 8 to 15 are
nor e pr ef iraetnteger of 8 to 20 arepyefomed, and [those] wheardin mejsransiatager of &rtd I &er |,

represent ;o Pleferrddlit nMore preferably Rierr] and R2 5 bot h
represent O. According to a further aspect of the invention, P
preferably represents 0 or 1. According to a further aspect,

the preseCbniéieitly Rhmgmuﬁt@l@ aid Rbfe[p%saﬁksaj of 8¢ Inort Ipkeféfdbly R’ and &S
defg ned ago%e V\he%)(gg Is (-CH=CH)[err]. Preferably the
0 Oth repreg ituent is attached to the phenyl ring in the para
position. 15 The invention also includes m xtures of conpounds of

formila (;Azhf:c&'&:?gr% arﬁ{'d'x&asf)&'i of the invenﬁon,@(ﬁgﬂa%ly%fe%&ﬂsao\r/il.r les within the

sanme sanp

According to a further aspect, the present invention provides a compound of formula (I)
10 as defined above wherein Q is (-CH=CH-),,.

Preferably the
0
H

0]
—(Q)'“"C—X&( }{R
R!

substituent is attached to the phenyl ring in the para position.

15

The invention also includes mixtures of compounds of formula (I) in any ratio, for

example wherein n varies within the same sample.

A particular subgroup of compounds is of formula 1a
20

i 9
N -
N 0
O ety
o )N/ N R'
This Sheet Has Been Replaced

or a solvate thereof wherein: I 'ml Il"" II II "l

25 X is -O- or -NH-; .

Q is (-CH,-)p or (-CH=CH-), where
P is an interger from 1 to 4;
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A particul ar subgroup of compounds is of fornmula la 20

0 0 or a solvate thereof
wher ei n: WO28/35966 X is-0 or NH; Q i s (- CH ePCYAEPpS/anTs4
-CH=CH ) p where Pis an intgrger froml to 4; -
PU3219 4

Rl err] is hydrogen or nethyl nis an integer of 1 to 50; and -
R i s hydrogen or nethyl. 5 Particularly preferred conpounds of
t he invention include (E)-4-(1 ,3-Bi s(c?/)cl ohexyl n'e:[A\hyId)- 1
,2,3,6-tetpa 9H- puri n- 8- yl)ci nnam c Aci

Decaet hyl € %%g?ﬁeh%éﬂ?% ?Et helro Ester; (BE)-4-71-

, 3- Bi s( cych thanaptaget 61 90-501 agd 3, 6- tetrahydro 2, 6-di OX’Q{S%EEMSEBQ&“%

yI)C| nnami §, ne G ycol Methyl Et her Este
1 ,3-Bi s(c%c?aﬁ%exg%}p &}4 £
,2 3, 6- tetrahydro 2, 6- d| ox0-9H purin-8-yl]cinnam c

-“%’-3-[
|

I

Nonaet hyl epgtj é‘f&?é&’éonﬁ;ohﬁdis Sfthévention include (B)-4-[ 1
, 3- Bls(cyclohexyl thyl)- 1,2,
, 6- tetrahydro 2, 6- di oxo- 9H pur| n- 8-yl )ci nnam c aci d Nonaet hyl ene

G ycol mu.agms(eyela@xymbtﬂﬁ)-l 2,3 6-t drd-2[6-dioRo-BHSh#cs-ohexyl net hyl ) -
1.2,3,6-t et15 af dro &c’u? Decae)tigrlene ycol T\/Ie%h 1 tgerrﬁzsm ¢
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
10 yl)cinnamic Acid Nonaethylene Glycol Methy! Ether Ester;
(E)-3-[1,3-Bis(cyclohexylmethyl)-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-punn—8—yl)c1nnarmc
acid Nonaethylene Glycol Methyl Ether Amide and
15 (E)-4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yljbenzoic
acid Nonaethylene Glycol Methyl Ether Ester
or a solvate thereof.

The compounds of the present invention are capable of existing as geometric and optical

20 isomers. All such isomers, individually and as mixtures, are included within the scope of
the present invention. Where Q contains a double bond, compounds in the form of the E-
geometric isomers are preferred.

As mentioned hereinbefore, compounds of formula (I) and solvates thereof, have use in

25. the prophylaxis and treatment of inflammatory conditions and immune disorders, as
demonstrated hereinafier in the biological assays in which representative compounds of
the present invention have been shown to be active.

Examples of inflammatory conditions or immune disorders are those of the lungs, joints,
30 eyes, bowel, skin, and heart; particularly those associated with the infiltration of
leucocytes into inflamed tissue. Conditions of the lung include asthma, adult respiratory
distress syndrome, bronchitis and cystic fibrosis (which may additionally or alternatively
involve the bowel or other tissue(s)). Conditions of the joint include rheumatoid
arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and other arthritic
35 conditions.  Inflammatory eye conditions include uveitis (including iritis) and
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aci d Nonaet hyl ene d ycol Methyl Ether Ester or a sol vate thereof.
The corrpwﬁlgl@sggsthe present invention are capable of exig &eometrl C
and opti cal i somers. Al such isomers, individua y N

m xt ur es, are i ncl uded within the scope of t he pr esent | nventlon
Where Q contains a double bond, conpounds in the formof the E- -
geonetric isoners are preferred. As nmenti oned herei nbefore,
conmpounds of formula (1) and sol vates thereof, have use in 25 t he
prophyl axi s and treatnent of inflammtory condltlons and i nmune di sorders,
as conjusetivitis: Inflasematerchaves] conditions ineluge Grogiscdiseass sloprativa colitic h

r epr esent g\ RstAGORURd Sk?ff diseases include {HaSe SH6SRBY with\cen fpr&{feﬂaaxﬁ daegg shown
to be active. Jeso i nflanmatory cqnditions, or 1 nmmune

di sor der s PSPH2siR,fsZeHR 2pd), é‘e fIFE Qr n‘?f'(P allergic og Gopditions ofithe  and
heart ; pameuﬁuinarddx dom&ey aﬁﬁm ld&hege Wi Othet hﬁlmﬂﬁatbztyr @dtid'it[bn@fand immune

| eu ocyte o inf I ti.ons,of t u i ncl asth
naubt Y eoifdigs, ol Hssie BgiSiis o8 CHEf ARMEnmARGH OB, sl Heg
fibrosis (mbso&dﬂ proliferntion t disordérs \(forr exariple, nebtenasis/ following anglopmsgi)veaﬂme

bowel or .| 4 . Iy 1] f the joint-include-rheumatoid
arthriti s%égﬁ ehé@%ﬁ?éli%%%%i@tgggﬁba” hritis, gouty arthritis and

other arthritic 35 conditions. Inflamatory eye conditions include
uvei tis (iR&ddiin restht et id th d'? & Brophyl t
5 B e Gt prdtes g mehof BoHe et s e

o dfin' s dideinflammatery; candifioncon W‘éﬂe disorder # a mammeﬁ sfugh aﬁradmm vhidki n
di seases idomhpiikes hiaiRstAaicn efaﬁeeb dmlyetfectaz'e%n&@f 6f 4 &dnpdtif lbf &Srmula
psori asi s, eczenma_ and de{lrra?] itis @E ?r allergic ori gi'ilr@e
Condi t i onsThfOF fPharmaceutic yh@é?ﬁt e arijlh‘? Hﬁ?’t‘t‘n&% her
i nf | ammat gprgvides dinietiodsfoa i prophylms & treatment ofisemicdhock incCinamenal i sushias

AP T A T e e ——"

proliferation Por exa enOS| ow ng a

and5t i ssuecompound of formjle@).iosa phmaﬁwtn@lly acaspisblersolvaterthencof.

Accordingly, the present I nvention provides a nethod for the prophyl axis or
treatment of 10 i nfl.anmat ory condition or e dISO der in a
rarmal . sukh the A, mﬁsecﬂma provided o?rpF‘P@B%‘médg'rFm? of &

t her apeut i stadrinc@iticaity hocepablsdlvaty there6d rmowedn@:iedidat thetapy; pamcularly, fot)., or

? u PP ﬁre p'ac W te' 1?1%3 grogﬁﬁaﬁ% ab & trsn%l'ﬁvo%lm uﬁa%x%gtfory con ‘éu{%h%% ?l[x]&nuhg \clhsorder msa

20 mammal, such as a human. The present invention further provides a compound of
formula (1), or a pharmaceutically acceptable solvate thereof for use in the prophylaxis or
treatment of septic shock.

The amount of a compound of formula (f) or pharmaceutically acceptable solvate thereof,
25 which is required to achieve the desired biological effect will depend on a number of
factors such as the use for which it is intended, the means of administration, and the
recipient. A typical daily dose for the treatment of septic shock, for instance, may be
expected to lie in the range of 0.005 mg/kg - 100mg/kg, preferably 0.5-100 mg/kg, and
most preferably 0.5-20 mg/kg. This dose may be administered as a single unit dose or as
30 several separate unit doses or as a continuous infusion. An infravenous dose may be
expected to lie in the range of 0.0025 mg/kg to 200 mg/kg and would typically be
administered as an infusion. Similar dosages would be applicable for the treatment of
other disease states. For administration to the lungs of a subject by aerosol an amount of
the compound should be used sufficient to achieve concentrations on the airway surface
35 liquid of the subject of about 2 to 1000 umol.

—
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provides a nethod for the prophylaxis or treatnent of septic shock in a

manmmal , such as a human, which conprises admnistration of a ‘
therapeutW?a?FFfpséffectlve amount of a 15 conpound SCTESPHYNT3E (1), or
a pharmaceutically acceptable solvate éher eof . In the o
alternative, there is also provided a conpound of formula (1), or a

phar maceut i caI'I y accept abl e solvate thereof for use in nedical

t herapy; particularly, for use in the prophyl axi s or treatnent of
an inflammtory condition or inmune disorder in a mamual, 20 such as
a human. The present invention further provides a corrpound of formula (1),
or a har eutlc? )(hacce abl e sol yate there f use | n,the
prophyl axi $hB% W &5} e present Jpygntion. fheps, are provi ded p a“naFﬁ‘é“c&hDunt

of a Corrpoumﬁpdémél(sr m:klnpn{xhg, as #pties riagedieht; ad | compoand tafb femmtd \(Bt or a

of fect wi | Pramperuichly RbeRg Tl 6 OnE e e, W B Ctond S5,
which it i phamtagentied| cartier orgecipicof. Thbse pharmageutical compositions may be used in
recipient. ﬂfé ‘pg@it&?ixxsd%h Yu&%ﬁé‘mf Bf éoﬁ&ﬂu%ﬁ?%@i?rﬁs tﬁe&@cﬁoiggegbm

i nst ance, e I n nge o
100ny/ kg, pm:ilamﬁmapd @rngmme sagierég Thaeprrier must be phm%cepw@arﬂammgt e sn 20

ng/ kg. Thi ﬂléj&%ﬁnéfﬁ)énb%@f“%%bﬁ{pﬁﬁlﬁd vﬁﬁx 3.eShotRhave ltndéletdﬁ’&ﬁ.s &fecBapciy) the
several sepgrate .It dos&; or as, i nuops i nf gsmn n |nt I‘di ‘imus

dose may b&WMEr mg" 1ents iy, t%ﬂ%‘q"Pe i A€ {AEF dRRYe P82 8OYD 5 Wb‘) d% 200
(rjvg/ k¢ and wefbl 1@blyy thmldted Be a unit r(}iose forAmMEtions fc;trednqﬁe ad) tabdétuehieh . mﬁ?}' m | ar
osages wou a o t he nt ..o er e-gtates.

- For adni n® gr(gjt,a rﬁgﬁp O&S?R%GS\S ﬁé’é’ gqclgil{ ﬁfﬁec@t%ﬁ 13@?8‘58{] Agéﬁﬂfﬁsﬁ @‘F
t he corrpoupﬂyshlogiodlljoeacuzedngmdﬂemsl may dlsp dehincorporatrdc émtthe tphamsaceutidahe

gbg\év% surf Qﬁlfaogiﬁonsofthéinqyd& of the subject of about 2 go 1000 [err] nol.

Thus, in a further aspect of the present invention, there are provided

phaqgraceut iPeadible fonnulatlons%ém&’& tHos® Qlﬁta%w’fl‘& lofdl NéhibliAguak Buc¥ A, biiﬂz’it@ﬂl £, a
conpound of for

har maceut i cal I acce abl aI t or
sol vate t hé?‘%‘BmetsBB t%TEP“% fnframuselags ¢ °5 n@nagenous » TG E‘ﬂt |"E‘§‘I“ﬁ‘3%r rier
OL reci plh e:nfansdlamae hivanssal ednidi &ﬂialmrrpaémtmmmay Mestusﬁdabrl]él means of
t he prophy LS @ keat 19 i.CeS
I nfl amat Op@mmxstr 1on ”%P%gghg&t‘i’eéﬁ(ﬁ n@%ﬁ@d@ %ﬁxgé aﬁﬁescceélﬁlogrthﬁust
be phar mac @gnﬁwan !bymgctmepd ahdl entle nature of the active cmnqm'dehmt wiate possibleydv
conmpgt i bl € JWdifistrdtich: is gxtefé}fé‘def& 8! trdal ﬁﬁéﬂw@f ?épﬁ@%ob!@ofbr itnﬁ‘ince For the

other ingredients In th osition e carrier sol | i qui d
and is 10 treatment qff %P&B‘WOI\‘ SRRy F‘%ttaéfhm&s AWEYRIx O OE 1T‘Jé§?ﬂﬂnatW‘BﬁlF1 %Foth
exanpl e, a prefehred routé 6fudiEiistration.

Formulations suitable for oral administration may be provided as discrete units, such as

25 tablets, capsules, cachets, lozenges, each containing a predetermined amount of the
active compound; as powders or granules; as solutions or suspensions in agueous or non-
aqueous liquids; or as oil-in-water or water-in-oil emulsions.

Formulations suitable for sublingual or buccal administration include lozenges

30 comprising the active compound and, typically a flavoured base, such as sugar and acacia
or tragacanth and pastilles comprising the active compound in an innert base, such as
gelatine and glycerine or sucrose acacia.

Formulations suitable for parenteral administration typically comprise sterile aqueous
35 solutions containing a predetermined concentration of the active compound; the solution

Rt
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contain from 0.05 to 95% by wei ght of the active ingredients. |If desired
other - woogmsegphysi ol ogically active ingredients nay al §,&Rﬁ,ﬁ,@@gj por at ed

in the pharmaceuti cal conposjtions of the invention. L
Possi bl e fornul ati ons i nclude those suitable for oral, sublingual, buccal,
parenteral (for exanpl e subcut aneous, intramuscul ar, or -

I ntravenous), rectal, topical including transdernmal, intranasal
and inhal ati on adm nistration. Most suitable neans of

adm nistration for a particular patient will depend on the nature and
severity ois priferably isotonic withribé blood of &ienigtendehteeipicand Adthotgtesuvhtsohgions - t he
active co u WRkigi F ' 0 | Ni St ion i
preferred or%g%fga P Fyee}t neﬁ}s%%.slggﬁegbﬁ%c@% olPa)f(rgllés,i ani():%.5 o P??{gé by
treat nent @fbcutapeonsariigrameuscnlapijegiomma, however, oral or inhal ation, woul d
be the preferred route of adm nistration. '

Fornul ati ons suitable f ral adm nistration may_be provided as discrete
uni t%, suchomaulsizons S“Itaggo?‘gt xectal adminigieatiop 0p crgferably, prgyaded g amit-dose

cont ai ni NgsippREitstdsVoriptisThgal® ditivedhgredienial dnér more solid carfiefPRrifhy B
powder s or _dr anul ei); ag sol utions of f'rs[éjspenm ons i n aqueous Or non-
aqueous | i GHHPGSLOLY Dast, 1gf; GXamRi%, 83°0R OB nat er - i n- oi | enul si ons.

Formul ati ons suitable for sublingual or buccal adm nistration include

| ozenges 3 . €0 R ' . pl.cal f | avour ed
base, suc hﬁggn%lﬁ%%r% %Hr%b%cgbgité&galag in&gn%ﬂéﬁaﬂg%%ﬂ}? hg&réd‘g P lSé[n?é%’ f}:égams,
conift i si nglatiensapastese gelanypoayisd asrascdn anthpids.t Shikehle camiers fos such formulatipakat i ne
and gl ycer i dqdl patbleRRe ja%czaﬂoﬁix},ypglg%yzen@j}m,_ CMbs, S hd aégyg?oiﬁé%{ons

parenteral .adm nistration typically Ise stefile aqueous .

sol utions Ewrecdi Fhegotveingrsdicnt istyricplly resent inspclbformnlatipes e qopsentestignund;
the sol uti effrom 0.1 to 15% wiw. PU3219 '

7 is preferably isotonic with the bl ood of the intended
reci pient. Al though such sol utions ) are preferably adm ni stered
i nt t&venouFbymulatiens ofitheainyentivn mdyrbeipreparalibpiany suitable methaly tgpicalbebys or
i nt ramuscul L0y 1:0] s Fat: ' | t-a! r 1ect

i i ot r afigaieil 3l Bimarey Semixing the gAY L AhpHS A iof of Bhely il tea
supposi t or selid cammiers of heth; e thecraquised prppertions tand thess df pecessary shaping the

carriers f ety thi}@ure into the desirestRp@si tory base, for exanple, cocoa
butter.

=

20 For example a tablet may be prepared by compressing an intimate mixture comprising a
powder or granules of the active ingredient and one or more optional ingredients, such as
a binder, lubricant, inert diluent, or surface active dispersing agent, or by moulding an
intimate mixture of powdered active ingredient and inert liquid diluent.

25 Aqueous solutions are typically prepared by dissolving the active ingredient in saline to
which cyclodextrin has been added.

Suitable formulations for administration by inhalation include fine particle dusts or mists
which may be generated by means of various types of metered dose pressurised aerosols,
30 nebulisers, or insufflators.

For pulmonary administration via the mouth, the particle size of the powder or droplets is

typically in the range 0.5 -10pum, preferably 1-5um, to ensure delivery into the bronchial

tree. For nasal administration, a particle size in the range 10-500um is preferred to
35 ensure retention in the nasal cavity.
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Formul ati ons suitable for topical or intranasal application include
ointnents, creans, 10 | oti ons, pastes, gels, sprays, aerosols and :
oils, SuNPB%S%rriers for such formul ations PGUEPRSO0T8t r ol eum
jelly, lanotin, polyethyleneglycols, & cohols, and conbi nations thereeof. -
The active ingredient is typically present in such formulations at a
concentration of from 0.1 to 15% w w. 15 For mul ati ons
of the invention may be prepared by any suitable nethod, typically by
uniformy and intimately adm xing the active conpound with |iquids or
finely divided solid carriers or both, in the required

proporti o d tcg f necessar aa{oiégnégw resulting mxture
into the ﬂ%\p‘ alers ygre pr risge) 4 IQCQS%bFYé’ECRHMy"%me&r ed by
c ?WDLESSI rmspeﬂlsiolﬂt M’@dl@txdﬁ frimatation rgfrthe Iaﬁﬁv@mgredlent m a ﬁq&&fﬂﬂ pélaabul es
oteactveln ie ope o DI €
a bi nder, {54 B n s? ﬁ%vll?aesﬁlﬁcﬁ%rﬁ? theg iy t[l’3 %@B&glt‘hawé‘ﬁéﬁt or
by doul di rrgetared volume typicallyt fromt1® tmliﬁuﬂdom&odmnmldimdaaﬂ:nﬂe spray cgtsidingnt and
inert lig e o] jQn : ' par ed
Uk Q%:t? qh edleﬁtIS S tablet P(ﬁ)% t?nierféﬁc()lg Reftdifi tcxﬁ\i;ﬂ?lﬂ{é)kd'caﬁ{o%

by di ssol ving e ac I ve |ngre Ien i _
cycl odext réompaandpeerfornddExample, dlclﬂorodlfsmxmh@eﬁ or fii¢hierofineromsthane,

admi ni st ra(gbﬁlBrché‘trdﬂﬁB?Aeﬁ{ahQ NanldNEHiHERs f thBRoPar the 'f@nﬂﬂ&io% %an”‘a&&lﬁonally
which may be generated by neans of various type q{g}ﬁ net er ed”dqse

pressuri se®hin §4g 0E mogg co-solvents, rf@b?ﬁ ¢-<thagel surtagtanisq sushaas oleic acid or

For1gpul nonspilyitacifiolvat] frfti-oxiGants d suétabile @atouringagp@st i cl e size of the powder
or droplets is typically in -the-range 0.5 - 10[err]m preferably
1 5[err]mto ensure delivery into the bronchi al tree. For nasal
adni ni st r aNewlisew apacemmerialy zvailabld duyiges thpt tradsfEOEddutigny or sugpepsiens el t o

35 HOSLiGe fnptant Bllo 2 ndrifeuRle $8osSiqist dither by means of accelerdtidiora

compressed gas typically air or oxygen, through a narrow venturi orifice, or by means of

15 ultrasonic agitation. Suitable formulations for use in nebulisers consist of the active

ingredient in a liquid carrier and comprising up to 40% w/w of the formulation,

preferably less than 20%w/w. The carrier is typically water or a dilute aqueous alcoholic

solution, preferably made isotonic with body fluids by the addition of, for example,

sodium chloride. Optional additives include preservatives if the formulation is not

20 prepared sterile, for example, methyl hydroxy-benzoate, anti-oxidants, flavouring agents,
volatile oils, buffering agents and surfactants.

Suitable formuiations for administration by insufflation include finely comminuted
powders which may be delivered by means of an insufflator or taken into the nasal cavity

25 in the manner of a snuff. In the insufflator, the powder is contained in capsules or
cartridges, typically made of gelatin or plastic, which are either pierced or opened in situ
and the powder delivered by air drawn through the device upon inhalation or 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

30 suitable powder diluent, such as lactose, and 'an optional surfactant. The active
ingredient typically comprises from 0.1 to 100 w/w of the formulation.

Therefore, according to a further aspect of the present invention, there is provided the use
of a compound of formula (I) or a pharmaceutically acceptable solvate thereof in the

U
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Met ered dose inhalers are pressurised aerosol dispensers, typically

cont ai Ni Weh 9835966 suspensi on or solution fornul ati onp@fEbdaRoRGL | Ve
ingredient in a |liquefied propellant. During use, these devices
di scharge the formul ati on through a valve adapted to deliver a 5

netered volune, typically from10 to 150 [err]l, to produce a fine particle

spray contai ni ng the active ingredient. Sui tabl e propellants
include certain chlorofluorocarbon conmpounds, for exanpl e,
dlchlorodlfluoronethane trichl orofl uor gnet hane

di chl or ot @FeRAItIAH of 2h Bicdicamentrfor; thecRrophyaxisfor “W@eﬂfof’ﬁﬂlﬂamﬂ?ﬁlmwy _
addi t i onalchpdition or immuné @i3bdef) one or nore co-sol vents, for exanple,

et hanol surfactants, such as oleic acid or 10 sorbitan triol eat e,
anti-oxidants and suitable flavouring agents. _ Nebul i sers are
comrer ci alctomp(midh abdordidlg vo thesnvention tarpbesmadencotding wamycuitshls pestisodes of
the.active_in ient | h S it ng. of
accgl erati% ‘I” gexms ni‘hergfg;e %&g@e% té aﬁg@é@hg?}: éf &‘ 1@3&&%,9@%? ¢ Bhr ough
a narrow \peovided a pracesscior prepatting tﬁne&nmpmindwf formula (I)Jbtsdwns thegegil whichon.

Sui t abl e fc%@ﬂ @%*eg cgmgcm ourd rﬁqgﬁﬂmg?gfnconm st of the active

i ngr edi ent carri conpr g up to 40% w w of the

formul ati on, pr ef erabl | ess than 20%v w. The carrier is
typically water or a dilute agurous al coholic sol ution,
preferably nmade |soton|c with b dy 1HU| ds by the gddition of, for exanple,
sodi um chl ori de. Optl N ncl yae rese?\/ati ves if the
formulation is not 2 rep regd @ exanple met hyl

hydr oxy- benzoat e, ant zN/ourl Akt —O () vol atile

surf ct ants. Suitabl e formul ati ons
fon include finely comm nuted

powders whi ch nmay be deli g by neans of an insufflator or taken into the
nasal cavity 25 in manner of a snuff. In the insufflator, the
powder is contained in capsules or cartridges, typically made of
gell®& in or plastic, which are either pierced or opened in situ

and the poqﬁﬂa%ac%%eeaaéﬁéatmaﬁr{of%&mm@ %ﬁsbf%&@ﬁgqggfe upon inhal ation or

oil's, buffering agents an
for admnistration by ins

by neans y- oper at punp wder enployed in the
i nsufflator consists either solely of the active ingredient or of
a powder bl end conprising/the tive ingredient, a 30 sui tabl e
powder diluent, such agﬂféégas nd aflipti onal surfactant. The active

i ngredi ent typlcally conpri dgs n10 1 to 100 ww of the fornulation.
Therefore, according to a fﬁ?ther aspect of the present invention,there is
provi ded t he use of a conpound of fornula (I) or a

ghalrgm ceut \Iavggll'elir}/ Qaﬁcﬁptletﬂz ﬁ‘ﬂ“’a&% a}ehaesrlﬁa?elnbei}ore l&eﬁmed PU3219

and optionally converting the compound of formula (I) so formed to a different
compound of formula (I) orto a corresponding solvate.

