Titl e: PURI NE DERI VATI VES. PREPARATI ON METHOD AND PHARVACEUTI CAL

COMPCSI T1 ONS CONTAI NI NG  SAME Abstract: The invention concerns novel
products of fornmula (1), wherein: Z represents -CH e$fiavemiveP@ns] -, - CO,
-CO00-, -CONH or - Z -R-CH2)2-NR3-, n represents O or 1; Rt represents
NH-(Z)n-R1 hydrogen, aryl, -CH2-aryl, -SQ2-aryl, -CO aryl, heterocyclic,
-CH2- heterocyclic, alkyl and R6 N N -SQ2tal kyl; R2 represents al kyl.
cycl oal kyl or S ,DERIVAINVES~OF| PURBiRs OUHEJRe PRERARATIOW EROZESS, ARDI phur or

NR3; Y represents rgmw, EPL@{;E{ oL NR3, DL gﬁ%&ﬁg‘ﬁare ei t her
sel ect ed anong hydrogen, hydroxyl. a Y$, éﬁkoxy and , or form=Q or
=N-OR4; R3 represents hydrogen, al kyl or cycloal kyl; R4 represenfs
hydrogen, alkyl, gyeloaldeyl QhoBRYlon SB14ERE3CNLS Y088 2L
cycl oal kyl or

purine, their preparation process, the new intermediates

obtained, their use as medicaments, the pharmaceutical

compositions containing them and the new use of such

derivatives of purine.

Therefore a subject of the invention is new derivatives

of purine having anti-proliferative properties and in

particular derivatives of purine endowed with an inhibitory

effect vis~a-vis cycline-dependent kinase proteins i.e.

abbreviated to ‘cdk’ which will be used in the rest of the
text.

Study of the molecular mechanisms which control the cell
cycle has allowed the regulatory role of the cdk thus defined
to be demonstrated. The cdk's are proteins constituted by at
least two sub-~units, a catalytic sub-unit (of which cdc? is
the prototype) and a regulatory sub-unit {cycline}. A
certain number of cdk's are thus known. The cdk's therefore
form proteinic complexes each of which is involved in a phase
of the cell cycle.

Numerous documents in the literature describe the
existence and the role of cdk's and as an example there can
‘be mentioned in particular document WO 97/20842.

Several kinase inhibitors have been described such as
butyrolactone, flavopiridol and 2(2-hydroxyethylamino) -6~
benzylamino~9-methylpurine called olomoucine.

A subject of the present invention is therefore the

products of formula (I):



M -COO hu; R6 represents hydrogen, hal ogen. hydroxyl, alkyl, al koxy or

NHR3; said products being all in isoneric forns and their '. salts, as
medi ci nes. (57) Abregk: L' invention concern |es nouv§ﬁHgvépﬁt%jlyob§ de
formule (1), dans laquelle: Z represents: -CH2-, -SO2- - COO,

-CONH- ou -(CH2)2-NR3-, n represents Oor 1, Rl represente hydrogen aryl e.
-CH2-aryle. -SQ2-aryle, -CO aryle, het ezrocycl i que, -CH, -hetdrocyclique,

al kyle et -S2-al kyle, R2 represent: al kyle. cycloal kyl e on heterocycl e
renfermant oxygene, soufre ou NR3, Y represents: oxygene, soufre ou NR3,
D, et D2 soil Sant choisis parm r@égérg bydr oxyl e. al kyl e, al coxy et
NHRS, soit forment =O ou =N-OR4, ¥ Bnesente hydr ogen. al kyl e ou

cycl oal kyl e. R4 represpnte hydro n, yl e, cycloalkyle on aryle, R5
represente hydrﬁgen al kyl aﬂ%l e on -COOxbu, R6 represente

hydr ogen, hal oge ) OX Ye%@:qj e, /al coxy ou NHR3, ces produits etant
sous routes |es ¥prne gonmer es |edNsets, a titre de nedicanents. 21
Novenmber 2003 1 DERI VATIVES OF PUR N% THEI R PREPARATI ON PROCESS AND
PHARMACEUTI CAL COMPOSI TI ONS CONTAI NI N 2I'HEM The present invention relates
to new derivatives of purine, their preparation process, the new

i nternedi ates obtained, their use as nedi canents, the pharmaceuti cal
conposi tiQns,gQit.ai ning them and the new use of such derivatives of

puri ne. Jher efore a subject of the invention is new derivatives of purine
havi ng ari |rqpfn§15ia‘rﬁmtﬁhﬁe qinf@;i@rntti estHaﬁd +80;-partdayl arcader,i vati ves of

purine enc | 1 itory . effect vis-a-vis cycline-dependent
ki nase prg‘%ﬂ (%r%b)b:&% atré‘(ihicgl'cdk which will be used in the rest
of the tﬁ)ﬁepr@slédq}tsoftﬁ&qnmlg@quloabrmqhani sms which control the cell

cycle has allowed the regulatory role of the cdk thus defined to be
denonst r dhieds FResSeaktsoRr ENpr BYdrageronset utledl dyYht —§astr Wwo

sub-uni ts.s-gatal yLEG- éyplunheté9$cy@1§9 CA6, rr 4ol QRﬁQRPt%H% jand a
regul atory sub-unit (cycline). certai n’ nunber of c s are thus known.
The cdk' seaﬂmefSé}zoaékyﬁorﬂﬂpp@ﬂe; ni c conpl exes each of which is involved in
a phase f the cell cycle. Nunerous doc S|ntheI|teratur descri be
the existefcB8 &rd fL'ﬁe roP%té?nééEV Sﬁ%ﬁggg é exhhPrer t Herer ¥y %‘ Cﬁ

ment i OneCh]iH’ylpa:raIdlei&|larccdﬁ(élimi&m1b WO 2620842 cabevar akomki nase i nhibitors

have been descrlbed such as butyrol actone, flavopiridol and
2( 2- hydr SRk efisalpedz v SRithHG26SReCly PBGREHEAESHI BAtBFBABGSI fie. A

subj ect  afydike 1Pr@3ent durwenthon d siolhekehrhBetBesuch that one or

more of the members represents an oxygen atom, a sulphur atom

or the NR3; radical,

Y represents an oxygen atom, a sulphur atom or the NR;
radical,

D; and D, either, identical or different, are chosen from the
hydrogen atom, the hydroxyl radical, the linear or branched
alkyl, alkoxy radicals containing at most 6 carbon atoms and
the NHRs radicals, or together form the =0 or =N-0QR,; radical,
R; represents the hydrogen atom, an alkyl or cycloalkyl
radical,

Ry represents the hydrogen atom, an alkyl, cycloalkyl or aryl
radical,

Rs represents the hydrogen atom, an alkyl, cycloalkyl radical

or the -COOtBu (Boc) radical,



products of forrmula (1): 21 Novenber 2003 2 (1) in which: Z represents the
divalent -CH2-, -SQ2-, -CO, -COO, -CONH or - (CH2)2-NR3- radical, n
represents the integer 0 or 1, Rl is chosen fromthe fydsRosseabom the
aryl, -CH2-aryl, -S2-aryl, -CO aryl, heterocyclic, -CH2-heterocyclic,
al kyl and -S02-al kyl radicals, R2 represents an optionally substituted,
| i near or branched al kyl radical containing at nost 10 carbon atons, a

cycloal kyl radical or a saturated or unsat urated heterocyclic radical
const i t ut ed®by R CRABEE S 6" e Y8 I8Ncht-¢hate brécorn apre ot RERBHBEr s

represents afdoxygden atiaphra s Rheat 90y or Like NR3 nadical , Y represents
an oxygen atom a sul phur atomor the NR3 "radical, D, and D2 either,

pn
i dentical of°uFd fE @t YPet chdehofr 8RPRhe T MydrdgencatiGial -t he hydr oxyl

radi cal, theilinearcyenohirpchediiallkyhe cgh&kPXbd@diceal §i 600 alhidg cat . nost
6 carbon atons and the NHRS5 radicals, or together formthe =0 or =N-OR4
radi cal , TRPIBSENPR3t he hydrogen atom an al kyl or cycloal kyl radical,

R4 representsithe hytyegend atom @ iablYivo &Y JeQalhKyinds - a5y |bramatiecal , RS
represents thet hydr ogen atom _an %I kyl , cycl oal kyl radical or the -COQ Bu
(Boc) radi c&P" 15y BfbBY S Do FeFLOoRG F bt eSBHES St ABSRYEBYen atom a
hal ogen at oalltie: kydnexykyl radical, , agylifieamheQk Degpehed-aliadLs al koxy
r adi cal contgl ni gibat nmpst 6 carbon atons or. an NHR3 radical, all the -
cycLoalLkyL -fabi¥ Q&P Reth A& e CE8ht ¥ THATY 4t hesPY @ ¢'DSIW At ons, al | .
the al kyl rasticalls debsaed: ahov@ebabnggdh NRANMQr cheangdesky Comyaindi, Nng at
nost 6 carbon atons (unl ess speci fi eclzl), aJEI t he cyécl oal kyl , al kyl " aryl and
heterocycli%Lqﬁﬁi@éW , triflucoromethyl, trifluoromethoxy radicals,” the

alkoxy radical containing at most & carbon atoms, the -NHR4,

-CORq, —COOR,; and -CONHR, radicals in thch R; has the meaning

indicated above and the radicals with an acid function and

acid isosters,

all the aryl and heterocyclic radicals defined above also

being optionally substituted by one or more alkyl radicals

containing at most 6 carbon atoms optlonally substituted by a

CN radical or by a COOR4 radical in which Ry has the meaning

indicated above,

all the aryl radicals defined above also being optionally

substituted by a dioxol radical, by an -S-alkyl radical

containing at most 6 carbon atoms or by an aryl or cycloalkyl

radical containing at most 6 carbon atoms optionally |

interrupted by one or more heterocatoms chosen from the

o¥xygen, nitrogen or sulphur atoms,

said products of formula (I} being in all possible racemic,

enantiomeric and diasterecolsomeric forms, as well as the

addition salts with mineral and organic acids or with mineral

and organic bases of said products of formula (I},

being understood that when Z represents =CHZ-, -=n represents 0 or L.

Rl represents aryl, -CH2-aryl, heterocyclic, CHZ-heterccyclic ot

alkyl, Y represents NR3 and R2, R3, R4 and RS represent the values




.defined above being optionally substituted by one or nore radicals chosen
fromthe hal ogen atons, the hydroxyl, cyano, nitro, aryl, trifluoronethyl,
trifluoromethoxy radicals, the alkoxy radical contaiByRgvaho80sig36 carbon
atonms, the -NHR4, -COR4, -COOR4 and -CONHR4 radicals in which R4 has the
meani ng indicated above and the radicals with an acid function and acid
isosters, all the aryl and heterocyclic radicals defined above al so - being
optional ly substituted by one or norg,al kyl radicals containing at nost 6
carbon atons optionally substituted by a OCN radical or by a COOR4 radical
in which R4 has the neaning indicated above, all the_ aryl radicals defined
above ap§6LW§Fﬁg”@é??ﬁﬁaﬁm§ﬁ59b§?qﬁGﬁeﬂnﬁyuﬁtﬁﬂ@%ﬁﬁ”rgﬁﬁgép? By A

.- S- al kyk-okadiLalca) COPt@NLRIDAL TPOShdbpearden rakeakt ofcday hgaraget, or
cycLoal kyl radical. containing at nost 6 carbon atons optionally

i nt er r uPREBIERr GHEVLr ORFYIECKEL er oat ons chosen from the oxygen, nitrogen or
sul phur atons, said products of fornula SL) being in all. possible racemc,
enant i omer i ctarfd iR si 8nEPiFRYt-ar hd! a89wef “Bett ARl letditi on salts
with mnenal @and, arganic achdseheW bkhinesakcaand-9t gantesbagges of said
products of formula (1), being understood that when Z represents --CH2-, -n
repr esemiE Ol orethyl, Rropgpreseapsoaryt, buoHp. akypbuheler segchbiucy L.

CH2- - het er,ocycli.c or.  alkyl r.epres NR3 , , R4 _and R5
represg%?“i%ﬁﬁﬁgrué?nﬁfLNo&Eﬁ%%PE8603ﬁgg§5é5?ﬁ§§gﬁg?eapgv3}S?hen ei ther D1
and D2 together formthe =0 and =N-OR4 radical or one of D1, D2 and K6 is
different from hydrogen, halogen, alkyl or alcoxy. In the products of
formuLa (1) and in what follows: - the term Linear or branched al kyl

radi cal designates the nmethyl, ethyl, propyl, isopropyl, butyl,isobutyl,
sec-butyl, test-butyl, pentyl, isopentyl, hexyl, isohexyl and also 21
Novenmber 2003 4 heptyl,octyl, nonyl and decyl radicals as well as their

| i near or branched position isoners, - the termlinear or branched al koxy
desi gnat es t he net hoxy,




e

et hoxy, propoxy, isopropoxy, linear, secondary or tertiary butoxy, pentoxy
or hexoxy radicals as well as their linear or branched position isoners, -
the term hal ogen atom preferably designates the chl orppgovatisa 2dogt can

al so represent a fluorine, bromne or iodine atom - the term cycl oal kyl
radi cal dﬁsi %nﬁt es the cyclopropyl, cydlobutyl radicals and quite

particul arfy e EGEVopeRPYPY] and dgcybhexylcipgigalwelt dde-tesiim aryl

radi cal deshghat es Wp t - ocyclic radicals or radicals
constituted by condengggﬁégagggé%{;?cys?‘il%ﬁ%ﬁ As exanpl es of such an aryl
radi cal, Théh& E&AmMbéinment bonedabbee@henydxPradaiiitdwds radi ealthoxy t he
term het epegyglic gggbggl designates a saturated or unsaturated carbocylic
radi cal constitlted by af FOSP.BPOFRNbLIREA Tt evqaqstaat hyp Tori Il arot e

het er oat olBEokienpeoabxer or dhékek entaqchosen § ramt he &N, LS 0g8N or
sul phur agggs.h ghere.can be nentioned in particular the dioxol ane, .
di oxane, ditniof aRB% FhPBokBPBRES, t hi ooxane, pi perazinyl radical,

pi per azi nyl tBabsé kUL &UoHYN axtd ched al kyl . .radical, .containing
at nost 4 carbon atons, (I?hi eny?rﬁg%%p%%g%?t E3Selr%ﬂ‘E‘lktaer?"d & r?l%gr?ﬁl,“ef uryl
such as 28F9fy| PupyFrdylseckermesenipya i tydqr idra)y tirdydi nan @ rd<pyikindy| |
pyrimdylaztgyrrolyl, thiazolyl, isothiazolyl, diazolyl, triazolyl,
tetrazolyl, thiadiazolyl, thiatriazolyl, oxazolyl, oxadiazolyl, 3- or 4-

i soxazol yt; thherernanyal sol bel nentionedcangensad thféetc‘g?/fc(i%}ﬁ%h'g 19roups

cont ai ni ”%@fo&?@ 1 oan(ﬁ. he]:ﬁer oatom chosen from sul phur, nitr gen and
oxygen, fo exarrp’?e et earﬂA Tlch Pag t3-dmzdtvhithry cychepzotyiy| |
benzopyr rahylcychetnztyi dazol 9415 benzoxazol yl, thionaphthyl, indolyl or
purinyl. There can quite particularly be nentioned the follow ng radicals:
t hi enyl suchs" 2% Hehly | Lt dsisdryiates] uNsaentrat e800Rchockunyk such as
2-furyl |rdetdsahy f 1. i . Letrahydrothienyl., pyrrolyl, :
pyrrolinyl and py?{lgl%%Ylncya\l.gq,&:ﬁdgﬁggtJtt#écegagﬁgpggel}?eﬁns8’?5%8?@4“

het er ocycl4t9s r adiT asmpirsatafr ated et ergayehiechadi eghscarg,preferred -

the ter magid Junptda 1A5 4, 50512, des grates the free

- the term heterocyclic radical designates a saturated or
unsaturated carbocylic radical constituted by at most 6
members interrupted by one or more heteroatoms, identical or
different, chosen from the Oxygen, nitrogen or sulphur atoms.
There can be mentioned in particular the dioxolane, dioxane,
dithiolane, thiocoxoclane, thiooxane, piperazinyl radical,
piperazinyl substituted by a linear or branched alkyl
radical, containing at most 4 carbon atoms, thienyl such as
“2-thienyl and 3-thienyl, furyl such as 2-furyl, pyridyl such
as 2-pyridyl, 3-pyridyl and 4-pyridyl, pyrimidyl, pyrrolyl,
thiazolyl, isothiazolyl, diazolyl, triazolyl, tetrazolyl,
thiadiazolyl, thiatriazolyl, oxazolyl, oxadiazolyl, 3- or 4-
isoxazolyl; there can also be mentionéd condensed
heterocyclic groups containing at least one hetercateom chosen
from sulphur, nitrogen and oxXygen, for example benzothienyl
such as 3-benzothienyl, benzofuryl, benzopyrrolyl,
benzimidazolyl, benzoxazolyl, thionaphthyl, indolyl or
purinyl. There can quite particularly be mentioned the

following radicals: thienyl such as 2-thienyl and 3-thienyi

N



salified or esterified carboxy radical, the free or salified tetrazolyl
radi cal, or the followng radicals: -SG8H, -PQ(OH)2, NH SO2-CF3,
-NH SO2-NHV, NH SO2-NH COV, -NHCOV, -NH CO NHV, 21 Ndv&@adHdeeRr- Vv,
-S2-NHV, -S2-NHCOV, -S2-NH CO NHV, -CONHV, -CO NH OH,
-CO NH-SO2-V in which V represents a h%drogen atom a linear or branched
al kyl or al kenyl radical containing at “nost 6 carbon atons, a phenyl
radi cal di& lt BigPoryl 2r&Hrvdl ; EREralkgtofatkenythandyl phenyl radical s
repr esentied Ay, M Leingnopt i goal-by., subst i ed . b he s tituents
i ndi cat ed abovg for t%e(?gf kgpag%/g'r y?ylégé?%ﬁélr s‘;/r})c’rE [fwey(glr'sb%lu@ﬁs' of formula
(1). The carbd®prgadineabesyrofether pnoslict saofd flormu@:d)ic can be salified
or esterif] /.t i g s kno to a person skilled in the art,
anong V\hir]::ahaelt ateirgé ggﬁgggkggéﬁt ﬁ%ﬁ%ﬁ?%%ﬁ%x ‘?ﬁ)’t%‘%% Hrforky t'he” S4tification
conpounds; thienérain basdsfsuchias, orfari®xodgy e r afe eqpiaed enthof £ sadi um
potassium_.l.it.hium cal cium  nmagnesi um or anmoni um or organi ¢ bases such
as, for. >y r’rﬁldef)rnﬁlsﬁﬁéﬁfﬁ‘é,c‘g’r"%‘ﬁ/}’a’fﬁ%]ec,a]trri% hiyd i e, Sa ldi 'k g5y 1 ani ne,
triethyl amtnezoNyN duaetRy| et hangt apd Neyw £dd Sradhydroxynet hyl ) ani no
met hane, et hanol am ne, p)éri di ne, picoline, dicycl ohexyl am ne, norpholine,
benzyl ami & pr B &Pk MWisSRe; C By giMfTE:hNEtV di W SN ThEt18A8¢f.ucam ne, --
among the.eseeri/f i CRILEA-nfay ODyEampPAUNds,, Lhe abkylyradicals in order to
form al koxy carbonyl groups such as, for examdl e,” °nmet hokycar bonyl ,
et hoxycari@nylli-¢er¥ - builoxtiarBolii-Vor ~ChendyV pxycariiongh, these al kyl
radi cal s _l&%i_ﬂg_ggl g, to be substituted by radicals chosen for exanple from
t he hal ogen atomsé, the hydroxyl, al koxy, acyl, acyloxy, alkylthio, amno
21 Novenher «wB@QB 6 reprasyhtsadi ®pdSofchasn, fOr el dihddidg :
chl oronet hyl, hydroxypropyl, nethoxynethyl, propionyloxynethyl,
met hyl t hF‘&?(?é'tth, aa#ﬁ@vhyr%%%%twte«%W@tomﬁer%tqmborgrad@m, Fhe
addi tionssahl,s WakRchRe, i nerd] 2 851 OF Ga G AC qﬁieOfall&he, %rl%lﬁ(i}ls Lfa
formula (1) Can be, for exanple, the salts

phenyl radicals represented by V being optionally substituted

by the substituents indicated above for the alkyl and aryl
radicals of the products of Formula (I).