20 . When X is oxygen, the esterification may be effected by standard methods, for example
using an acid catalyst and, optionally, an inert solvent such as toluene, benzene, or a
xylene. Suitable acid catalysts include mineral acids; for example, sulphuric acid,
hydrochloric acid, and phosporic acid; and organic acids; for example, methanesulphonic
acid, or toluenesulphonic acid. The esterification is typically carried out at elevated

25 temperature, for example, 50-150°C, preferably with removal of the water formed by
distillation.
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preparation of a nedicanment for the prophylaxis or treatnent of an

I nfl ammat ory condi tion or inmune disorder. Conmpounds
accor di nJV@83Pe | nvention can be nade according to any sESVEMB&0T4t hod of
5 ~ organic chem stry. Therefore, &@cording to a further aspect of-the
I nvention, there is provi ded a process for preparing the
conpounds of formula (1), or solvates thereof which conpri ses”
reacti-ng the conpound of formula (I1) 10 or an
activated derivative thereof with a conmpound of formula (I11) 15

ther e, ik X iaclr (L h MGG b A ) st Brhih IORURARA

defi ned. L. optionally con g d o C
so fornmed desivativg of dhe sompound of formpa(HnoSwable astivated  dgrivatives inglude

COr r espondickigate@! a4tk or acidOhalides aWlh GRayXeitler ey B8ted! B&foRS taklidd GAth g{a may
be effected bI}/ an acl

st.andard ods, for _exanmple, usin
catal yst £ °HB§ ng%‘@am‘”f HféP?feim V%n&wys“stﬂ&l @&“@tgdo%ﬁtﬁ% AEtheg, g
xy: 6Ee. ~ Sujongiviued afifomods @y aeacylimidazidestwhieh ate readifis prépm‘ed@ﬂg@étﬁndof
sul phuric | 1C..aCI dy...an osporic acid; an
organic ac‘.ﬁgg,ng8‘%“de?<fafﬁ%ﬁ‘“e‘?@L‘tgﬁ@#2§u|°p C())R?Iguﬁu&lazgp. acid, or
t ol uenesul phoni c acid. The esterification is typically carried out at

el evat ed P 4 defi®ti - r e
renoval of2é The. rs\}\%r% g{jﬂf o@é’reh%s bi ) v‘?%ﬂﬂy c%g}pg?‘?(f f’g@?gﬁﬁ (ﬁf) i g%%px\ﬁr{&f
formula (I) may be effected in an inert solvent, optimally in the presence of a non-
10 nucleophilic base, such as potassium t-butoxide, sodium hydride, or a non-nucleophilic

organic base, such as 1,8-diazabicylo [5.4.0] undec-7-¢ne.

The compound of formula (II) may be prepared as described in PCT application No. GB

9501808.
15 . _
Compounds of formuia (IIT) are commercially available or may be prepared by literature
methods. For example, R.A. Bartsch et al, J. Org. Chem. 1989, 54: 857-860 and J.M.
Harris, Macromol. J.Sci. Rev. Polymer Phys. Chem. 1985, C25 (3): 325-373, and
S.Zalopsky, Bioconjugate Chem. 1995, 6: 150-165.
20 o '
Alternatively, compounds of formula (I) may be prepared by condensation of a
compound of formula (IV)
CHO
This Shee.t. Has Been Replaced
{ AR
C
X
R
25

or an acetal derivative thereof, _
wherein Q, X, R!, n and R are as hereinbefore defined,
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PU3219
Wier e X iwoogyége or -NH, the reaction my be effected b*éﬂ@%&ggpari ng

an activated derivative of Hﬁe conmpound of formila ui tabl e
activated derivatives include activated esters or acid halides
and may either be isolated before reaction with the conmpound of
formula (I1l) or prepared in situ. Particularly useful activated esters of
the: 5 conpound of formul a (II) are acylim dazol es which are readily
prepared by _reaction ompound of formula (I11) with N,

N[ ERR] - car Bifhyl.3b mmpzl@nélmethyl)é 6- dxammour@m éwhich mayf beprepared watdestribed
derivati veup{h t 831\)0“1‘}513 éﬁnd@ﬂsraﬁbﬁ EiS édda).)}yt Earfled B{iﬂ:’ﬁxui‘gf)ﬂf so]ve%t at non-

formula (1) may be effecte ert sQlvent e presence
of a non- gjg.reme temm%wsaﬁaﬁcpé & Applcagion Hox 5;%59,591,3(1 but oxi de, sodi um

hydri de, or a non-nucl eophilic organlc base such as

, 8-di bj f f |
(D)8 o 2ot of BmtiBARY fiafi BF prenated iy peupling 6reorpotagsor formuls (1)
950 18085 1with the appropriZserparmosygliobciflor Midthods| fok)efﬁc&xlm:g: ahisesctpihg mavairl abl e
Do tonn oy PiepRAE the Wrt L ARE described in PCFAMMMRIop ). GHOYHIE0s. | [ | o

Macronol . J.Sci. Rev. Polynmer Phys. Chem 1985, C25 (3): 325-373, and
S. Zal opsky coRv&sien) élgﬁt&n?%‘éﬂd o¥9tgﬁn 1§ (I)lﬁp alﬁﬁ’vat@%ere&‘ tgnyy be ¢ fecte dt ¥ of

AI ternati veI y, conpounds f or mul a 1) prepare condensa
10 éﬁﬁ@em@daf PR R ReTSPRAKILISd in the art,
CHO or an acetal derivat | ve thereof,
wherein Q Tﬁb n'?lrenrtiro]n wﬂl %qu/ gee %escri ed e,r \?vlalyr']bef’f ustra 1%5' gnqy, by the followmg
examples:-
15 REFERENCE EXAMPLE
Example 1
(E)-41,3 Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl]cinnamic
20 (2) 1,3-Bis(cyclohexylmethylurea

A mixture of cyclohexanemethylamine (Aldrich, 68.66 g) and 5 N sodium hydroxide
(Fisher, 200 ml) was stirred vigorously with cooling (-10°C) while a solution of
phosgene (30.0 g) in toluene (600 ml) was added rapidly. After stirring for 20 minutes,
25 the resulting mixture was filtered and the precipitated solid was washed with water
(~1500 ml) and dried (0.5 Torr) to give 1,3-bis(cyclohexylmethyl)urea as white powder
(72.72 g, 95%), m.p. 150-152°C; 1H-NMR (DMSO-dg) &: 5.74 (brt, J = 5.8 ﬁz, 2,2
NH), 2.81 (t, 1 =6.3 Hz, 4, 2 NCH)?), 1.62, 1.25, and 0.85 (all m, 22, 2 cyclohexyl).
Anal. Calcd for C1sH28N20: C, 71.38; H, 11.18; N, 11.10. Found: C, 71.22; H,
30 11.17; N, 11.15.

(b) 6-Amino-1,3-bis(cyclohexylmethyl)uracil
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PU3219 wi th 1, 3-bis(cycl ohexyl nmet hyl ) -5, 6-di am nour aci
(which may be prepared as descri bed i n the Exanples). The
condensatwopsa®ésui t ably carried out in a polar solvent aPCHER98/00784
extréene tenperature as described in PEZ Application No. GB9501808. -B-
Compounds of fornula (1V) may be prepared by coupling a conpound of fornula
(rer) with the appropriate carboxylic acid. Methods for effecting
this coupling and for preparing the carboxylic acid are described
in PCT Application No. GB9501808. Conversion of a conpound of
formula (1) to a solvate thereof may be effected by- 10 st andard

met hods known to a person skilled in the a |nvent|on\MII

now be desCyannadetiny agid(Addrich Bugtg)awmﬂsmkvgd mb@cetrﬁénhmdsvﬁ’zﬁ@m his

exanpl es:

[1.3 Bis( c%%%%(ﬂsrfaé’f’ﬁ‘g 19 I?I':%:IE(cg,l<>=%‘i¥f§<y&:i'ﬂethyl)urca (Gl @', 54.5 ¢) and the (E)-4
o-tetr ahvgdlﬁﬁgn ?’Ia%t%ﬁﬁ% QB¢ £02 25 Yahd &' xﬁﬁ@ﬁ@nc Volatiles were 8Ghébed i8%acuo ()
exyl net hy

13-Bi s(cyclo urea m xture of cycl ohexanenet hyl am ne
(Al dsich, & ffe @pidaslcbibdiibdsoylevapotuyion of pdmons of 10% w¢tbi-stheual (mumn was

tirred | th | Qlerr] G t
Shosgene. ( Sbe Geagisiriolids desre Geapyec i iabonBemParatytt ml af 05 ¥ithg 1 or
20 m nut t
20 T &S ament of A BELACHD by Mo o Tov Sk KSHGH kil Thehor
67 Pa (0.5 ' % | Bbley |t) Lanstenststemdpetature.  Th
povvdgr ( ( 728%igﬁgﬂ ‘g%%aim%ij?ﬁllw@dlrgg?e?%m gfer r‘]yl—tl? NVR e%lf/TSO d6()) [eerr] : 5.74
(brt, J EoBrlbbs crystals which Formeed\igre filtegad off, washedgwith P&ater4(3XQ Qupippnd 1 62,
1.2 d 22. 2_cyclo f
Ci589snp0: S6ed ¢4 05ToeS By g g b P bisgdyciagrymegiyygectifB4 o8 450, .

11.17; N, 13}3¢841°C; 1H-NMR (DMSO-dg) 8: 6.73 (br s, 2, NH), 4.63 (s, 1, H-5), 3.67 (d, I =
73 Hz, 2, NCHp), 3.57 (4, J = 7.3 Hz, 2, NCHp), 1.55 and 1.09 (both m, 22, 2
cyclohexyl).

Anal. Caled for C18H26N302-H0: C, 64.07; H, 9.26; N, 12.45. Found: C, 63.98;
15 H, 9.27; N, 12.48.

(c) 6-Amino-1,3-bis(cyclohexylmethyl)-5-nitrosouracil

6-Amino-1,3-bis(cyclohexylmethyl)uracil (from step (b), 25.0 g) was dissolved in glacial
20 acetic acid (440 ml), water (440 ml) and ethanol (440 mi) at reflux. To this solution was
added sodium nitrite (5.65 g). The resulting mixture was stirred as it cooled slowly to
ambient temperature. The lavender precipitate was filtered off, washed with 1:1 water-
ethanol and dried to give 6-amino-1,3-bis(cyclohexylmethyl)-5-nitrosouracil as light
purple crystals (23.46 g, 86%), m.p. 240-243°C dec with effervescence; 1H-NMR
25 (DMSO-dg) 8: 13.23 (br s, 1, =NOH), 9.00 (br s, 1, =NH), 3.73 (br t, J = 6.86, 4, 2
NCH?2), 2.0-1.6 and 1.7-1.1 (both m, total 22, 2 cyclohexyl).
Anal., Calcd for C18H28N403: C, 62.05; H, 8.10; N, 16.08. Found: C, 62.13; H,
8.12; N, 16.03.
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(b) 6-Am no-1. 3-bi s(cycl ohexyl net hyl ) uraci | PU3219

12 wo 9s3s9scCyanoacetic acid (Aldrich, 21.0 g) was di acetlc
anhydrl de (2659rﬂ) Thi s sol klil on was added to PER/E¥Siooél .
1, 3- bi s(cycl ohexyl net hyl )urea (froms (a), 54.5 g) and the

solutlon mai ntai ned at 80[err]C for 2 h under nitrogen. Volatiles were .
renoved i n vacuo and the residual oil dried by evaporation of
portions of 10% wat er-ethanol (3x400 m). 5 The residual solids were

di ssol ved ,i,h £ . ( ) . .
adjustnentd, (B Ly L O O S HE e BT BN A eRie s PUORSodlomanlice  The
hot acid SOl ution was d|Iuted wth water (75 nml) and cooled to anbi ent
t enper at ure— The colorless crystals which formed were filtered
of f, washed with water (3x500 m) and dried at 67 Pa (0.5 Torr) to
gi ve 6-am no-1, 3- bls(cyclohexylnethyl;ura0|l (64.98 -94%, mp.
138- 141[ erFiectitla pommpurdrvescprspared &om dns(syqlghexylm@hylwﬁlé)dxM1mra(cd byl,

L8 1 e rofoh BB s (S, SR s £

ﬁn alg 2$a| %sﬁc?ﬂoh@iﬁheﬁiyl)@ﬁ QYamlﬁburgcﬂ?@as beshily pfepardd®inshaking £ hiRlre of

6- Ami no- 1, &ammi &;Beblsﬂoycdyhexwhhgthyl)é-mmsoumur(&mm step (c), 5.00 g) in methanol
I | h f
3 i é\? ol”Seé 1&3%%0(9? ) with l%a{)tﬁarﬂa uaa(»a rc(e)r?atsat(%&? é)bgwieé Elygmen 659 pgithd
h I |
hitrite (8 ‘*bg’ﬁai’ kWt 211 Thb Sabie s LR YROMe) and e BRERSS BREWGT

anigigent t ewpetccefigated BL25 anededmmmm& atid (\Aﬂdndhl msergcm.a‘sfmnmpmgi with
1:1 water- et hanol and dried to

6- ani no- 1, Blded o dbr@|sgh!él@|q$éﬁwpns§cygloh¢xyﬂmg%u})ée6 -fliaginquragtik and the resultmg)ur pl e

t al 23, 46 869 .. 240-243C d ff
(VG d6) T by poBafel aiiny ol veﬁwss*oﬁiﬁm%ﬁy Saporshigpty
6.86, 4, se%e?a? portions N@'ﬁakolu?e Qﬂﬂm& anthel résukting S/@l%\f" ?ch&? ‘base
cycl ohexyl ). Anal . Calcd for [err] C ; H 8.10; N
16. 08. FoumtermEdiat) wB;stiged in dtmethoxyeﬂxaﬂle (1N mDGWﬂBlodme (4.0 g) at 60%CiYoil
(B);d-[1,3

gl sy cl ohbath) fse by A setugated aqneous, solption of sodiumpthinsulfete; wasgadded to theini ¢

aGhfin reaction mixture until complete decolorization of iodine resulted. The pale yellow
precipitate was filtered off, washed with water, and dried at 0.5 Torr to give (E)-4-[1,3
bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yllcinnamic acid as a

pale yellow powder (6.73 g, 91%), m.p. >300°C. Such samples were further purified by

20 dissolving them in 1IN aqueous sodium hydroxide, filtering the resulting hazy solution
through Celite, and acidifying the clear filtrate with hydrochloric acid. The resulting
precipitate was filtered and washed w1th water to give title compound as a pale yellow

powder, m.p. >300°C; 1H-NMR (DMSO-dg) 5: 13.80 and 12.40 (both br m, 1 each,

CO2H and NH), 8.12 (d, J = 8.3 Hz, 2, 2 phenyl CH), 7.84 (d, J = 8.4 Hz, 2, 2 phenyl

25 CH), 7.64 (4, J = 16.0 Hz, 1, CH=), 6.64 (d, J = 16.0 Hz, 1, CH=),3.93 (4, J = 7.0 Hz, 2,
CH2N), 3.79 (d, J = 6.8 Hz, 2, CH2N), 2.0-1.4 and 1.3-0.85 (both br m, 22 total, 2
cyclohexyl).

Anal. Calcd for C28H34N404: C, 638.55; H, 6.99; N, 11.42, Found: C, 68.45; H,
6.98; N, 11.48. '
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PU3219 The title conpound was prepared from
1, 3-bi s(c§’cl ohe%?ll rret hyl ) -5, 6-di am nouracil| by t he nethod .of J.
PeruL_matt Conmun. 1989, 19:3367-3370. 1, 3- PCT/EP98/00784

Bi s(cycl ohexyl met hyl ) -5, 6-di am nour aci 14 was freshly prepared by shaki ng-a
m xture of 5 6-am no 1, 3-bi s(cycl ohexyl met hyl ) -5-ni trosouraci |
(fromstep (c), 5.00 g) in nethanol (250 mM)-water (25 m) wth
10% pal | adi um on carbon (0.50 g) under hydrogen at 344.7 kPa (50
psi) on a Parr shaker for 2 h. The catalyst was filtered off (Celite [err])
and the colorless filtrate was concentrated to 25 m .

4- For nyl ci rich, 2.53 g, 14.35 mol ) was added to
this sol ut %HE&?@ME ohexyl met hyl ) -5, 6-di am nouraci| 10 and
the resulting yellow m xture was concentrated and the residual yel l ow solid

dried by evaporation of several portions of absolute ethanol. The

resulting By powder (Schiff . base internediate) was stirred in
di net hoxyet hane 3115 m) with iodine (4.0 g) at 60[err]C (oil

bat h§ for MMW 3 6ttefrahydroe2, 6-slinkio:9H phiinSuyljiiramia s
added to the.,... 'xture until conpl ete decolorization
of i odine : 2 ] EAte! precipitate was filtered off,
washed with vvater "and drled at 67 Pa (0.5 Torr) to give (E)-

4-11,3

bi s( cycl ohébrietmpierney klycdl, Mofiomfiethgl ethay (Alirich, 68@10 (@)Qv{ﬁd—ldﬁw b~ Sapbatibm M C

acid . as a pale yeIIow povvder (6.73 g, &o Olerr]C
Such sanpl ®#OTHNse of yXylpess” (350f mly under a strea@y of |ag | E@°Cher’r(ﬁ)ﬁ4-ﬂ\B

i alon oot FEYSNROERYY 125 Bt b2 B BRSPS i i rom
aci d. The rseguid)ieRgmpe 1, 4.00 g) Wﬁ@ﬂieﬁ'dd&é@td"ﬂt% giydol, emAdna xRS Bad riktld?

water to give title corrpound as a pale yell powder, m p.
>300] er r | Cdriedby]eMapavrtiqronimlensy (‘{()emk)] Sunfm@mdamng) was z(dmbtl Ito the reacnﬂmeac h,

AR Sﬂﬂn\'w’ which s thed reatd fo, Bor X16065 v, it gy m gogiprido 3 =
16.0 Hz, 1, 0 6.8
Hz, 2, CHR reﬁhge 0-1. b?%g(nglsi‘ﬁ%&é’%S e f, the reaction b @%Ra&g with”

cycl8hexyl )addmonal sulfuric acid@R. g).Cdﬁbd aﬁ addifienal B hCat B&°65durﬁi1g Whi%h tinlé thé 1. 42.

Found: C, 68,45; H, 98; N, 11, 48. SYNTHETI C
EXAVPLES 3d&Yylenes were continuously repIaced the reaction mixture was allowed to cool to ambient

\g

temperature, which caused a great deal of solid to precipitate from the brown solution.

The mixture was diluted with chloroform (200 ml), and washed with water (4x50 ml).

The organic layer was dried (sodium sulfate) and concentrated to afford a yellow solid,

20 which was chromatographed on silica gel. The title compound eluted with 1-4%

methanol in ethyl acetate, and was recrystallized from ethyl acetate by the addition of

hexanes to provide title compound as a white powder (3.2 g, 62%), m.p. 189 -192°C; 1H-

NMR (DMSO-de) 6: 8.16 (d, J = 8.0 Hz, 2, 2 phenyl CH), 7.88 (4, J = 8.3 Hz, 2, 2

. phenyl CH), 7.70 (4, J = 16.1 Hz, 1, CH=), 6.77 (4, J = 16.1 Hz, 1, CH=), 4.28 (m, 2,

25 CO2CHY), 3.92 (d, ] = 6.8 Hz, 2, CH2N), 3.78 (d, ] = 6.8 Hz, 2, CH2N), 3.68 (m, 2,

‘ CH20), 3.6-3.5 (m, 6, 3 CH20), 3.40 (2, CH20), 3.23 (s, 3, CH3), 2.0-1.5 and 1.3-0.9
(both br m, 22 total, 2 cyclohexyl).

Anal. Calcd for C35H48N407: C, 66.02; H, 7.60; N, 8.80 Found: C, 65.91; H, 7.58;
N, 8.76.
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Exanpl e

(E)-4(1, gv (“cycl ohexyl met hyl ) - 1. 2, -tetrahydro- 2, 6- d.%%""’é’ﬁf"fn’ﬁ‘u n-8-yl)
ci nnam ¢ Acid Triethyl ene G|1 col Methyl Et her Est er 5

Tri et hyl ene gl ycol nononethyl ether (Al drich, 80.0 g) was dried by -
evapor ati on of portions of xylenes (3x50 m) under a stream of

N2 at 125[err]C. (B)-4-11,3
Bi s(cycl ohexyl nethyl )-1, 2, 3, 6-tetrahydro- 2, 6-di oxo-9H puri n-8-yl]ci nnam c

acid (from step (d) exanple 1, 4.00 g) was then added to the
gl ycol, ang, g1 xture was further dried by evaporation of

xyl enes ( —Sul furic acid (0.41 g) was added to the reaction 10

m xt ure, @-dﬂl;&aBis(dyebhh:gdnmﬂlyl)el .2,9 B tetraliy@ro-X ¥t diovas SilepueinaBigh cinhainfz0 N
portions to repl ace that btﬁl n}g distilled off. After 2 h, the
react i on rhsid Rolyeflydene Glyeol {n & %.4) Methyl Ether Estefqi ¢ onal sul furic acid (0.2

After an additional 3 h at 140[err]C, during which tinme the
xyI gnes were continuously replaced, the reaction m xture was allowed to

cool to afm'ﬁﬁt&%r of (B)- [13%@@:@&%%@3%&@@@4{@@&@@@ p@in-80l i d

to precipitate fromthe brown sol ution he m xture was dil uted

with chl or)djamrm(xeeadr(ﬁpm gepl(dvessraple OwW@tmmOM&tbﬂemglycol) monomethylThe

| a l.f f
ver Tow soi dter (Aidkick 'avee?aéw SRRl BE A E o SyBloia St ) o
conpound &, g}j?&’.\t&xﬂl ¢ acid 51 m h%ﬁ%tg%fdﬁ 1%&%'&@@%&&% 1635

recrystalllze rome acetate b ition o anes to

prdwi de t uehmmﬂbmuadzasﬂmsumaa mmeusﬂt(aﬂx)&ngl Tazdfor 3rh, ﬁumi@@hmh@ﬂx{mer r] G
1H 20 VR ( Od6? err]b 8.16 J = 8.0 Hz, phenyl 7.88
(d, J = 8.%9e p@ltdsgdtssglved eaving a nghgqlutgq) Afferzgoling toymblgrg tgmpgrattqe,

6. 177 (d ‘%&?@ﬂ%g%l%t}g% F#pa@@%gtoﬁ%ﬁgrﬂ%Th%aqggo%s m{xglr ]wag sgtzreé gdr[ éﬁ: ] 6.8

3.6-3.5 (M pefors beM F;relxuaeté@ with dlbmbfdem%ne $3:39, mB, ’I‘Eé EdmBined bxRact@ivete 3- 0. 9
(both br m 22 tota 2 cycl ohexyl). Anal . Calcd for [err] C,

66.02; H, thes0 drxbt;l esoamnFouﬂﬁte),c ang5 chlcentltated %8;a waxy solidy, whicts. was
Ot aBomb BT YT o oty PSSP Gt L, oY
PU3219 The column was eluted with a gradient from 10% water-methanoll ® neat methanol;
crude product eluted in neat methanol as a yellow waxy solid, which was slurried in
water (25 ml). The water was then evaporated under \-'acuum to provide the title
compound as yellow waxy solid (620 mg, 61%), m.p. 147-154°C; 1H-NMR (DMSO-dg)
20 5: 8.15 (d, J=8.1 Hz, 2, 2 phenyl CH), 7.88 (d, J = 8.2 Hz, 2, 2 phenyl CH), 7.70 (d, J =
16.0 Hz, 1, CH=), 6.77 (d, J = 16.0 Hz, 1, CH=), 4.28 (m, 2, CO2CHp), 391 (4, =7.0
Hz, 2, CH2N), 3.78 (d, J = 7.1 Hz, 2, CH2N), 3.68 (m, 2, CH20), 3.6-3.38 (m, ca 25, ca
12.5 CH20), 3.22 (s, 3, CH3), 2.0-1.5 and 1.3-0.9 (both br m, 22 total, 2 cyclohexy!).
Anal. Caled for C29H36N404 (C2H40)7.2:0.6 H2O: C, 62.56 H, 8.00; N, 6.69.
25 Found: C, 62.62; H, 8.01; N, 6.69.

Example 4
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
Acid Tetraethylene Glycol Methyl Ether Ester .

P
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A slurry of (E)-4-[1,3

- bi s(cycl ohexyl met hyl) -1, 2, 3, 6-tetrahydro- 2, 6- di oxo-9H puri n- 8-

yl ] ci nnaﬁYQWﬁﬁP@ﬁ (fromstep (d) example 1, 0.50 g) in pol PCHEPABI06TRYgI ycol)
monorret hyl’ ether (Al drich, agerage nol ecul ar wei ght 350, 21-,
dried by evaporation of toluene prior 5 to use) containing sulfurlc
acid (51 ng) was stirred at 133 Pa (1 Torr) for 15 mn. The

yel l'ow reaction mxture was then stirred at 190[ ERR] C (oil bath) and 133 Pa

(1 Torr) for 3 h, during which tinme the solids dissolved, |eaving
a brown solution. After cooling to anbi ent tenperature, the dark
sol ution was poured onto water (100 m ). The aqueous m xt ure was

s':] irred fdoE)#-(A13-BisfeyclohexymethyDek2, B;ﬁeﬂe&‘ahyd'm-g Gddioiéd-ﬁﬁqnm’i:rl?ﬁﬁyl)@ﬁmﬁﬁ)igm ).

T 10 '

coﬁcent r at3ifd ?8[;’2%*% eéi%qqoé wﬁ)emte&%?\ﬁﬂlelé %swgégeﬁ%%%;%@?gwso 18
EﬁYﬁBﬁeWQ?%?'&fédd‘hﬁﬁ‘%%m%%. SF P8 Somatoeraphy IOURR o CheBimatitiqn, "0

met lganol ;| @aAsonOR esdueh). ePortiofls b thaesdter mkti@él QlSOa.anngﬁid aHyvEsateSWeted,
whi ch was slurried in water (25 ml). The water was then

evapor at ecenptigé to vlam thielo silica \plates thet had beent n@cthlpretedowblhnms yiBhe ow

(R 2% piaE WP tmed ehlted T » gz iom &90% sty Bde in hexgnes., ERBGRS )

phenyl CH) containing dlscrett? oﬁ%\nﬁ&s whre iddlated E@pmﬂtelg%‘fd) 1der§10ﬁf frﬁéhons] ﬁmﬂ- @wo HZ
1, CH), 4.28 (m 2, [err

(d, J = 7.varldns piatemrd)pookcb&d( concentratet: r]\ll&nﬁcee fﬂstlmsg were combmed ami 25
" h |

08 1P ® Lot siea i S a2 U R TSR 5 ekl 2+ &

62.56 H, %g—chmﬂwﬁ :fifin-8-yl)cinnamic 4 WBtracthyl&te §frcol mdtfAlethld eftef Uas

Exanpl e 4

(E)-4-(1. Botame@ughomﬁupbmrm ng), xapsm-lwcahnmmmsom@ﬁ%lwﬁm 8-yl
) ci nnam ¢ Acid Tetraethyl ene d ycol Et her Ester

(E) - 4- (1, 3=8i%Hey2 2opheryl GE) ] (A1) 7 &4 Blz; 242 ahw} éHZ B1%(b o= Bl Big Ln- 8-yl
L om exanBFea039 @ 5 16 e OIS 430 ee 2, Cogcrtar s Bt e ik &
rl gpﬁﬁt ed cOHRNP! 98038 N= ML, THANCEP WL 9f CAHO), 3.58-3.42 (m, 12, 6 CHEH3219
3.24 (s, 3, CH3), 2.0-1.5 and 1.3-0.9 (both br m, 22 total, 2 cyclohexyl).
'A_n;al. Calcd for C29H36N404 (C2H40)4:0.6 H20: C, 64.25; H, 7.75; N, 8.10 Found:
C, 64.11; H, 7.56; N, 8.07.

20 Example 5
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
Acid Pentaethylene Glycol Methyl Ether Ester

Chromatographic separation of (E)-4-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-
25 dioxo-9H-purin-8-yl)cinnamic acid polyethylene glycol (n = 7.2) methyl ether ester
(from example 3, 2.0 g) into its components as described in example 4 provided the title
compound as a yellow waxy solid (92 mg), m.p. 166-167°C; LH-NMR (DMSO-d¢) 3:
8.18 (d, J = 8.2 Hz, 2, 2 phenyl CH), 7.91 (4, J = 8.2 Hz, 2, 2 phenyl CH), 7.72 (d, J =
16.0 Hz, 1, CH=), 6.79 (d, ] = 16.1 Hz, 1, CH=), 4.30 (m, 2, CO2CH2),3.94 (d,} = 7.0

Sheet Has Been Replaced Cinis SHEET F1AS BEEN

T




(Harrison Research). Portions of the ester m xture (250-350 ng) in ethyl
acet at.e applied to 1 mmthick silica pl ad been
preeqU|Iwﬁ?ate3 wi t h hexanes. The pl at es merg&?ﬁgﬁg§$ﬁ¢ed wth
a gradient from5-20%ethyl acetate ihA7hexanes. Fractions

containing discrete oligoners were isolated separately, and identical .
fractions fromthe 5 various plates were pool ed and
concentrated. Al mxed fractions were conbi ned and

rechromat ogr aphed. I n this_manner %E) 1,3-bis cyclohexylnethyl) 1,2,3
,6-tetrah CH2N), 3.80 (4, I =79 Ha, Q@h‘)p&r 70 (g yCﬁ?JO)naﬁDfs A0(m, 16,8

whi t o pondaizoRg bl SeRD, 2P o Lol %%Ttaprmzam aﬁg%pé«%‘wﬁr 1 818
(d Anal. Calca &r%}?ﬂg@;& pOSYO) (()Hs 5710200 )@43§ T, §0F§1 7%7(9% "

phenyl CH), 772

1, CH), 4«‘o3ﬂd(@16£244,[fé,r7903~1 g457(d J 7.1 Hz, 2, CH2N), 3.80
(d, J =7.1 Hz, 2, CH2N), 3.71 (m 2, CH[err]) 3.58-3.42 (m 12, 6
CH[érr]O) 3.24 (s, 3, CH3), 2.0-1.5 and 1.3-0.9 (both br m
22 total, %‘:@ﬁg—@hexyl) Anal . Calcd for [err] [err] H20:

C, 64. 25; , N, 8.10 Found: C, 64.11; H 7.56; N, 8.07.
15 (B)-4-(1,3-BisepicheRyimethyl)-1,2,3 &teuaﬁ)a}o-éd-&oﬁosnsﬁmsgbwma hyl)-1
, 2,3, 6- tetraﬁydro z b- oroxo 9H—pur|n 8-yl ) Cinnam C

Pent aet hy | Aeid Hguacthylone ol Eher Bster 20 Chr omat ograph| C

separation of (E)-4- (13 bls(cyclohexyl methyl)-1, 2, 3, 6-tetrahydro-2, 6-
di oxo- 9H pur| n 8-yl)cinnam c acid pol yet hyl ene gl ycoI (n =7.2) net hyI

et hgy esteg aﬁ%ﬁphlc sgpragb |°3e of @2@’@ Se?xg(cygloﬂexgimé%ﬁ’ 1'1?6 Q&fﬁgﬂﬁni g- as

descrlbed |n ex e 4 as ‘a

yel | ozvdmaxdaoxm%pwwnnnmm adlﬁ@olﬁeﬂhdéﬂe] gtycdll-l(rNW(ZM\lﬁéﬂlﬂthhbﬁ lebtet
8.18 , J. = 8.2

hen 2 phen ,
7.72 (d, J(fom example 3,2.0 a)p Ezcoﬂ!l’on@t&ys décflbﬁd(lé exalnﬂlel‘%m?v’fdzd the tlés-lzCH)

70 he o oy af a follol waxy pclid 70 me), mp 601655 IR MO 8, efr]'
3.24 (s, 38.18%8)]1=3.DHE 2, zapnbnyl ﬂg B9 bcpt1h= 17 m, zzaoﬁmhﬂl CHS, wv&t@h&xyl )

Anal . Calcd for [err] [err]

C, ¥4. 44 W.0H®(, ‘),765?@,1-—1@@1‘12 1 CH—) 430 (m,WHZ)J% @,J= 63
17 _ ( e th
1 o bt e B BB B d 2t 2 B0 L 2GS ERO AR o
Hexaet hyl epgr,@)y5ok (4Bt b¥), BL01es BBa1SL0.9 (both br m, 22 total, 2 cyclohexyl).
Anal. Caled for CooH36N404 (C2H40)6:0.20 HoO: C, 63.74; H, 7.88; N, 7.25
Found: C, 63.69; H, 7.92; N, 7.34.

20
Example 7 |
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
Acid Heptasthylene Glycol Methyl Ether Ester

25 Chromatographic separation of (E)-4-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-
dioxo-9H-purin-8-yl)cinnamic acid polyethylene glycol (n = 7.2) methyl ether ester
(from example 3, 2.0 g) into its components as described in example 4 provided the title
compound as a yellow waxy solid (105 mg), m.p. 154-156°C; TH-NMR (DMSO0-dg) 6:
8.18 (d, J = 8.4 Hz, 2, 2 phenyl CH), 7.91 (d, J = 8.4 Hz, 2, 2 phenyl CH), 7.73 (d, ] =
30 16.0 Hz, 1, CH=), 6.79 (d, J = 16.1 Hz, 1, CH=), 4.30 (m, 2, CO2CH2), 3.94 (d, J = 7.0
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5 Chr omat ogr aphi ¢ separation of
(B)-4-(1, 3-bi sgfgclohexyl met hyl)-1, 2,3, 6-tetrahydro- 2, 6-

di oxo- QHW?W yl)cinnani ¢ acid pol yet hyI ene glycol (n BC'WEW/“H@thI
et her ester - -(from exanple 3182.0 g) into its conponents as -~
described in exanple 4 provided the title compound as a yell ow

waxy solid (170 ng), mp. 160-162[err]C, 1H NWR (DIVISOd6) [err]:

8.18 (d, J =8.2 Hz, 2, 2 phenyl CH), 7.91 (d, J 8.2 Hz, 2, 2 phenyl CH),
7.74 (d, J =10 160HleH=)679(d J-lGlelCH:)430
m 2, [er 3.804dpJ & 7.2 Hz, 2, CHoNY, 3.2 H Hz

(2 CHZN% o, 3,(‘3321(1)? 8525(3” ﬁ z3 60- ZW (m(ngﬁ@ %@) QQO@“O%_Z‘% l(?rr])
3.24 (s, 3CH®Q3,)3 2‘2(903,1C53hﬂ&' Sand)18- %cﬂbdsthbrm;rﬂmh 3cxtlohexydy | ohexyl)

iy 4 Gl PR i i il s o

(E)-4-(1 Round:C, 63.15; H, 7.97; N, 6.93.
3- Bls(cyclo?lexyl methv1) -1, 2,3, 6-t et rahydr o- 2. 6- di oxo- 9H puri n-8-yl)ci nnamic

Aci & Hept aet hvl ene d ycol Methyl Ether Ester 20 Chr omat ogr aphi ¢
separation_of (E)-4-(1,3-bis(cyclohexylnethyl)-1,2,3,6-tetrahydro-2, 6-
di oxo- 9H pﬁﬁ.‘ﬁpjﬁﬁyl )cinnam ¢ acid pol yethyl ene glycol (n = 7.2) nethyl .
ether estef(f 24 Bis(cyclohex = 33‘?6- &3—2'6”&187;65 5 -Q-yﬁg'tniam]g | ow

descri bed

waxy sol i dAeikﬂ@ctaahyleﬁa Glycdb¥iethyPEMEF Efter [ er r] H NWR (DVBO-d6) [er]:
8.18 (d, J =84 Hz, 2, 2 phenyl CH), 7.91 (d, J = 8.4 Hz, 2, 2 phenyl CH),

7.73 (d, J= 25 160HZ,1,CH:) 6.79 (d, J = 16.1 Hz, 1, CHY), 430

2 Wy, é““ﬂsm?ﬁ%'g&“ c Serbin of @ RSl 1206 hadendsl |

inglél. (éal gd or rr] %ér%ééﬁd&&&%%@cw (5’2& 995%6&1?1 %Ell gg%xyl ) -

63. 15; H, [&ax; exﬁinpl% 393 0 g)(into its components as dd3tiitetidn example 4 prowded the title
18

3 Bi s( cycP@ﬁB&%WWIBOWlWQXBS‘ﬂ@Q?‘P médp&- 3561816 SFENMR (PMSO6) 8i nnani
1@‘(‘ng Q%tfgl% 'f@ﬁenﬂ CEs! 7 B = B6"8S, 5 fenyl CB), 7.73 (4,7 =

Chr omat ogr aphi ¢’ separ

(E) 181- (1, 316i0H£E G I0PR9x6.79¢d, Ty )6. 11&,3 6HE w:edmrz;mfcﬂz),sw d,J=17.0
di oxo- 9H puri n- 8- IJ)CI nnam c aci d §¥Iet hyl ene gl ycol (n = 7. nmet hi/
et her esteHz £y Gfé 380(d,J -e%@r?ﬁ @, PD03.89 (mnz,@HZ@).cMﬁJM@r(tﬂs 2814

descri bed &2%?%4?5,%, 8&13)’, 2%’1?.5 5 Iy-{).be(both br m, 22 total, 2 cyclohexyl).
Anal, Caled for Co9H36N404 (C2H40)8:0.25 H20: C, 62.73; H, 8.01; N, 6.50
Found: C, 62.65; H, 8.10; N, 6.56.

o)

20
Example 9
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
'Acid Decaethylene Giycol Methyl Ether Ester

25 (a) Decacthylene Glycol Monomethyl Ether
Potassium t-butoxide (Aldrich, 95%, 239.24 g) was added in portions over a 1.25 h
period to a solution of triethylene glycol monomethyl ether (Aldrich, 300 mi, 1.9 mol)
and 1,2-bis(2-chloroethoxy)ethane (Aldrich, 500 g). The reaction temperature was

30 maintained at 16-20°C during the addition (icebath). After removal of the cooling bath,
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[T

THIS ST LS BEEN
REPLACED

o sttt ey




conmpound as a yell ow waxy solid (120

ng), mp. 150-15 er]C [err]
( DVBO-,d6 %é-‘]’ 8.18 (d, J =8.4 Hz, 2, 2 e 1 (d, J
= 8.6 Hz)wé p%enyl , 7.73 (d, J. = 10 1 .0 Hz, fl"@ﬁ""’z%‘g?g (d,
J=16.1 H. 1, CH), 430(m 2, [erty 3.94 (d, J=7.0 D
CH2N) , 3.80(d, J =7.2 Hz, 2, CH2N), 3.70 (m 2, [er] 360340(m 28
14 [err] 3.24 (s, 3, [err] 2.0-1.5 and 1.3-0.9 (both br m 22
total, 2 cyclohexyl) Anal. Calcd for [err] [err] [ERR] C

2.73; H, 1 N, 1
Exarrgi e 9 tﬁc redctlon ter(xg)araglt? feached 3'(:)9(",J r]:oefore coo?ng to amblgnt tgmperatu?e 56The >

> B o Y SRRl stk b BN 2 B0 By A b P

Decaet hy| eseforel Watiled\fb/emﬁteﬁmbe&(lmerorr 110-125°C). 'H&tmedwfeﬁdwwm@;
(Aldrich, 95% 239.24 g) was_added in portions over a 1.25
per i od to dilutesd W!thd?luéﬁe 17 B, tapd didtereg rﬁﬂi@ﬁre Wﬂee\t’#ﬁe‘ils'euﬁdmﬁf@hch 300

Thi St eact 0 e gt Rl gt sRbbér fobefy 88 ff'éi FolBBitebrnhinmss’ ©

addi tion (wsL0hkolatd ved ﬁramahlsanaﬁda@opml Kkghd begki ,res1due$ .6 Tord 165-
reaction tenperature reached 30C before cooling to ambi ent tenperature. The

reacti on ni90CQGy 85.%8.g, Bi%).red at anbi ent tenperature for 2 h, followed by 18
h at 110[err]C, before volatiles were renoved (2.5 kPa (19 Torr),
110-125[ err] C. The vi scous resi due was then diluted with tol uene

(1.7 L), ARLY i j st
such t hat ag PO %tng?r%%% ure tgajng}r’e'{eﬁggav %qugcg?o \éﬁsélﬁoﬁ h(%/f: éeﬁ a%]%'ﬂyl ene
gl yigol glycoI (Aldrich, 412/3g}] 8nd methyl hexaethylene glycol chloride from above (95.8 g) at

chloride was then isolated via fractional distillation of
the l'i ght W&qur@sﬁdm pgcpd:(e\ce(@e@ne bath). The repsﬁw) mixtys: waothenstiged 95. 78

, byt 50 Nadded
2 2oani ut 12 Cveigtt R NES sgRubO1s 18y e Sddidols otideogilorp e LRANE ST
hexaet hyl ene7 ghty, Gak vshhwswé?e %W@@Té&%&o%s%) The residual dlﬁt[cﬁf whé over

a 25 mn period (ice/acetone bath). The reaction mxture was then stirred
at diluté® ofithrtoluene @S0 hand Tiatedpiitivealciady cdoratt 38.17g)byAfidrestisndnig t i on

o L2 Ch S, 10 Sl Vst pupneiinte il BSR4 5 O g T
Ater 10 WHCHRE R, Sl RHEE Ehethide %?%9% HEGERL (et et )
Celite[er r:}mnethlb(tmmeg]t%%)ed to a dark oil
An analytical sample was obtained via chromatography on silica gel, eluting with 4%
methanol in chloroform to provide a colorless oil; 1H-NMR (DMSO-dg) 8: 458 (t, J =
20 5.5 Hz, 1, OH), 3.58-3.38 (m, 40, 20 OCH?2), 3.24 (s, 3, OCH3).

Anal. Calcd for C21H44011: C, 53.37; H, 9.38. Found: C, 53.09; H, 9.47.

(b) (E)-Methyl 4-(dimethoxymethyl)cinnamate

25 4-Formylcinnamic acid dimethyl acetal (Cleeland, Jr., et al., US Patent 3,969,373)
(20.00g) and anhydrous potassium carbonate (12.44 g) were stirred in anhydrous N,N-
dimethylformamide (189 ml) for 5 minutes. Methy! iodide (12.8 g) was added and the
resulting mixture was stirred vigorously with gentle heating (oil bath at 40°C) for 18 h.

Volatiles were evaporated in vacuo and the residue partitioned between hexanes (400 mi)

30 and water (100 ml). The hexanes layer was dried (magnesium sulfate) and evaporated to
This Sheet Has Been Replaced ‘TMSMEHWMSB%N
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(102 g), which was fractionally distilled to provide decaet hyl ene gl ycol
nononet hyl ether as an amber oil (64.4 g, 45%. An
anal yt i cHO ¥&#M6e was obtai ned via chromatography on sil i RGI/ERAS/0OWMUL i g
with 4% - met hanol in chlorofgpmto provide a colorless oil; -
[err\H- NVR (DMSO-d6) [err]: 4.58 (t, J 15 5.5 Hz, 1, OH), 3.58-3.38
(m 40, 20 [err] 3.24 (s, 3, OCH3). Anal. Calcd for [err] C,
53.37; H, 9.38. Found: C, 53.09; H, 9.47. (b) (E)-Methyl

4- (di met hoxynet hyl ) ci nnamat e 20 4- Formyl ci nnam ¢ aci d di net hyl
acetal (C gok @ymethyl 4-(8fmetloxymely aihﬁﬂhaté,a%%aﬁ@%nowou (18.98 (8§9)0R§) and
anhydr ous pot assium carbonate™ (12744 g) were Stirred in anh y ous

di met hy! f ONMR{RMSOLE6) conyistent with structires. Met hyl i odi de (12 8 g) was added

and the e xt yr was stirred vigorous with gentle
heating (oi I%@%ﬁfﬁ’ﬁéﬂgﬁb@%’w 86 H, 6.83. F%ﬂagv ﬁ%@%%:r@ 8@vaporated in
vacuo and the residue partitioned between hexanes (400 m) 25 and
water (100 m). The hexanes | ayer was dried (magnesi um sul fate) and

evagor at ed{c) 4-Formylcinnami¢) A¢id dchethehy Glytol Mictitl BtheyBetehy!l ) ci nnamate as a
pale yellowoil (18.98 g, 89%, [err|[H "NVR (DVMSO- d6) consi st ent
wth struct ure Anal . Calcd [err] C, -66.09;H, 6.83. Found

ooyt e Pltion >t methsh b FirdeH oSl NRMnimale' (roR° " (b5"9.58 V5
20 decaethylene A& Uﬁlb%hl&ﬁyln%gb’ l(f6im( Qﬂegeqayowﬁ’?t |a}1ﬁ' ﬁﬁg{riﬁxﬁ(?v from

step (b), 4.9 decaet hyl ene gl ycol “"'nonone
step (a), Isdpﬁﬁog’}ise {Andtichj Iaﬁml)mhwytxrred at 110°C undcrﬂngl’pmudm fofl18rh. che 1. 05

;ﬂe)smm??nzt ’Ifﬂr ‘;@%gg?l?‘iv@ AN und d°t3gQ§¥?f%qmél tl?yég‘?cgép%h%e"r\d Ry &% 4t ori ¢
acid (1 N, u@ g&cg extracted with f9ld g:{}ﬂgg)fﬁﬂ aghé orbihda é)giaﬂﬁrlﬁzrﬁ %ﬁ,ﬁ%au%@e& to The

conbi ned eX S were concen

chr omat ogr aplagidoidwhichive® diedmatdfiephied! dresilierpell Mhectitlé Rlb\ixﬁ eluted with 10%
met hanol in chloroformas a yellow oil (4.60 g, 34%, VR ( DVBO- d6)

[err]: 10% methagolsin q}gorofjpnn@q@ yenpvggll(@ﬂmag, M‘Vg)héflle\@q)(DMSO{dG) & J =
370 (m 20846 EAOY 198 @t U gD, g 1 s TO M, 1CHL (b fpaisie
Anajs Cal Cﬁzf P,rcﬁaj,rdsﬁ%o 2, 6026819),9670 i, B 02951 ¢m, %6, BB/08H,),H.25 (s,
3, OCH3). ' _
‘Anal. Caled for C31H50013:0.65 H20: C, 537.96; H, 8.05. Found: C, 57.95; H,
7.95.

20 {d) (E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yDeionamic Acid Decaethylene Glycol Methyl Ether Ester

The title compound was prepared from 1,3-bis(cyclohexylmethyl)-5,6-diaminouracil by
the method of J. Perutmattam, Syn. Commun. 1989, 19:3367-3370. In the manner of
25 step (d) of example 1, 6-amino 1,3-bis(cyclohexylmethyl)-5-nitrosouracil (from step (c)

example 1, 2.00 g) was converted to 1,3-bis(cyclohexylmethyl)-5,6-diaminouracil, which
was then combined with 4-formylcinnamic acid decaethylene glycol monomethyl ether
ester (from step (c), 3.62 g) in ethanol (50 ml). . The resulting yellow mixture was
concentrated, and the residual yellow semi-solid was dried by evaporation of several

30 portions of absolute ethanol. The resulting yellow semi-solid (Schiff base intermediate)
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7. 95. 1

(E)- 4( yclohexylrrethvl) 1,2,3,6-tetrahvdro-2, 6- r|n 8-
yl)ci nnam o kcésﬁ Decaet hyl ene @ ycol Methyl Ether Ester %%9%%

title conpound was prepared from 21 '
1, 3- bi s(cycl ohexyl net hyl ) -5, 6-di am nouraci | by t he met hod of J.
Perutmattam Syn. Commun. 1989, 19:3367-3370. In the manner of 20

step (d) of exanple 1, 6-amno 1, 3- bi s(cycl ohexyl met hyl ) - 5-ni trosour aci |
(fromstep ( npl e 1, g) was converted to

1, 3- bi s( ceF é&@%ﬂffﬁéﬂﬁﬂlymgl% ethanei Gé@anacwth lqmq:ﬂ 60 g, 631 mmol aIS6AC
nbi ned f d t hy. th th
coter 1 hilealsof L SRS SaofSlefl siEts sedhum i chlie sesbfiph g dﬁewer

M Xt ure Wa warm reactiof GRIxBRE rt@te?féct &ﬂi’pl&t@%é&@ﬁhﬁéﬁ%n ygﬁgg}%s?ﬂ% Qld

-

dried by evaporation of several portions of te ethano The
resul ti ngrmmﬂutmwasmnceﬁ:ﬂtedio(aﬁmﬂnmé ofi2(ml,i dilueadnweith whte} (50 ml), and eﬂtﬁ&te’ﬂhe n
stiéredln th xye{ 38 5 jth iodine (1.60 g, 31 nmol) at
50[2rr] C With chlorofqrgy (4xab myt efem med; organis layers Jeare ed fmagnesiemdi um

t hi osul f t t
ef :‘ Ce)z'tj cgtﬁpgfag a{éieco FEY tzeg'(t:1 gg 033 Ollgcfo %11% wﬁm%* g%eo&a“a’ag(%aph%‘Iil on ﬁf‘%&%’ eowas
concent r atfgg title dnipRuNdelud i G metitinblinechldYofdim @t £3elloWoif (3.6 HNWhich

extracted 30 with chloroform (4x50 nl). The conbi ned organic layers
wer e t hen wa#sipatitionad hesvearrrhloroform (150 ml) anpugwerdS0 ml). The organic layer was

| f I d,, which
chr onat og PAPIFRLTeISH it fesips S Wl Brecipitioy For i BB S sdaion” gog
mejpanol  op hekdes & pronidestitfe cotipotid @t b yeRow p%vdei"m}ﬁ&h was then wash¥éP¥ith

partitioned between chlioroform (150 m) and water (50 m). The organic
| ayer was hexanes and driednundet waduash, ata§GfC (ﬂaS?r gsd?%) rlg,p0|1I43Wa$5°m; éd-[-fNMRt ed -
from di chl or onet hane b% the addition of hexanes to provide title

conpound &BMBQHE6) 818 bo(thd ™ 8- hkizch Wb’h@ﬂ) wedh@el) TS hHz, 2, 2 phenyl GHY.anes

T o PR Tl GRORETE (s 1fn § Cip AR 2 coRal Bl
7 88 (g 7§d -st 751 Iim 2 Z:H@pr e78y(d, £H)7.1 Hz, 2, CHzN),Z’» 6@%,(4% 4J6 Iﬁ620<:1=r§0),

(dl J = 73160-8.35m, Qﬁazllﬂ)CHzo)zé 2@@33;@!{33,13&5@1mmx%otbbsm,@tztoma 4.6
Hz, 2, [errgl 3.60-3.35 (m 36, 18 [err] 3.23 (s, 3, [err] 2.0-1.5
and 1.3 - (116’8{1% br m 22 total, 2 cycl ohexyl).