The carboxy radical(s) of the products of formula (I)
can be salified or esterified by the various groups known Eo
a person skilled in the art, among which there can be
mentioned, for example:

— among the salification compounds, mineral bases such as,
for example, an equivalent of sodium, potassium, lithium,
calcium, magnesium or ammonium or organic bases such as, for
example, methylamine, propylamine, trimethylamine,
diethylamine, triethylamine, N,N-dimethylethanolamine, tris
(hydroxymethyl) amino methane, ethanolamine, pyridine,
picoline, dicyclohexylamine, morpholine, benzylamine,
procaine, lysine, arginine, histidine, N-methylglucamine,

- among the esterification compounds, the alkyl radicals in
order to form alkoxy carbonyl groups such as, for example,
methoxycarbonyl, ethoxycarbonyl, tert-butoxycarbonyl or
benzyloxycarbonyl, these alkyl radicals being able to be
substituted by radicals chosen for example from the halogen

atoms, the hydroxyl, alkoxy, acyl, acyloxy, alkylthio, amino



i I 'owi ng acids: hydrochloric, hydrobromc, hydroiodic,
L?:p?g,mghrphnsii? phosp%oric, pro%ionic, acetic, trifluoroacetic, ff{grc,
benzoic, maleic, fumaric, succinic, tartaric, C|tr|021g%aém§e,%yogoxy ,
aspartic, ascorbic, alkylmonosul phonic acids such as fFrhexanp gid
nmet hanesul phoni ¢ aci d, ethanesul phonic acid, propanesul phonic a ' C
aIkyldisulBﬁoﬁFElaéﬁﬁscéh@hsashfaﬁ,eﬁ@wnﬁggﬁgmgyﬂyﬁngﬂg[@ﬂq@fgme%%yqu

t ' hopi g, aci d, _aryl nonosul phoni ¢ aci ds such as
gLﬁ?2h23u?Bﬁgg?ggg%?%bghdﬁggg?%ﬁ?ﬁﬁQﬁi;nRﬁoﬁﬂﬂﬂﬂiOMMme§m®dhd be renenbered

. he . Cism
Pebrthsomedy be ditedimethi hddi, Ar 03dest ;sense, as the i some
gpazoi;gLﬁ@§ havi ng the sane structuf%l formil a€, Bbtofhg %!F%eyénp gr oups
of which a eO%??anged differently in space, such aS_IE parLIC?La{h;naxial
monosubst i {ut edrioy claexanessd e RS dient, of _which can be in the,

or equatorjal position, and the different possible-r a
configurat?%%s£%ﬁ¢%ﬁqﬁnﬂf gemuilat | Mes caroweyeroras@bhen et YPBeOEaits

i dye, ' [ fixed
i i Xl st tQ,the different spatial arrangenents of
SUBSLL L uen ool {par on't e dUBTE BoHAS . BFGACANE R FngSyIZaRFENLFs of t on

odispreritemaor stilpurdes phsPRLLIM  Ihe,t 8L LSt gLepl somers
icgl ngdg?i}f?qg sent, . Application in itps wﬁgest se%-sepané there%o%e
(ﬁ%%q1 o

i REnEat bc, Afsubfect sfictheipfesent
relates to a e SOnpAIidS i RGPEaied mpdedc, A :

i } i ia rii ] defi ned, above
i nventi on tartaersf arie tikg Riaduet s 4af, o Ul a # -8 n ’
LOYrespondi fornmula (la): 21 hbvenger 208% % ?fﬁ) FRCRRPER: Za

represent§£@%@§é§qﬁﬂW%ﬂhoﬁeﬂ2ﬁPidSO@uCh a@0foor exafpSH2) m@t NBasu 1 gEbeaL, N

[ [ tom and the
t i i I is_chosen fromthe hydrogen a
Lﬁgasfen-%gaﬁgpﬁgﬁ%%%Sygggﬁgﬁgngﬁ?dfCEfBH%ﬂ?F?£%9??HQI?ClQ}Q-pyr!dyI, al kyl
and - SC2- &AWL gHilphreicRagidepsestants B0r abkithp 1 & Vi ORb kyh ; S @fdlgal ; or a

; i di cal constituted by 5 nenbers such
SatUrateda%ﬁd,ugiﬁhgﬂ%gtggg%hggggkgglégbnic acid, arylmonosulphonic

‘acids such as benzenesulphonic acid and aryldisulphonic
acids.

It should be remembered that stereoisomerism can be
defined in its broadest sense as the isomerism of compcunds
having the'same structural formulae, but the different groups
of which are arranged differently in space, such as in
particular in monosubstituted cyclohexanes the substituent. of
which can be in the axial or equatorial position, and the
different possible rotational configurations of ethane
derivatives. However, another type of stereoisomerism
exists, due to the different spatial arrangements of fixed
substituents, either on the double bonds, or on the rings,
which is often called geometric isomerism or cis-trans
isomerism. The term stereoisomers is used in the present
Application in its widest sense and therefore relates to all
of the compounds indicated above.

A subject of the present invention is therefore the

products of formula (I) as defined above corresponding to

formula (Ia):



S -

that one of the menbers represents an oxygen atom a sul phur atomor the
NR3 radical, Ya represents an oxygen atom a sul phur atomor the NR3a
radical, Dla and D2a either, identical or different, afe@cchas&rdosom the
hydrogen atom the hydroxyl radical, the linear or branched al kyl, al koxy
radi cal s containing at nost 6 carbon atlonms and the NHR5a radicals, or _
together formthe =0 or =N- OR4a radical, R3a represents the hydrogen atom
an al kyl or cycloal kyl radical, R4a represents the hydrogen atom an

al kyl, cycloal kyl or phenyl radical, NRb@ayspi gsents the hydrogen atom an
al kyl, cycl oal kyl radical Qr the - Bu ?Bod) radi cal, R6a represents the

hydrogen atom a hal ogen atofm the radi cal, a linear or branched
al kyl, al koxy radi cab,agq ing/ ?L\m) t &Scarbon atons or 4h2NHR3a

radi cal, all the cycheatk Adi carssdetngd above containing at nost 21
Novenber 2003 8 6 carbon , all the alkyl radicals defined above being

| i near or branched containing at nost 6 ddabon atons, all the cycloal kyl,
al kyl and phenyl radicals defined above being optionally substituted by

one or rmrfn(rf}pii al s chosen fromthe hal ogen atons and the foll ow ng
radi cal s: hydroxyl’, - cyano, nitro, aryl, trifluoronethyl,

trifluoro-retimssalticoxyiecantal 8hPY-@&f, - M0SE0- carhon gt ong., s NHRda,
- COR4a, -%4a and - CONHR4a in whi ch R4a has'the ~meani ng Ak Shteg above,
and the SCBHIPO/(OH) 2, NH SO2-CF3, NH SC2-NHV, SO2-NH V and

NH SO2- NHCQey readineal $hieniwhighy Vo S£presents a hydrogen atom a phenyl,
thiazolyl, alkyl or alkenyl radical, the alkyl and al kenyl radicals being

linear = orfiBr drichekP tht AFARnghat hstogencarthon ahomihe- m@ldnytihe Pheny!
radical s dafdnad ahoyeoabso belpg_gptionally., supstityted by one o tore
radical s chosen from'the alkyl Fa |(%:]n BT ng” a2 st 9 Llearddiy lat ons,
opt i onal | PnSsu§Seta kel tmdixaON,or COOR4a radical in which R4a has the -

Ria represents an alkyl, cycloalkyl radical or a saturated or

unsatured heterocyclic radical constituted by 5 members such

that one of the members represents an oxygen atom, a sulphur

atom or the NR; radical,

Ya represents an oxygen atom, a sulphur atom or the NRsa

radical,

D:;a and D;a either, identical or different, are chosen from

the hydrogen atom, the hydroxyl radical, the linear or

branched alkyl, alkoxy radicals containing at most 6 carbon

atoms and the NHRsa radicals, or together form the =0 or =N-

- OR4a radical,

R;a represents the hydrogen atom, an alkyl or cycloalkyl

radical,

R4a represents the hydrogen atom, an alkyl, cycloalkyl or

phenyl radical,

Rsa represents the hydrogen atom, an alkyl, cycloalkyl radical

or the -COOtBu (Boc) radical,

Rga represents the hydrogen atom, a halogen atom, the hydroxyl

radical, a linear or branched alkyl, alkoxy radical

containing at most 6 carbon atoms or an NHR3ia radical

all the cycloalkyl radicals defined above containing at most



meani ng i ndi cated above, the -S-al kyl radical containing at nobst 6 carbon
atons, the aryl or cycloal kyl radical containing at nost 6 carbon atons
optionally interrupted by one or nore atons chosen fpomstEanexx@en,
nitrogen or sul phur atonms and the di oxol radical, said products of formula
(la) being in all possible racemc, erantioneric and di astereoisoneric

i somer fofnsarkagnwetdngs the addition salts with nmineral and organic acids
or with ne pr i ase of sajd products of forrmula (la): A

nor e part%ulg@su@& tr%o Ct%he pr%&@ﬁfj PROERPOINY LT i rodd (RS SRS or mul a
(1) as deton‘edl@irwatcmrors&smomﬂlrbgnt @tok@rmula (1b): 21 Novermber 2003 9

NH (Zb) n R2b N ( in ich: 7Zb represents the divalent -CH2-,
C%LP %\‘Iﬁéﬁ rlggrr‘capd RhRRYE B2t @ khaldfitegembover 1, R1b

- Sop- |
is chosenbétmdmmedrlqg%mlbaﬁ:@&uaad b eo@Qe@ﬁ”moreC'}'% %ﬁ@'a osgg phenyl,
- S02- phenyl % CH2- pyr g and > 'S03- 41K . in
whi ch t he 5‘?‘1& Toge T Gheh; th?m ¢1 borebrdomditants -ahddrhe val kyl and

phenyl ra@y@r&b S réft&ro Oﬁtﬁyqr)alth:){ﬁHQ%rhéH dﬁf’ asy i q] Gat ed hereaf ter, R2b

represents_a linear or branched al ky contal ni ng 3t Yfost 6 car bon
atons, a ¥YE0al9eAtFadngartcBAEA] ﬁlfﬁgfl%ﬂ?n émmms,6 carbon atons, a

t et rahydrqmm)él , ,t;ghg@hyig&;tg]hegxg C(gbymg li;nyl hf)fB g C}B{ZSD ’Qf/e[ hradl cal, Yb

represents the oxygen atom or the NR3 caI
i dent i cal™AN IS figddipategr éb@ﬁ@seﬂndr*dm Sdn;e{ h)?dr(ogefl, atipmgo,t-tre; hywgh-oxyl

radi cal, ddleyhlpeagyongy Ry ap ﬁ% a&? | koxy radical s containing at
nmost 4 caér}bon aforrs” and t he %N S%lb dH \? J‘tcé’gle?’t H&r w %&Fﬁ ¥he =0 or
=N- OR4b rembireglents a hydrogen atom, a phenyl, thiazolyl, alkyl or

alkenyl radical, the alkyl and alkenyl radicals being linear

or branched containing at most 6 carbon atoms,

all the phenyl radicals defined above also being optionally
substituted by one or more radicals chosen from the alkyl
radicals containing at most 6 carbon atoms, optionally
substituted by a CN or COORsa radical in which Rsa has the
meaning indicated above, the —S-alkyl radical containing at
most 6 carbon atoms, the aryl or cycloalkyl radical
containing at most 6 carbon atoms optionally interrupted by
one or more atoms chosen from the oxygen, nitrogen or sulphur
atoms and the dioxol radical,
said products of formula (Ia) being in all possible racemic,
2nantiomeric and diasterecisomeric isomer forms, as well as
the addition salts with mineral and organlc acids or with
mineral and organic bases of said products of formula (Ia).

A more particular subject of the present invention is

the products of formula (I) as definad above corresponding to
formula (Ib):



R3b represents the hydrogen atom an al kyl containing at nost 4 carbon
atons, cycl oal kyl containing at nost 6 carbon atons or -CH2-phenyl

radi cal, R4b represents the hydrogen atom an al kyl cgnhgidthing mbinost 4
carbon atons, phenyl, -CH2-phenyl radical or the cycloal kyl radical
containing at nost 6 carbon atons opti onal? y substituted by the-NHR3b

radi cal, R5b represents the hydrogen atom an al kyl, cycl oal kyl radical
contai ning at nost 6 carbon atonms or H; - Bu (Boc) 21 Novenber 2003 10
radical, -all the cycloal kyl, al kyl FZMB‘ radi cal s defined above

bei ng optionally substitut by one noge radicals chosen fromthe

hal ogen atons and t pepfolTioW ng ragi S droxyl, cyano, ?'&DZro, phenyl ,
trifluoronethyl, trbiﬁ .a@-- ~.al Koxy/cont ai ni ng at mod car bon
atons, free, salifietl or\_e

est erifiedNcar b¥xy, -NHR4b, -COR4b and - CONHR4b

in which R4b has the nmeaning indicated abgye, and the SO03H, PQ(COH)2,

NH S02- CF3, SO2NH2 and S02- NH-t hirazol yl radicals, all the phenyl radicals

defi ned above al so being optionally substituted by one or nore radicals

chosen fromimhevaldsyl radicals containing at nost 4 carbon atons,

optionally substituted by a CN or COOR4b radical in which R4b has the

meani ng i ndiZatEPrRseNEs the dbval dyt +@i-cal-soont aimng)lat_(dmfg_ﬁh ¢arbon

atons, the twgf4;azqlyl radical, the cycloal kyl radical optionally ? :

interrupted by one’or nore atoms chosen fromthe oxygen or nitrogen atons

and the di oXolrepagiseaks thai tihnps@sitiol so0f) formula (1b) being in all

possi bl e ra@@gi €5 o ns",ié‘r'%i neri ¢ and di astereoi soneric isoner fornms, as well

as the addition salts Wt hi Avdirgesr ghpncand tee gphevtlh, ~dmeral and

or gani ¢ basebeolylsai-doppenet s 0fo.L ( - mor e parti.cul ar subject
o is ihe gh%@'o#)p%%? 1a é(elfz)_pé’é‘-lﬂlé(fli' n@&lkéll%

of the pr esent, ngentl on is the produc ove

cor r espondi igt 0~ F dtiifla Fefdralel € whihhchhe callepr esefitc 1t herdiavalent

-CH2-, -SQRat mB&x-4 K2 sNH-, 2 - Nal_kyl - (CH2) 2-N-CH2-phen
radical in whi Ch t he Ca£ )at%) and (tgé' )al%ywaang bhen§l rgdicals arep Y
optionally substituted as indicated hereafter,

Rob represents a linear or branched alkyl radical containing
at most 6 carbon atoms, a cycloalkyl radical containing at
most 6 carbon atoms, a tetrahydrofuryl, tetrahydrothienyl,
pyrrolinyl or pyrrolidinyl radical,

Yb represents the oxygen atom or the NR3b radical,

Dib and Dsb either, identical or different, are chosen from
tﬁe hydrogen atom, the hydroxyl radical, the linear or
branched alkyl and alkoxy radicals containing at most 4
;arbon atoms and the NHRsb radicals, or together form the =0
or =N-OR;b radical,

R3b represents the hydrogen atom, an alkyl containing at most
4 carbon atoms, cycloalkyl containing at most 6 carbon atoms
or -CHz-phenyl radical,