8Ang|6 ﬁal gd Adl. tﬁll’ca]foxcc@ﬁﬁﬁwﬁ G 4228;M, B.183N, 5BINdRond: @ 6b4i4; Hi,
8.06; N, 6.02.

20 Example 10
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2 3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
Acid Nonaethylene Glycol Methyl Ether Ester

(a) Nonaethylene Glycol Monomethyl Ether

25
A mixture of hexaethylene glycol (Aldrich, 100 g) and benzy! bromide (Aldrich, 12 g) in
aqueous sodium hydroxide (50% (w/w), 80 ml) was stirred at 100°C (oil bath) under
. nitrogen for 2 h. The reaction mixture was then cooled to ambient temperature, diluted
with water to a total volume of 500 ml, and ex.tracted with diethyl ether (200 ml) to
30 remove dibenzylated product. Sodium chloride (100 g) was added to the aqueous layer,
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15 Exanpl e 10 (E)-4-(1. 3-Bi s(cycl ohexyl nethvl)-1

2,3, 6-tetrahydro-2. 6-di oxo-9H purin-8-yl)cinnam c Aci d .
Nonaet hyWEh¥8/38P&6col Met hyl FEt her Ester (a) NOPCREPH00Td C ycoI
Mononet hyl Et her 20 A m xtuze of hexaethyl ene glycol (Al drieh,
100 g) and benzyl bromde (Aldrich, 12 g) in aqueous sodi um

hydr oxi de (50% (ww), 80 m) was stirred at 100[err]C (oil bath) under -
nitrogen for 2 h. The reaction m xture was then cool ed to anbi ent
tenperature, diluted with water to a total volune of 500 m, and

extract ed whith wilk @ktixdte filttier tA00disty1 EMer2fx100 mi)." THBYCetHDaAT s &

product. Sodium chloride (100 g) was added to the aqueous | ayer,
whi ch was combined; edtiedy (sodimm vsulfatedli andhydoncertteated( 6x 1give riiexactiijiese gybolr

¢ lét gf?ésh%ﬁ%ﬂ ptbeg RS B (s A Rt B ln VR (B8 § 358 tmacd on
&) % 60" SIS, S (¢ Tlhepgy! RO By SHm PR, G, 506 or s ET

PU33 19 and CH20). 22 A
solution of toluene sulfonyl chloride (Aldrich, 38 g) and triethyl ene
gl ycol nonomnmet hyI ether (Aldrich, 16.4 g) in dry pyri di ne (150

b oot & ArpaiSidh ot Hidag, bRy t@?ﬁ%éﬁ“ﬁ% 3 gl B BebBleRe eogly, o
(500 m) aﬁ&l&fﬁmﬂ@m éM&miggdwa Eyin@gbyﬂdxhé mqnmwas s'med %i b"fﬂ‘ (1€éﬁaﬂﬁ0t s

wer e conbi ne ed wth hydrochloric acid wat er,
dr| ed (sodbnm}lsfdllomed)by 18ridat ambient tempemtumeﬁﬂa:aobﬁom Wapﬂwmmbaretdrom el ene

O A0 ot Wt FsD et extiarted ofith SletS? sty (308 DS The ether extpstrytrecy

fef’?] 3. 6SOPHJE ey Vg Ifrochiorf SECIRD Bhd watky el odhum sBifiehand™
benzylic (Edii):entrated to provide Ariethyleid gllycdlfméthgﬂabhﬁ)dﬂmasgﬂ qcnmesmno(aemy

et her fromabove(22 3{3% I n_anhydr H(z 00 m) was addedtoa
suspensi o 2Ty M(@P%%J§5MFJ Fl&)@ 2, 2phen3qu)

23?5?.“2?0 3 §ﬁ'ﬁ£’e€fé‘%%§?$§1§tg PBR Tad i PoRoR PR (22,0

g) tisn THF €H960),M.32 %es, CrsE and 2.40 (s, 3, HRARMGICIR). The m xture was refluxed

under nitrogen overnlght cool ed to anbi ent t enper at ure, quenched
with water (500 m ), and extracted with diethyl ether (3x300 m).

A solution of hexaethylene glycol monobenzyl ether from above (22.3 g) in anhydrous
THF (100 ml) was added to a suspension of 50% NaH (3.5 g) in anhydrous THF (100
ml). The suspension was stirred at ambient temperature for 30 min and then a solution of

20 triethylene glycol methyl tosyl ether from above (22.0 g) in THF (100 ml) was added
dropwise. The mixfure was refluxed under nitrogen overnight, cooled to ambient
temperature, quenched with water (500 ml), and extracted with diethyl ether (3x300 ml).
The ether extracts were combined, dried (sodium sulfate), and concentrated in vacuo to
give nonaethylene glycol benzyl methyl ether as an oil (27 g, 88%), 1H-NMR (CDCl3)

25 8:7.31 (m, 5, 5 phenyl CH), 4.54 (s, 2, benzyl CHp), 3.62-3.52 (m, 36, 18 CH20), 3.35
(s, 3, CH3).

A solution of nonaethylene glycol benzyl methyl ether from above (38 g) in methanol
(200 ml) was shaken with 10% palladium on activated charcal (Aldrich, 1.0 g) under
30 hy&rogen (50 psi) on a Parr apparatus overnight. The catalyst was filtered off (Celite),
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The ether extracts were conbined, dried (sodiumsulfate), and concentrated
I n vacuo gi ve nonaet hyl ene gl ycol benzyl neth an oil
(27 g, 8&’?))?8115%6&] [err] [err]: 20 7.3 (m 5, 5 phe*I/:I‘IE ,078}.854;_(5,
2, benzyl [err] 3.62-3.52 (m 36, 18 #¥rr] 3.35 (s, 3, [err]

A solution of nonaethyl ene glycol benzyl nethyl ether from above (38 g) -in
nmet hanol (200 M) was shaken with 10% pal | adi um on acti vat ed
charcal (Al drich, 1.0 g) under 25 hydrogen 344.7 kPa (50 psi) on a
Parr apparatus overnight. The catalyst was filtered off

(Cel i t e[ eranfl)the Silfente peas fconeanirated ip yaeuoniveprovide agnaaihylersglycel menunethyl

nonaet hyl ene ql ycol o |, et an, i vy A0

Lor ] b Kviedfesis 5 811 (3 7430, JSHARIE D) 514167037 U6, 18.0CHp8 545, .
Anal . Cal (@Hipr [err] C, 53.26; H, 9.41. Found: C, 53.25; H, 9.41. 30
PU3219 23 :

(b) (E) - 4- ( 1. 8adi C¢lcy firdlioiigo®r 011G, 53.26; M, 9,48 Feundy,d38252 H59diloxo- 9H- puri n- 8
- yl)cinnam ¢ Aci d Nonaet hyl ene @ ycol Mnonet hyl Ether Ester

A nPxture of 4-for nyl cinnam c acid (Al drich, 22.0 g), nonaethyl ene gl ycol
nonomet hylq, 1.3-Bifk dege- sul fonic
acid (Al dr , 2 uxed for 4 h
(oi | bat h) ylindand6 @idid Rofhettyldnt GlysoYMonoafethyd Betier Bedr col | ect ed

in a Dean Stark trap. The reaction mxture was then concentrated to about
100 m cooled to anmbient tenperature, and passed through a

i I I . o4~ . . _Forn ' ' ' h I I

et hyi ot HorRRRE et ditpmocippanpio 25 (Rion 320 5 AbulBRE Bl L GReeli .

i l1o( 72 O, efR29 . . . 2
1072 o iV G55} St ond i 10 i

8.0 Hz, 2.mD wiemfluxeHor 4ch Gilbaih) tntilidott 240 mli(1 1 Crimhol) 6f S7atdrad 2oligated |

3.77 2 err] . 3.67-3.5 32, 16 [err] 3.35 (s, 3 err
(m in a Dean Stark &ap. II'he reaction rr%ix nIa was then chmcen ated to aI)out 100 Iml, I

cooled to ambient temperature, and passed through a silica gel column. 4-
Formylcinnamic acid nonaethylene glycol methyl ether ester eluted with

15 chloroform:acetone (60:40) as an oil (72 g, 97%), IH-NMR (CDCI3) d: 10.01 (s,1,
CHO), 7.89 (d, J = 8.1 Hz, 2, 2 phenyl CH), 7.71 (d, J=16.1 Hz, 1, CH=), 7.66 (d, ] =
8.0'Hz, 2, 2 phenyl CH), 6.57 (d, J = 16.1 Hz, 1, CH=), 4.37 (m, 2, CO2CH2), 3.77 (m,
2, CH20), 3.67-3.52 (m, 32, 16 CH20), 3.35 (s, 3, CH3).

20 The title compound was prepared from 1,3-bis(cyclohexylmethyl)-5,6-diaminouracil by
the method of J. Perutrnattam, Syn. Commun. 1989, 19:3367-3370. In the manner of
step (d) of example 9, 1,3-bis(cyclohexylmethyl)-5,6-diaminouracil (from step (d)
example 1, 10.4 g) was condensed with 4-formylcinnamic acid nonaethylene glycol
monomethyl ether from above (18.0 g) to provide the title compound as a light yellow

25 solid (20.0 g, 74%), m.p. 143 -145°C; 1H-NMR (DMSO-dg) &: 8.28 (d, J = 8.3 Hz, 2, 2
phenyl CH), 7.74 (4, = 16.2 Hz, 1, CH=), 7.67 (4, ] = 8.4 Hz, 2, 2 phenyl CH), 6.55 (d,
J=15.9 Hz, 1, CH=), 4.40 (m, 2, CO2CH2), 4.08 (d, J = 6.9 Hz, 2, CH2N), 400 (d, J =
7.3 Hz, 2, CH2N), 3.80 (m, 2, CH20), 3.72-3.52 (m, 32, 16 CH20), 3.35 (s, 3, CH3),
2.05-1.03 (m, 22, 2 cyclohexy}l).
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15 The title conpound was prepared from

1, 3-bi s(cycl ohexyl net hyl ) -5, 6-di am nouracil by t he met hod of J.
Per ut mat t W@ 9889966 Cormun. 1989, 19:3367-3370. |n the nmanneRCREPYS/00784
step (d) of exanple 9, 1,3-bis(cycloheyyl nethyl)-5,6-diam nouracil (from

step (d) exanple 1, 10.4 g) was condensed with 4-fornyl cinnam c
aci d nonaet hyl ene gl ycol nmononmet hyl ether from above (18.0 g) to
provide the title conpound as a light yellow 20 solid (2009, 74%

mp. 143 -145[err]C, [err]H NVR (DMSO-d6) [err]: 8.28 (d, J 8.3 Hz,

phem" CH) YAm%ﬂ Cdled é‘orC&'ﬁ{éﬂibl_}gl,c @ﬁs }f @65 (q; 6%22 P%[u ﬂ% 2368 Pghenyl

CH), d; 440 (m

9[err] 292@26)42400(d J = 73Hz 2, CH2ZN), 3.80 (m 2,
[err] 3.72-3.52 (m 32, 16 [err] 3.35 (s, 3, CHB), 2.05-1.03 (m
22, 2 cycl ohexyl). 25 Anal . Calcd for CA7TH/2N4013: C, 62.65; H,
8. 05 N, 61—3§§m{: nd: C, 62.40; H, 7.92; N, 6.42.
Exanpl e
(E)-%-(1. 3@4«;,3@@@9&5&%&1&&%4 23 8-téirdh§ i g Hiko DI pEiR 8 E&ﬁg&_ﬁ%n 8-1)
ci nnam ¢ ACI d Polyethylene dycolr (n = 11.7) NEBT ny|

PU3219 ACId Polyethylene Glycol (n = 11.7) Methyl Ether Ester
A slurry of (E)-4-] 1,3
bi s(cycl ohexyl nethyl)-1, 2, 3, 6-tetrahydro-2, 6-di oxo-9H purin- 8-

o ot ) & 8y ()E‘V(E)Ud,iﬁ @pb{if%rl c%veﬁ% 1525@ t&} Wkﬁ%%%ﬁﬁg 6%00' :

mononet hyl ar wei

dried by evﬁpmmﬂmmxd)(ﬁ'dtmlst@r(d) eXample 1, 5150(20 i poly@iylﬁ&@ly@bl@ mmim‘n&ﬁﬂrl C
aCIf(O 57 s,stirred at 133 Pa (1 Torr) for 15

yel F¥w rea 65 uwreﬁsmpkswagwerahéé%t 658 @mdj by @zesaposﬁm) oﬁsmxenss Pa

(1 Torr) f | I d Ived eavi ng
a brown soﬁé??(t)onus?&f?ogp%lgél ‘?Qm}mb%l? é)‘;}& %Fgf %{ gﬁﬁ'#"ét €dar k
sol ution nwuewﬁoﬁﬁﬁmw tl&e,hSQuféd)at 190C Fsif)Sand 1 Torr for 3 hg was
stirred f\g?el. 5 h before being extracted wt hQ%il chl or oet hgrrll‘emz 3)@1 n?)

The 10 whightimeethe eselids dissolvied; deavingna \baswie dolntioh. wifisrr coplibg tma)nbami t he
H of th | t | f 6.5 th
Peldi i on ofeRIGEFe RS Bk sethsio s fraral pile water (150 mlf! Hedanetins Mikgoi um
sulfigte), AR SirkddAfdrS1.9eH Befodd bRtz Sltfatte@NWith MEcHIGO A B:320 ¥BS The

combined extracts were then washed with water (150 ml) and the pH of the aqueous

lajer was adjusted to a value of 6.5 by the addition of concentrated ammonium
hydroxide. After drying (sodium sulfate), the extracts were concentrated and the
resulting oil was chromatographed on C-18 reverse phase silica gel (EM Separations

20 LiChroprep RP-18). The column was eluted with a gradient from 30% water-methanol
to neat methanol; crude product eluted in neat methanol. This orange waxy solid was
further chromatographed on silica gel. The title compound eluted in 1-5% methanol in
chloroform as a yellow waxy solid, which was then dissolved in chloroform and
precipitated through the addition of hexanes to provide title compound as a light-yellow

25 waxy solid (6.34 g, 56 %), m.p. 140-143°C; 1H-NMR (DMSO-dg) &: 8.15 (d, J = 8.5 Hz,
2, 2 phenyl CH), 7.88 (d, J = 8.5 Hz, 2, 2 phenyl CH), 7.70 (d, J = 16.0 Hz, 1, CH=), 6.77
{d, ¥=16.1 Hz, 1, CH=), 4.28 (m, 2, CO2CH2), 3.92 (d, J = 7.0 Hz, 2, CH2N), 3.78 (d, J
=17.2 Hz, 2, CH2N), 3.70 (m, 2, CH20), 3.6-3.35 (m, ca 42, ca 10.5 CH2CH?70), 3.23
(s, 3, CH3), 2.0-1.5 and 1.3-0.9 (both br m, 22 total, 2 cyclohexyl). |
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chromat ogr aphed on C-18 reverse phase silica gel (EM Separations Li Chr oprep
RP- 18).

08 596 The columm was eluted wth a gradi ent f ?ir)g;
wat er - net ano neat net hanol; 15 crude product elu I'n neat )
nethanol . This or ange waxy solid was 2Burt her chr omat ogr aphéd on

silica gel. The title conpound eluted in 1-5% nethanol in
chloroformas a yellow waxy solid, which was then dissolved in chi or of or m
and- precipitated through the addition of hexanes to prow de title

conpound as a || el | ow Xy 6.3
140- 143[ er r ] &naly M%MMW%&QZJWC@IL&O(‘HHZ& £861530,+2H &@o N 543 2
phenyl CH)FoundB% (5?24*] _8§65N%54I H22 phenyl CH), 7.70 (d, J = 16.0 Hz, 1,

CH=), 6.77 1, CH=), 4.28 (m 2, [err] 3.92 (d, J
= 7.0 Hz, 2, CH2N), 378(d J = 17.2 Hz, 2, CH2N), 3.70 (m 2,
[err] 3.6-3.35 (m -ca 42, ca 105[err] 3.23 (s, 3, CH3), 2.0-1.5
and 1. 3-0. BxgiopleH2or m 22 tot al, 2 cycl ohexyl). Anal . Cal cd
LSL er r] éi go;]ﬁ gg&é@r erox e;h_')%)rl ZC:" 6-?etra}31ydrol_2|,& -m)mb -yl)cm‘r}xamlc

(E)4

(1.3-Bis(c¢§goﬁg¥yq%w 6-t et rahydr o- 2. 6- di oxo- 9H purin-8-yl)ci nna
mc Aci d Hexaeth I ene dycol Ester 30 PU3219

25 (a) 4 For rryl ci nnam ¢ Aci d Hexaet hyl ene d ycol Ester
(E) - Met hyl (2 mleinnapye Aold HexasHwiape Glyeqi Bstest ep (b) exarrple 9, 16.1 g,
68. 1 mol ), and titani umisopropoxide (Aldrich, 6.34 g) were

stirred in an excess of crude 5 hexaethylene egcoI

WD“Pdte”aGEﬂM% aflydimefioRPraethyMandeRitd f (Bobd) st 8.1
Potts % Tgt ra drjc})n 1973, 2 1659651%7 55@%6 9) at anbl ent
t enper at ur samol), and tttam[utxr 1s6pmpoﬁﬂe (Aﬂhuh,l ®ad @ sverd) gtirrat i ame exagssief cumeuum

cool od 1o Spastisfesc alyrat B R%tra@ygmman eibend W Combpradt p- st k. F°

added. The t eq, tq ! e arric
bef ore bei r};éﬂ%‘-)ﬁ 158, ﬁ%éf ute vmo'%lhlg\?g’t?:f?%wrﬁh) S‘Z.?.ﬁg)so%ﬁeg{ntegé éq{ll rred
for an addif¢raal TRE sstutiorb@hothen stirred under vwaﬁmt(erraht) at12QC forarh. oA fleather Was
added. After 2.5 h, the solution was coo anbi ent

t enpr at ur soltign dad caeled tp 32 Ch hydroghlesc @%@fﬂéd‘l R0 ml,ﬁ@emmﬂhw@z@r ddes I
(53 81 gy, TORIENE RRleDE solffideth SBALE ks 1FHEA2 4BRC pEREE BB Uifed Ri ©

conpound  eker@d(10mb 0 YPHERsoRaIdal wisnstitied ibr 3 additonal 3¢ @iiabRforéAflothes 10/mited by
evaporation of ethanol to Erow de title conpound as a waxy yel | ow

sol i d (8. 8@ogtioeyatprway a 62-5[be the] solt®noeas(cooled to @m@cnt Enggrgtme 4, 4
and extracted with toluene (3x100 ml). The toluene extracts were combined, dried
20 (sodium sulfate), and concentrated to an oil (33.81 g), which was chromatographed on
silica gel. The title compound eluted in 10% methanol in ethyl acetate, and was dried by
evaporation of ethanol to provide title compound as a waxy yellow solid (8.80 g, 29%)
1H-NMR (DMSO-dg) 6: 10.06 (s, 1, CHO), 7.98 (m, 4, 4 phenyl CH), 7.77 (d, ] = 16.0
Hz, 1, CHB=), 6.88 (d, J = 16.0 Hz, 1, CH=), 4.60 (m, 1, OH), 4.31 (m, 2, CO2CH3), 3.71
25 (m, 2, CH20), 3.51 (m, 20, 10 CH20).
Anal. Caled for C22H3209-0.35 H20-0.25 CoHgO: C, 58.97; H, 7.52; Found: C,
58.43; H, 7.40.

(b) (E)-4-(1,3-Bis(cyclohexylmethyi)-1,2.3,6-tetrahydro-2,6-dioxo-9H-purin-8-
30 yl)cinnamic Acid Hexaethylene Glycol Ester
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phenyl CH), 7.77 (d, J = 16.0 Hz, 1, CH), 6.88 (d, J = 16.0 Hz, 1, CHY),
4.60 (m 1, oH), 431 (m 2, [err] 3.72 (m 2, [err] 3.51 (m 20,
10 [err] WO 98/35966 Anal . Calcd for [ERR] [ERR] C2H60: CPCIEPS/0078Y 7 52
Found: C, 20 58.43; H, 7.40. 26
(b)(E) 4- (1. 3-Bi s(cYcl ohexYl nethvl)-1, 2, 3, 6-tetrahydro-2, 6-di oxo- 9H—pur|n 8
yl)ci nnam ¢ Aci d Hexaet hyl ene dycol Ester 25 The title
corrpound was prepared from 1, 3-bi s(cycl ohexyl nmet hyl ) -5, 6-di am nouracil by
the nethod of J. Perutmattam Syn. Commun. 1989, 19:3367-3370. In the
manner of step (d) of Exanple 9,
1, 3-bi s(cycl ohexyl net hyl ) -5, 6-di am nouracil (from step (d) exanpl e
1, 768 @) - wdbeditieckompoynd was pnspramdr@¢m| Inhhis{ayclbexylinethabt Hdiamenglrycbby est er

SISO R ERETE ST I Y
;68' 4 HZ, Sep2(d h?ﬁxﬁe 9 13—b1sﬁgclo§exyém€tk}§l§-y ; 'ﬂ%"im’}‘%l {gom step 1%1) 0 H,

%, E}t) ] 6 eﬁﬁnﬂé 1,3. 68 g}@va@ cbhdensed with 4-fon%ykélﬁhbﬁu,c aéldﬂ(bx(iéthylisnc §1y|):ol e@teBO (2 m
, [err [-err], ,
CH2N), 3. 7£frm s(tsp (q)eﬂP]SZ 33 teeprgwdmﬁ( ﬂczeomn@lr{deasrf} light xelh_ovs S@]mj (&0@,

2
err] o 68SRhm 1Sete s MO RIS ap'®: .17 @ 1 - 34382, TRhER D,
E)264 (1, 37b9|05((dcjg:@gﬁ§%vfr%et h YICH) 778%1 {gtifzghfgﬁrloc}lg ?:hsg)g((l) JQI—I}?)Srllkﬁ 8-yl

)ci nnani ¢ 1pCH= ,46&(111, @Iﬁht“@ﬂ (818, §0pEH7),(193:(d2 3 =99.9 Kz, RyCHeN),.8G:61, er

01 B bony PR TR A ERRR AT /2 ca0) 3(65 440 bn e TR0, dtchs and 16

A slurry ofgd ﬂfl?qxl B total. 2 cvcl
bi s(cycl ohexy@0 rFx) o&al, : ctoehte’r(}éll?wdro 2, 6- di oxo- 9H puri n- 8-

yl]cinnam c aumall Cﬁlbd)rforsOaQHSglr)M@x@Ofpl Hy0; C2.62309)H,i TaznNy d3yusFound: C,
N, N- di rrethylforrram de (50 m) was heated briefly to near ref | ux

under ni t r 6363; BN780;: Ba?86ny! di i ni dazol e

0
[
7
(

15 Example 13
(E)-4-(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
acid polyethylene glycol (n = 23.9) methy! ether ester

(a) (E)-l 3-Bis(cyclohexylmethyl)-8-(4-(2-(1H-imidazo!l-1 -ylcarbonyl)wnyl)@enyl) 9H-
20 purin-2,6(1H,3H)-dione

A shury of (E)-4-{1,3 bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yllcinnamic acid (from step (d) example 1, 297 g) in anhydrous N,N-
dimethylformamide (50 ml) was heated briefly to near reflux under nitrogen. N,N'-
25 Carbonyldiimidazole (Lancaster Synthesis, 1,17 g) was then added to the pale yellow
shurry, which thinned and turned 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 filtered. The bright yellow filter
plug was washed with dichloromethane (30 ml), and partially air-dried. The wet solid
30 was then dried at 0.1 Torr and 40°C to provide (E)-1,3-bis(cyclohexylmethyl)-8-(4-(2-
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(Lancaster Synthesis, 1.17 g) was then added to the pale yellow slurry,

whi ch- t wonedsssead turned orange as a gas evol vebt/RifoBA0784 M NuUt es
theslurry turned a bright yellow and-20 t hi ckened as a yel |l ow sgl.id
formed. The m xture was stirred for 18 h, diluted with

di chl oronet hane (30 m ), and filtered. The bright yellow filter plug was
washed with di chl oronethane (30 m), and partially air-dried. The
wet solid was then dried at 13 Pa (0.1 Torr) and 40[err]Cto

[1 car bony PERSEARERKAHATD ALY sBL by S BTAMTURRE 0 o pasbiey (3. 25

g, 96%, Béwder (3.2 C}jp%%)?:ﬂﬂ;ﬁ e!lo?@(&si?cl)ﬂ-mkr(bmsdbdasﬁ %@1@@)1 [u%{dal: 1e8- 78 6

(s, 1, im dazol e
(d, J =7. CH}8.20 (4,2 pREH4. 2021Phe®l@31)(&061d5=1747§z1—&, 21_1_hen§z1-EH) 803 (d J

7.93 =1 4

i i da§§| e‘dﬁ;ghd a@zéﬁﬂc%-" @, ’(IF} 3'350[2, Gﬂbaﬂé @z J rge‘ﬁr é» 5 %—])s 7—14[(é-rfr»]

2. % 1. SOimfagort-Cify, 8:090a( PRUIY Hz, 2, CHN), BI774, P2 £0H2] 3, CriMs ! PHRYSD)
Anal . Cal and t @5- Qm(ﬂoﬂﬂbﬁﬁ IBld?dHQc)@lo}ﬁiyl§)8 H 6.84; N, 15.71. Found: C,
67.93; H 6.67; N,

(b) (E)-4-(, ml_é%aégﬂcf%ﬁ?éwsaﬁefﬂwwiczﬂzN@-Ceé’r’%ﬁf@%mlélﬂxgom €uri n- 8-
5 | yet hyl a I = 23.9) Methyl Eth Est

> yg%%Pre?g}Gg’lg;:iggio yet hyl ene d ycol (n ) y er Ester
(B)-1, 3-bi s(cycl ohexyl net hyl )-8-(4-(2-(1H i m dazol - 1-

yl carbonyl ) vi nyl ) phenyl )-9H purin-2,6(I H, 3H) -dione (fromstep (a), 2.25 Q)

i n10 @Mmhwmn,amﬁawm@emm@&mm to 60[err]C

(oi |l bath),under nitrogen.. ., P t hyl ol') nononet hyl et her
(Shearmt&%ﬁ&&%ﬁgeﬂﬁb&%@ yeol (n %ﬁ) t 1100, 4.80 g,
dried by evaporation of toluene prior to use) was added to t he
bright yellow slurry, followed by 1, 8-diazabicycl o[5. 4. 0] undec-7-ene
(Aldrich, 58  slmy mo¥. Add(E)-QB bﬁ(cﬁd&ehﬂmﬂpﬂb&%(ﬁi—&ﬁﬁizﬁeﬁ
reaction m xture_and_caused_ al | ete di ssol utlon of the

acyl im dé[mnﬁﬁmﬂ)@heﬂﬂ)x?]ﬁﬁ@ﬂ%\%(%ﬂim)é’do%?c @Pér ser (&) in d,
oSt ﬁeﬁ“'ﬂﬁﬂy&f&@ @ﬁ‘ﬁ%{g%@mﬁ (38 0 "Ge faihed 8540 E o1 ﬁéﬁ o

aci d. Vol afitrd@n gﬂm&ﬁl 619 Minbfiémethyl ether (Sh@ﬁk#}a'tdrnﬂo
sol ution at 32 Pa 4 Torr) and 47[err]C to provide a ye | ow 0|I

(11. 37 g) maelp¢ular mghthmesrﬁtii@gg, dphad by eraporatdry efitelugne pn@xst@ usr:) weaa@@dd (EM

or ol ont 1 i bright vy SirEve BliGReghy T dingioy SIS RiRERe oot FAtgbichrbhc
el uted i nmpgat AGBKBAYY the basd Rfdike?d ¥ &e g?%& Qbdcfod %Qx%e and caused alﬂxést whi ch

was further chromat ographed on silica g The title conpound eluted with
4- 20 complﬁ%dwsblhaum bf the atykintidazobet Tizmwed asixturpwiae stiwéd atv603Cafos 2(5. 73

g, 92%, \/gn

U

dunng whlch time all solids dissolved. The pH of the light red solution was then
adjusted to a value of 5 by the addition of sulfuric acid. Volatiles were removed from the
resulting light yellow solution at 0.24 Torr and 47°C to provide a yellow oil (11.37 g),
which was chromatographed on C-18 reverse phase silica gel (EM Separations
25 LiChroprep RP-18). The column was eluted with a gradient from 40% water-methanol
to neat methanol; crude product eluted in neat methanol to afford a yellow solid (10.25
g), which was further chromatographed on silica gel. The title compound eluted with 4-
10% methanol in dichloromethane as a pale yellow glass (5.73 g, 92%), which was
triturated with hexanes to provide a waxy yéllow solid, m.p. 97-98°C; 1H-NMR

30 (DMSO-dg) 3: 8.18 (d, J =8.2 Hz, 2, 2 phenyl CH), 7.91 ( d, J =8.6 Hz, 2, 2 phenyl CH),
This Sheet Has Been Replaced r""H SHEET HAS BEEN
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triturated with hexanes to provide a waxy yellow solid, mp. 97-98[ ERR] C

[ ERR] H NMR ( DMSO- dé) [ERR]: 8.18 (d, J =8.2 Hz, 2, 2 phenyl CH),
7.91 ( dWOQWI® Hz, 2, 2 phenyl CH), 7.72 (d, J 25 PCI/EP98/00E84 1 .
CH=s), 6.79 (d, J = 15.9 Hz, 1, CH=), 4830 (m 2, [ERR] 3.94 (d, J = 750

Hz, 2, CH2N), 3.80 (d, J = 7.8 Hz, 2, CH2N), 3.70 (m 2, [ERR], 3.57-3.41
(m ca 88, ca 44 [ERR] 3.25 (s, 3, CH3), 2.0-1.5 and 1.3-0.9 (both
br m .22 total, 2 cyclohexyl). Anal . Cal cd for [ERR] [ERR] N,

3. 58. Found: C, 59.05; H, 8.57; N, 3.62. 30 PU3219

28 7.72 (4, ] BSHESEL, I}H—) 679 d,J= dE))Hg (11CH =), 4.30 gn 2, CO2CHp), 3.94 -
. 3-Bi s(cycl ohexyl net hyl -tet rarrgdro 6- di oxo- I—f-purl n- 8<yI")ci nnam

-1,

c (d, Aci 10 iy, QefJ I\Bn%w;@dcﬁ 78 2;2413&9)1\1);\/&ﬂﬂ>(m, 2t 6EpOYs3.57-3.41 5
In th

(D) 13 b GocFor oA (R 325G 2 CHa)y Or}S dag 4199 (both br m, 22 total, 2

yl car bonyl%})ﬁ‘m&}ﬂhenyl) 9H purin-2,6(1H, 3H)-dione (fromstep (a) exanple
13, 2.16 was coupled to pol y(ethyl eneglycol) nononethyl ether

(Al drich, avAndg@atcdlfeﬁ(Ihglﬁj«;sNA,O:; (C2H400B 31 0.30(050: Q, SN0 H] .5py Ny8 48, t he

title corrpouna as_a %/ | ow powder (6.80 g, 769 , m p. 56-64C;
[err] H NVEFQUSE, 88051 By§37% M348 (d, J = 8.2 Hz, 2, 2 phenyl CH), 7.91 (d,
J= 10 8.2 Hz, 2, 2 phenyl CH), 772(d, J =16.0 Hz, 1, CH), 6.80
(d, J = 16.1 Hz, 1, CH=), 4.30 (m 2, [err] 3.70-4.00 (m 6, 2
CH2N, and Egg,ﬁé]c3470-3.40 (m ca 160, ca 80 [err] 3.25 (s, 3,
CH3), 2.0- 1.3-0.9 (both br m 22 total, 2 cycl ohexyl).

Anal Cal c(E)%fl,@@&lﬂmykmﬂryu)‘m,%?teﬁhydmaaﬁ—mow -yBoinngmicC,

7 Bl : _ ‘ fe B le 15
(E) 4(1 - e = 34 srtvdr o- 2, 6- di oxo- 9H- puri n- 8-yl
) ci nnam ¢ Aci d PoI yet hyl ene GI ycol (n = 15) Methyl Ether Ester
20 In the manner of exanple 13,
(E)-1, 3-bi B ¢thec hmhﬂmybfrekmplb B, ((E)-(la-\ﬁéadyﬂbhd@rhﬂéﬂl)ﬂ) 8- (4—(2-(1H-1m1dazol i-
yl car bonyI ) vi nyl )S)hen ur| n- H) -di one (from step i exanpl e
13, 2.16 gYlcarbonyl)vinyl @&;{ﬁﬂa@@@ (Gsem ptepr () sxarmpie V3416 2)
nononet hyl r u [ 5 g,
roneTeL Y Bl g éﬁ@(e?% 5085, U P,
(3.8 g, 74Mght m)m Wg)lfb'SﬁoviﬁH-tN\rﬁﬂé Emﬁﬁbxﬁﬁ)as[aewlow &ﬁ&r((e.sng, 17636)2
[err] 25 en g 8.4 Hz, 2, 2 n¥ CH), 72
(d, J = 16mgp.ti6- 641’C %i:l)ﬂ%ﬁ%s(l}MSO—dﬁ)S 18(d j= 8.2Hz, 2, 2phenyICH) 91 (d, J—
8.2 Hz, 2, 2 phenyl CH), 7.72 (d, J = 16.0 Hz, 1, CH=), 6.80 (d, J = 16.1 Hz, 1, CH=),
4.30 (m, 2, CO2CH), 3.70-4.00 (m, 6, 2 CH2N, and CH20), 3.70-3.40 (m, ca 160, ca
80 CH20), 3.25 (s, 3, CH3), 2.0-1.5 and 1.3-0.9 (both br m, 22 total, 2 cyclohexyl).
20 Anal. Calcd for C29H36N404 (C2H40)41.5: C, 57.67; H, 8.73; N, 2.40. Found: C,
57.51; H, 8.51; N, 2.31.
Example 15
(B)-4-(1,3-Bis{cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic
25 Acid Polyethylene Glycol (n = 15) Methyl Ether Ester
In the manner of exampie 13, (E)-1,3-bis(cyclohexylmethyl)-8-(4-(2-(1H-imidazol-1-
ylcarbonyl)vinyl)phenyl)-SH-purin-2,6(1H,3H)-dione (from step (a) example 13, 2.16 g,
3.84 mmol) was coupled to poly(ethyleneglycol) monomethyl ether (Aldrich, average
30 molecular weight 750, 3.30 g, 4.40 mumol) to provide the title compound as a yellow
This Sheet Has Been Replaced {’"‘ 3 S H:\S BEEN
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(d, J =16.0 Hz, 1, CH), 4.31 (m 2, [err] 3.94 (m 2, CH2N, 3.80 (m 2,
CH2N) , w°898’i59§§ 70 (1m 2, [err] 3.6-3.4 (m ca 58, ca 29, 1;913/6'1, 5 (s

3, CHS) 0.9 boég br m22 total, 2 cyc ohexyf
Anal . Cal cd for [err] [err] 0.5 H20: 57.67; H, 8.73; N, 2.40. 30 ~
Found: C, 57.51; H, 8.51; N, 2.31. PU3219

29 Exanpl e 16 (BE)-4-(1
, 3-Bi s(cycl ohexyl nethyl)-1, 2, 3, 6-tetrahydro-2, 6- di oxo 9H—purin 8-vl)ci nnam'

C3I Bi SE) cycWG’?ﬁfé;gi‘ﬁ&ﬁé’%%S(né&Gﬁ%%ﬁh nﬁiﬁ%ﬁz dﬁ) 5 8.18 d,J=8. 2%2)
(2 Coxanp! 2 AR GRS HOVEYES 4 e, 2,2 phoBt e, :’179(@*"%}’#22?% T coh)
(Aldrich, @y&=apRo i) eo(DHa) 48 @2, COITHH03.94 (m, ﬁCCIQszI 80 (eki,lzgrd:HzN)

by evaporation of toluene prior to use) under nitrogen. yel ow sl'urry

was di | ut ed79€m, 2, CH2G,.t36-34H i e 88, o 2 CH21), ByAS (s,&, E&{ﬁ)dbS(lzmand ).3-Gahd

heat dto err i, l,bat h Di azabi cycl o[ 5. 4. 0] undec- 7- ene
Yich, &’Q&P ’]f‘cs\%go@h W‘%?}'%&S pr oduci ng a deep red reaction

xture and ARYE | (WP F8P0E G4 eCSIons .5 Aol cf Beeacy, 473,037 914p, The

m xt ure was St‘r"rredcat 609rr C‘Jif%)r ﬂr? dgplng which’ t7 me.yga;jﬂQQ I ds

di ssol ved. Faumsl: @;15851; H, 8.51; N, 2.3he orange solution was then adjusted to 5

through the addition of sulfuric acid. Volatiles 15 were renoved from

the resulting yellow solution at 93 Pa (0.7 Torr) and 50[err]C, and the

residual o 244 id was chromat ographed on C- 18 reverse phase silica gel
(EM —@ggaé-ratlons Li Chroprep RP-18). The colum was eluted with a

gr ath ent  f (Bya-40%Bis(cyclohexynyé@hyl)-1 )23, 6-tsthydro-2)6 dlox 6 H B -8-yE)cHthamixd oduct

el uted in neat rrethanol togive a yelTow fITm(8.50 g), which was
further chAgideReiyethylensGhys ph2hlster The title conpound 20 el uted
with 6-15% nmet hanol in dichl oronet hane as a pal e yellow glass (5.83 g),

which - was triturated with hexanes to provide a waxy yellow solid

§\| ﬁb ’773' 9, ,/QB-EYkgyclgﬁexylmcﬂx)él) 8{4%@1}{3&&1% f—ﬂ@@bﬂ%wh?l)dﬁﬂenyﬁ@fﬂz (s, 1

2 phenyl Cpl)x;m—Z & BH3H)-dione (fbord Sﬂzp (a) eﬂmplp R,7569 dg) as laﬁldﬁd Hp, molten

o 15 )55 poly(e XéFé?ﬂ)fW%B (%Fftlz“%c&l’ ‘?g;?eénéég\gaf(‘?eiéé-léhﬁr i 666‘2 &Hglgol %BP?]
£y it e gy, 0 ol 2

H20: C, 58with; artydfbus N, NNt foreutide ¢G40 af), Ahd HiealBd 59,;69°C . (8bath). 1,8-

Diazabicyclo[5.4.0Jundec-7-ene (Aldrich, 494 ml) was then added, producing a deep red

reaction mixture and causing almost complete dissolution of the acyl imidazole. The

20 mixture was stirred at 60°C for 16.5 h, during which time all solids dissolved. The pH of

the orange solution was then adjusted to 5 through the addition of sulfuric acid. Volatiles

were removed from the-resulting yellow solution at 0.7 Torr and 50°C, and the residual

orange oil was chromatographed on C-18 reverse phase silica gel (EM Separations

LiChroprep RP-18). The column was eluted with a gradient from 40% water-methanol

25 to neat methanol; crude product eluted in neat methanol to give a yellow film (8.50 g),

which was further chromatographed on silica gel. The title compound eluted with 6-15%

methanol in dichloromethane as a pale yellow glass (5.83 g), which was triturated with

hexanes to provide a waxy yellow solid (4.773 g, 83%), m.p. 83-84°C; IH-NMR

(DMSO-dg) 8: 13.92 (s, 1 NH), 8.14 (d, J = 8.4 Hz, 2, 2 phenyl CH), 7.87 (d, J = 8.5 Hz,

30 2,2 phenyl CH), 7.68 (d, ] =15.7 Hz, 1, CH=), 6.76 (d, } = 16.1 Hz, 1, CH=), 456 (t, ] =

Pt n et oxhon 07 e e e
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30 Exanpl e 17 PU3219

30
(E) - 4- (1w ®aspesycl ohexyl net hyl ) -1, 2. 3, 6-t et rahydro- 2, 6- cW@S(BPMOmrl n- 8- yI
)cinnami ¢ - Aci d Pol yet hyl ene ghycol (n = 18. 9) Ester -1n

t he manner of exanple 16,

(B)-1, 3-bis(cycl ohexyl nethyl )-8-(4-(2-(I Himdazol-1- 5 -

yl car bonyl ) vi nyl ) phenyl ) -9H purin-2, 6(1H, 3H) -di one (from step (a) exanple
13, 1.69 g) was coupled to poly(ethyl enegl ycol) (Al drich, average

| ecul f
o ecular SSYAA A9 0. Bodctin 300 4 1 T ILE SRS SIGE RV o2 2
[ er r] 88 (3, CHzNMhB 66 &mlz Cﬁz 36&@ (7 ca 220 ZcmmezG;H)z 0-7.5&nd(43- 038 =

4 Hz, 2, 2 phenyl CH), J=16.1 Hz, 1, CH), 6.73 (d, J = 16.1
Hz 1, at&otmbrm,22total,25@01qhexml)_ 5.5 Hz, OH), 4.26 (m 2, [err]7 (d J =

f‘ 27 3 R, ool B om0 b (OB 1 €50 285, o

botsh br nymg% tog@bl ﬁ S:ygzlwtgegggl) Anal . Calcd for [err] H20:
C, 58.77, H, Found: C, 58.77; H, 8.28; N, 4.10. 15
Exanpl e 18
(B)-4-(1, 3_Bi s(cycl ohexynmet hyl)-1, 2, 6-tetrahvdro- 2. 6-di oxo-purin-8-yl)cinna
m c E_mﬂﬂié_Pol yet hyI ene G ycoI (n = 13) Ester 20 In the
manner of - \ X 3
yl car bonyl j LR -
13, 5.553 Acdeolyethja):nélﬂquu@ HHQHEsmoI y(et hyI enegl ycol) (Dow aver age
nol ecul ar wer ght 600, 121.0 g) to provide the title conpound as a
yel¥bw waxy solid (6.94 g, 640/() mp. 142-143C, 1H NVR ( DVSO- d6)

phenyi cry It g apfer’of eupts 16 EYT b bpneryipesty g yfanor 4,
‘21 SgH (2 }\l) glig%o%’tyl)vmyl)phenylb‘@}{ -f3in-2; 6(13@3H)Iuloae (lfrﬁﬁ rsie?:’(a?é‘xaﬁg)le 43 —1 89 $)Hz,

3. 61- 3. 42 was couplebBio M(E&y[wcgl}'ccﬂ) \ldrich, amtagg morec@al(w@ght I:DOO;rtSO Q-g) te ot al ,
2 cycl ohex

S0-56: Bl e tile apmnau 2 sovellow wagy shgd b7t §%) e, yhig I ©

15 NMR (DMSO-dg) 8: 13.88 (s, 1, NH), 8.11 (d, J = 8.0 Hz, 2, 2 phenyl CH), 7.83 (4, ] =
8.4 Hz, 2, 2 phenyl CH), 7.66 (d, J = 16.1 Hz, 1, CH=), 6.73 (d, J = 16.1 Hz, 1, CH>),
4.55 (t, J=5.5 Hz, OH), 4.26 (m, 2, CO2CH?), 3.87 (4, = 6.9 Hz, 2, CH2N), 3.74 (d, J
= 7.0 Hz, 2, CH2N), 3.66 (m, 2, CH20), 3.6-3.3 (m, ca 88, ca 40 CH20, overlapping.
H70), 2.1-1.5 and 1.3-0.9 (both br m, 22 total, 2 cyclohexyl).

20 Anal. Caled for C28H34N404 (C2H40)18.9-1.2 H20: C, 58.77; H, 8.39; N, 4.17.
Found: C, 58.77; H, 8.28; N, 4.10.

Example 18
(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-SH-purin-8-yi)cinnamic
25 Acid Polyethylene Glycol (n = 13) Ester

In the manner of example 16, (E)-l,3-bis(cyclohexylmethyl)-8—(4-(2-(1H—imidazo1-1-
ylcarbonyl)vinyl)phenyl)-9H-purin-2,6(1H,3H)-dione (from step (a) example 13, 5.553
g) was coupled to poly(ethyleneglycol) (Dow, average molecular weight 600, 121.0 g) to

30 provide the title compound as a yellow waxy solid (6.94 g, 64%), m.p. 142-143°C; 1H-
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PU3219 31

Exanpl e 3- {4-]1,

3- Bi--s(cy%o%sg%ﬁ met hyl ) -1, 2, 3, 6-tetrahydro- 2, 6-tetrahydro- ?’Em(ﬂo&so 9H: puri
n- 8-yl ] phenyl } propi oni ¢ Adld Nonaet hyl ene d ycol Monomet hyl™™

Et her Ester 5 A solution of (E)-4-(1, 3-Bis(cyclohexylnethyl)-1

, 2,3, 6-tetrahydro- 2, 6-di oxo- 9H puri n- 8- yl)ci nnam ¢ acid

nonaet hyl ene gl ycol nononet hyl ether ester (fromstep (b) exanple 10,

200 nmg) in isopropanol (50m ) was stirred under H2 at 2.0 kPa (0.02 Bar) in
the preseNMR (DMSO-dg) S0f8.180¢4, gt BAdHmn2 ofhphmyﬂ\(ﬁ{)ed smh(ar doa|8 A Hzdpj gh, . 40
mg) in a Buchi Pressflow dro ator far he catal yst was
filtered Bhenyl @@Dt?é’%gﬁ)r’] PGQH?’ %’vg’( (\91.3.}9160Hz,1 CHﬁvéé&Khﬂ?dS @nder

[ esi due, %@%ﬁf prailip A %@%@ﬁ?%@{{z”{@mp% HCRESLINH
conpound @HANMNSXM (m, 2, CH20),Y%661-8M24al, icd 48162 129.CI839), 2mn11£5 aiP13666rr] C

[err]I-I-Nl\/R[err]-conS|stent W th structure. Anal Calcdfor
[er$] C, Gmtsbrme22 pigle? cyclolexgl). Found: C, 62.39; H, 8.27; 15

62 3, 6-t et réﬁ%#‘&‘@@n@?g&ﬁ&@‘bmﬁ&@ﬁ ﬁﬂ& 8 5%%%&;&% %%Bi{‘i‘% Acid

Nonaet hyl eneg GkyF08.18Eyhy/l 3. Et her Ester 20
3-[4-[4[1.73- Blgg%lcyclo’hexyl methyl)- 1,2,3,6- tetrahydro 2 6- di oxo- 9H puri n- 8-

yl ] phenyl } -2, 3-di br onopr opi oni ¢ Aci d Et hyl Ester A sol ution of
0.64 g (4.0 mpl) bromne in 10 nL chloroformwas added to a stirred 25
sol ution g&"ﬂl’_ﬁl{fg (3.66 rrm)l)

(EYa4-(1, 3-hi s : ‘

di é)?(o 9H- ' : he

m xture wgsy Jphenyl}propmid Acldmomhethsaem Gmbli‘mtlbmemyi er E&t@r sol vent was

evaporated To yreld the titlTe conpound as a vvﬁlte solrid(2.5 g, 100%
[err]H-NMR (CDCl[err])[err]:8.31(d,J=8.4H err], phenyl

2H)
5,9 b ol oLEO pftyeiegmicdiatpa b tftréquoﬂzseﬁ%*?fm putki-og (d,
J = 7.2 Hg.yifdikdmié Fkid fondhylene glycol monometiiFHY ester (from step (b) example
15 10, 200 mg) in isopropanol (50ml) was stirred under H, (0.02 Bar) in the presence of
10% palladium on activated charcoal (Aldrich, 40 mg) in a Biichi Pressflow
Hydrogenator for 23 h. The catalyst was filtered off (Celite), and volatiles were
evaporated under vaccuum. Chloroform (5 x 10 ml) was evaporated from the oily
residue, which, after drying (0.2 mm Hg, 50°C) afforded the title compound as a waxy
20 yellow solid (165 mg, 83%), m.p. 85-86°C, "H-NMR (DMSO-d¢) consistent with structure.
Anal. Calcd for Ci7HyN4Oy3: C, 62.51; H, 8.26; N, 6.21. Found: C, 62.39; H, 8.27;
N, 6.27.