Rsb represents the hydrogen atom, an aikyl containing at most
4 carbon atoms, phenyl, -CHz-phenyl radical or the cycloalkyl
radical containing at most 6 carbon atoms optionally
substituted by the-NHR3;b radical,

Rsb represents the hydrogen atom, an alkyl, Cycloalkyl radical

containing at most 6 carbon atoms or the -COOtRy (Boc)



henyl radicals are optionally substituted by a hal ogen atom 21 Novenber
2003 11 a hydroxyl, trifluoronmethyl, al koxy radical containing at nost 4
carbon atonms or free, salified or esterified carboxy, 21 RorepbesEatis t he
integer 0 or 1. Rlc is chosen fromthe hydrogen atom and the phenyl, -CH2-
phenyl, -3S02-phenyl, -CO phenyl, pyridy , alkyl and -S02-al kyl radicals,
in whichrdEcallkyl radicals contain at nost 4 carbon atons and are
optional | a free salified or esterified carboxy radical,
and all the %henf/:lg/% ég}é/ér s> L el oBtd eeinivt sal;ist:aﬂ_atedfhyeabnﬁo@re mor e
radical s bmh@@@tﬁbﬂﬂﬂpes@@é@g@&éi d the follo

hydroxyl .. cyan ?‘ ni %L trijfl uoromet(r.i;{}}S %{él’l ftfl fjn8jr:8n§?%ﬂb§<€l th ozﬂ kyl and
al koxy cfth fiig "at-CRBRt 2omaransh t(;bteorf@lla:ltnrlat,yd;; radm&al:m gy dtoxpist 4
carbon atgmoQphienal | yrhekpst it L COQal k radi cal,
the phenyl, tetrazolyl, cpc | oal kﬁ]cL %551351 |ﬁ?éf ﬁf)"f%r&ettﬁlo}byrre or nore
oxygen oF Tkopy Gﬁéﬁaé{lbﬂ% a‘t Hﬁaﬁsts@zmtalzb@ndaSﬁﬁle—Et@eaZ@éyiflraﬂlcﬁ:al s, the
di oxol , ferseg@,rl(fgtegrbgkgg r sald |ed rbox icals and the -NHR4c and
_CONHR4c radical s in Whl}({:g Roc rfg reséﬁ é-}'% 3:531 GEP at oG diRyl radi cal
cont ai ni R§Sathfoseaniear bmllcalemab@r\rea Gyid| ahex3d33q adicg@gyopti onal |y
substi t utygdsh N2 wh.adical ts a. linear or branched al kyl
radi cal cont aiyn?%g a m)stn((:’rgsO t}ft y Keddgerspent yl ,

t et rahydeéflukye phadybaiadxnanduﬁaﬂﬂn@ahydbeéha@@&'béfﬁ&CBBuldﬁaﬂu@presentS
t he oxyggﬂ%gﬁ\t CI)\Irll-(le or_-Nal kyl radical in which the linear or

br anched |ca A5t M5t TaRGER La- EBPBOR Browstheord kaidd D2c

ei t her, ﬂ:ddmtaﬁ:al contatldfref et modfte 4cBa$BBnT £0Gs ! NG W[ L9eN atom the
hydroxyl l; ﬁB é e linear or__branched al kyl and al'koxy radicals

cont ai ni ng §89 0¥ B/ Ph P ra PR BnErd hea L Nep whing Baot Bus orhe NHal ky |
radi cal smkeaninhi chaidecdd Ngvelr thranghgd, gl kyl 41 t.alns at nost 4
carbon atons, or together formthe =0 or 2} %i (?gira%! %u% n3hi ch t he
| i near oF‘OBFaﬁcﬁ%ﬁb%TF I C%saditde té@ﬁﬁaphslatadml 4t1mard}mioaum 21

Novenber r2803a1 optionally interrupted by one or more atoms chosen

from the oxygen or nitrogen atoms and the dioxol radical,
said products of formula (Ib) being in all possible racemic,
enantiomeric and diastereoisomeric isomer forms, as well as
che addition salts with mineral and organic acids or with
nineral and organic bases of said products of formula (Ib).
A more particular subject of the present invention is

:he products of formula (I) as defined above corresponding to

lormula {Ic):

NH-{(Zc)n-R,c
YC_L\ > (1c)
2C
n which:
C represents the divalent -CHy;—, -S0,-, —-CO~, ~{(CH,}»-NH-,
(CHz) ;-Nalkyl, -(CH,),-N-CH,-phenyl radical in which the

henyl radicals are optionally substituted by a halogen atom



L2 Roc represents the hydrogen atom a hal ogen atomor the hydroxyl

radi cal, said products of fornmuLa (lc) being in all possiblLe racemc,
enantioneric and di astereoi soneric isoner forms, as wek INoaémbérl"@o@ddl tion
salts with mneral and organic acids or with mneral and organic bases of
sai d productscgqf f%{rrul a élc) A nore parlticul ar subject of the present
invention s 'h&TpF ddatese by T oramucx |r)ad%%aqef:bH€QlﬂPH

corresponadidsd t40 eyl g LEd) Ed) in Whl ch: Zc represents c\%{he di va | ent
-CH,,-, -S0s-, -CO, ( CH E? or ﬁﬁig S% 2ﬁg.omapﬁybr1fled carboxy,

-(CH2) 2-- N+ r@%eﬁﬁé?ﬁl thadmtﬁgem whixch the phenyL radicals are optionalLlLy

substi t ut edcbysac-hal ogen hydroxyl trifluoronethyL, alkoxy
contai ning at nost 4 carcﬁgn at |¥§ir89ef1rééoms@miftre&j wrergslt,er-idH.ed car boxy

radi cal , PReP¥pr es8Ar-Hemeli, nt—egxaph@n Pl yBﬁ%iSC%h(gﬁe%’{dr ogthelg%gr ogen
eny

atom and tha;pheny! enyL,
- S02- aLkyL rladl cg %n WV\% t%yél K?Filriaéiscabstamtm madt st 4 carbon

at ons andcarbobp@t@n&m}d siths tddruted ified or esterifi_ed
y 12y QHB%%tUte%I&W chaliSF substi tuted by

car boxy radjy and aII the phenyl radicals are
one or nore Jrc"g%?%a 5 SRS o GartRevhakdgeal at oms snd ﬂlrhse dhedraxyl

cyano, nitadicalsidtelasmidyliy TsEbELEQEQ gethoxy, thi_oalkyl. and al koxy
contai ni ng, at_nost 4 carbon at ons COnTXi
opt i onal Ly StEd i1 M éﬂ‘%ﬁlaéoﬁﬁ@eabpmesaemtlﬁe Jesh 1 Syianp Qg icankaxy radical,

t he nor phoyd 1p - SO2NH2, - SO, - NH--t hi azoLyL, di oxolL,
free, p %ﬁér 31 ntlgt's:'%) en# HURTORR R ¥} e d- i iowpmetERye and
CONHR4c 4 ﬁnﬁi wﬂ|k@hyR4ontepmexs@rﬁ1s o 4B df QQER A AT, an ahlll<(¥|l
a

radi cal cfcﬂfﬁa@_ldll at t 4 rbon atons or a cycl ohexyl F5di &
optional |y substi tutaedmbgg%an ab?réd?tc%ﬂls Wbqu@d{lefs@nbgtathtadaby%

branched Y40A: r&@Otabrconoal ki pgdi @il Mgte G1RA1A ontgg “l"e cycl opentyl,
t et rahydrdg,fdiroséllkyrlagl 8al s,or.the tet rahydrot hi enyl’ reapP

icals 1nterrupted by one or more oxygen or
nitrogen atoms, the -SO,NH, and SOZ—NH—thlazolyl radicals, the
dioxol, free, esterified or salified carboxy radicals and the
-NHR4¢ and ~CONHR4c radicals in which Ryc represents a
hydrogen atom, an alkyl radical containing at most 4 carbon
atoms or a cyclohexyl radical optionally substituted by an NH,
radical,
R2C represents a linear Oor branched alkyl radlcal containing
at most 6 carbon atoms, the cyclopentyl, tetrahydrofuryl
radicals or the tetrahydrothlenyl radical,

- Yc represents the oxygen-atom or-the ~NH or —Nalkyl radical
in which the linear or branched alkyl radical contains at
most 47 carbon atoms,

Dic and Dyc either, identical or different, are chosen from
the hydrogen atom, the hydroxyl radical, the linear or
branched alkyl and alkoxy radicals containing at most 4
carbon atoms and the -NH;, -NH-CCOtBu or “NHalkyl radicals in
which the linear or branched alkyl radical contains at most 4
carbon atoms, or together form the =0 or =N- ~Oalkyl radical,

in which the linear or branched alkyl radical contains at

most 4 carbon atoms,

P R RSstraglicedmbon at omsr




Yc represents the oxygen atomor the-NH or -N-alkyL radical in which the

| i near or branched al kyl radical contains at nost 4 carbon atons, D¢ and
Dec either, identical or different, are chosen from phephvdbe@asn:atom the
hydroxyl radical, the linear or branched al kyl and al koxy radical s
containing at nost 4 carbon atons and the -NH2, -NH COO Bu or -NH al kyl
radicals in which the linear or branched al kyl radical contains at nost 4
carbon atons, or together formthe =0 qr, =N-CGal kyl radical, in which the

| i near or Qranched alkyl,ggdéqgl contains at. nost 4 carbgnquons, R6c
represents Yhe RYdiSgen at'Bn) Y& W ogER at b aRe 2 “RYd? oxYI° r adi cal , said
product s ofnyaaiomyh ar{dEd)a tbeing in all possible racemc, enantioneric and
di astereoi . saneri ¢ i soner. forns, as well .as the addithgnqsalésmﬁéth

m neral anddrg8APeUati g &P W R THi&FARTahd b gdiise 'BAgeS*5F 5% d
product s ofedapriuhar {¢ dnd Hhespe oduicisnedicwhkchie R o @pr, esents L Eyes$ opent yl
are quite articularly preferred.. A quite particul ar .subject.pf the
present in&%ﬁifgﬁlLéontﬁ%}tgrgaégtgug?gﬁoﬁﬁﬁl3C?ﬁ3“%§“3€?i%5dwé dve,
correspondimgierbd the dmldrow hgséorafllsaed peBilvydy adhlferindéaof tout yl
trans-4--[[[2-[(¢4-am nocycl ohexy] ).-. . : .

am noj - 9- cycl opén?‘éf? é?él-%drcf'lrtl-gé-sy%q]zfn?no £ rtrg? h@’/‘f(ﬁefﬁeﬁ%ﬁf‘é}o? e
Di hydr ochl arlisde ot etdiydctisr ansEdedif 2+ [(14- am notiroiddoyk) -
anino]-9-cyc|%ggngxgigk+gy%£n-§-éy ﬂwanino]-benzoate, 21 Novenber 2003 14
_ trans- N2-CASRPROVE SBexgf U8 ey opent yI - N6- [ 2-

[ (phenyl et hyl ) --am no] -ethyl]-9H purin-2,6-diam ne trihydrochloride, -
trans- N2- - (4- am nocycl ohexyl ) - N6- - ( 2- ami noet hyl ) - 9-

cycl opent yl - 9H puri n- 2, 6- di am ne H§Wﬁ§HPgﬁﬂloride, -

trans- N2- (4- am nocycl oh A%I)-g-cy operRi yl - N6-[2-[[ (4-
nmet hoxyphenyl ) - net hyl ] - i g%
trihydrochl ori de, B¢

(trifluoronethyl) Dph
cycl opentyl - 9H puri n- 2,

g6 nol - & hyFT= 9% puri n- 2, 6-di ami ne (rd
“f{f m nhcyel ohexyl ) - N6-[ 2- [ [ [ 4- chi%dr o- 3-
et hyl ) “pémi né-ethyl]-g-

di am ne trihygrechl ori de,

2

in which:

Zc represents the divalent -CHy;-, -50;-, -CO-,-{CH,},-NH-,
-{CHy},~Nalkyl, -{CH;),-d¥-CH,-pheayl radical ia which the
phenyl radicals are optionally substituted by a halogen atom,
a hydroxyl, trifluoromethyl, alkoxy containing at most 4
carbon atoms or free, salified or esterified carboxy radical,
n represents the integer 0 or L,

Ryd is chosen from the hydrogen atom and the phenyl, -CH,-
phenyl, -50;-phenyl, -CO-phenyl, alkyl and -SO;-alkyl
radicals, in which the alkyl radicals contaln at most 4
carbon atoms and are optionally substituted by a (ree,
salified or esterified carboxy radical, and all the phenyl
radicals are opticnally substituted by one or more radicals
chosen [rom the halogen atoms and the hydroxyl, cyano, nitro,
teifluoromethyl, triftuoromethoxy, thicalkyl and alkoxy
containiag abt most 4 carbon atoms, alkyl containing at most 4
carbon atoms optionally substituted by a free or esteriiiad
cyano or carboxy radical, the morpholinyl, pheayl,

tetrazolyl, -SO,Nil;, SO,-NH-thiazolyl, dioxol, free,




- trans-N2- (4--am nocycl ohexyl)-9-cycl opentyl - N6-

[ (di phenyl net hyl)-am no]--ethyl]-9H purin-2,6-diamne trihydrochloride, -
trans- N2- (4--am nocycl ohexyl) -N6.- [2- [ [ (4-chl orephghder2003

met hyl ] -am no] -et hyl ] --9-cycl opentyl - 9H-puri n- 2, 6-di am ne
trihydrochloride, - Dihydrochloride of ethyl trans(.+-.).-4-[[2-((4-

am nocycl ohexyle) v n)'f-no -9-(tetrahydro-3-thienyl)-9H -- purin-6-

yl ] - ani no] - benzoat &; " %% PAnSTL 4oy p@rqosy. anitracysdohexyhid O bt ptaiahydr o- 3-
t hi enyl ) - N6- - [ 4n( #hidH wor oretrBexy)s phenyldsQH puri n-2, 6- di am.ne

di hydrochl ori de,, 'tah(ia}.{&saﬁ' o % N2 - 9(4 ?%magg%ycﬂ“oﬁgﬁf)ra%_céL-
(tetrahydro-3-- Far anyl®) &= NB2( 4- P TRUGFBRRtoRy Ty phemeydy] - 84simwdi n- 2, 6-

di ami ne di hydr 6¢hi@tdlde, substituted by an NH, radical,

trans- N2- (4- ampg l-eh h- Piddasethyl-propyl )-N6-[4- (tri f
| uor onet hoxy)-pﬁgﬁ%’é%r# %éHa- gué%an-g,‘ %E%PC dnélkﬂ‘i Hydieehl Gricgening

Di hydr ochl ori détofo¥t ﬁ‘yFa’E‘?Céh§-t9'[ﬂf:2-‘{*(64€amqsmy§>ttoh@<t)ﬂah)/drofuryl .

am noJ - - - 9- (1- ebbydrsopy| §rOer UEh N8 B3 Yhy 1 -AK; NQ] - benzoate. A quite
particul ar subject of the present invention is al'so the products of formula
(1) as defined above > Rbt ré$pShiTiy atemt fre Hhe-Nove ng Mok kul aexdi2dl Novenber
2003 15 - Di hydr@eivhorheel iokaet biylbtahansd -k 2z ad {41 an, nosyG Qhexyl) -

am no] - 9-cycl opgnt v - rin-6-yl)-am no]-benzoate, -

trans- N2- (4-am nocyclcgggcgryla)tf)@l?tycl opentyl -N6-[2-[[(3, 4-

di chl or ophenyl YiariaoPcrret tyd . - etiayt caQHepudi Mer2n6; d @McABsen from
trihydrochlori gdgs ryd ; . o

trans- N2- (4- ani nocyyclrg eer;q;alt)ofng-%ri/eclh 85%{/}[ _fﬁg}fﬁl{ (g, jinear or

di chl or ophenyl PEFRRS §Liark noj- etioply] ra@iéadur ne: £ Bndi atimsc 4

trihydrochl ori €gsbon atoms and the -n ~NH- CNH- - ,
t rang- 4-[[ 2-[(4-ani nocyc| ohexyl ej - arg{‘lz'no]N-HQF?gg/%lf Spent yT2 gyl radicals in
purin-6-yl ] ani ‘Fltbl]cg'eﬁ%n]e]é@éfo?ﬁ tqanehe Midwdchidrdadecontains at most 4
trans- N2- (4- antaoeychohexyb) - SodttlePety -nN0=5 45 43 -0a1kyl radical

mor phol i nyl ) -p er%lil:ﬁgé-ke[)to{r.i ne- 2, 6-di am ne di hydrochl ori dye, - )
trans-4-[[2-[ (4- aminocycl ohBRYF )2 rahr anfhest ay&y bpastighl ogpntains at

puri n- 6-yl ] amyoit- Benzomint atdes,di hydr ochl ori de,

Rsc represents the hydrogen atom, a halogen atom or the
hydroxyl radical,
said products of formula (Id) being in all possible racemic,
enantiomeric and diastereoisomeric isomer forms, as well as
the addition salts with mineral and organic acids or with
mineral and organic bases of said products of formula (Id).
The.products in which R; represents cyclopentyl are quite
particularly preferred.