Example 20
25 3-[4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

yliphenyl)}propiolic Acid Nonaethylene Glycol Methyl Ether Ester

(a) 3-[4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yliphenyl}-2,3-dibromopropionic Acid Ethyl Ester
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32 (d, Hz, CH2N, 2H), 2.04 (m c-hexyl CH 1H), 1.89
0-

J
(m c-hexyl CH 1H), 1.

5 (m c-hexyl CH2, 10 H), 1.39 (t, J =
7.3 Hz, WQABA6 CH3, 3H)

7.3
-1.8
, 1.

1.3 (m c- hexyl [err] PCT/EP9I@78) . . 5
(b) 3-[4-[1- —
3-Bi s(cycl ohexyl nethyl )-1, 2, 3, 6- tetrahydro 2. 6- di oxo- 9H puri n- 8-
yl ] phenyl } propiolic Acid 2.8 g (4.1 mol) B

3-[4-[1, 3-bis(cycl ohexyl methyl )-1, 2, 3, 6-tet rahydr o- 2, 6- di oxo- 9H
purin-8-yl]phenyl}-2, 3-di brono-propionic acid ethyl ester (part a of this
exanpl e) was added to 56 nL of 1M potassiumt-butoxide in
t-butanol (Aldrich) at roomtenperature. 10 The m xture was stirred
at room t eApsehsion o 0f6drg @.bmhmly trominedn 10 rdl0 chitbrofeirewas\ediled to a stimed added.
The solution was sti rrgd for an _additional hour then 18 char coal was added

in 250  solution ofh.9Qg {30 mmel) ER)Arisd rBhprsieey Bl By éritaineee
filtered. ﬁg %!g éﬁrﬁJ? ty\ﬁ?:ﬁm ddcid f?tger ester in %5 mLVM(}j\ic?oféQ@C'I‘heh%g[tur%hl or| C aci d

dib
(pH=1), then ng suspensi on was *m nut es,
filtsered t&afedmsbns témﬁd?atﬁ?@@xeﬁﬂle\@l@ht widéva P@ﬂated td@i%ldkhb%i@leléﬂﬂﬂbuﬁ@duced
15 pressure to give 1 g 81% .of title conpound; [err] HHNVR [err]
8.15 (d, Jasawhilesolid. (2.5 g, 10&:%) (CDC12§D$317(d23 =814 Hz, pmxyDCszHb,henw

Gon. oy 73668 5mR 43 b peb A Sagte 1 1 Be GRBL i £ (80 175 &
[Cl(:rzr]ll H), HQ érmr21f?m3%(&?1fv?%%i2§d§? %%j%@%ﬁ%ﬁz{z)a z, CHLN, M) 4.0443

1,2, 3, 6- te(d a3 bIzZCH;N;H)I)}-Z%(pumhexﬁCH 1H), 1.89 (ml, bWﬂHmmn@L1s Acid
Nonget hyl ene Glycol Met h Et her_ Este sol uti on of 324

ng
(2.X9) ol @, ethexyh GEpnil ’llrﬁ%zJo’f @3|I'i[% tominal-Ldhy 6H)’t1r9 -18 (Was-hexyl CH,,
addedtoa rred solution of 650 ng (1.33 mmmol)
3-[4-[1, 3- %I %’?’cycl ohexyl met hyl )- 25
1, 2, 3, 6-tetrahydro- 2, 6-di oxo- 9H purin-8-yl ] phenyl }propiolic acid in 40 nL
anhydrous tetrahydrofuran The m xture was stirred for 4 hours,
t hen 40 nl(B3eiddii3-Bis(eyclohsxyimgtiyl)-1,2,3,6-tetrahydama, Gtdiexes OHmmisr®n was st i rred

for an additional, 30 nyt.es and filtered. The solid was washed
with 2x10 Mb&ﬁ@—g—g‘” nd dried overnight under reduced pressure, then
m xgr Wit hg 3G oty Rimdsn PBLS YERhBNY I m@%st&lﬁm%b &Bfo-ghy col
nononet hyl %(}ﬂ‘ 01)1 w{ 1596 %s a To tehe susp&m on.g%d t he

m xt ure vvapunﬂ-iSsd];ﬂienyiklérB—dﬁbtmmgpmplomc acid ethyl ester (parPABhIY example) was

added to 56 mL of 1M potassium f-butoxide in t-butanol (Aldrich) at room temperature.

The mixture was stirred at room temperature for 2.5 hours, then 0.10 mL water was
added. The solution was stirred for an additional hour then 1 g charcoal was added in 250

20 ml water. The mixture was stirred for 30 minutes then filtered. The filtrate was acidified
with conc. hydrochloric acid (pH=1), then the resulting suspension was stirred for 15
minutes, filtered then washed with 3x50 mL water. The solid was dried under reduced
pressure to give 1.63g (81%) of title compound; 'H-NMR (DMSO0-d¢)5: 8.15(d, 7=8.0
Hz, phenyl CH, 2H), 7.73 (d, J = 8.0 Hz, phenyl CH, 2H), 3.87 (d, J = 6.6 Hz, CH,N,

25 2H), 3.74 (4, J = 6.8 Hz, CH,N, 2H), 1.88 (br s, c-hexyl CH, 1H), 1.4-1.8 (m, c-hexyl
CH,‘ CH,, 11H), 0.8-1.2 (m, c-hexyl CH,, 10 H); MS (ES): 487 (M-1), 443 (M-1-CO,).

(c) 3-[4-[1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yllphenyl}propiolic Acid Nonaethylene Glycol Methyl Ether Ester

I Uil ...:".... B :
. Y

S
——————,
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1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (300 [err]L) was added dropw se and the

red sol Uy@®bs/3s966 was stirred at roomtenperature fgpr t hen
at 49[err|C for an additional hour. 39 sol ution &ggbgugo ed.’to,
20[err]C, 100 nL of nethylene chloridé’added, and the pH adj usted

to 5 wth 1 M potassi um hydrogensul fate. Phases were separated and the .
aqueous phase 5 was washed with 2x20 nL net hyl ene chloride. The
conbi ned organi ¢ phases were dried wi t h anhydr ous nagnesi um
sulfate, then filtered. The filtrate was concentrated under

reduced pressure, and the residue was purified by silica gel chromatography

th t l. 105
‘(JS l%;‘gt ?t | gA gglutlgxlxJ 8532T xrf}c(?t(ﬁh%ﬁ 1“13'7:‘%}bo§191d31fm@a2fﬁ i qa%nL g&ﬁtgﬂl{r@é 35~ 8”%
he, e, ghe ny| addet t(Qb:l}t,lrred ﬂut(cnh oﬁBS@ nfg @. ngrnmbl)g!ilwl-\gl Qz'bl_xi)s@t'&lohé;@/lmeth‘)]'l)4 412( 'I[_lz J

SN b L3Bbteehydrod.6d &d@xwﬂ-mw-yﬂpyeny@pmomm $1140 mubraydro0s H) |

3 5% (m [tgﬁ]a]lydr?]%l@ Tbe_'mm ew¥ sérrfégdr%s then 40r%+a80 ﬁxﬁl&}c heXX@CH

ég'l'i) ( M{ Ng) a?nd&hé Bhspendiéi Whas ﬂi’?ed f&xoad'ﬂddltMﬁa( $o\Birfdslahd FBRed( Mid dokid was

(B)-3-[1I, 3walmd owith 2416yl mmtr;ﬁe and dned overnight under reduced pressure, then

(230 PR Bo e Pl oo LN ety gy sty

3- Bi | ;

1 T hnarm S (8 PEig) Wak adacd 5 o JhenBiaKishi e s s el Sl Bigogsm.

1, 30bi s( cyngaﬁmbicpﬁb[ﬂﬂ PJundes-T-ens (300 ) wak hddsd d25pwise andtheRed SolugordMPl € 1,

2.79 g, 8.00 mmol) was reduced to 1, 3-bi s(cycl ohexyl net hyl) - 5, 6-
di ami nour away sti t £ dgmapeaptwrecor 2 hoyr,theratii9Gifer ancadditional hqugaThea, J.

(K rE;J bgafii 3310%‘1%0(!1 \vEal oqr%%gy f[’%ﬁ](?@mﬂ of mbthypene 91 dg’ gcfld%d and4t§c pﬁ)adguoste% ve
1,2,3,6- t%rﬁﬁnﬂnm%o&sﬁuﬁpm%geﬁﬁnfaw Bhased G g&&e@%&t@%&a&@wl te

soI id (1.947 49%, mp. >350[err]C 1H I\/R( d6) "consi st ent
WI th strucwas washed with 2x20mLmeﬁ9ﬂm1>hlonde The combined organic phases were dried

1 1 lé 8. Fo uWHh a.&hydrous mggnes ug@I eL Elllretglgd[ ﬁ‘?ﬁ% ca:@p?a% c%gcenlglrateé u%?ler N
reduced pressure, and the residue was punﬁed by silica gel chromatography using ethyl
acetate/ethanol (9:1) as eluent, to obtain 105 mg (9%) title compound; 'H-NMR (CDCl,)
3: 8.27 (d, J = 8.3 Hz, phenyl CH, 2H), 7.71 (d, J = 8.3 Hz, phenyl CH, 2H), 4.41 (t,J =
4.6 Hz, CO,CH,, 2H), 4.06 (d, J = 7.3 Hz, CH))N, 2H), 3.97 (d, J=7.2 Hz, CH,N, 2H),

20 3.78 (t, J = 4.8 Hz, CH,0, 2H), 3.6-3.7 (m, 15 CH,, 30 H), 3.52 (m, CH,0, 2H), 3.34 (s,
OCH;, 3H), 2.04 (m, c-hexyl CH, 1H), 1.85 (m, c-hexyl CH, 1H), 1.6-1.8 (m, c-hexyl
CH, CH,, 10H), 1.0-1.2 (m, c-hexy! CH,, 10 H). MS (FAB"): 899 (M+1), 921 (M+Na).

25 Example 21
(E)-3-[1 ,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yljcinnamic
Acid Nonaethylene Giycol Methyl Ether Ester

' {a) (B)-3-[(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

30 yl]cinnamic acid
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(b)

(BE)-3-[1,3-Bis(cYcl ohexyl nethyl)-1, 2, 3, 6-tetrahydro-2, 6-di oxo- 9H puri n- 8-
5 . yIVePHA¥ c Aci d Nonaethyl ene G ycol Methyl Ether EBET&PIS/N0784

A slurry of 34 3
(E)-3-[1, 3-bi s(cycl ohexyl nethyl)-1,2, 3, 6-tetrahydro-2, 6-di oxo- 9H—pur|n 8-
yl]Jcinnamc acid (fromstep (a), O. 50 g) i n anhydrous NN dinet hyl f or mam de

(10 ) was heated briefly to near reflux under nitrogen.
NN - car bonyl di i m dazole (Al drich, 10 0.202 g, 1.22 mol) was then
added to the pale yellow slurry, which thinned and turned orange

as a gas evolved. Wthin mnutes the slurry turned a bright yellow and
t hi ckened As in part (d) o’éﬁxan}gle.ll Gvamgiod i1 B-bisicyelohexFhmethyl)Surtitossagacit(fored f or

18 h, dilut nd filt d. Th
bri ght Iye:J %W YS iagggghaanew WF%WB?‘?SH&i?al?\‘éect/@ehexylflﬂeth%65,61-1_) eand

dried at @mﬂduﬁcnomm&v;a d ]
(E)-1, 3 bi ( cycl ohexyl co hf/i‘rse th%ﬂ fomlirlfﬂnmmc é:%doﬁ'l‘ I-Rga,A J. Krubsack, J.

1- yBcar bon@tg. Whesn. I e 404 303913046 1.420g)36 IgiveIB)-3 i § cntﬁs(ayclahaglm&wymmdef
(0.403 9) g,g M xture of this conpound 74 mol) and
nonaet hyl ehé>d-trtahydip: K9-PH-purin-8-yljcinpamisacid( qgamof‘fengt@sol@(ar%m, 10,

8 35& g)zaiol a7y O%Sgggdaﬁﬂngws@ﬁﬁ%%%&@gv@%f%fmgrhe resul ting

sol ution wasAsdli Oakd for C2gH34N4CGH0.96H80: L, 68 80rH 2P0 N
cooled to roomteﬁgﬁerat u2r8e 3zfnd‘%(zépdj us?gd to pH 7 H’b @ 'ﬁh%gsqioldggﬂ(?l on of 1IN

HCI Chl or&F-3H AL M. )l 1idds added and the sol utlon vvas washed with
wat;gr (2x 20 nmL). The conbined organic |ayers were washed with brine, dried
(magnesi um sul fate) and concentrated under reduced pressure. The residual

waxy sol i d(b) (B)-3-[1,3-BisGycRhba/abh9nII2RY 8deRihydio-3 6 iR o pilig$. i th 10%

met hanol / chToroformtTo gf Ve (&)~ 3-

[ 1, 3- bi s(c){l]ﬂmtmlewaiNqﬂa)eth}rl@gﬁlﬁaﬂMeth&lﬁhaB&tes di oxo- 9H puri n-8-yl]cinna
mc acid 25 nonaet hyl ene gl ycol nethyl ether ester as a white waxy
SO|Id(0 421 g, 63%; [err] (DVMBO-d6)[err]: 8.53 (s, 1, aryl CH),

|
& 1,3 7. 71 (5m“§' Jf@%?"@%ﬁ@?‘%@m}hﬁ 1§ Gr‘Jﬁt‘a’H%m‘%ﬁl 7’8’“'(95{'1"3““8%{3?/9, 1,
CHiﬁ 4.28 )(lloamah)lc 8019 {frérd stbp ()2 0.50, gl ﬂﬂi&h?&as NSNJd?méﬁzrﬁ‘oméazmlde 10 mL; 3 o1

7.2,CHerr] N, 3. m2,CH err ,
(s, 3, m[\@%sfl}eﬁtedémfﬂx t%ﬂ%@naefhlmmgequgemzqubmqumle [ABBich, and

35 02028 122 migba dhon gideg tg the galevefiow shurgs whigh thinges and tugnedy
Found: C, dréngelds afas évelded. Within minutehthsialy turned abright yelfsW 8Rd ficdkéned

as a yellow solid formed. The mixture was stirred for 18 h, diluted with

20 dichloromethane (30 mL), and filtered. The bright yellow solid was washed with
dichloromethane (30 mL), and dried at 40°C to provide (E)-1 ,3-bis(cyclohexylmethyl)-8-
(3-(2-(1H-imidazol-1-ylcarbonyl)vinyl)phenyl)-9H-purin-2,6(1H,3H)-dione as a yellow
powder (0.403 g). To a mixture of this compound (0.40g, 0.74 mmol) and nonaethylene
glycol monomethyl ether, (part () of example 10, 0.350 g) in N,N-dimethyl formamide

25 (10 ml) was added 1,8-diazabicyclo[5.4.0]undec-7-ene (Aldrich, 0.112 g). The resulting
solution was stirred at 55° C for 20 h. The solution was cooled to room temperature and
adjusted to pH 7 by addition of IN HCL. Chloroform (50 mL) was added and the
solution was washed with water (2x 20 mL). The combined organic layers were washed
with brine, dried (magnesium sulfate) and concentratcci under reduced pressure. The

30 residual waxy solid was chromatrographed on silica gel eluted with 10%

e A ke PSS AT Y

‘:‘ 3 ‘_‘ H AS i’.’n’:i\‘
1?‘L\LLD

i e oy
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(BE)-4-(1, 3-Bis(cyclohexylnmethyl)-1

. 2, 3, 6-t ejypdMEee- 2. 6- di oxo-9H-purin-8-vl)cinnamnic CT/EBI8fb0784

Nonaet hyl ene G ycol Methyl Ether Am de3 (a) 2, 5 8, 11 14 A7,
20, 23, 26-nonaoxo-octacosyl -28-an ne fo Sodi um hydride (8.6 g,
344 mol as 95% was added to a solution of hexaethyl ene gl ycol
(Aldrich, 100 g) in anhydrous tetrahydrofuran (1000 nL) at 15[ err] C The
resulti ng m xture was stirred while comng to arrbi ent tenperature

over 1 o N amPHEV SRR g A éellﬂﬂs{ﬂaraﬁaﬁ@ th% 1”2%@ GREGY at ur e
16
eg'[ract ed W{b@(h%t)gﬁﬂnmm her 3x350 rr1.)ﬁﬂgdéﬂht corrbl ned Q:;@ts}]rqgg h1te

extracts weagy solid (0. 421 g,\ﬁa%‘);a M(mumm &SE(H,),ax%@Hy,cmtB Ode,d=aqueous
| ayers were saturated w I de and _extracted with

net hyl ene @b s ¥ C&)@A’Gd Qﬁ_ﬁd JTI%S’&OWI 9&771 (d = 16, hele DB, 61 br i de

(maghest aniolRRI 72 (r sy, & CH-a A 2 CRIOR S ol T A% ERI, 277, of L
hexaet hyl eqg Jg=L mot:Hgm;obswzml 2, CH©), 1 8@359) (nﬁaz%s ck% Blzww?o}gw 1cal

w th that cribed in part (a) A‘solution of
hexaet hyl el aidylcdil. omaaemm’heaylr@ﬁzandcm (80 0 g) in anhydrous THF

- vet ranycr Aea LatedrEdr CoBlaRlihg Cronar B B Nrd of Seburd G a7 783 © 9

t enper at ur g fg0fg 25 30 mn, and then a solution of triethylene glycol
met hyl tosyl’ ether (prepared as described in part (a) of Exanple
1, B8.4 g) in THF (100 nL) was added dropw se. The m xture was

refl uxed under nitrogen overnight. Additional sodiumhydride (2.5 g) was
added and reflux continued an additional 24h. The m xture was cool ed (ice

bat h), enched with water (2 L), and extracted with diethyl
et her (ZXZM—@(% aqueous 30 | ayer was washed wi th nethyl ene

chloride (Zgr -107 3. 81k@akl waz,s-dioxo-gﬂ- i Dcinfid2ié 19
36 wer e rre magnesi um su an concentrate 0O a

brovvn oi | wid Nonesthylene Ghysal Methyl Ether Amide ough a silica gel pad washed
3 met hyl ene chl ori de. Methyl ene chloride was evaporated to
Iea % nonaet hyl ene gl ycol benzyl nethyl ether as an oil (63.1 g, 57%,

[err] H @2.5.8, 1NYR { BB 310k roRidxo-ocfachsylOBlanving 5 _Phenyl CH), 4.38 (s,

2, benzyl g—3"30(m 36, 5 I8 ferr] 3.13 (s, 3, [err]
A sol ution of nonaet hyl ene gl ycol benzyl methyl ether (10 g, 19.3 nmol) in
et hanol (200 was shak n.wth 10% pal adi u | vat ed
char cal (AIWF‘E%*‘Y@“QP@)‘S%@’&@P’IMI” A)was 108 94 ] ?X%Fahli‘{“% psi) on
a Parr appagrl%oll' %Afd?irch 31d g)-ﬂi' W@s%&fa@%ﬁ;&ﬂ tﬁ)‘bsmfgt 15° C. The resulting

20 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 (3x350 mL). The combined diethyl ether extracts were
washed with water (2x100mL). The combined aqueous layers were saturated with

25 sodium chloride and extracted with methylene chloride (4x400 mL). The combined
methylene chloride layers were washed with saturated sodium chloride (200mL) and
dried {(magnesium sulfate). Removal of the volatiles under reduced pressure left
hexaethylene glycol monobenzyl ether (80.5g, 64 %); 'H-NMR identical with that
described in part (a) of Example 10. A solution of hexaethylene giycol monobenzyl ether

30 (80.0°g) in anhydrous THF (750 mL) was added to a suspension of sodium hydride
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10 (Celite[err]), and the filtrate was concentrated in vacuo and dried
by evaporation of toluene to provi de nonaet hyl ene gl ycol

nmonomet hyWO&B®66 as an oil (8.17 g, 99%, [err] H NWVR PCT/EP98/00784
(DMSO-d[err}) [err]: 4.56 (t, 1 OH), 360-3.35 (m 36, 18 [err] 3.22 (-sy 3,
CH3) . To a solution of nonaethyl ene gl ycol nononethyl ether
(2.09. 4.7 mol) in pyridine (15 15 m.) at O[err] was added -

t ol uenesul fonyl chloride (1.35g). After stiring at room

t enperature over ni ght, the mxture was cooled to O[err] and adjusted to pH

2 by addit o}-ﬁ% : : ndthe
sol ﬁt I on V\gs ?K/as‘t]%)dl n twﬂly%t y 'éHgée re%hﬁé n{n%tg%mp%grsldg%ﬁ(a gg@%gnf
conbi ned otegfRtature RYEICGmIvE ard tiea hedlutibh bftirfe'tm@ene(ylj'dbdmethyl tos lethérmigneSi um

sul fate) and evaporated tqQ provi de_nonaet hyl ene g nmet hyl tosyl ether
as 20 @gmgzl@ ddm part (a) pfE xa:p@prl}gsmmn(ﬁ%fé wap addeds5 and

;Z, 25( g 2d, ﬂfogpﬂll o] ;lrhgdl)na(glrc %/as g%fed under nitrogen oerqlgfl @8}‘{?{‘?@@%@ m 34,17 [er]

nonagt hyl e %9csl g_BWsmlhed /RSt Sdtin(ed & MdittbrdP24HO He hiktdiPlwas
di et hyl f or mam , was added sodi um azide (Al drich, O. 359) and

sodi um 25 cooled (10@1):{11;), (qﬂlemhed twithagatery( L), Tared extriacted mﬁthyldhan(ZxﬂODS h,
TS Sol it M. VReS SRERSHS 561 s Washed withtaghyiege colonide C250mE). 0¥ or gani ¢
0y “The of PoEEea BReli® Eis LR tnbaRORR o) shPochobinféd Biblyy diF- 2°

paI | adi um Wm&ﬁﬁﬁlﬂi‘ltered through a s{ii¥age! pdd, wdhed with mekiflend vhisridicMetliyld3. 4 kPa
(1SHFS|) for 48 h on a Buchi = 30 hy dro?enatlon apparatus. The

cat ) yst weklorideae avapprated todeave sanqethsiieneeglyaof pgnzyhmethyl ¢then as an oil (63.1
PU3219 0

evapor at ed & %7 'f’bal%Nym gD MgO«M & 133 (TVS 526,‘“%’3(,:}1)’ 438 (s, 2’%&‘7‘3& CHZ ’

26- NONAo0X03GRLAGE 35233 @UH,08, 331§3€§ 3, CH,). colorless oil (1.59 g, 77%;
[err] H NMR (DVSO- d err] 3.60-3 40(rﬁ 6 18 CH2 and NH2),

3.20 (3, CH3); I\/IS(CI) 428 (100% M+1). (b) (BE)-4-(1-

5t AR s 2 5 SR ol g
;“léiﬁ’éﬁnﬁf B s ke %5@?&?.@%&%&%*&& | (AHE A Bl udder ot e

13), (O. g.ydrogen (50 psi) on a Parr apparatus for 3 h. The catalyst was filtered off (Celite), and
the filtrate was concentrated in vacuo and dried by evaporation of toluene to provide

nonaethylene glycol monomethyl ether as an oil (8.17 g, 99%), LH-NMR (DMSO-dg) &:
4.56 (t, 1 OH), 3.60-3.35 (m, 36, 18 OCHZ) 3.22 (s, 3,CH)).