' A quite particular subjectrof the present invention is
the products of formula (I) as defined above, corresponding
to the following formulae:
~ Dihydrochloride of butyl ttans—4~[[[2—{(4—aminocyclohexyl)—
amino[—9—cyclopentylu9H—purin—6—y]—amino]—methyi]—benzoate,

- Dihydrochloride of ethyl trans—4—{{2—[(4—aminocyclohexyl}—

amiﬂOT—9“cyclopentyl—9H—purin—6+yl]—amino]—benzoate,




- trans-N2- (4-am nocycl ohexyl)-9-cycl opentyl - - N6- ( 4-

ni trophenyl)-9H purine- 2, 6-di am ne di hydrochl ori de, -

t rans- N2- (4-am nocycl ohexyl ) - N6- (4- am nophenyl ) - 9- 21 November 20072

cycl opentyl - 9H puri ne- 2, 6-di am ne di hydrochl ori de, -

trans- N2- (4- am nocycl ohexyl ) - 9-cycl opent yl - N6- ( 4-

nmet hoxyphenyl ) - 9H - puri ne- 2, 6- di am ne dihydrochl oride, - Di hydrochloride
of diethyl trafsa®s=NJ-24f{di-raaiynbehexyl)-9- cyclopentyl NE6-[2
cycl ohexyl) ] | u I no 1 3-
benzenedlcarggg Qgﬁgmtﬁyggﬁgﬁpgyﬁggﬂgﬁeg 1¥ % ?ﬁ SJ ?erred products of
the present HAVERTIGACE I substi tuent s of the cycl ohexyl radical are in

trans position t%rtslwzespe&ﬂmbeyem)@tlheﬁe Asubj g6L.Qfy,Lhe present
invention is alfo t he process for t he preparation of the products of

fornula (1), 4§ “Retimed dbdve; * chatiaete? i ZedyProemar ifhe compound of

formula (I1): t€hnNN2- R\N—haml@ocp\bl\bkﬂexym) 24~ &\Q\i@g‘g@{ylm ,[2_15[ (4-S subj ect ed

to a reactio oppou | a (L, |n whi ch R2

has the nean?ﬁ§h§ﬂf§€§¥ed Above ?%F“Eg et%”dhgéﬁpufﬂb oﬁt? "®r eact i ve
functions ar écoprdsalbyidsr.otected by protective groups, in order to .

obtain the produgts-@bh-foriulac(iM I ﬁ% ' has the neaning

i ndi cat ed above, whi ch PrOdSCFQO kmx@ly)NG {[[4§Q§%Ef§%ted to the ;
reactions of (ARYEHiE°BEthHe PP%?YkﬁMmﬁghthﬁﬁsﬂQlt%ﬁﬂ?llepther according to .
route 1, thecpw@b&ntty@igmfuwhaz {d \A)lahl§ne Sr}{%%k@&ﬂoqlaor eaction with a
conpound of formul a é ( 1 (V) 'in which RI' has the neaning :
i ndi cat ed abov& 3By " 1(4fﬁ“ﬂﬁFEﬁhﬂﬁﬁélbp?ﬁbﬁéPp?%@@rﬁ@e functions are :

optionally protiggteeglibythyl)-amino] ~ethyl]~9H-purin-2, 6-diamine

trihydrochloride,
- trans-NZ2-(4~aminocyclohexyl)-N6-[2-[[ (4-chlorophenyl)-
methyl]-amino]-ethyl]~9~cyclopentyl-9H-purin-2, 6-diamins
trihydréchloride,
- Dihydrochloride of ethyl trans(.+-.)-4-[[2-{(4-
aminocyclohexyl)uamino]—9—(tetrahydro~3—thienyl)—9Hh purin-6-
vl]l-amino]l-benzoate,
- trans(.+-.)-N2-(4-aminocyclohexyl)-9-(tetrahydro-3-
thienyl}—N6~[4—(trifluoromethoxy}—phenyl]—9H—purin~2,6—
diamine dihydrochloride,
— Crans{.+-.}-N2-(4-aminocyclohexyl) -9~ (tetrahydro-3-
furanyl)-N6-{(4-trifluoromethoxy) -phenyl] -9H-purin-2, 6-
diamine dihydrochloride,
- tréns—N2~(4—aminocyclohexyl)—9—(l—ethyl—propyl)—N6—[4—
(trifluoromethoxy}-phenyl}-9H-purin-2, 6-diamine
dihydrochloride,
- Dihydrochloride of ethyl trans-4[{2-{(4-aminocyclohexyl) -
amino]-9%-(l-ethylpropyl) -9H-purine-6-yl]-amino!-benzoate.

A quite particular subject of the present invention is
also the products of formula (I) as defined above,

corresponding to the following formulae:



protective groups, and n representsthe integer 0 or 1 and when n
represents 1, then Z1' represents -CH2 in order to obtain a product of
formula (MII1): NH(Z'1)n-R, NNOC NN | R2in waielv&hber Y3 and Z1'.
have t he neani ngs indicated above, 21 Novenber 2003 17 or, according to
route 2, the product of forrmula (IV) is subjected to a reaction with a
conpound of forrmula (VI) : NH2-SO2-R15 (VI) in which R1' has the neaning
i ndi cat edDabp¥ye;ch v nikieck £t Rehyopt konal - 3-e@ct-i (v faunabcensobery bpti onal |y
protected. by, protectiv royps, in order to obtain a product of fornula
(1X): Na’Rli'—E%bZ?F&yc OpI‘c"n\%ﬁ( ?’ﬂ) PR R eht Riam ik ‘Ii??“zﬁﬁg«g’t he meani ngs
i ndi cat edt aboy-ey2 - @r-ardeoeldilogek )y 08t & Sioddit Ar-aduc-of (Bpsrula (1V) is
subj ec'zﬁg it’jz) a reactli on with the conmpound of formula gVIGI):_ Cl NN 1 R
NH2-  ( CERT D 22 R TV POiRCHr BBFRY bl oty W 2 Homeduee —éf er BFimtae (X)
NH (CH2} 2i NRRr EHOrideN N 1 R2' in which R ' has the neaning indicated
above, which 5product of, formula (X? I S subj ect ed:
- trans-NZ2-(4-aminocyclohexyl}-9-cyclopentyl-N6-(2-{[ (3,5~
dichlorophenyl) -methyl]-amino]-ethyl]~9H-purine-2, 6-diamine
trihydrochloride, )
- trans-4-[{2-[ (4-aminocyclohexyl) -amino]-9-~cyclopentyl-9H-
purin-6-yl]aminolbenzeneacetonitrile dihydrochloride,
- trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-{4-(4-

morpholinyl)-phenyl]-9H-purine-2, 6-diamine dihydrochloride,

- trans-4-{{2-[(4-aminocyclohexyl) -amino]-9-cyclopentyl-9H-
purin-6-yljamino]-benzonitrile dihydrochloride,
- trans-N2-(4-aminocyclohexyl)-9-cyclopentyl~N6- (4-
nitrophenyl)-9H-purine-2, 6-diamine dihydrochloride,
- trans-N2-(4-aminocyclohexyl) -N6- (4-aminophenyl)-9-
cyclopenpyl~9H—purine—2,6—diamine dihydrochloride,
- trans—N2¥(4—aminocyclohexyl)—9—cyclopentyl—N6—(4—
methoxybhenyl)—9H~purine—2,6—diamine dihydrochloride,
- Dihydrochloride of diethyl trans-5~[[2-[(4-amino- ‘
cyclohexyl) -amino]-9-cyclopentyl-9H-purin-6-yl]-amino]-1, 3-
beﬁzenedicarboxylate.

It should be noted that in the preferred producits of the

"present invention the substituents of the cyclohexyl radical

are in trans position with respect to each other.

A subject of the present invention is also the process
for the preparation of the products of formula {I), as
defined above, characterized in that the compound of formula

(I1):

Cl

| \> (II)
01)\\1\1 f;*

H



either to a reaction with a conpound of formula (XI): A-SO2-RL ' (X1 ) in
which S02-Ri " represents the correspondi ng values of Rl' has the neaning

i ndi cated above, in order to obtain a conpound of forsyh@véthel)oqnd R 21
Novenber 2003 L8 NH (CH 2)2-NHS2-R 1" NN (XII) CIS\N N R2" in which
R1" and R2_ Q&\h/ﬁ tthe nmeani ngs i ndi cated®above, or to a reaction with a
product of ° for PiT A {XIHA2 EPACOIOR1 WA th (X dompduh v SRuRE '(I'TI) epr esent s
the correspondi ng values of R1' and R1' has the neaning indicated above,
in order to obtain a product of forrmula (XII)A: NH(CH 2)2-NHCOR 1" N
(XII)A CIS NN | R in which R&"-@Ghd R ' have the neani ngs (irndicat ed
above, or to a reaction in the presence of a reducing agent with a product
of formula (XVIl1) R7-CHO (XVI1) in which R7 represents an aryl.,

het er ocyctt ¢/iichalfey| hpadieal mean tras el madiaealss abei,agrgs Aef inedaheve for

the Rl ragi€calpdipnwhig 1e_optional reactive functions are optionally
protected, in order to %gﬁ:g?ﬁ gurﬂ)(r: HIRY Bfe R Iy prptected by

protective groups,

in order tQ obtain the product of formula (1V):

Cl

NZ | N\> ' (1IV).
CI/'\\N N
Ly

2

in which R,' has the meaning indicated above, which product of
formula (IV) is subjected to the reactions of any one of the
following routes 1 to 6:

either, according to route 1, the product of formula (IV) is

subjected to a reaction with a compound of formula (V):
NHZ—{Zl’)n—R]_' (V)

in which R;' has the meaning indicated above for Ry, in which

the optional reactive functions are optionally protected by
__Protective groups, and n represents the integer 0 or 1 and

when n represents 1, then 2" represents -CH, in order to

obtain a product of formula (VIIT)

NH-(Z',)n-R",
- N
N I §> (VIII)
/I\\
ci” N ’?'
RI

in which Ry’, Ry’ and %, have the meanings indicated above,




21 Novenber :2003-19 NH-(CH -NHCH-RNN C NN I R2 in which R'" and
R, have the neanings indicated above, or, according to route 4, the

product of forrmula (1V) is subjected to a reaction wolNResBEPEMRD Of
formula (XMI11): RI' -CO-NH2 in which Rl' has the neaning indicated above,
in order to obtain a product of fornmula (M): _NH-COR‘I (XVIli1) (M) in
which R1' and R2' have the neanings indjg¢ated above, accordl ng to route
5 or 6, thﬁ;praq,@léq:a]_g far (LV) e toa n.wth

anmoni a in order to ogt algngghagrg ug?goﬁ?glﬁm%lg (??XT“ ﬁ({fPC’rSR' 2in
whi ch R2' s echedmEaniengeiAdiieat edthbevepmphiah afoéaﬁﬁxu% formula (X X)
is subjected: either, according to route 5 to a reaction with a product of
formula (XX): 51 Novermber 2003 20 CI COORL' in which R’ has the neani ng

i ndi cated above, in order to oBtatsoarproduct of formula (MA)¢r(XX) (M2 )’
R 2

in which R;' has the meaning indicated above, in which the
optional reactive functions are optionally protected by

protectlive groups,

in order to obtain a product of formula (IX):

NH-SO,R.’
N
N/’I ‘> (IX)
PN |
Cl N ﬁ
R,

in which R, and R, have the meanings indicated above,
or, according to route 3, the product of formula (IV) is

subjected to a reaction with the compound of formula (VII):
Hz- (CHjz) »-NH; (VII)

in order to obtain a product of formula (X):

NH-(CH,),-NH

IS
N

ca” N

R,
in which R;" has the meaning indicated above, which product of

formula (X) is subjected:

either to a reaction with a compound of formula (XI):

Cl-S0,-R ™ {XI)

in which S0,-R;” represents the corresponding wvalues of R, and R’
has thé¢ meaning indicated above,

in order to obtain a compound of formula (XII):




~in which RI' and R2' have the neani ngs indicated above, or, according to
route 6, -to a reaction with an isocyanate of fornmula (XXI) : Rl' -N=C=0in
which R1' has the neaning indicated above, in order b@pRhb@bs #oar oduct of
~formula (MB): NHCONHR1 NNI > N d NR 2 (XXI) (M3) in which Rl
and R2' have the neani ngs indicated above, which products of fornul ae
(M), (X, (Xer), (xXerr), (M), (M) and (M) can be subjected to the
reactions of any one of the following routes a), b) or c): a) either to a
reaction with a compound of formula (XIV): 21 Novenmber 2003 21 NR3H (Xl V)
inwhich DI' , D2 , R3 (&), QH48,"meani ngs i ndi cated previously
for DI, D2, R3 and R6 respectiyely in which the optional reactive
functions are optional | M~ pr e¥§§d by protective groups, in order to
obtain a product of fg%ﬁg!a (1 NR in which Rl,R2" , R3' (xik§' , DI
and D2' have the neapingsyT ndNcat ed above and Z' has the neaning indicated
above for Z in which the optignal reactive functions are optionally
protected by protective groups, 2whi ch product of forrmula (Lx) therefore
corresponds to a product of formula (L") in which Y represents --NR5- the
products of formula (1') having the neaning indicated above for the
products af JiardRuleg«(bhai B, WHiLR the: QRldangs 1Heacki-vg huackions are

optionally protected by protective
or Co a reaction with a product of formula (XI)a,.

Cl-CO-R (XT)a

in which CO~R;’’’ represents the corresponding values of R;’ and
R;” has the meaning indicated above, in order to obtain a product

of formula (XIT}a:
NH-(CH,),-NH-CO-R ™

N XN
| > (XII)a
Cl NTN
R,
in which R and R, have the meanings indicated above,
Or to a reaction in the presence of a reducing agent with a

product of formula (XVII):
R;~CHO (XVIT)

in which R; represeats an aryl, heterocyclic or alkyl radical,
these radicals being as defined above for the R; radical in
which the optional reactive functlions are optionally
protected,

in order to obtain a product of formula (XUL[):




e e e L8 e e L FREL TR . et R Lt -Lar

groups, b) or to a reaction with a conmpound of fornmula (XV) (XV) in which
D' and 02' have the neanings indicated above, in order to obtain a
product of formula (Ly): 21 Novenber 2003 (ly) in whiohpBlembeRios, RS
R5* , D1' , D2'and Z' have the neanings ilgdi cated above, which product of
formula (ly) therefore corresponds to a product of forrmula (I') as defined
above in which Y represents -(N}q_)(cplr) tr@_{_g reﬁcti on with a conpound of

formula (XVI): DI D2 SH (XVI){in which ‘2’ahd D2' have the neani ngs

i ndi cated above, in order tg iMN a product of formula (1z): in which
Rl' , RR" , R , R61 , D1' , D2'| an§Z' have the neani ngs (¥Tikated
above, which product of fgr Ntherefore corresponds to a product of
formula (1') as defined a dve ih whijch Y represents -S- , which products

of formulae (I1x), (ly) and (1z) canRge products of fornmula (1) and which,
in order to obtain sonme or other products of fornula (1), can be

subj ected, if; de iiEﬁdR ,and | f necessary, to one or nore of the foll ow ng
conversion feactions.2imiany ofdes: thy merrdgter iihidiaticen meaetion of the

acid functiong, 2dchovender-2003,t23 4,b)-na ni.fication reaction of the
ester function to an acid function, c) a%ggxflagt?gnk?%‘%{?ohn@f the

al kyl thio gr8HBIEGEEY tord esgrsitdiong wstthphoxbdpoond seit phene, 1 4l) (B EPnver sion -
reacti on of the ketone function to an oxinme function,

R1’ -CO-NH, (XVIIT)

in which R;’ has the meaning indicated above,

in order to obtain a product of formula (M,):

NH-CO-R|,

NZ SN
. )\\ l \> (My)
c” NN |
R’
in which R;’ and R,’ have the meanings indicated above,
OL, according to route 5 or 6, the product of formula (IV) is
Subjected to a reaction with ammonia in order to obtain a

product of formula (XIX):

NH,

- N/ N
/l\\ |- (XIX)
N
Cl N N
. R,

in which R’ has the meaning indicated above

r

which product of formula (XIX) is subjected:

either, according to route 5, to a reaction with a product of

formula (XX):



e) a reduction reaction of the free or esterified carboxy function to an
al cohol function, f) a conversion reaction of the alkoxy function to a
hydroxyl function, or also of the hydroxyl functi 6% 0nghebdkOty2
function, g) an oxidation reaction of the alcohol function to an al dehyde,
acid or ketone function, h) a conversion Ztkaction of the nitrile radical to
tetrazolyl, 1) a reduction reaction of the nitrated conpounds to am nated
conpounds, j) an elimnation reacthph,pf the protective groups which can

be carried by the protected reactive ¥lnct i ons, k) a salificati®¥ reaction
by a mineral or organic acid or by a base in order to obtain the
correspondi ngnSahtchlg,-a S t reaction of the racemc forns to

resol ved praoducts, séidh%?o%ﬁ%fgggngbﬁﬁﬁﬁﬁaf?ﬁ 301K -obt ai ned being in al
possi bl e racéfli 8r9ehat idhrérinc aandodies ter EoirmaNBr (1g,)i.somer forns. |t
shoul d be noted that such conversion reactions of substituents to other
substituents can also be carried out 9n the starting products as well as
on the internedi ates defined .above lefore continuing the synthesis
according to the reactions indica EaCiPR{ he process described above. Under
preferential conditions for the i enqqtation of the invention, the
process descri bed above can be carri t as follows: 21 Novemhgr, 2003 24
The reaction of the product of fRrnulla ) with a product of fornula (I111)
in order to produce a productc Wor Fa (I'V) can be carried out in
particular in the presence of DEAD, DIgAD (diisopropyl azodicarboxylate) or
al so of triphenyl phosphine P(phenyl)3 ih a solvent such as THE or CH2- O 2
or also DVF. In the product of fornmula (I11),.the R2 radical represents in
particul ar ah ki ReycirohiRey| havd atireampdnohys yin@lcd@ld afydrot hi enyl

radi cal . or, according to route 6,

Lo a reaction with an isocyanate of
formula (XXI);

Ry’ =N=C=0 (XXI)

in which R;* has the meaning indicated above,

in order to obtain a product of formula (M3) :
NH—CO-NH—R'1
- N
TS
> N {M3)
ct” N |
R}

in which R, and R, have the meanings indicated above,

which products of formulae (VIII}, (IX), (XIIy, (XIII) (
(M2) and (M3}

Ml_)l
can be subjected to the reactions of any one of
the following routes a), b) or c):

a) either to a reaction with a compound of formula (XIV):




There can be nentioned in particular the follow ng products of fornula
(I'11): cycl opentanol, 3-hydroxy- tetrahydrofuran,

3- hydr oxyt et r ahydr ot hi ophene, 2- hydr oxybut anol and 3- by dinoXypeiganol . The
products of formula (1V) thus obtained are subjected according to route 1)
as defined above to the action of the product of fornmula (V) as defined
above in which n represents the integer 0 and Z represents the- CH2-

radical when n is equal to 1, in parti%blar in an al cohol such as butanol
at a tenperature of _approximtely 80C or in DMF in order to produce a
product of formula (M11) as. defined above. The products of forrmula (1V)’
are subjected B¢ to route 2) to the action of the product of

: f in which Z represents -SO2, in{BaFticular in
B or also Na2CO3 in order to produce a product of
formula (1 X) as defined above. The products of fornula (1V) are subjected
according to route 3 to the action of the product of formula (VIlI) as
defined aboue w@inakhieh 2.r epr¢samtis Rghquw(eaﬂ%)ezmglgsin(?gdirgﬁlcaté'op

particul ar igﬂp%hgqol_at[g tﬁnperature of approximately 75C for
appr oxi mat €7y7 267 ¥ A3Ur i R2orflef ok prisd@estave by oducthish fidvemul a (X) as
defined abowe.ichae pradubie dunc@nbbbaakX)od it QltaLPEH.Ca0 DG, Subj ected
to the actiqgﬂgkt§vgroduct of formula (Xl) or (XIJA as defined above in
DVE, Cs200F or al's0° CEHPU antd REEEY 3L9 gt dpproricadrel yo bnéofroura at

anbi ent tenpenature in order to 21 Novenber 2003 25 produce respectively a
product of forrmula (XII) O (XII)A as defined above. The product of
fornula Mcan also be subjected to the actiofpfzyaral dehyde of formula
(XVI1) in particular in an alcohol such as t haniol or ethanol, in the
presence of NaBH4 or NaBH3CN i nRerder to P i product of fornula

(XI11) as defined above.DRer A he ‘ot her val yes t he corfé&spondi ng
products are prepared adgg 37 Dlitses 2,
foll ows: the products of fornuka V) are subPecte

6 of the process as
the action of the product of formula (XVIl1I) in R,

,according to route 4 to

in which Ry, R,", Ry, R, DY and Dy have the meanings
indicated above and Z‘ has the meaning indicated above for 7
in which the optional reactive functions are opticonally
protected by protective groups,

which product of formula (Ix) therafore corresponds to a
product of formula (I°) in which Y represents -NRg-

the products of formula (I‘) having the meaning indicated
above for the products of formula (I] in which the oplional
reactive functions are optionally protected by protective
groups,

b) or to a reaction with a compound of formula (XV):

D/
OH
D.r (XY}

in which D, and Dy have the meanings indicated above

in order to obtaian a product of formula (Iy):




which Z represents COin order to produce a product of fornula
defi ned above. The reaction of the product of formula (1V) with
product of fornmula (XVI11) can be carried out under thepsRERLeCAYEI tions as
those for the reaction of the product of formula (1V) wth the product of
formula VI in order to produce the product of formula (1X) in which Z
represents S02. The products of formula (1V) are subjected to the action

of ammonia in order to produce a prmﬂqggn4q formula (XIX). The product of
formula (XIX) can then bﬁ subj ectedjeither " according to route 5 to the
action of the product o -ornula.N whi ch Z represents COO in order
to produce a produéX, gwc) as Mef i ned above, or accordlng to
route 6 to the acblyon he pro formula (XXI) in whicly!z
represents CONH in orde o] produce a prloduct of formula (MB) as defined
above. The reactions of the product of férmula (XIX) with the products of
formulae (XX) or (XXI) can be carried out in DME or THF, in the presence
of Cs2COB or ikK2@Bch Rihe prodact,s R:hush:obt ai et of Lheveudae cedhlihys (1 X),
(xrnr) (XII)A ézu{%bbvgwﬂ) , (M) and (MB) , as defined above are

subj ect ed accor oroute a) to the action of a conpound of formula
(XIV) as defwnedhammnqutnoﬁhf@imdﬂa repr esient st orRop rt@p@andondensat i on
reaction which |f 21 venb ropriate.can b rried out at a
tenperature 81° appr&ggna ery %9 Cassggﬁgga%oﬁEEﬁsé i BAEG Eie;li;(jzltron can be
foll oned by aepabséntcation reaction in the presence of hydrochloric acid

(M) as
th

for exanple ar also of tartaric o{trl ane s | p c acid, in an
C To red lon ﬂ]t a Com %?] ormu Q 8
al cohol such or exa et hanol %e anoI I'n orde produce

defi ned above. The products of formula (IXx)
(él) in which the optionabh%nreactive

functions are optionall Bhd in which Y represents -'NR5-

defi ned above. The products 0O ormulae (ML), (IX), (XI1), (X1)A

(xrrr)y, (m), (M) and (M3), as defined above can al so be

products of fornula (Iég
are therefore products &

in which Dy and D’ have the meanings indicated above,

in order to obtain a product of formula {(Iz):

NH-(Z')n-R,'
Rg' N
N/ (IZ)
D', >
' S =~
(L
R,

! in which Ry", Rp', Rs', Rs', Dy, Dxand 2" have the meanings

- indicated abowve,
which. product of formula (Iz) therefore corresponds to a
product of formula (I'}) as defined above in which Y
represents -5- ,
which products of formulae {Ix), (Iy) and {(Iz) can be
products of formula {(I) and which, in order to obtain some or
other products of formula (I), can be subjected, if desired
and if necessary, to one or more of the following conversion
reactions, in any order:

a) an esterification reaction of the acid function,




subj ected according to route b) to the action of a conmpound of fornula
(XV) as defined above in which Y represents the oxygen atom for a
condensation reaction for exanple in the presence of >NagvdAudiHboar DVF at
anbi ent tenperature or while heating: such a condensation reaction can be
followed by a salification reaction in the presence of hydrochloric acid
for exanple or also of tartaric, citric oz3nethane sul phonic acid, in an
al cohol such bk 4 crapexafptet etrharelctabnmet hanole s d.n o derid0 dr aduge; g
products of fermulia.(ly) as defined above. The products of fornula (Iy)
are therefore products of fornmula(l) in which the optionally reactive
functions arec) ot ic¥AgREyoprotestios andeha shiaknYor psgsam & -0- as
defined abovg,, the RuedyCE lpq_foxfi rmulae (M11), (I >§ (XI1), (XI)A
(XI11), (M) ;| (M) and I\/ng, as def ’'ned"” can al so be subjected
accordi ng to dout €o8yeraiethereacttiion of eheameued ru Rt o My an( ¥V heas
defined abovesifwhhch Y represents the sul phur atom for a condensation
reaction in the presence of a base such as Na2CC3 or NaH in THE or DW at
anbi ent  tenp®r & GPEUBFidhilc@chdani ng: tisuciree eendensation waasbkpn can be
fol l owed by argalibhcadign arl%ggilogmiigt#yne presence of 21 Novenber 2003 27
hydrochloric acid for exanple or also of tartaric-, citric or methane

sul phoni ¢ acifd, & R°BKEEF KBhdleastéhn ast fove exdanplefetdang cor aMByaARQ1 1 N
order to produgcetprrRAust S 108 r as defined above. The products i
of fornula (l1z) are ?her ef or efogr gg%??’éégot?ylf %Frﬁﬁ;éo'(lt)o i WEERY t he
optional |y red®CE¥8"functions are optionally protected and in which Y
represents -9 as gefdned, 2RQUE; i ne.function of the compounds of

f or mul ae (Ix% %1 ) and (I z)ggglﬁgpﬁne ea%ésggopr’g'fne%tlé’& b§ @ group such
as Boc or C29BRENS xS Be Kkeleasethnatden,the usual conditions known to
a person skilxhed Ednddieidmt : i.fication, react.ion can be carried out
according to the usual met ﬁgg‘g@kénrg\%ﬁpttgea%ﬁg%%% KUPEdPn the art, such
as for exanplt&€'FAZ&l%l vent such as nethanol or ethanol,

1) a reduction reaction of the nitrated compounds to aminated

compounds,

j) an elimination reaction of the protective groups which ¢an

be carried by the protected reactive functions,

k) a salification reaction by a mineral or organic acid or by

a base in order to obtain the corresponding salt,

1} a resolution reaction of the racemic forms to resolved

products,

said products of formula {1} thus obtained being in all

possible racemic, enantiomeric and diastereoisomeric isomer ;

forms. :
It should be noted that such conversion reactions of

substituents to other substituents can alsc be carried out on

the starting products as well as on the intermediates defined

above before continuing the synthesis according to the

reactions indicated in the process deécribed above.
Under preferential conditions for the implenentation of

the invention, the process described above can be carried out

as-follows:



di oxane or di net hoxyethane, in the presence of soda or potash. The
reduction or oxidation reactions of the product:of forrmula (Ix) to a

product of fornmula (1) can be carried out = accordi ng 9 Ndvemespadoet hods
known to a person skilled in the art. According to the values of R' , R2

, Rs'" , R6" , R%Heo Z' , DI' and D2' , 4%e products of formulae (I1x) , (Ty)
and (1z), do or!Ho FEAGE1e8nsefi £he epprdauictst oforfaiiaul @0l wiahdacan | ead to

products dfrddfdtileF (Foknu@h Rerepnverted to other products of farmula (1)
by bei ng subj ected to one ortPrm?g %r? ?ﬁgeler readogNS eay P&ofi‘)}citnagcat ed

above. ThusL¥HE & dliVdusanehet foerfenctionsn WirGh «6aR he ncanei pesbyceert ain

conpounds &f e r €3G QRS; .hed, above can, if necessary, be protected:
these can be for exanpl gagiggéjf(@?yl FFL TR Ydatsdx P ror 1aPsBEani no and

monoal kyl difiiRberedickaisphingi Bhplcany be, prokeebedelY LHen apprOPri Gt ecy,-
protective grgupsise THgefol | owi ng non-exhaustive Iist of exanples of
protection of reactive If“'uncti ons can be nentioned: - the hydroxyl groups

can be protectéa ftbe exadpte by sdili2l Navyenhae R003,28.,1 adicals such as
tert- butyldinmethylsilyl, nethoxynethyl,

tert--buty trinmethylsilyl

tetrahydrC§J|c')§§/3rraer?r‘?{r/rll%,S %gn%%{ti%‘r‘l%\]’ce"’l’yle‘,lk-YJ{rh§Y§ﬁfpﬁékgﬁe)ups can be. protected
for exarrplt@tmah&debyhrylt@ftyétrg}wt,hite%rytl- Rut,9xyear bonyl,

benzyl oxycar boa,él , ht hal i m do radi cals or other radicals known in peptide

chem stry, - tHES3EyFaprbepeeslanasd imheafrdimplagr bbhp €ahlbeipgotected for

exanpl e | pricheckar Brofcexel 4 C( ofnons | | | s,or . .thioketals such as
di met hyl or diethyl ketal or eit hyl)ene ﬁé@@f&%éﬁ%? 8r5895?ﬁyl t hi oketal or

et hyl enedi*ChirgR¥EaPLurap he3 deidr Furcttiremydob thheppenduets descri bed above
can be, h@d@%%%ﬁﬁganéiﬁ Qﬁiif—%ﬁym e%reinfr{%rn%éqr secondary am ne for exanple
in nmethylene chloride in the presence,” for exanple, of
1- et hyl - 3- (di nBbhybaninops opy | fowarlzoditivy daubyedpheshhedi dee @by pabi &t
te”peratuﬁébording to route 1) as defined above to the action of the

product of formula (V) as defined above in which n represents

the integer 0 and Z represents the-CH,— radical when n is

equal to 1; in particular in an alcohol such as butanol at a

temperature of approximately 80°C or in DMF in order to

produce a product of formula (VIII) as defined above.

The products of formula (IV) are subjected according to
route 2) to the action of the product of formula (VI} as
defined above in which Z represents -30,, in particular in
THE, DME, Cs3C0;, K»CO; or also Na,COs in order to produce a
product of formula (IX) as defined above.

The products of formula (IV} are subjected according to
route 3 to the action of the product of formula (VII) as
defined above in which 7 represents the - (CH;),NHR;- radical,
in particular in butanol at a temperature of approximately
75°C for approximately 2 or 3 hours in order to produce a
Product of formula (X} as defined above.

The product of formula (X) thus obtained can be
Subjected to the action of a product of formula (XI) or {XI)a
as defined above in DME, Cs,C0O; or also CH2Cl; and N(Et); for

approximately one hour at ambient temperature in order to




- the acid functions can be protected for exanple in the form of esters
formed with easily cleavable esters such as the benzyl or terbutyl esters
or esters known in peptide chem stry. The reactions 2pNwdrathertdoesproduct s
of formulae (I1x), (ly) and (1z) as defined above can be subjected, if
desired or if necessary, can be carriegdsout, for exanple, such as

i ndi cat ed h@rreaﬁt@rnes@)ectlieeppOﬂtwg@u@@sgg| p@ﬂnﬂ%‘)v&z‘ff by | fx1desi 4€d, be
the subjec Ovptl onal carboxy functions erification

%h
reactions \/\/ﬁ1 éﬁ e e Scarried out according to the usual. met hods known

to a person skil Tied grodiae aftfozbl)u1thx®p&é@r@soc%@vg[1§5@&ég tesStae
functions to gm d unct |lg[%gé$f t he products descri bed above can, if
u t

desired, be?“cifPi%d Buf fesmut ac GRE: 1)i dis PRABWAH Y & Tp@Fson

skilled in theoast durhpast meuharlio]by)raféltﬂaﬂdﬁl all‘?ﬁ't‘h@eprgé(gr{égm wabay
exanpl e by SOdﬁ‘aQ otash in an al 08 medi um such as, for _exanple, in
net hanol or 4l s bﬂ?‘& K dP5EHT o €76 “§%l%rﬂfﬁd€‘3&c?8 sarmgderter L2085 3 29
c) The opti deainadi kattviei.o groups of the products descri bed above can, if

desired, be convert the orresp sul phoxi de or sul phone
functions under f 1 hel BHRek o 5 sfg t‘i?ra‘eﬁé’PESh“%lé?’ﬁdé’&tlsn the art

e usudl "eondi t1ons
such as foraexampstzmdwpl apeoacirdrs tsuarbuasSfor EE)éﬁhmﬂGeoﬁeﬂa@qiﬂcﬁ:e%@I dsor

met achl or op i C r .also yoz xone, S m ,periodate in a
sol vent suc%g ?&%%rcceh%a e Het Ayl er?erm gf’o e 281 Sﬁgéﬁ‘é%eed &EThTEft

t enper at ur etOCb@latmlmgot Iubesald;t}:)mxmcfetﬁanpmmmaarf lﬁemelml:a)umgad byn an
equi nol ar of the od t, cont, al ni n, al t hi p and t he
reagent sucﬁé%lﬂiezn rﬁzﬁ’rrfelsce:ﬁlé &g. BerPadrd @g?%ﬁ%cﬁ’ tﬁéo‘g‘ﬂﬁ% e function
can be encotragebe biph:a am ddflimedobbbhe. pr oduct containing an al kylthio
group with an £ss of .the agent suc racid. d)-
The conversi on ‘rafétgct i oé et oné& Pane ? ﬁ Jioomp i?ﬂe tghgglg carri ed
out under theomca!alofcdndmnl@nsx\kwavmmo e persed skil beder ntHeheaakt, such

as in parti ggxluﬂtlao a%t I gﬁose fOrhech%r %%SQEPorPfofa Op%)ro n@étl y O substituted
hydr oxyl am ne 1n
formula (IV)} with the product of formula VI in order to

produce the product of formula (IX) in which Z represents SO,

The products of formula (IV) are subjected to the action
of ammonia in order to produce a product of formula (XIX).
The product of formula (XIX) can then be subjected either
according to route 5 to the action of the product of formula
(XX) in which Z represents COO in order to produce a product
of formula (M2} as defined above, or according to route 6 to
the action of the product of formula (XXI) in which Z
represents CONH in order to produce a product of formula (My)
as defined above.

The reactions of the product of formula (XIX) with the
products of formulae {XX) or (XXI) can be carried ocut in DME
or THE, in the presence of Cs;C0; or K;CO; |

The products thus obtained of formulae (VIII), (IX),
(XII}, (XII)a, (XIII), (M), (My) and (M3), as defined above
are subjected according to route a} to the action of a
compound of formula (XIV}) as defined above in which Y

represents —-NR;, for a condensation reaction which if




an al cohol such as for exanple ethanol, at anmbient tenperature or while
heating. e) The optional free or esterified carboxy functions of the
products described above can be, if desired, reduted poNaBembdrcmiogl
function by the methods known to a person skilled in the art: the optional
esterified carboxy functions can be, if desired, reduced to an al cohol
function by the nmethods knowmn to a persep skilled in the art and in
particul ar byppirbhiime are akuokniiba kydr hdes | @3k Vgt oguch as for
exanpl e tetrah¥g§9f‘%{ n, qn.akso dioxane or ethyl ether. The optional free
carboxy functfFbhs of the product T CHés PN Bews abisve reantber 30 RSsired,
reduced to arfedlcedmlby fauselibhcimiparkiaeulas By P oRabyged des f) The
optional al kgQx j.ons sych as in particular nethoxy of the products
descri bed abg‘ ér%%ﬂ?&ha é:sllgrg%ﬁ ebxeamp@(‘?n%r?]e%f’t‘%f &2RGAF bky| FUnct °6n under
t he usual comgihponssullohowict actd pensan skédhed durnt he ast &empeanpl e by

boron 21 Nov 0 ibromide in a solvent such as for exanple
met hyl ene c%fggg{‘%%&gﬁ%%}ﬁw ne' hoyrélr'e(]):bgfﬂn?’d‘é Wi° RFAFBERF o7 d€ M8 so by

hydr obr om ¢ dixhyads gifligedcalaeve. in water or trifluoro- acetic acid under

reflux. g) The opty l.eoh unctions_of the products described above
can, if desired, pﬁbijéé)rcl?r?\(/jgrcggd% ogodiméléﬁygszra Titd e rFOREE | RIS So%itdat i on

under the usdakmebndi®)i dnswkhowtiteo optipessbn sdddilied Fandthery tarsuch as
for exanple py:ihe AGcti nganese, oxi in order to obtain al dehydes
or Jones reagent ??\ﬁﬁo %grte‘?%ecgar%‘crgg%na‘épﬁéh Ogtﬁj)m’f’ﬁ@SSBFFoﬁbrlffﬁ_niaﬁri | e

functi ons of dehéngst gdhwoes descri bed above can, if desired, be converted to
tetrazolyl under {he condi tions k to erson_skilled in the art
such as for exarrpt{ée %E}%g?}%f o%%%cﬁmbl%agf ?‘g%t’al(l%?c ’aiﬁi@ suH Tde- f or
exanpl e sodi 4¥TBEI deltor  t M4l kydit (M) azbdedofi e abbbei ben f1CHeON as is

i ndicated ingth t crihed in.the follow ng . reference article: J.
O ganonetal | i ¢ &%J;t%%gg@é“g %iﬁrffﬁ?l?) Kz 0K §.(:ng‘6|‘?£ 2 |FTERYAAD be
noted that thé tomrdesi(sH) reactdfomedf adovearbamate orepasseatd ithe
particul ar ngﬁbéﬁ”é%%%pyESPHQ%Q%E%nsation reaction for example in the

presence of NaH in THF or DMF at ambient temperature or while

heating: such a condensation reaction can be followed by a
salification reaction in the presence of hydrochloric acid
for example or also of tartaric, citric or methane sulphonic
acid, in an alcohol such as for example ethanol or methanol
in order to produce products of formula (Iyv) as defined
above.