20
To a solution of nonaethylene glycol monomethyl ether (2.0g. 4.7 mmol) in pyridine (15
mL) at 0° C was added toluenesulfony! chloride (1.35g). After stiring at room
temperature overnight, the mixture was cooled to 0° and adjusted to pH 2 by addition of
12N HCI. Water (200 mL) was added and the solution was washed with methylene

25 chloride (3x50 mL). The combined organic layers were washed with brine, dried

(magnesium sulfate) and evaporated to provide nonaethylene glycol methyl tosyl ether as
a colorless oil (2.7g); "H-NMR (DMSO-d¢)5: 7.85 and 7.55 (2d, 4, C¢H,), 4.18 (m, 2,
CH,OTos), 3.7-3.45 (m 34, 17 CH,), 3.2 (s, 3, OCH,) 2.40 (s, 3, CH,).
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10 .92 mol) and the 2, 5, 8, 11, 14, 17, 20, 23,

26- nonao syl -28-am ne ( part (a) of thisc-fxpsEnl 0.43 g,
1.0 mml?ébn di ret hyl formami de (10 nli) was added 1, 8- oFs4 .

di azabi cycl 0[ 5. 4. 0] undec-7-ene (Al dridh, 0.168 g). The resulting red
solution was stirred at 55[err] Cfor 18 h. Additional amne -
(0.43 g) was added and heating continued for an addi tional 20 h.
The resulting solution was cooled to roomtenperature and adjusted to 15
pH 7.0 by addition of 1N hydrochloric acid. Water (25 nmL) was added and the
sol ution To asolution ofmonacthiiisue glycol methyll tosyd ethar €.6 50443 nmothia NNgani ¢ | ayer

3"';3;’&?233@%‘@;@%@3@@%%%%@% SRR BB aaibiis ca tne

title cony t tef

sol vent | e? ltﬂa?i(?ql e corrpo éﬁ@ E gié‘“?/glwlagséfg%@ éﬁégﬁ&%,tbgé}éﬁft?nepreﬁtﬂmm

(7 DIE\S/SO( 36) Bﬂfdr dﬂué@i \gﬁh gﬂorof?rm (50, mﬂ) Th&ﬂ)sollﬂwiﬁve(s avasdheddwith water 22:10yhLYCH) |
ary.

g{, J= 15.5, 1, CH:% 6.75
(d, 53 = 15 the orgapie)layes dijed (taagnssmmwu ate) andrgqmegniratedg acglorlpssoif (25 2,

oo 5897 Tie biT'wad tssqed i dinand 180 ), ng bbb wif pd%p%llgﬂgmkﬁégrb%&g;scd
2067 [e rNr ] 7@%18%0#%0 ntg) &Q&e@ﬁydrbhen%l? %81% ¥br 48-166n 2 BatH SydfegedaliofGppaatus. H,
(E)-3-[(1, Bh&&lygtoﬁa;mwmmmm (Ceditd)-and soluentdvaporated thi lamﬂalsr Burin-8-y
::.]Ugg%m ¢ f’l 14,17, 2%%9 2’20&%%)@/ oc(%accsq’I -amm't\a/eag g%olor %sr};egll & g, 77%y; 'H-

EE;IOS [(1, MR Ig{/SC K gx3y 0'3t4r?;5f“; 3? 128 %H%a%delﬁ?é%3&0 3 2C%3)’ MS SRS puri n- 8-
yl ] benzoi c(1@0b4 M+1)5 1, 3-Bi s(cycl ohexyl nmet hyl ) -5, 6- d| am nouraci | was

prepared as in part (d) of Exanple 1 by reduction of 1, 6-am no
1, 3-bi s(cycl ohexyl met hyl ) - 5- ni t rosour aci | (2 00 g) and

|rmed| at el th S 4 g) by the
method of ¥ 3% ‘ E@-?i'i-@isse? 3370)
to give ti @&nﬁﬁﬁi&q&mmﬁa%mémzcol Methzl EthVéPAﬁﬁ’deW' id (2.27 g, 85%, mp.
>250[ err] C consisten Structure. 10
Anals. Cal cd for C26H32N404: C, 67.22; H, 6. 94; N, 12.06. Found: C, 67.10;
H 6.97, ) N ES%)§)4 ..

To a mixture of E)-1,3-bis(cyclohexylmethyl)-8-(4-(2-(1H-imidazol-1-

ylcarbony!l)vinyl)phenyl)-9H-purin-2,6(1H,3H)-dione (part (a) of example 13), (0.5 g,

0.92 mmol) and the 2, 5, 8, 11, 14, 17, 20, 23, 26-nonaoxo-octacosyl-28-amine ( part (a)

of this example, 0.43 g, 1.0 mmol) in N,N-dimethyl formamide (10 mL) was added 1,8-
20 - diazabicyclo[5 .4.0]undec-7-en;= (Aldrich, 0.168 g). The resulting red solution was stirred
at 55° C for 18 h. Additional amine (0.43 g) was added and heating continued for an
additional 20 h. The resulting solution was cooled to room temperature and adjusted to
pH 7.0 by addition of IN hydrochloric acid. Water (25 mL) was added and the solution
was washed with ethyl acetate (50 mL). The organic layer was washed with brine, dried
25 (magnesium sulfate) and concentrated under reduced pressure. Chromatography on
silica gel eluted the title compound with 10% methanol-chloroform. Evaporation of
solvent left title compound as a yellow solid (64 mg, 8%); lH—NMR (DMSO-dy)o: 8.24
(t, 1,NH), 8.15(d,J = 8.4,2,2 aryl CH), 7.69 (d,J = 8.3,2,2 aryl CH), 747 (d, ] =
15.5,1,CH=),6.75(d,J=15.8,1,CH=),392 (4, J=7.1,2,CH,;N), 3.78 (d, = 7.2, 2,
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(b)(E)-3-[(1, 3-Bi s(cycl ohexyl nethyl)-1, 2, 3. 6-tetrahydro-2. 6-di oxo-9H puri n-
8- _ s/gly] benzoi ¢ aci d Nonaet hyl ene d ycol Methyl Ether Ester 15
Aslurry \399 5966 PCT/EP98/00784
(E)-3-[(1, 3-bi s(cycl ohexyl net hyl ) -1, 238, 6-t etrahydro- 2, 6-di oxo- 9H pur i-n-8-
yl ] benzoic acid (frompart (a) of this exanple, 0.500 g) in anhydrous N, N
di met hyl formam de (10 nL) was heated briefly to near reflux under nitrogen.
N, N Car bonyl di i m dazole (Aldrich, 0.2 13 g) was added to the

pal e yellow slurry, which 20 t hi nned and turned orange as a gas

evol ved. VCHLNY) 3r6-B84ss5 3668 GHLY, 823 (&IBNEH, P Riogh 25- Oy and
yel | ow solid precipi :(g?ed’.h The»m' xt Ere %tgﬁgtogi;fr» gxcljd%grs 01985 @ﬁldxlinf Ut’ed with
di chl orone@M@XYU&{md,Cﬁ)\d filtered. The solid was washed with

di chl or onet han 0 n dried at_40Jerr]1C to provide
(E)- 1, 3- bi s(&ééﬁ&?ﬁr&ﬂwf@&‘%@g ?’cziQ‘({lfgﬁ-éﬁ:éﬁﬁ N, 7.65. Found: C, 61.66;
1-yl car bonyl Q.‘OV{N,' 7.8penyl]-9H purin-2,6(1H 3H)-dione as a yel | ow powder

(0.46g). A 25 m xture of this solid (0.45g), nonaethyl ene gl ycol
mondnet hyl ether, (frompart (a) of exanple 10, 0.393 g) and
anhydr ous potassium carbonate (0.242 g) in acetonitrile (10 m.)
was stirred at reflux for 20 h. Chloroform (50 nL) was added and the

sol ution washed with 1IN HC, (20 nli).The organic |ayer was
washed wi Yﬁ%ﬁé"? dried (rmagnesi um sul fate), and chronat ogr aphed
on silica @)3-[(EBBis@yclohélyich (419,69 trah9lr

0-2,6-didx0l - BhAR B 5;ation of
sol vents gave - 3- - s .

, IS(CcyC e
PU3219 acid Nonaethylene Glycol Me%/xyl Ether Ester 39
t et Qahydr 0- 2, 6-di ox0- 9H puri n- 8-yl ] benzoi ¢ aci d nonaet hyl ene gl ycol nethyl
ett% r ester as a waxy white solid (0.262 g, 38%; [err] H NWR
(DI\/BOd6)[ : ) 3,61 dro-2.6-di Q i1-1 .1—-(d’ J =
8.0), and T7.57 N eacir 1, cord) ., &. 2’6162,‘11 Or: J § ?111]8:7_1, 2,
CH2N), 3. 88]4emroid acidH2N and [err] 3.70-3.40 (m 32, 16 [err] 3.28 (s, 3,
[err] 2.1- 5 1.6 and 1.4-1.0 (both m 22, cyclohexyl [err] and CH).
Anal . Calcd. For [err] 0.52 [err] C, 61.05; H 8.10; N, 6.33. Found: C,
16 é: g? 5 ( ?y Cﬁg%)s&%%gﬁﬁéﬁ?gm{l’)é :jﬁgdlannnouracWaq%lre%arzeé as in part (d) of %%mﬁle[ 1( 1
, 6-15et r ahysly ed@ctiontifay 6-adtine UBLbisEydloHergRaddiyl)-5-nitrosouracil @06 gNappet hyl ene
A ycol Methyl Ether Ester

immediately condensed with 3-formylbenzoic acid (Aldrich, 1.424 g) by the method of J.

Perumattam (Synthetic Commun. 1989, 19: 3367-3370) to give title compound s an off-
white solid (2.27 g, 85%), m.p. >250°C; 1H-NMR (DMSO-dg) consistent with structure.

Anal. Caled for Cy6H;,N,O,: C, 67.22; H, 6.94; N, 12.06. Found: C, 67.10; H, 6.97;
20 N, 12.04.

(b) (E)-3-{(1,3-Bis(cyclohexylmeﬂ1yl)—1,2,3,6-tetrahydro-2,6-di6xo—9H-purin—8-
yl]benzoic acid Nonaethylene Glycol Methy! Bther Ester

25 A slurry of (E)-3-[(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl]benzoic acid (from part (a) of this example, 0.500 g) in anhydrous N,N-
dimethylformamide (10 mL) was heated briefly to near reftux under nitrogen. N,N'-
Carbonyldiimidazole (Aldrich, 0.213 g) was added to the pale yellow slurry, which
thinned and tumed orange as a gas evolved. Within minutes the sturry turned bright

30 yellow and yellow solid precipitated. The mixture was stirred for 18 h, diluted with
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(a) (B)-4-f(1
3- Bis(cy thyl)-1,2,3,6-tetrahydro-2, 6-di oxo-9Hp
yI]benzchtaaglé%'IGErE 1, 3- Bls(cyclohexylnethyl) 5, 6- |an1%gé§30|
prepared as in part (d) of Exanple 1 39 by reduction of 1, 6- anlno
1, 3- bi s(cycl ohexyl net hyl )-5-nitrosouracil (1.00 g) and
innediately condensed with 4-fornyl benzoic acid (Al drich, 1. 424 g) by t he
met-hod of J. 20 Perunattan1(8ynthetic Commun. 1989, 19: 3367-3370)

to give tit]e compound as an white solid an off-white solid
(720 ny, SdighloremethaseaGfml); émi ﬁFFfRWRTbﬂ@@%)W%th with dichiernmieghasa (300 -t h

12, 06. - Foulth) %4 dgsd a0ty prayfe -1 Soisertipienyipamy g Y- linSidigafy
(B)-4- [ (1 3:yBsbsplvaymenbint it 2. ﬁntﬁéﬁ@%é?ro% Sl Gagyy. mir i n- 8-

yl 11 benzoi c "aci d yl éne Qycol hyl” Et h ster
slurry of mixtare of this solid (0.45g), nonaethylene glycol monomethy] ether, (from part (a) of

(91O SN s ol B o S
ZS“ydr ous ”“5 was stifred at refinx for S0 (Chloroform (50 mL) was gdded and theisolatign was,

reflux undefasﬁadtwmmﬁm,mmm Theorgamcwemaywdsueawﬂemhﬁ fdbdlrich, 0.211
g) was then added to the pale yellow slurry, which t hi nned and

turned or afiyagresivmn gd@t@md\@domwmphﬁdmmﬂmsgd h@usbmmt}l 1086 methanokr i ght
yel | ow and ened as soI | tirred for
18 h, dil et SVagig e suft s d@iﬁﬂ%sdw e“’H] ey Y36 The

bri ght yel

3 1 o St o B S s e

8 [ 3 (2-(] s amautyzvdhtekohe\d (xazm)g;;asw; lﬁmmae(mmm@&us ria(sa aﬁd |st43:{w) 3 €i one
| ow powder

7( A m xture of oé
o nact hyl e E e T B0 7§ martbttn b IEB0 (s BN 308 &lagple

igetgnlzt?r7| ?%H 3§€¥%€\%§&r§ ?llgfj;é IZ(?%]?%OS A0 (%nc‘ﬁ)? ?ﬁzﬁl%&&h% . 21-

was added atmaﬁdm4aquoﬂgm,m Kmﬁ&@qj tahdt)‘ﬂ HCl, (20 nmL). The organic

| ayer was washed with brine, rled maneswmsulfate) and

el uded from Anal.| Caled.disr CasHaoMiD1i0-32 H,0: C, 61.05; Ho % 10 Ns 633! FohndsrGf or m

Evaporatio ft yellow waxy solid which was

repreci pi t§9§é’ﬁ?§#§eﬁ acet at e- hexanes. The yel | ow waxy solid
precipitate wasfiltered 15 and dried to

(E)-4-11, 3-bi s(cycl ohexyl nethyl)-1, 2,3, 6-tetrahydro-2, 6-di oxo- 9H puri n- 8-
yl ] benzoi ¢ aci d nonaet hyl ene glycol nethyl ether ester (0.355 g, 65%;

[err] H NMR (DMBO-d6) [err]: 8.24 (d, J = 8.4, 2, 2 CH), 8.06 ( d,
| = 8.6, 2Examplg244 40 (m 2, [err], -
20 (E)-4-[(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl}benzoic

acid Nonaethylene Glycol Methyl Ether Ester

(a) (E)-4-[(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

yllbenzoic acid

25
1,3-Bis(cyclohexylmethyl)-5,6-diaminouracil was prepared as in part (d) of Example 1
by reduction of 1, 6-amino 1,3-bis(cyclohexyimethyl)-5-nitrosouracit (1.00 g) and
immediately condensed with 4-formylbenzoic acid (Aldrich, 1.424 g) by the method of J.
Perumattam (Synthetic Commun. 1989, 19: 3367-3370) to give title compound as an off-

i

e
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3.90 (d, J = 7.3, [err]), 3.75 (m 4, [err] and [err] 3.70-3.40 (m 32, 16

CH2), 3.19 (s, 3, CH3), 2116and1410(m 22, cyclohexyl
CH2 and ®H)98/30966 Anal. Calcd for [err] C, 61.77; PEN/EBISO®T784, 6. 40.
Found: C, 61.55; H 7.99; Ngo 6. 52 Exarrpl e 25 EN.
(E)-2-[(1.3-Bis(cyclohexyl methyl)-1, 2,3, 6-tetrahydro-2, 6-di oxo- 9H puri n- 8 y
| ] benzoic 25 aci d Nonaet hyl ene Glycol Met hyl Et her Ester

(a) °

(E-2-[(1, 3-Bi s(cycl ohexyl nethyl)-1, 2,3, 6-tetrahydro-2, 6-di oxo- 9H puri n- 8-
yl ] bbenzi L chi; 3 kﬁiﬁl 0 o 1y ’
41 it Solid af,o?ggihu g())/l(l: 84 %yﬂp >380 anlaI %QMS%}Q pr epared
as in par tcondistent withatrpétarel by reductlon of 1, 6-am no

1, 3- bi s(cycl ohexyl met hyl ) -5-ni trosouraci | (k

i mredi at el y Abald Gaked o ChdlN4Qsr 6 6B3Ai & ’é@ﬂdzé dround; C,1672% ¥5)6.98; t he
nmet hod of #I Perumattam (Synt hetic Conmun. 1989, 19: 3367-3370)
to give ti 1% g%npound as an off- 5 white solid off-white solid
(1.32 g, 46%, mp. 271-274[err]C, 1H NVR ( DVSO d6) consi st ent

W th structure. Anal. Calcd for [err] C 67.22; H 6.94; N,
12. 06. Fou@ (Ept-[eﬂ-B&(cyqlo}@xﬂmethyl)-1 2,3 6-tetrahydn2-2:61dloxo-QH-punn-S-( b)
(B)-2-1(1, ah dro-2, 6-di oxo-9H puri n- 8-
yl ] benzoi =1

(5-2-[(1 | . .

, 3-Bi s(cycl ohexyl nethyl )-1, 2, 3, 6-tetrahydro- 2, 6-di oxo-9H- puri n-8-yl ] benzoic
aci d (fronAgturty $2(E)dH(1,Bitds(eyciohpkyimethylON2 3)6-tbtrahytror2¢6-Gioso-9¥-pilren-8et hod
of part (b)_of 15 . Exanmple 24 to .

(E)\92- (1, Emkﬁ“@?’@y%ql@)mP%(q?})ﬂfﬁu&?mlﬁ-otf&g)dhﬂiﬁlf@séim‘oxo 9H- puri n-

ST M e e S
aromatic Cﬁ}mboﬂ yi8midazoR, (Aldiidh] 0.31 B8y Wwasiflen added to theéfalﬁye‘ﬂow?sﬂi%ﬁ')wh ich
3, 50-3.20 34, 17 D), 3.20, (5 3, CHerr), 1.9-1.4 and 1.3-0.8 (m

mnqdmﬂmgq/m)angew a gas evolved. nféin mlmtqsdhe flowy pmq a bngEt
Et Og‘[ irgr I O 1@)4 %nc{ {h}cke:mad6 as'a 3%110\)'3' so?d % d. Tge mixture was stirred for ltﬁnﬁj, dﬂu'te 0.50;

‘15 w1th dichloromethane (30 mL), and filtered. The bright yellow solid was washed with
dichloromethane (30 mL), and dried at 40°C to provide (E)-1,3-bis(cyclohexylmethyl)-
8-[3-(2-( 1H-imidazol-1-ylcarbonyl)vinyl)pheny!]-9H-purin-2,6(1H,3H)-dione as a
yellow powder (0.32g). A mixture of this sample (0.32g), nonaethylene glycol

monomethyl ether (from part (2) of example 10, 0.277 g) and anhydrous potassinm

20 carbonate (0.170 g) in acetonitrile (10 mL) was refluxed for 20 h. Chloroform (50 mL)
was added and the solution was washed with 1N HCI, (20 mL). The organic layer was
washed with brine, dried (mnagnesium sulfate), and eluted from a silica gel column with
10% methanol-chloroform. Evaporation of solvents left yellow waxy solid which was
reprecipitated from ethyl acetate-hexanes. The yellow waxy solid precipitate was filtered

25 and dried to (E)-4-[1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-
yl]benzoic acid nonaethylene glycol methyl ether ester (0.355 g, 65%); 1H-NMR
(DMSO-dg)d: 8.24 (d,7=84,2,2 CH), 8.06 (d,1=8.6, 2, 2 CH), 4.40 (m, 2, CH,0),
3.90 (d, J=17.3, 2,CH;N), 3.75 (m, 4, CH,N and CH,0), 3.70-3.40 (m, 32, 16 CH,), 3.19
(s, 3, CH,), 2.1-1.6 and 1.4-1.0 (m, 22, cyclohexyl CH, and CH).
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Exampl e 26 25 (B)-4-(1

, 3-Bi s(cy g,g% thyl)-1,2. 3, 6-tetrahydro-6-0x0-2-thi OX 0y &b
yI )cmnam(‘vl(,; 2 ls{\lrgnaet hyl ene d ycol Methyl Ether Ester T "
(E)-4- (1, 3-Bi s(cycl ohexyi methyl )1, 2, 3, 81t et r aydr o- 6- oxo- 2-t hi oxo- 9H—pur|n 8
yl)cinnam c acid ( WD 96/ 04280, 500 ng, 0.99mmvl) was esterified with

nonaet hyl ene 30 gl ycol nethyl ether by the nethod of part (b) of
Exanple 24. Title conpound was PU3219
42 i solated as_a

oW Waxy S 20 145 209

[ERR v MR (et GBI X006 8177508 06 N 6.40. Fomd: & 67 95, 15,9927, 00

(d, J =8 ﬁgg?%Zaryl CH), 7.69 (d, J= 15.9, 1, CHE), 6.77 (d, J 16.1,
4,53

1, CH), 0, 2, CH2N), 4.40 (d, J =7.0, 2, CH2N), 4.25 (m 2,
[err]), 3.70 (m 2, [err] 3.6-3.3 (m 32, 16 CH2), 3.23 (s, 3,

CH3), 2.4-2.0 (2m 2, 2CH of 5 cycl ohexyl), 1.80-1.60 and-1.20-1.0
(both m 20Exammiedbexyl CH2). Anal . Cal cd for [err] 0.89 H20:

g 3? 49, |%@Q- (? 3- 1s(cycloge’ﬁinﬁtgy l;:’lz&:gﬁetrahydro-z 6-dioxo-9H- punn-B-yl]hénzZm?O N

(E)-4- (1 3- ﬁw{\@{%@agﬁ@@%&%@;ﬂ t% E’ES lletrahydro 2. 6- di oxo- 9H puri n- 8-yl
) ci nnam ¢ ol Methyl Ether Ester

To a mixture of (E)-1,3-bis(cyclohexyl nethyl)- 8(3(2(IH—|mdazoI-I-

yl car bonyl )VI nyl phen | )-9H— pur| n- 216(1H 3H) - di one (60.75 112 nol e) and

” &—mﬂvﬂro-a,gibexo:ﬂgltmdm&( 650 ni)

15 pot a3 itk a5

was added 1 onaet hyl ene gI ycol nononet hyl ether, (part (a) of
exanpl e 10, - ,ca mmol ). The m xture was refluxed 18 h,
cooljgd to anbient tenperature, and diluted with chloroform (1200

m.). The chlorof orm sol ution was washed with 1N hydrochloric acid (800 ni),
wat er (500 hﬂ)Bis(ayclohexy&metbyb)-Szﬁmianﬁr)omoﬂ wasi prepatedeayrin part (d)ofl Bxatmple 1
Evaporati on of 20 chl or left crude title conmpaound as a yell ow
waxy sol i d%mﬁdg"%% ofd \ﬁﬁgmnol 'bls Yd@l‘ﬁx&ﬁ’é?t@&) éﬁ%‘é%ﬁw&él@ﬂgéﬁw ca gel,

first using LAghaRiNanabidel Wihos Mgﬁ@ﬂzoﬁ@%ﬁd (Aldich, 1. 42#@% fiéthod LT,

nmet hanol -et yl' acet’ate as el uent

waxy Perumattam (Synthetic Commun. 1989, 19: 3367-3370) to give title compound as an off-
15 white solid off-white solid (1.22 g, 46%), mp 271-274°C; TH-NMR (DMSO0-dg)
consistent with structure.
Anal. Calcd for C,¢H3,N,O,: C, 67.22; H, 6.94; N, 12.06. Found: C, 67.25; H, 6.99;
N, 12.11.
20 (b) (E)-2-{(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-

yllbenzoic Acid Nonaethylene Glycol Methyl Ether Ester

(B)-2-[(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl]Jbenzoic
acid (from part (a) of this example, 0.100 g) was converted by the method of part (b) of

25 Example 24 to (E)-2-[(1,3-bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-
_pun'n-8—yl]benzoic acid nonaethylene glycol methyl ether ester (.082 g, 43%), as a amber
oil; IH-NMR (DMSO0-dg)8:.7.80-7.50 (m, 4, 4 aromatic CH), 4.20 (m, 2, CH,0), 3.80-
3.60 (m, 4, 2CH;N), 3.50-3.20 (m, 34, 17 CH,), 3.20, (5,3, CH,), 1.9-1.4 and 1.2-0.8 (m,
22, cyclohexyl). |
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solid. Reprecipitation from chl orof orm hexanes and drying in vacuo title

conpound as a yel | ow waxy solid (64.5g, 65%; 1H NWVR identical to
t he sanpl wobssssssbed i n Exanpl e 25 10, part (b). PCT/EP98/00784 Anal .
Calcd for [err] C, 62.65;, H 8.05; N, 22. Found: C, 62.33; H, 7.94; -—

N, 6.25 Phar maceuti cal Forrmul ati on Exanpl es 30

PU3219 43

In the

foll owi ng Exanpl es, the "active ingredient" may be any conpound of formula
or a phar maceutical ly acceptable salt or soI vat e t her eof

(1)

preferably c
f or mul ati ons £2&-

ng/ t abl et Eound: C, 60.50; H, 8.19; N, 5.83.