The produéts of formula (ly) are therefore products of

formula' (I) in which the optionally reactive functions are
optionally protected and in which Y represents -0- as defined
above.

The products of formulae (VIII), {IX), {XII), (XTI)a,
(XIXI), (Mp), (M) and (M;), as defined above can also be
subjected according to route ¢) to the action of a cempound
of formula (XVI) as defined above in which Y represents the
sulphur atom, for a condensation reaction in the presence of
a base such as Na,CO; or NaH in THF or DMF at ambient
temperature or while heating: such a condensation reaction

can be followed by a salification reaction in the presence of



to sul phonylurea, can be carried out for exanple under reflux of a solvent
such as for exanple toluene in the presence of the appropriate amne. It

i s understrood that the reactions described above can 2bgGahtdhogut as
indicated or also, if appropriate, according to other usual methods known
to a person skilled in the art. i) The elimnation of protective groups

- such as for exanple those indicated aboye can be carried out under the

usual  condi {i,@pschknowr Leid peF sOlnsibl Led, i, the (art ke pasitdGul 8k by
acid hydrolysis carried out with an acid such as hyar ochloric, benzene
sul phoni ¢ or "paf2t oI ERECELF photfic,in BBr Al eclorl tsnick] aer 6@E T PA& d or al so

by catal yti c.chygs0ganakiabao en RMBE! L5 90, AIQUR 6a0-Ps &f Ifdnatad by
hydrazi ne. 21 Novenber 2003 31 A list of different Protective groups which
can be used WEFl ¥ FIdAEY 3FC¥anpl e in Patent BF 2 499 995. j) The

products descri bethahovaueas, of fraesiibedr, pe, then54bbest padagals biscation
reactions for exanple by a mineral or _organic acid or by a mneral or

organi ¢ basefgERYdTHi Mg 8 YHECT UdFarPidPRhotsy Kitdwh 16 BUPer <K Kl led in:

the art. k) Ztheiepiignaloopti&anldns aat uMech of ek sthes produet sicrdasari bed
above can be pr epar ed by resolution of the racemcs according to the usual
met hods knowA”t%"a person skilled in the art. Illustrations of such

reacti ons defi nedriabew@nar eugtviesh dfn thBec@fpalat ben refmt e exanpl es
descri bed hereafter, The products of formula (1) as defined above as well
as their addf¥l dPddied gft‘f’\e%]d]edjs RQVE IR RCSsHaPat of bYiR auch as
properties. Bbe @ aycpe®fl dae peesendaddyenkibentAs wafdinednabevens have
ki nase inhibitor roperties of great selectivity. The cdk's play a central
role in the rAPYT at9 GnPEfAB8" ﬂ%’\ﬂ%eéjpﬁrﬁn{:h%n?:i“i'he conpl etion of the events

of the cell cyclmanrdpbhusicitiod Hiabtion yedwlrcuhesiel sk A reapgbl e
of limting undesirable cell proliferations such as_thgse observed in

cancers, psoF?aEt?%,?sﬁﬁr]lgaFt@? KRowhafgsftRgrson skilled in the art,

such as for example in a solvent such as methanol or ethanol,
dioxane or dimethoxyethane, in the presence of soda or
potash.

The reduction or oxidation reactions of the product of
formula (Ix} to a product of formula (I) c¢an be carried out
according to the usual methods known to a person skilled in
the art.

According to the values of Ry', Ry’ Rs', Rg', Ry, 27, Df
and D;", the products of formulae ({Ix}, (Iy) and (I;) do or do
not constitute'products of formula (I} and can lead to
products of formula (I), or be converted to other products of
formula {I) by being subjected to one or more of the
rééctions a) to k) indicated above.

Thus the various reactive functions which can be carried
by certain compounds of the reactions defined above can, if
necessary, be protected: these can be for example hydroxyl;
acyl, free carboxy or alsc amino and moncalkylamino radicals
which can be protected by the appropriate protective groups.

The following non-exhaustive list of examples of
protection of reactive functions can be mentioned:

- the hydroxyl groups can be protected for example by alkyl




(animals, protists): such inhibitory nolecules of cdk are thus also
capable of intervening in the regulation of neurodegenerative di seases
such as Al zheiner's di sease Ki nases which are particubanoyese&Sidobve to the
inhibitory effects of the derivatives of the present invention are in
particul ar cdkl, cdk2, cdk4, cdk5 and cdk7. The products of the present

i nvention are therefore endowed with antimtotic properties. The products
of the present invention have in addition to their specific inhibitory
properties of kinases, useful cell Par effects such as antiproliferative
proper t Fedl @GP iTCPpaft FROF aPu et f-edttd "R upepE BSI SLCPT Novenmber 2003 32 |t
i's kno uEppcm[ﬁél%@&erlky@eseéub@q/m&htyhe ltleE%ﬁf/&'E@pﬁé&hwﬂS bROWOLO7/ 20842f -
that relationshi ps exist between the cycl e and apoptosis. Anmong the
rout es beadfdlgto apoptosis, certain are dependent on ki nases. The

products pfctheidy esenbsi BYENbE Qi ARt @aEtéQ&l&rﬁ e sisefddtyflor tunmour
t herapy. The products of the invention can al so therefore  increase the

t her apetiti &Y bf fetiay lof LERE BREPX YA WdenPsr 2xhP Ercare Mirrent | y used. The

product Ph%aigﬁ{aﬂ & dikadt bheopi@santaiicavenkhenn {hesadre have quite
particularly antimtotic and anti- neurodegenerative properties. These
propertPE§m}ﬁ§¥Y¢y their use in therapeutics and a particular subject the
invention.js as Fﬂg&@@e%éh wenh@r@w@tls g@buboranl Be (doas:taef i ned above, __
sai d products o rmula. (1) being in all possible race L enantronerrc :
and di dsrereanrbierm ¢hesdrer ?6r%§3LﬁéCWEPP“a§YFHeCaﬁ%?? obr'salts with |

phar maceuyt i,¢al L ys Qﬁﬁﬁp%%bbémghn§£aéraﬁﬂuﬂﬁg&ﬁtera@tdet@rlewuth m neral and
organi ¢ bases of said products of formula gartlcular subj ect of

t he i nverbkghelksl. ayfCﬁeﬁﬁd&ﬁﬁh?§et%hé“bﬁﬁ@u&ﬁ§e§étae FREY by formula (1c):
NH(Zc) n- R%% agkgjﬁgagﬁlons of the products described above can be,

if desired, amidified by a primary or secondary amine for

example in methylene chloride in the presence, for example,
of l-ethyl-3~{dimethylaminopropyl) carbodiimide hydrochloride
at ambient temperature:
_ the acid functions can be protected for example in the form
of esters formed with easily cleavable esters such as the
benzyl or terbutyl esters or esters known in peptide
chemistry.

The reactions to which the products of formulae {(Ix).
{Iy) and (Iz) as delfined above can be subjected, 1f desired
or if necessary, can be carried out, for example, such as
indicated hereafter.
a) The products described above can, if desired, be the
subject, on the optional carboxy functions, of esterification
reactions which can be carried out according to the usual
methods known to a person skiiled in the art.
b) The optional conversion of ester functions to acid
functions of the products described above can, if desired, be
carriedAout under the usual conditions known Lo a pearson
skilled in the art in particular by acid or alkaline
hydrolysis for example by soda or potash in an alcoholic
medium such as, for example, in methanol or also by

hydrochloric or sulphuric acid.



| K2 Cin which: Zc represents the divalent- -CH-, -S02-, -CO, -

(CH2) 2-NH-, -(CH2) 2- Nal kyl, -(CH2)2-N CH2-phenyl radical in whi ch the
phenyl radicals are optionally substituted by a hal ogencaé@Ber @ohydr oxyl.,
trifluoromethyl, al koxy containing 21 Novenber 2003 33 at nost 4 carbon
atonms or free, salified or esterifiedzgcarboxy radical, n represents the

i nteger ©) dFfhel,oRlionsl GOsER Hifdg hydr egen aud4the phepyl , - CH2-
phenyl , -Sq%gphenqu - CO- phenyl , pyri fl, a?g%|pghgﬁksoz-a|k§| radi cal s,
in whi clPiNE &R TadiCHirE omeaicenaetvest iatocahbonoatrensonddnar e

opt i onal 4yl shstdd wred e 68ncrSalified or esterified carboxy radical,
and all the phenyl ra&?%%ls arengp??%ﬁaFPyeguﬁgFiPﬁPg Bﬁnoﬁel8¥8nnre

r adi cal sSKP"PHoseh & RshtMe hdlldgeh iat e amd thenf ekl ovi-ngxaagdieabs:

hydr oxylse 3@y NidH &5t f luar thyl , trifluoraonethoxy, thioalkyl and
al koxy ég%taining at nggtoifgggg%g%a %ﬁEFeEFEyPCleoﬁFaining at nost 4

car bon a@rmscistdomealben zoulss ictidt ed By sa bgyahene: CObher £QaLk radical,
t he phe . tetrazolyl, cycloalkyl radicals interrupted by one or nore
oxygen ﬁﬁfﬁﬁf$ﬁbéﬁ‘§téﬁéﬁépﬁeﬁg NRE 4RY SB2UREEt ReBzplgheradicaide the
di oxol , dr edoxesieelit! iaadiehtsakinbbedrgarboxy radicals and the -NHR4c and
- CONHR4c radiiﬁls i,n which R4c represents a hydrogen atom an al kyl

radi cal cont &AGiRE kbt selehpkbde Stoation aagyit obexylr s@ed ciay ;
opt i onalary esulsloiltwt ed <Py -an NH2, radical . R2c_represents | | near or ;
branched al kyl radicalxcorrltaioninae é?bﬁ%g %o%g?bghn%I%ﬂs?fkﬁtt%b%lopentyl, j
t et r ahy@reier pnd fthei cakgeot theht esrahydaot hbenyt £ ask€akidYC represents E

t he oxygen a -the,.;:NH or -Nal kyl radical in which the linear or
br anched aIk?ﬁq?géﬁéglté%n?ﬁﬁﬁgoﬁ? ¥HB§Flﬁnc%?%o%ea?%%%?r{ﬁ%damw D2C

ei t her, migentrecalf ehedptbanent coat&ishRgemin 4P 1chio group with an

excess of the reagent such as in particular a peracid.

d} The conversion reaction of a ketone function to an oxime
can be carried out under the usual conditions known to a
person skilled in the art, such as in particular an action in
the presence of an optionally O-substituted hydroxylamine in
an alcochol such as for example ethanol, at ambient
temperature or while heating.

€) The optional free or esterified carboxy functions of the
pbroducts described above can be, if desired, reduced to an
alcohol function by the methods known to a person skilled in
the art: the optional esterified carboxy functions can be, if
desired, reduced to an alcohol function by the methods known
to a person skilled in the art and in particular by lithium
and aluminium hydride in a solvent such as for example
tetrahydrofuran or also dioxane or ethyl ether.

The optional free carboxy functions of the products
described above can be, if desired, reduced to an alcohol
function in particular by boron hydride.

f) The optional alkoxy functions such as in particular
methoxy of the products described above Can, 1if desired, be
converted to a hydroxyl function under the usual conditions

known to a person skilled in the art for example by boron



t he hydrogen atom the hydroxyl radical, the linear or branched al kyl and
al koxy radicals containing at nost 4 carbon atons and the -NH2, -NH COQ Bu
or -NHal kyl radicals in which the linear or branchedsaNgybmbadimal
contains at nost 4 carbon atonms, or together formthe =0 or =N QCal kyl
radical, in which the linear or branchgd al kyl radical contains at nost 4
carbon at i Mlov r cre - \VTcls atom a

hal ogen a?gﬁ$g§% %5 $g2§lsg9§9%%15£@me saﬁ§§g$%§5§5§ of Pg%ﬁﬁia (Ic) being
in all posbﬂgredﬁac@h1@yrl@ﬁmﬁnmymmwbmbmmdh(hnxhwﬂﬂgmﬁimnydqnmS@MEK)forns

o aehl OBy BDE-BORLAL PRI G A et A o AN (PRANS, 3519 W I

m ner al gani ¢ bases o ormila nore
particuIaacsubpeatlﬁfum@mmlrmfﬂmion is also as nedicanents, the products
of formul a (I% as deflngd fbove fornul(véld) N H-&Zc)n Rld. NN z N
N1 Rec (P4)T1H @RFehne %C‘%wsdu i B CTil

(CH2) 2- Nsbove- célQ"Zideé\Elixkddl,, Be &&l@r@a@[\k@%m radigaly i n whi ch

the phenyl radicals are optionally substituted by a halogen atom a
hydr oxyl , TERFEL 07 ofet tiyl da el Moxyndont dieniurpadt aessti t4 onsaryenrattens: or

free, sal | ék@gn%kfﬂ@&'Ia%%aardpchsvuéﬁdgscaédr RN tcggt'l%tneger 0

1, Rld" 1s chosen fromthe gen atom and b henyl ,
- S02- phengk, ma@ﬁ?@@e@y¢x1®¢kyﬂ Qmmhr-SDQ -ahtdeyiln aﬁﬁmhyﬂes drn Jwimiech the aIkyI
radi cal s contalg at ost carbon ato and are optionally substituted by

a free, §&Fffied or s?%rl?l%ﬁF% 4P 65Xy Fadi cal , and al | the phenyl
radi cal s By ereptopnadhyl substi tait @echdyi e FF Y @ 1RBIcGd Slescribed

above can, if desired, be converted to tetrazolyl under the
usual conditions known to a person skilled in the art such as
for example by cycloaddition of a metallic azide such as for
example sodium azide or trialkyltin azide on the nitrile
function as is indicated in the method described in the
following reference article:

J. Organometallic Chemistry, 33, 337 (1971) KOZIMA S.& coll.

It should be noted that the conversion reaction of a
carbamate to urea and in particular of a sulphonylcarbamate
to sulphonylurea, can be carried out for example under reflux
of a solvent such as for example toluene in the presence of
the appropriate amine.

It.is understood that the reactions described above can
be carried out as indicated or also, if appropriate,
according to other usual methods known to a person skilled in
the art.

i) The elimination of protective groups such as for example
these indicated above can be carried out under the usual
conditions known to a person skilled in the art in particular
by acid hydrolysis carried out with an acid such as
hydrochloric, benzene sulphonic or paratoluene sulphonic,
formic or trifluoroacetic acid or also by catalytic
hydrogenation.

The phthalimido group can be eliminated by hydrazine.



chosen fromthe hal ogen atons and the hydroxyl, cyano, nitro,
trifluoronmethyl, trifluoronethoxy, thioal kyl and al koxy radicals

contai ning at nost 4 carbon atons, alkyl containing a%NmRstpé- sqsbon atons
optionally substituted by a cyano or free or esterified carBoxy radi cal ,

t he norpholinyl, phenyl, tetrazolyl, -SO2NH2 salified S02-NH -t hiazolyl,

di oxol , free, 21 Novenber 2003 35 estenrified or salified carboxy, -NHR4c

and - CONHRAC radi calst denaWhEeRe 4G FARIQSGAL §.8, hydrogen atom. ghedl kyl
radical containing at nost 4 carbon atons or “a cycl ohexyl radi cal
optional |y $ab5the ut@dbyoansKipr kadircdlateRRcBFepr €32 % .a | i near or

branched al ky| riadi cakcRankBLAL Ngkq b dmSt. 0 o3EboD. Ao, hgecycl opentyl,
tetrahydrofuryl radicals or the tetrahydrothi enyl Tadical, Yc represents
t he oxygen &tlier athéaNHiofrat Nl kedctrigdiscdbr prampicibit ke inpeat or

branched al kylagadidaly 6onbai Asnale r S, 4.6arbon, a1 ome.. Dl (andoDere

either, identical or different, are osen e hydrogen“atom the
hydr oxyl radfedl maHheds kearnoke dreavcived salikybdaid kot -radi cal s

containi ng gf RSty icALROD,aLomE andihe +NHg, o NHEQO By, or - NH-al kyl
radicals in V\,hi_chOpt he Iinear or byraanc l&% a E;%F ?g"d_llz%ealpré)gﬁl%ésns at nost 4
car bon at ong8eserieshetner fonnPe heremmd M- Gabkylit iadiafalthe iracehich t he

linear or branched alkyknkadical gantain st 4 carbqn.atq R6¢
represents the hy rgggten atom a ha og%{ﬁS z(tnggﬁnoggt%epeﬁsyodlr 5’%}}?lre§g%r&al, sai d
product s’ of tiieran.-a (1d) being in all possible racenic, enantioneric and

di ast ereoi sonerig .50 fornms, as.well as th dditign salts with m neral
and organi c aci d@lﬁr%qu%ng%ﬁonﬁi PEraf a&%glgﬂlscgﬁg?éesé oaf%osvg”l dpr8duets of
formula (1din ¥heguirtepapariocudfirtisubyeeipiet thsckiivenhtHarRairseras

medi canents, th roduct s _described hereafter in. the exanples din
particul ar the gfrt%d&rtogiug%;sf%f ) @g gaf fiﬁgﬂne‘gbﬁv’&e &6r V@ggo‘ﬁﬁi ng to
the foll ow tigeiforandiaeon- sbi by driachlaeriidde hatebusytul pharmacological
trans-4-[[[21%§4-aninocyclohexyl)-

ani no] - 9- cyRT GPErtyi®- ot puri n- 6- yI - ani no] - net hyl ] - benzoat e,

The products of the present invention as defined above,
have kinase inhibitory properties of great selectivity.

The cdk's play a central role in the initiation, the
development and the completion of the events of the cell
cycle and thus, the inhibitory molecules of cdk are capable
of limiting undesirable cell proliferations such as those
observed in cancers, psoriasis, fungal growth, parasites
(animals, protists): such inhibitory molecules of cdk are
thus also capable of intervening in the regulation of
neurodegenerative diseases such as Alzheimer's disease.

Kinases which are particularly sensitive to the
inhibitory effects of the derivatives of the present
invention are in particular cdkl, cdkZ, cdkd4, cdk5 and cdk7.

The products of the present invention are therefore
endowed with antimitotic properties.

The products of the present invention have in addition
to their specific inhibitory properties of kinases, useful
cellular effects such as antiproliferative properties and in

particular effects on apoptosis.




- Di hydrochl oride of ethyl trans-4-[[2-[(4-am nocycl ohexyl.)-

am no] - 9-cycl opentyl - 9H puri n- 6wyl ] - am no] - benzoat e,

trans- N2- (4-am nocycl ohexyl)-9-- cyclopentyl-N6-[2- 24 November 2003

[ (phenyl met hyl ) - ami no] - et hyl ] - 9F[ - purin-2, 6--di am ne trihydrochloride, 21
Novenmber 2003 36 - trans-N2-(4-am nocycl ohexyl)-N6-(2-am noethyl)-9-

cycl opentyl - 9H puri n- 2, 6- d| am ne trihydrochl oride, -

trans- N2- (4- anj nocy, cIohe %5‘ cyclo;}yntyl N6-[2-[[ (4-

met hoxyphenyl } < net h RO t%?h‘yﬁqk gl4SuribRd2] 6- thaniit@rature

tri hydr ochkbradein -wa mn&ama( At @i NQOYG hl.ggo0- 3-
(trifl uoro thyl) yl % met hgl ]- an noj 1%'3%%%??% ?x%%/%ldoe{ct)%%tegll lt@llél- purin-2,
6- dlanlne ﬁ%dr%) APgeLe Among the routes leading to

trans- N2a(34pam rm,cy@:@a&zﬁyla}e 9d§@l&lcfé9ﬁnt0¥‘|
[ (di phenyl et noj - et h ]-9H puri n- 2@9%.5%%1 ne trihydrochloride, -

trans- N2- (4-a %&cﬁfguﬁﬁéxﬂf) F[‘Z‘iﬁe[“(%—l@hbot:@p!heﬂyé )in particular

met hyl | - asefo] - eihyuorcyab epept yl - 9H-purin-2, 6-di amine trihydrochl ori de,
- Dihydrochl o de of ethyl trans(.+-.)-4-[[2-[(4-

am nocycl ohe%}[fﬁ PEORGF S99 6 atiy@nsi8nt hienyldo e mpuicR- 6-

yl ] -am nohe besgoal®, therapeutic eff

trans(. +- % N2- (4- am nocﬁl ohexyl) eEsst(st ggrgﬂyd?%t Ut"ﬁm afiFf‘tS

N6- [ 4- (tW ‘F%o‘?%&“ﬁé??} phessAd ] - 9H puri n- 2, 6-di ani ne di hydrochl ori de, -

trans(. +-.) - N&d $ramuResysF Ohex¥l 1)s QTQtGErQQ%f%gésé%tzlgveatlon

furanyl)--N6 (4 trlfluororrethoxy) phen i‘am ne
di hydr ochrorg happafiging- Rertamudecy el eheiyl jotdi boet hykipropyl ) - N6-[ 4

(trifl uo,ﬁ@m};d@@{,g phepyl rin-2, 6-di am ne dihydrochloride, -
Di hydrochl ori de of ret hyl ?%Lnts [92 [(4 am nocycl ohexyl) -

am no] - 9- ( 1- etYpiepPEpYEY L Db AHSTigy6Lik] £ ansao]r herzapbacich guite

parti cul 1Sit t invention is al so, as nedicanents, the
pr oduct sﬁ%% ;bgjrl%% 39%1%&3 tmoleefl:%nq'ée&t15(3180%7% AL 8fig tBt he fol | owi ng

f or mul ag?red @ity @foénroniae Of aet byl i heansoode [ [2ilA 4radipesyst ohexyl ) -
formula. (I) being in all possible racemic, enantiomeric and
diastereoisomeric isomer forms, as well as the addition salts
with pharmaceutically acceptable minefal and organic acids'or
with mineral and organic bases of said products of formula
(T).

A more particular subject of the invention is, as

medicaments, the products as defined by formula (Ic):

NH-(Zc)n-R,c

YC_L\ > (Tc)

in which:

4C represents the divalent ~CHz-, -S0,-, -CO-,

~(CHy)p-NH-, - (CHp)s-Nalkyl, ~(CHz)2-N-CH;-phenyl radical in
which the phenyl radicals are optionally substituted by a

halogen atom, a hydroxyl, trifluoromethyl, alkoxy containing




am no] - 9-cycl opentyl -9] -i-purin-6-yl]-am no]-benzoate, 21 Novenber 2003 37
- trans-N2-(4-am nocycl ohexyl)-9-cycl opentyl-N6-[2-[[(3, 4-

di chl orophenyl ) -net hyl ] -am no] - et hyl ] - 9H - puri ne- 2, 6- gi BBid8ber 2003

trichl orhydrate, - trans-N2-(4-am nocycl ohexyl)-9-cyclopentyl-N6-[2-[[(3, 5-
di chl orophenyl ) - met hyl ] - am no] - et hyl | -3+ puri ne- 2, 6- di am ne

trichl orhydnate, 4-carbon atoms or free, i f3 i £ i
trans-4-[[ 2-%4- ani_ nocycl ohexyl ) - am'eneo] -SQa-lclyfclleodpeorﬁ )ﬂs-téalfl-lfled
puri n- 6- FEFAMFRof BehzRheacet onitril e di hydrochl oride, -

trans- N2y ( flegm 806yl Ohexyl s s cyglgpent yl - N6-[ 4- (4-
nor phol i rr11yl )L-aphenyl ]-9H pur i?\gzpi 2, 6-&8ﬁdm ne di hydrochl oride, -

trans- g R{e-ig ﬂ?ﬁ%émmﬁéfylhgéamgao] ﬁ?oﬁt}/ﬁh@&ﬂ%}’ﬁh%h&lm —CE;izd— f
urin-6- nol «be i tri [ rochl ori de, - rochl oride o

Itor ans- Nzg‘%%l]?girﬁ no%@zg{bé%gl%%l')-_ -O"pp’%nﬁ’ pyridyl, alkyY and -S50z-alkyl

cycl opentydidNgtg A-im twhopttemyie -OhkyUrdate-o2 16 HAPNEG at most 4 .

trans- N2-§§é am nocycl ohex Ie) -N6- (4_am nophenyl)-9- cycl opentyl - 9H puri ne- 2,

6- di ami n@® %‘S‘,qar%% ?Offricgé%/r . optilornally substituted by a free,

trans- N2s4 i ad10sy cd ey e -G BREMLW; NG~ (4- ,

met hoxyphenyl ) - 9H puri ne- 2, 6- di am ne “di hy&rcggﬁl %ﬁddg,ll -tﬂehy?gregg%l ori de of

di et hyl {%%&ﬁ@%ﬁ[ﬁgg[qpp%gﬁqi}y substituted by one or more radicals

cycl ohe < QT = 9- |_- purin-6-yl]-amno]-1, 3-
benzeneél%%?%gnxf}lc&]ar% gwrﬁgq%%aa&eﬁss ,an\‘i_\%hitg‘ﬁ 5}%%8“’%8%] gettigh1fhe
i nvent i o drand ofcywese, frort rexanplie,l uas odethiill, Otire$1 ubBohBenshenot her apy

of cancens, q{)k I saoci n lt he treatnment, of psoriasis, of parasitosis such as
t hose caused Qﬂpro SHERY ORGP GG 86 MPRtt AeCprbannehensf AlkNeéi mer' s

di sease antiairihey Feaio®nl QHIeULEERRL BBPRLASHS, INBLRVEP Eoﬁ ext ends
to the pharmaceutical conpositions containing at Feast one of -t Rb
nedi cansmti e iGHEH BoFe0ad k sediveli nghedpbatylSuthtphapimteut i cal

Cont ai n the At ve T asrasi e RaFREah bUL R 3P PP Ee npaPtaeats such as | n
part i culldit nogse faged chet&0aNH, Gmplsa,i-nH-BhNAazbnyer cakiathng, agggt s and
Others'd%%x%&Ye r%%,zgg%erified or salified carboxy radicals and the

-NHR4c and -CONHRsc radicals in which Ryc represents a

hydrogen atom, an alkyl radical containing at most 4 carbon

atoms or a cyclohexyl radical optionally substituted by an NH,

radical,

R2C represents a linear or branched alkyl radical containing

at most 6 carbon atoms, the cyclopentyl, tetrahydrofuryl

radicals or the tetrahydrothienyl radical,

YC represents the oxygen atom or the -NH or -Nalkyl radical

in which the linear or branched alkyl radical contains at

most 4 carbon atoms,

Dic and Dyc either, identical or different, are chosen from

the hydrogen atom, the hydroxyl radical, the linear or

branched alkyl and alkoxy radicals containing at most 4

carbon atoms and the -NH,, -NH-COOtBu or -NHalkyl radicals in

which the linear or branched alkyl radical contains at most 4

carbon atoms, or together form the =0 or =N-Calkyl radical,

in which the linear or branched alkyl radical contains at .

most 4 carbon atoms,



38 These pharnmaceutical conpositions can be adm ni stered by buccal route,
by parenteral route or by local route as a topical application on the skin
and nucous nenbranes or by injection by intravenous ef nNoRLhBSUSEUl ar
route. These conpositions can be solids or liquids and be presented in all
t he pharnmaceutical forns commonly used4 n human nedicine, such as for _
exanpl e, Rpt arep o ssugarcieoatyett odeablaglos, Ri hlaqogggzg@gglsorgehgti n capsul es,
drops, ¢ aEuI es ia%eciabl e preparations, ointrments, creans, gels; they
are pr eb§ £8%4¢cbPAifidlto the usual methods. The active ingredient can be
i ncor por ghed pirbhuthe excipimnts usURldyindised i t&%ﬁ%&f@r&%%td,ca'
conposi tions such as talc, gum arabic, |actose, starch, nmagnesi um

st ear at eSNEBELAMBELFefd GRRORES OF S oitRr lag Uieous: v ehimdse s .a S atetly susbst ances
of ani mak, 0 b i O in derivatives, g]ycols,. various
wetting, kgss%gggig%ﬁo%gleﬁil"gjf%irﬁg{%gein{gsrf&p%r@saé}l\?aﬁ " OFhéiddse

adm ni st epedrps gadi abyenbedorskngef csdhe prprddigt dSsehrrie patd)ent
treated and t};‘lemg!:geneass {Cp Péjresstit())n and Ctg{] be, for exanple, fromO0.05 to
5 g per day in AR -adul t-C St pretetsbi Y rdih Ve ¢ pérl SaySThe

starti ngmpdodagénos, foneubeodudys icf-rdlinghl0r 0r2,6; QUHiING iabdRowy, and
conmmer ci Iln\q vaiIgP[e Anmong the starting products of formulae (I11), M
(M), (VFPF™ sy Iy A (X1Vv), (XV) and (XVI), some are known and can be
obtained cormercially or can be prepared according to the usual nethods
known to a person skilled in the art. Anong the commercial starting
products of fornmulae (111), (V) NRNEDn-RMI), (XT), (XI)A (XTV), (XV) and
(XVl), there can be nentioned for exanple, the follow ng products of
formula (111): cycl opeRt@anol , (Yt et rahydr of uran, 3- propanol,

3- hydr oxyt hi oph@]@ (o]7 pong the conmmerci al proguycts of
formula (V), thgr z e hydrochl oride product of neLhyl .4-
(anmi nonet hyl ) - beAzoat t hyl - 4- am nobenzoate, 4 21 Novenber 2003 39

am nobenzam de, net hyl - 3- am nobenzoat &,0r al so 3-

in which:

Zc represents the divalent -CH,-, -S0,-, -CO-, ~(CHy) z-NH-,
—{CHz)2-Nalkyl, ~(CH;),-N-CH,-phenyl radical in which the
phenyl radicals are optionally substituted by a halogen atom,
a hydroxyl, trifluoromethyl, alkoxy containing at most 4
carbon atoms or free, salified or esterified carboxy radical,
n represents the integer 0 or 1,

Rid is chosen from the hydrogen atom ahd the phenyl, -CH,- -
”phenyl, -S0z-phenyl, -CO-phenvyl, alkyl and -80z-alkyl
radicals, in which the alkyl radicals contain at most 4
carbon atoms and are optionally substituted by a free,
salified or esterified carboxy radical, and all the phenyl
radicals are optionally substituted by one or more radicals
chosen from the halogen atoms and the hydroxyl, cyano, nitro,
trifluoromethyl, trifluoromethoxy, thiocalkyl and alkoxy
radicals containing at most 4 carbon atoms, alkyl containing
at most 4 carbon atoms optionaily substituted by a cyano or
free or esterified carboxy radical, the morpholinyl, phenyl,

tetrazolyl, -SO0;NH;, salified SO;-NH-thiazolyl, dioxol, free,



am nobenzam de. As commercial products of fornmula (XIV), there can be
ment i oned trans-1, 4-di am nocycl ohexane or al so trans-4- am nocycl ohexanol .
In particular certain starting products can al so be p§eRIESHf S
commerci al products for exanple by subjecting themto one or nore of the
reactions descri bed above in a) to 1), carried out under the conditions
al so described above. There can al so be nentioned by way of exanple: as
product of formula (VI), phenylsul phonafbde, 3- bronophenyl suICP,honam' de,
4-t er but yl phenyt isulephenanh e i edscpradyct ~afiRforand aCOVHR)S ra icals

et hyl enedi am ne, as product of forml XI) 1sopropyl syl phepytcghl oride,
par anet hoxy pheliSuRphorSA - "6 gng%réP%% atf?“lp'f Iag%r%#gghgﬁes_ul phonyl
chloride, ag,prpducly ek hostud acd XgrA atbntsr ioftl socpatotyd sberfAG\HEa chl ori de,
4-ani soyl chloride, 4-chl or_oben%_oe/l chloride,. 2-, chl oro-4-nitro-benzoyl
chloride, -oms Product 6P brhuf a”{ X 172 benzal dehyde, .

par amet hoxyRenzaldebydes 0s &lsmparratyanchedzal kehyckel i cFHe corper- hgdt al
part hereafter gives exa of

| es such starting,pr i a subj ect
of the pr eséhtm?%eﬁntqaéﬁggsaégmﬁemf%? n‘ﬁ‘ﬁ%]toﬁeéllt%r’ogggtg%‘s?yctiﬁéeﬂ?oﬁr%ounds of
formiae (Vibhlcald W cheXborrEXydbornioty) AadiXbll) | (M) , (M) and (NB)
: erefore a particular subject of the invention is_ th ceut i ca
conposi t i on¥ccBER NG 4t 85¥F°BnR YF the" erﬁ[a\]gli (C:’écmeht g“égbgﬁ?lﬁ%ld{ above
as active ingrefi&ntehd 1Quiche par bisutmsd subjyactraofichheconveins ot i s the
pharmaceutical conpositions as defined above characterized in that they
are used asmaAti fri ¢VEIW FE@€anents, in particular for the chenotherapy of

cancers, or palsg fof,cthecideatimnieichl psosiasésenparasi tosissnsfichuas t hose
caused by fungi or protists or also Al zheiner's di % as i%layo ember 2003 40
A quite partheuhadregd) edotof thRe WWAVBAY T offF < 3Hi'sS the *Phar naceut i cal

conposi tionsg ag flefi ppd, Above .ahakactetiégds i dondhatinghey apstused as

ant | neurodegener atrve nmedi caments in ) o
carbon atoms and the -~NH;, -NH-COOtBu or ~-NH-alkyl radicals 1in
which the linear or branched alkyl radical contains at most 4
carbon atoms, or together form the =0 or =N-Qalkyl radical,
in which the linear or branched alkyl radical contains at
most 4 carbon atoms,
Rsc represents the hydrogen atom, a halogen atom or the
hydroxyl radical,
said products of formula (ILd) being in all possible racemic,
enantiomeric and diastersoisomeric isomer forms, as well as
the addition salts with mineral and organic acids or with
mineral and organic bases of said products of formula (Id}.