C

Avi cel [err]
Lact ose

32
3
1

5

10

15

20

25

30

AR C1ed For GNPy OXS EeAC 0'6d KD C, 6. S0 1 518 533120

R

ActTve’ I ngredi e 25

=4

25 10

: This Sheet Has Been Replated

. mlmam i
Starch (pregel atini sed NF15)

§Oq| Ym starch glycolla
Magnesi um stear ate

(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6- tetrahydré-g%xo-Z-thxoxo&ﬁiimnn—8- 65

yl)cinnamic Acid Nonaethylene Glycol Methyl Ether Ester

(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-6-0x0-2-thioxo-9H-purin-8-
yl)cinnamic acid ( WO 96/04280, 500 mg, 0.99mmol) was esterified with nonaethylene
glycol methyl ether by the method of part (b) of Example 24. Title compound was
isolated as a yellow waxy solid ( 0.145g, 20%); 'H-NMR (DMSO-dg)o: 8.17 (d, T = 8.4,
2,2 aryl CH), 7.90(d, 7=8.4,2,2 aryl CH), 7.69 (4, = 15.9, 1, CH=), 6.77 (4, T = 16.1,
1, CH=), 4.53 (4,1 = 7.0, 2, CH,N), 4.40 (d, ] = 7.0, 2, CH,N), 4.25 (m, 2, CH,0), 3.70
(m, 2, CH,0) 3.6-3.3 (m, 32, 16 CH,), 3.23 (s, 3, CH,), 2.4-2.0 (2m, 2, 2CH of

cyclohexyl), 1.80-1.60 and 1.20-1.0 (both m, 20, cyclohexyl CH,).

Anal. Calcd for C47H;,N,0,,S “0.89 H,0: C, 60.49; H, 7.97; N, 6.00; S, 3.44. Found:

C, 60.49; H, 7.70; N, 6.31; S, 3.55.

Example 27

(E)-4-(1,3-Bis(cyclohexylmethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yl)cinnamic

Acid Nonaethylene Glycol Methyl Ether Ester

To a mixture of (E)-1,3-bis(cyclohexylmethy1)-8-(3-(2-(1H-imidazol-1-

ylcarbonyl)vinyl)phenyl)-9H-purin-2,6(1H,3H)-dione (60.75g, 0.112 mole) and
potassium carbonate (31.0g, 0.225 mole) in acetonitrile (650 mL) was added

nonaethylene glycol monomethy! ether, (part (a) of example 10, 57.8g, 135 mmol ). The

mixture was refluxed 18 h, cooled to ambient temperature, and diluted with chloroform

(1200 mL). The chloroform solution was washed with 1N hydrochloric acid (800 mL),
water (500 mL), and brine (2x 200 mL) and dried (magnesium sulfate. Evaporation of

f
1
1
i
H

H
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20 (ii1) Sublingual

ng/ t abl et D

E . WO RA$¢ i ngredi ent 25 PCT/ER98I00784 2

Avi cel [err] 43 10 25

Lact ose ' 36 -
Manni t ol 51 57

Sucrose 3 Acaci a

? Povi donerm 3 30 Magnesi um st ear ate

a4 chloroform left crude title compound as a yelld%ﬂ&iﬁsohd This solid was
125

For nul at i oclworatogrdphad ywise opsidisa gelgfirsy using lg%amﬂimlﬂhlmfonn@nd they | x
T o et 3 SR P SELS i B Y Pk
g{jﬁ g Slyg; o) 1fdnel%??r?édﬁEdt%ﬁ ﬂdﬁgélﬁﬁiof%ﬁsn-h?(anes and drying in vacuo titRToltpound asa
i’ol ysar bophelidve Waky solid (64.5g, 65%); H—NMRaaentwal to the We desenibed izaExanaple
10, part (b).
Anal. Calod for CiHyN,Oyy: C, 62.65; H, 8.05; N, 6.22. Found: C, 62.33; H, 7.94;
N, 6.25 '

10 Pharmaceutical Formulation Examples

In the following Examples, the "active ingredient" may be any compound of formula (I)

or a pharmaceutically acceptable salt or solvate thereof preferably compound of

Examples 2 to 26.
15
(1)  Tablet formulations
@  Orl
me/tablet
A B c
20 Active ingredient 25 25 25
Avicel 13 - 7
Lactose .18 47 -
Starch (maize) - 9 -
Starch (pregelatinised,NF15) - - 32
25 Sodium starch glycollate 5 - -
Povidone 3 3 -
Magnesium stearate 1 1 1
125 85 65

THIS SHEET HAS BEEN
REPLACED
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The formnul ati on may be prepared by direct conpression of the adm xed

I ngredi ents. (2) Capsule fornulations 20 (1) Powder .
mg/ Capsul WO 98/35966 F PCT/EP98/00784 . G
Active ingiedi ent 25 44 25 Avi cel f-err]
45 25 Lact ose 153 Starch (1500 NF)
117 Sodi um starch gl ycol |l ate 6 -
Magnesi um st ear ate 2 30 225
150 PU3219 45
Formul ati ons F and G nmay be prepared by adm xing the ingredients and
filling two-part . hard gelatin capsules with the resulting m xture.
5 (i @) Leablishubl || . |
m / Capsul e _ H
I Active ingredient mg/Bblet : 25
Macr ogol [err] 4000 BP 200 10 Lecithin
100 Arachi's oil D E 100
225 5 Active ingredient 225 25 25
Avicel 10 -
Lactose - 36
Mannitol 51 : 57
Sucrose - 3
10 Acacia - 3
Povidone 3 : -
Magnesium stearate 1 1
90 125
15

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.

(i) Buccal

20 mg/tablet
Active ingredient 25
Hydroxypropylmethyl
cellulose (HPMC) 25
Polycarbophil 39 . o
25 Magnesium stearate 1 This Shect Has Becn Replaced
- (L
90 |

The formulation may be prepared by direct compression of the admixed ingredients.

THIS SHEET HAS BEGEN
REPLACED




Forrmul ation H may be prepared by nelting the Macrogol[err] 4000 BP,

di sper,si%%g 9 5 active ingredient in the nelt andpgfibbigigrdsno-part .
har d- gel ati'n "capsul es therew th. Formul ation | nmay be prepared_by
di spersing the active ingredient in t#® lecithin and arachis oil
and filling soft, elastic gelatin capsules with the dispersion. -
(iii1) Controlled release 20
ng/ t abl et Active ingredi ent 25
Avi cel [err] 123 Lact ose
62 Triethylcitrate 3 25 Et hyl
gggl ul Ose(2) Capsulg,ff ations 12
46 (i Powdee formulation may be prepared by m xing and extruding
the first Pour Tngredi ents and spheroni sing and drying the
extrudate. The dried pellets are coated wi ig/Gipbyie cel | ul ose as a
rel ease controlling nenbrane and filled into two-part, hard gelatin
capdul es. 5 (3) Intravendus injection formul &ion (i)
% by weight .. . . Active ingregdients _ 2%
Sodi um hyd#%%ed%grcmem Ebd g.s to pH %5 10 Water for
| nj ecti onspvicel 45to 100% - The active
ingredient is taken up in the citrate buffer and sufficient hydrochloric
aci d Lactoseadded to affect sol 483 on and adjust the pHto 7. The
resulting sol ytion i.s . mde up to volunme and f{jltered through a
m cropor e Ssmcgeﬁliéﬁlbz?)steri |l e glass Vials which are se 1 d 15 and
ovgpseal edgogium starch glycollate - 6

Magnesium stearate 2 2

225 150
15 Formulations F and G may be prepared by admixing the ingredients and filling two-part

hard gelatin capsules with the resulting mixture.

Gi)  Liquid fill

mg/Capsule
20 H I
Active ingredient 25 25
Macrogol 4000 BP 200 -
Lecithin - 100
Arachis oil - 100
25 o .
225 225
Formulation H may be prepared by melting the Macrogol 4000 BP, dispersing the active
ingredient in the melt and filling two-part hard gelatin capsules therewith. Formulation I
may be prep;:lred by dispersing the active ingredient in the lecithin and arachis oil and
30 filling soft, elastic gelatin capsules with the dispersion. [ THIS SHEET HAs BEEz:I
REPLACED
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~'E'xarrpl e G Powder capsules for inhalation Active | ngredient

(0.5-7.d ERR] m powder) 1.0nmy 20 Lact ose (30-90[ERRI m
powder) WO 98/35966 49.0 ny The powdrRCHEPESB007831 Xed
until honogeneous and filled i nto Sui tz?bbl y sized hard gelatin :
capsul es (50ng per capsule). Exanpl e H. I nhal ati on aerosol
Active Ingredient (0.5-7.0[ ERR] m povvder) 50.0 ny Sor bi t an
Trioleate 100. 00ny Saccharin Sodi um
(0.5-7.0[err] m powder) 5.0 ng 30 : Met hanol
2.0 ny PU3219
47 Tri chl or of | uor onet hane 4.2 ¢
Di chl or odi fihyor eRidAdPrelease to 10.0 ni | The
sorbitan triol eate ard Tetanol were dissolved in the
trichloro-fluoronmethane. The 5 sacahgitabtetsodi um and active
I ngredi ent were_dispersed in the mxture which was then
transf er r edictiyge E%‘?Sﬁ?’ﬁbl e aerosol canister and5the dichl orof | uor onet hane
i nj egt ed t v? t he val ve syst enﬂBThi S conposition provides
0.5 nmg of active ingredient in each 100[err]]| dose. 10
Bi ol ogi cal TAstbsevity 62 '
Triethylcitrate 3
Ethyl cellulose 12
10 225

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.

15
(3) Intravenous injection formulation -
(i) % by weight
Active ingredients 2%
20 Sodium hydroxide . qstopH7
Water for Injections 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
25 volume and filtered through a micropore filter into sterile glass vials which are sealed

and oversealed.

Example G: Powder capsules for inhalation

—_——

—_—

-
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) Carrageenan Pl eurisy Assay The antiinflammatory activity of
conpounds I nvention was determ ned by the 15 p ur e of

Vi negar , ﬁ@;%{sggﬁ‘;., Proc. Soc. Exp. Biol. Med., 1981, 168,£§§’§§§/°%§1 ng-
mal e Lewis rats of 150 20 g4mns. The carrageenan dose was 0.°075
ng/rat. Pleural exudate was harvested four hours after injectian
of carrageenan. Acute antiinflammuatory activity : was determ ned by
i nhibition of pleural edema and inflanmmatory cells (neutrophils) from

a negative (vehicle) control group. 20 2) Acetic Acid Colitis
Assay Active Ingradliént-(0.5¢7.Gprrpoadsr) act i vity of g¢oip@unds of the invention
was deternmined in the Acetic Acid Colitis rat nodel using the °
procedur e bectpseB0f0m powdes) al ., 1990, 255:57499a6gin 25 mal e Lewi s
rats 275 + 25 grams. Conpounds were administered either orally or rectally
24, 16 and 4 hours prior to the 40 second instillation of 3% aceti-c acid

| uti ' 3 i 0 L 1 oht .
anest hosi o erRe e grere minfil Uit Rorae SR ad G o8 aiBH] stk spfesip o

| at €5 t he capsalesfSOmgperdapsuledd and 6cm of the proximal col on was
exci sed wei ghed for edema. Neutrophil inflammation was determ ned by
nmeasuri ng 30 MPO | evel s in the scraped colonic nmucosa fromthese
rats. Anti gl L ct LV LY PU3219
48 Ekml R falatiBf blobid by inhibition of edena formation and
mucosal MPO | evel s conpared to t he negative control group
(vehicle). . Results 5
CARRAGEENAA(ctive Ingredient (ASH101an powiler) 50.0 mg
PL | SY 4 . COLITIS (24hr
Lot > Borblhn Triojeatg v poges 100.00 mg
ED50 (Md R§ddcharin Sodium (0.3-¥6{ufGowder) - CONEND PEG
n ( ROUTE)

Methanol 2.0 mg

Trichloroflucromethane 42¢g

Dichlorodifluoromethane to 10.0 ml

15

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 dichloroflucromethane injected through

the valve system. This composition provides 0.5 mg of active ingredient in each 100pl
20 dose.

Biological Activity

I) Carrageenan Pleurisy Assay

25

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 mg/rat. Pleural

exudate was harvested four hours after injection of carrageenan. Acute antiinflammatory
_./
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(or avg.) CELLS EDENVA MPO Tl SSUE

VEI GHT Dexanet hasone 0.02 0.015
0.03 woW0835966 (ic) (ic) ExargdmERs/00784 CH3
10 - 0..02 0.2 5.0 3 5.0 S
(ic) (ic) Exanpl e 16 CH3 9 0.5

0.5 50 50 _ -
(po) - (po) Exanpl e 15 CH err] 15 or 16

0.4 0.2 50 i nactive

50,
fﬁgét i \(/e actl)vxtyowgs detcnmnedeynPnhlbltlon of,\rpleural ecienla and mﬂammato?y cells

I e S e

.1 Exampl e 16 OH - 32.2

.2 NT NT = Not tested I C
| nt racoIZ)hAcetmjﬁmdl(hlmaﬁSW po = Oral administration 10

The parent acid i.e. the corrpound of reference exanple 1 is inactive in

bot ¥ assays. In Vivo Septic Shock Model: CParvum LPS Shock
Mal'e CD-1 gh@gan %ﬁm%@gy ﬁmyloff%o Yeids o?%@ixﬂ&;nd}l@zas d’ét@mhﬂé@ﬁxttﬁ@ Acetic

i ntravenously ? O [err]g killed C. Parvum (Coparvax;
Bur r oughs Xeéid Colitis raRiHBde]l\i@)nthhn pdwo;dure of Fretland, Damlal;tﬂSQ;riZGéSQZé%npect ed

. V. th 20 E. _Coli 026:B | h de
:_a\tgs,WIDet r@ﬂef?\‘r{’i]f “Ptﬁz'{%éz:gr%%‘éﬁc °’6‘Pg'f"%g‘é'ﬁ P@E&EI B%%%E?Wéﬁ&m(rf?s@n["err] g

ggr mouse) 24, 16 and 4 hours pnolx?lt@ 240 second instillation of 3% acetic acid solution in the

hoozo

10 proximal 6 cm of the colon under light anesthesia. The colon was immediately washed
with 5 cc of saline. 24 hours later the rats were sacrificed and 6 cm of the proximal colon
was excised weighed for edema. Neutrophil inflammation was determined by measuring
MPO levels in the scraped colonic mucosa from these rats, Anti-inflammatory activity

- was quantitated by inhibition of edema formation and mucosal MPO levels compared to

15 the negative control group (vehicle).
Results
CARRAGEENAN ACETIC ACID
PLEURISY (4 hr) COLITIS (24hr)
LOCAL ACTIVE DOSE
EDs, (MG/RAT) IMG/KG]
COMPOUND PEG n (ROUTE)
(oravg.) CELLS EDEMA MPO TISSUE
WEIGHT
Dexamethasone 0.02 0.015 0.03 0.17
. (ic) (ic)
Example 9 CH, 10 0.02 0.2 5.0 5.0
(ic) (ic)
Example 10 CH, 9 0.5 05 50 50
(po) (po)
Example 15 CH, 150ri6 0.4 0.2 50 inactive
(po) (50, po)
Example 14 CH, 41.5 Inactive 0.5 NT NT
0.5
Example 18 OH 13 0.1 0.1 NT NT
Example 17 OH 18.9 0.1 0.1 NT NT
Example 16 OH 322 0.2 0.2 NT NT
TeiS »RA0T HAS BUEN
This Sheet Has Been Replaced RESLACED
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The test conmpounds are dissolved in dinethyl sul phoxide and diluted into
. 5% et h cellul ose and then dosed orally 2 hour t he
LPS and aqusg%fme tinme as the LPS. %C%’&%'&{’g‘ S

Results

Conpound Al i ve/ Tot al 49 9% Survivors
(Oral Dose) Contr ol 0/ 8 -
0 Exanple 9 4/ 8 50
(75 rmgl kg Ref er ence 2/ 8
25 Example 1 (75 ng/ kg)
50 NT =Not tested CLAI M5
1. A conpound of f err
H P U‘ Intraco(iomc agmg gtratwm N 0 [ ]
[err] N N ;% = Oral adminisfriflor” X (1) _ 5

5 The parent acid i.e. the compound of reference example 1 is inactive in both assays.

3) In Vivo Septic Shock Model: C Parvum/LPS Shock

Male CD-1 mice, 25-30g (Charles River: Raleigh, NC), are injected intravenously (i.v.)
10 with 100 pp}g killed C. Parvum (Coparvax; Burroughs Wellcome, RTP, NC).Ten days
later the mice are injected i.v. with 20up}g E. Coli 026:B6 lipopolysaccharide (LPS;
Difco Labs, Detroit, MI) in the presence of the analgesic butorphenol (150 pu}g per

mouse).

15 The test compounds are dissolved in dimethyl sulphoxide and diluted into 0.5% methyl
cellulose and then dosed orally 2 hours before the LPS and at the same time as the LPS.

Results

Compound Alive/Total % Survivors -
(Oral Dose)
Control 0/8 0
Example 9 4/8 50
(75 mg/kg
Reference 2/8 25
Example 1
(75 mg/kg)

20

REPLACED
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or a solvate thereof wherein: Xis -O or -NH; Qis
(-CH2-)[err], (-CH=CH)p, (-C=C)[ERR] where p is an integer of fromO to

4; 10 woBA#sE is hydrogen or methyl : R ERR] ﬁ?ﬁ-ﬁ,ﬁﬁg S
|ndependently represent 0 or S. nis an integer of 1 to 50; and.

R is hydrogen or nethyl. > A conpound according to claiml
wherein Xis -0- or -NH and RRERR] is H. 3. A conpound -
according to claim1l or 2 wherein n is an integer from8 to 20.

4. A conmpound according to claim3 wherein n is an integer from 8-15. 20
5. A conmpound according to any of Clains 1-4 wherein R ERR] represents O
and R ERR] represents 0O or CEAIMS 6. A conpound according
to Caim5 wherein RRERR] and R ERR] represent 0. 25 :

51 7. A conpound according to any of clains 1-6 wherein p
representq, Q\E)dimﬂoundoffonnula( 8. A corrpound according to any of clainms 1-7
wherein Q represents (- ?[ERR] 9. A conpound according to
any preceding claim vvherel n the

C X nR
R
J H
LG
A 77\ ! { 0
R*>"N” N Q—C—X\Y }*R
R!
S
or a solvate thereof wherein:
X is -O- or -NH-;
| Q is (-CHy-),, (-CH=CH-),, (-C=C-), where p is an integer of from 0 to 4;

10 R! is hydrogen or methyl;
R? and R’ independently represent O or S.
n is an integer of 1 to 50; and This Sheet Has Been Replac
Ris ytoge r ot i
R? and R® independently represent =O or =S |

15
2. A compound according to claim 1 wherein X is -O- or -NH- and R' is H.
3. A compound according to claim 1 or 2 wherein n is an integer from 8 to 20.

20 4. A compound according to claim 3 wherein n is an integer from 8-15.

5. A compound according to any of Claims 1-4 wherein R’ represents O and R?

represents O or S.

RN THiS SHEET AS BEES
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substituent is attached to the phenyl ring in the para position. 10

10. d of formJIa(Ia)

N %8%89&9 o ferr] [err] Wgy:ms/oo?s‘t |
0 N N or a solvate thereof wherein: 15 Xis -0 or
- NH-; Qis (-CHERR]-)p, (-CH=CH)p, (-CC)p where

Is an integer of from1 to 4; R ERR] is hydrogen or nethyl;
nisan integer of 1 to 50; and 20 R i s hydrogen or nethyl.

11. A conpound according to Caim1 which |s (B)-4-(1

, 3-Bi s(cycléo memlfﬁiﬁlﬁ)abéordmg to Claim 5 wherein R” and R® represent O.

, 2,3, 6-tetrahydro- 2, 6-di oxo-9H purin-8-yl)ci nnam c Aci d

Decaet hyl ene d ycol Met hyI Et her Ester; and

2 3,6-tetd ah’&&‘?’ﬂé‘i‘)"@ i dieapy ‘B’E?{Cﬁg’@%ﬁ Btrpfptesents Oor 1. pg g

Nonaet hyl ene d ycol Methyl Ether Ester; (B)-3-[1

, 3-Bi s(cycl ohexyl net hyl ) -1

, 2, 35 6- t et Balty compdiind-adcaniingdblapyiof claifhsyl-] eihereinQaepresents (-CH=6E-)].

Nonaet hyl ene 3 ycol Methyl Ether Ester; 5

(E)-4-[1,3-Bis(cycl ohexyl methyl)-1, 2,3, 6-tetrahydro-2, 6-di oxo-9H purin-8-yl
) ci nnam ¢ 9. A compoun%(gcgorm%qg W{:r%@eedu% éﬁgi?rllw erteﬂyt&lc Ether Am de;

O

I Y
@Q—C x(ﬁ;’oj;R
Rl

10 substituent is attached to the phenyl ring in the para position.

10. A compound of formula (Ia)

8]
O
e N
i)iN/ (Q)—C—Xb( } (1a)
N H

15
or solvate thereof wherein: 00 0B O
X is -O- or -NH-; e s s
Qs (-CH,-),, (-CH=CH-),, (-C=C-), where
P is an integer of from 1 to 4;

20 R' is hydrogen or methyl;

n is an integer of 1 to 50; and _ |

R is hydrogen or methyl.

This Sheet Has Been Rep Ia;;ed
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(BE)-4-T1I

, 3-Bi s(cycl ohexyl methyl )-1, 2, 3, 6-tetrahydro- 2, 6-di oxo-9H- puri n-8-yl ] benzoi c
aci d_Nonaed bsrsssee G ycol Methyl Ether Ester 10 12PC;‘/EP98/00merQund
according to any of Cains 1 to 11 or ? pharmaceutical ly .
acceptabl e sol vate thereof for use in“fTherapy. 13. A

phar maceuti cal conposition conprising a conpound or pharmaceutically -
accept abl e solvate therof according to any of Clains | to Il together with
a 15 pharmaceutical ly acceptable diluent or carrier. 14.
Use of a conpound according to any of Clains 1 to 11 or a pharmaceutically
accept abl ellsol vatA comppuagd accordingfo Glaimut ahiclrie: of a nedi canent for the

t r eat ment R
A b o (1 B‘S‘%Ygédr*?%i’g‘ﬁ*&‘?‘)‘“%ﬁﬁﬁéﬁc%‘?&?n%&‘?’éb SPPE S ERR P) | o

t her eof ‘Acid Decae eﬁ’é’& terEsterignd conpound of fornula (I1).
% err % (E)-4-(1 ,3-B1s(cyciohexyhnethyl)-1 2,3,6-tetrahydro-2, 6—Jﬂoxo-9H (Sunn-{i-yggimnamz 1)
er r
5 Acig Nongethylens Glyegl Methy] Btheg Bsteher eof wi t h a conpound of formul a
( I ). (E)-3-1,3-Bis(yclol@xyimethyl)-1,2,3,6-tetrahydre-2,6-dioxo-9H-purin-8-yljcinnamic

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 Nonaethylene Glycol Methyl Ether Amide;

10 (E)-4-[1,3-Bis(cyclohexyimethyl)-1,2,3,6-tetrahydro-2,6-dioxo-9H-purin-8-yljbenzoic
acid Nonaethylene Glycol Methyl Ether Ester

12. A compound according to any of Claims 1 to 11 or a pharmaceutically
acceptable solvate thereof for use in therapy.

15
13. A pharmaceutical composition comprising a compound or pharmaceutically
acceptable solvate therof according to any of Claims 1 to 11 together with a
pharmaceutically acceptable diluent or carrier.

20 14. Use of a compound according to any of Claims 1 to 11 or a pharmaceutically
acceptable solvate thereof for the manufacture of a medicament for the treatment of
inflammatory conditions and immune disorders.

15. A method of treating inflammatory conditions and immune disorders in a subject in

25 need thereof which comprises administering to said subject a therapeutically effective
amount of a compound according to any of Claims 1 to 11 or a pharmaceutically
acceptable solvate thereof.

16. A process for preparing a compound according to claims 1-11 or solvates thereof

30 which comprises reacting a compound of formula (IT).
MR O )
THIS SHEET HAS BEEN
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wherein Q X, Rerr], Rand n are as defined in Caim1l and optionally
converti conpound of forrmula (1) so fornmed to a dlfferent
n‘g 9P§f%ﬁ|a (1) o

conpeund r to a correspondi ng soTGHERIS/07845

16. A process for preparing a conmpoundsdf formula (1) wherein Rerr] and
Rlerr] are 0 which conpri ses condensation of a conpound of
formula (IV): : CHO

Q - X R (1v) 10
or an acetal derivative thereof, wherein Q X, Rerr], n and R are
as herei nbefore defined, O wth

1, 3- bi s(cycl ohexyl net )ﬁ) 5 6 d[ amHouraC|I

O\(Q “ an |

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

Hx{\(O}R am
Rl

5 .
wherein Q, X, R', R and n are as defined in Claim 1 and optionally converting the -
compound of formula (1) so formed to a different compound of formula (I) or to a
corresponding solvate.
10 17. A process for preparing a compound of formula (1) which comprises condensation
of a compound of formula (IV):
CHO
]
C
Y, 03\
R!
15 or an acetal derivative thereof, T
ootal drty | MR R R
wherein Q, X, R, n and R are as hereinbefore defined, * ¢ L M s ow

with 1,3-bis(cyclohexylmethyt)-S,6-diaminouracil,
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