A quite particular subject of the invention is, as
medicaments, the products described hersafter in the examples
and in particular the products of formula (I} as defined
above, corresponding to the following formulae:

- Dihydrochloride of butyl trans-4-[[[2-[(4-aminocyclohexyl) -
amino]—9—cyclopentyl—9H—purin—6—y]—amino]—methyl]—benzoate,

- Dihydrochloride of ethyl trans-4-[[2~[{4-aminocyclohexyl) -
amino]-9-cyclopentyl-9H-purin-6-yl]-amino]-benzoate,

- trans—NZ—(4—aminocyclohexyl)—9Hcyclopentyl—N6—[2—
[(phenylmethyl)—amino]—ethyl]—9H—purin—2,6wdiamine

trihydrochloride,




——e

particul ar neuronal anti-apoptosis. In particular a subject of the
invention is the use of the products of forrmula (1) as defined above for
the preparation of nedicanments intended for the chensyherapyePdopcancers,
for the treatnment of psoriasis, parasitosis such as those caused by fungi
or protists or for the treatnment of Afheinmer's disease or for the
treat ment b¥apeiioueberierind xel ol xadds e84 (2 paciticethatl ) Reur onal  apopt osi s.

The fol | oy NG ExaMPl &5 1y gt e, the invention wthoyt —however |imting
it EXAMPLE D%yd@ﬁc%‘%ﬁdie’a%fdlbu Vi€ ttr%ﬁ‘s‘/-%-o[o[h[lﬁ-f[lé&-'am no-

cycl ohexy!| Y &an :10] 29t Lyanhiopert o/l ok yaur- S-Brailldpedimyn ol -met-yl (h~benzoat e.
Stage 1: 0O- | ogpent.yl - 2, 6-di chl oro- 9H purine 378 ng of o

di chl or O@%}%@%ﬂ%ﬂr@f%{) mr’ﬁtqb‘fdl AR oS urdm S H-wuzz vk - 61 ddgBiagent anol |

787 ny of ritydeetyl phiasphi ne  (P(phenyl )3) and 0.46 m of DEAD

(di et hyl azodi car boxP/I ate) are mxed together and the reaction nmediumis ;
agitated 'oVEFHI YT (4 et ahepdn atNerd 2Hd deeaporatdd to dryness. The i
crude proguct dsrddded (o] phy..on.a _sili.ca, colum el uting :
wi th CH2C 2 50, AcCEt )}2?, pt%cl o} ]e%ggé@. h'lbfnr%(l)*lot]hie?h\)(/aliﬁ/ ROOrrg of expected 1
product §¥Clohired ield: SENVR 4 im-CDE -3t ikr80iet & rAhiRroah16Hi2e35(m) 12H the CH2's |

of the cy 1ty A SGN-CHCH2 8.15 (s) 8.16 (s) -CHN IR

spect rum f%l(;ﬁfzrg'}-‘;(o@f’fglfh@rﬁyf)Egt“&y(?é)?&(%‘tyi7ﬁ§"cm1 C=0 St ake 2:
met hyl 4k (di(fresht lorec- 910 ylntpen el htt pWH-R8- -1, call Rl naet hyl | - benzoat e
21 Noveqj;ﬁe.rhég[% 1 450 ng of the product obtained in Stage 1 above, 10 m
of but andi" 4P Y G 9%et hyl 4- (ami nonet hyl ) -benzoate hydrochl ori de and
290 ng of felRsNMMCARRRLL 13HR V1% e s-tfogethar ction medium
is agitated at a tenper atury? of gprpp?oxi rra{t eﬁ;}h?ofﬁkl%B?SF’ngBB?gxi mately 18
hour s methyl]—amlno]~ethyl]~9—cyclopentyl—9H—purin—2,6—diamine

trihydrochloride,
— - Dihydrochloride of ethyl trans(.+-.)-4-[[2-[(4-
aminocyclohexyl}—amino]~9—(tetrahydro—3—thienyl)—9H~ purin-6-

vl]-aminc]-benzoate,

trans(.+—.)—N2—(4—aminocyclohexyl)—9—(tetrahydro—Buthienyl)—
N6—[4—(trifluoromethoxy)~phenyl]—9H—purin—2,6—diamine
dihydrochloride,

- trans(.+-.)-N2-(4-aminocyclohexyl)-9-(tetrahydro~3-

furanyl)~N6—[(4—trifluoromethoxy)—phenyl]—9H~purin—2,6—
diamine dihydrochloride,

- transtZ—(4—aminocyclohexyl)—9—(1~ethyl—propyl)—N6—[4~
{trifluoromethoxy)-phenyl]-9H-purin-2, 6-diamine
dihydrochloride, |

- Dihydrochloride of ethyl trans-4[[2-{ (4-aminocyclohexyl) -
amino]—9—(l—ethylpropyl)—9H—purine—6—yl]wamino]—benzoate.

A quite particular subject of the present invention is
also, as medicaments, the products of formula (I) as defined
above, corresponding to the following formulae:

- Dihydrochloride of ethyl trans w3-[[2—[(4—aminocyclohexyl)—

amino]—9—cyclopentyl—9H—purinm6—yl]—amino]wbenzoate,



then left to return to ambient tenperature. Then 15 m of H20 is added,

fol lowed by extracting with 2 "X 50 m of CH2Cl2 (nethyl ene chloride),
drying , filtering, evaporating, then inpasting in thenoSeRr&M0set her and
drying under vacuum at approximately 500C In this way 526 ng of expected
product is obtained in the formof colpurl gss cr%/_stal s. IR s%gct rlgrznsmﬁgg
NH 3424 cmtanz=@1720:60hdc et 8KOCY L] & 2 [o lcmh%g?_ _ 454Pi4 1528;

cml Stage 3: Di hy(?jrochl ori%e %15 b%J'(E:)ny39 ?Q%%]gqpﬁnrﬁﬁlz- (iI-%an[llr‘r:’_(o- .

cycl ohex$EFRAAT AR <Y b Thopent it amkhpliré thek W J1-a1 mioje— 27E-Riilanibenz oat e.
50 nmg of .t hen prPgygt,obtained in Stage 2 above, 4 ml of butanol, 150 ng of
trans-1, 4-di am nocyc?o exane are mixed together, the reaction mediumis
heated to ap@maxﬁlhﬁfMwid@@y@élﬁxﬁ?m%m@éﬁ; d_litmuf [l@l,_o[\ll\[g%gt,g/_o return
to anbi ent emperature. Then 4 nl of ether is added, fo d b

separ at | %bcgn%ggﬁ??\%?%%) Wt 1t het™ i ndlare tdiyd Ing? Ha eritsicerdy C1Empergt ure.
After takrighuprhyddatéd, of ethanol, 2 ' m of HA (hydrochloric acid) at
1.4N in ethanol is added followed by evaporating.' In this way 25 ng of
expect ed” pr ottt 15! bbt bl et MR FFPIEVB0) mq])—ﬁ;g@(om}e;tgé&;ﬁﬁ?s o)

4. 23(t 12 35 < H2' S .21 :Nqv ) :

oy %ﬁﬂs%ﬁ%@%}é %%%-Md%l%l%%gd et 8% N = 7.55 to
7.90 AA BB IEC phenid =anrig Qg hg)e NE0--CHdY ¢ IDpalyE -X6— [4— (4-

trans(. +- s Ner (4ram no- cyclohexyl)-Ne- o . : o . :

(phenyl rr%?%l@tf E - béﬁ)e@fg%ﬁ]g-%?fpﬁra%ﬂﬂ %—’Eﬁ-l—dph'f‘u“llr??- SIgvgramiteride,
- trans-4-[{2-[(4-aminocyclohexyl)-amino]-9-cyclopentyl-9H- :
purin-6-yl}jamino]-benzonitrile dihydrochloride,

- Dihydrochloride of trans-N2- (4-aminocyclohexyl)-9-

cyclopentyl-N6-(4-nitrophenyl)-9H-purine-2, 6-diamine,

- trans-N2-(4-aminoccyclohexyl)-N6- (4~aminophenyl) -9-
cyclopentyl-9H-purine-2, 6-diamine dihydrochloride,

- trans-NZ-(4-aminocyclohexyl)~-9-cyclopentyl-N6-(4-
methoxyphenyl) -9H-purine-2, 6-diamine dihydrochloride,
~Dihydrochloride of diethyl trans-5-{[2-[(4-amino-
cyclohexyl)—amino]~9—cyclopentyl—9H—purin~6—yl]—amino]—1,3~
benzenedicarboxylate.

The medicaments, which are a subject of the invention,
are of use, for example, as antimitotics, in the chemotherapy
of cancers, or also in the treatment of psoriasis, of
parasitosis such as those caused by protists or fungi or also
in the treatment of Alzheimer's disease or in the treatment
of neuronal apoptosis.

The invention extends to the pharmaceutical compositions
containing at least one of the medicaﬁents defined above as
active ingredient.

Such pharmaceutical compositions according to the
present invention can also, if appropriate, contain the
active ingredients of other antimitotic medicaments such as
in particular those based on taxol, cisplatin, DNA

intercalating agents and others.



di hydrochloride. Stage 1. (.+-. ) -2, 6-dichloro-9- (tetrahydro-3-furanyl)
-9H purine. 945 ny of dichloro-2,6-purine, 660 ng of 3-

hydr oxyt et rahydrofuran, 7.96 g of triphenyl phosphine »¢REREaBY 2@k 20 n

of tetrahydrofuran are m xed together then 1.16 g of DEAD

(di ethyl azodi carboxyl ate) is added over 10 minutes and the reaction medium
is agitated overnight at anbient tefperature and poured into an I N aqueous
solution of RAMPPOR2rTHEAUMtF lacrrEASEsi@ar hedbousddi tistesedi bh 20 nl  of

ethyl acetater falloweg byruashind With 20 of gL peLer,. they with 10 n of
a saturated aqueous solution of NaC , dryi n an evaporat| ng to dryness.

After chirGRatobraphyicéhien |etd el Ei'E‘FLﬁgaW ttuceshytbemeanashloar bee/ et hyl

acet at e/ CH3EN: i ok Ebyprl(ﬂegé&éerhsOfor7QAg-§ér4éc{w{H%@ -&,8gcond chromat ography on
silica eluting with methylene chloride/et acetate in a proportion of

50/50, in this wd{fS878™nyy dfiodkpeat el p‘?@d@@t orsl bt edneddi het he form of

white CFprﬁéﬁtedlﬂWQaﬂm tﬁ@ﬁﬁaar%aaéﬁﬂicéu4ﬁ%rﬁz gg%monﬂ&*U% el Bral CH2
4.02(m 4.16 ( AHJ O CH2-CH 4. 02 ( 4-24(m 1HJ CH2 CH2 5.38 (m 1H

CH2- CH NPET9B M990 "91 RbVerser ©20032 M3l e Spagen2er Sagar-coated

(.+.)-2tabloro- Nﬂlléphﬁ@y&ﬁﬁkhy5kigt(ﬁQﬁﬁ%ﬂxggo 3ro ps, granules,
furanyl)--9H—tfp rin-6-amne. 139 mﬁ:; of the product obtal ned in Stage 1

above, 2*H° &16P2 5hd ' %06 Of B?”%%nﬁﬁéﬁ'ﬁne%&% fhe¥datreget her and

the reaptéparaedictrisndent ethet 0saal axRALUr eTRE apprexi mately 95C for 5
hours 30. The.reaction nediumis then left to return to anbi ent
t enper at GPETEHE o SBPYRE A1NGFEOTRbEE ot e supbp bt Uswashvng with 10 m

of isopropanoln am@sdr phéhaceutical compositions such as talc¢, gum
arabic, lactose, starch, magnesium stearate, cocoa butter,
aqueous or non-aquecus vehicles, fatty substances of animal
or vegetable origin, paraffin derivatives, glycols, various
wetting, dispersing or emulsifying agents, preservatives.

The dose administered is variable according to the
product used, the patient treated and the illness in question
and can be, for example, from 0.05 to 5 g per day in an
adult, or preferably from 0.1 to 2 g per day.

The starting product of formula (II) i.e. dichloro-2, 6-
purine is known and commercially available.

Among the starting products of formulae (III), (V),
(VI), (VII), (XI), (XI}a, (XIV), {(XV) and {(XVI}, some are
known and can be obtained commercially or can be prepared
according to the usual methods known to a person skilled in
the art.

Among the commercial starting products of formulae
{I11), (vV), {(VvI), (VIT), (XT), {(XI)a, (XIV}, (XV) and (XVI},
there can be mentioned for example, the following products of
formula (I11): cyclopentanotl, 3-hydroxytetrahydrofuran, 3-
BPropanol, 3-hydroxythiophane or also 2-butanol.

Among the commercial products of formula (V), there can
be mentioned the hydrochloride product of methyl 4-

(aminomethyl)—benzoate, ethyl-4-aminobenzoate, 4-




under vacuum at approximtely 50C. In this way 157 ng of expected product
is obtained in the formof white crystals. NWMR in DVBSO 2.15(nm) 1H 2.60(m.
IHS CH2 in position 4" 3.97(m 4.08(bd) CH2 in positi fBvénber308%( M
4.17(m CH2 in position 5 4.83(broad s) NH CH2-phenyl 6.50 (broad)

NH- CH2- phenyl 5.30(m H3' 7.25 to 7.4Q(m aromatic 5Hs 7.84(s) H Stage

3: trans(. +-..)-N2-(4-am nocycl o- hexyl) - N6- (phenyl - _
et hyl ) - 9- F{né‘%]?gﬁi}é?%}g%fJP%FM})"-WWQ%‘SZ 26€dPANFHE° 3T hydr ochl ori de.
656 ng of twmamebindadiaai nocycl ohexane and 133 ng of the product obtained

in Stage 2 above are m xed together and the reactdi mediumis taken to a
t enperat ure of %Oc?%m‘i%@f?]f O Ao A IndCem 18 ﬁ%t?g’thté?\r? ef1™ Rfer ni ght

at anbi ent neapenatiut eandheng tdead gardj AR HRANEMb kS atl akenrasia- 10 M of
water and 20 ml of _ethyl acetate and l'eft to settle, followed by
re- extract PAGREYRI2%ES2nPL of ethyl acetate, washing with 10 m of water

and 10 nl of satyrghed; AGLLOUSe r SO P19k oS edbuLeB! 850 dg1 s&ryd ng and
evaporating to dryness. After purificationon silica eluting with 21.
Novenber 20@8Pazednbip@nebrpaigihi umddhtexifds eNeBoy by aukpiepoktd on of

98/ 2, 1.5:p.0%k hygdroghl pric aci t.L.4:N i.n 0L 4l e d .the
reaction rré:di ﬁlm ios left to crysta'ﬂ]e?zree.]ac%fl'ltggrs 8?%5'??%18 %?ﬁgzﬁm%o_ft%t hyl
acet ate and)l-earirngeforuonendwurtist ccanbitémnst edper deacejbs@parate on i s

carried out, folrbgysgdcgg_a étgg 'tt.QmS mb otﬂaeth Iegggt e and dryi ng at

a tenperature Of approxi rri:;?ely glbe\éq J1netdh| way Bé ng o expect ed product

i s obtained ias thwdueumeat refibehcream ekysh B sl pHNYRNikdIVEO
bromophenylsulphonamide, 4-terbutylphenylsulphonamide,

- as product of formula (VII), ethylenediamine,

- as product of formula (XI) isopropylsulphonyl chloride,
paramethoxyphenylsulphonyl chloride or also
trifluoromethanesulphonyl chloride,

- as product of formula {XI}),, 4-trifluoromethylbenzoyl
chloride, 4-anisoyl chloride, 4-chlorobenzoyl chloride, 2-
chloro-4-nitro-benzoyl chloride,

- as pfoduct of formula (XVIT), benzaldehyde,
paramethoxybenzaldehyde or also paracyanobenzaldehyde.

.The experimental part hereafter gives examples of such
starting products.

Finally a subject of the present invention is as new
industrial products, the compounds of formulae (VIII), (IX),
(X}, (XII), (XII)a, {(XIII), (M), (Mz) and (Mi).

Therefore a particular subject of the invention is the
pharmaceutical compositions containing at least one of the
medicaments as defined above as active ingredient.

A quite particular subject of the invention is the
pPharmaceutical compositions as defined above characterized in
that they are used as antimitotic medicaments, in particular
for the chemotherapy of cancers, or also for the treatment of
Psoriasis, parasitosis such as those caused by fungi or

Protists or also Alzheimer's disease



1.40(m 4H the axial H s of the cyclohexyl 2.04(d) 4H the equatorial H's
of the cyclohexyl 2.30(m 1H 2.50 (masked) CH-CH2-CH2-0O 3.02 (broad m) 1H
3.72(broad t,) 1H 3.87(m 1H axial H4 axial Hl 4.10 ¢gNolEm&ElcH2- O - CH2
3.99 (d) 2H 4.90(broad s) 5.08(m 1H 7.26(m 1H 7.34(m 2H 7.43(m 2H
H 8.0B(bs) >2H 8.23(s) 1H 9.39 1H CH3pCH2-0-CHZ NH- CHZ- phenyl  NH CHZ-

CHzZ- O arommaticsp tés i b g EXAMPLE, 3: | o
trans- N2- (4- - am n%uggcl exylg gﬁ fue%'t_lfﬁaﬁ prgg lt"‘) NG- is also the

(phenyl met RFFFROFER %Wﬂe Qor@mhaamm (a%RﬂaS)LnQQBabdvﬂy@I@Wramﬁ dat e.

(?;ré%orlo gtgaghgﬁﬁg%%(&s&ﬁ h%g n(r%‘Pp élrﬂ?F%ﬁ ?F\év%#?p%enyr%%s, Y5 W of
tetrahydro_i?aréhculqul?)emoroﬂ SFrpentaaeelt os16.. 5 rrm)l es) are m xed ttz)%et her,
Noverber 2008 45 BT ofCFRAD { 4Oy asodt Bar bOYSTaIE) (A0 P (¥ added
over 15 rrthatgsoawdtagmﬁ aftemnulias (Qar hisede@ihefiobbappr ot Meteel y 20  hours
at a”bie“tpESSB %géedffég 1ég%lnbs q%%%hggdlggg ?héhéhemotherapy of

cancers, for the treatment of psoriasis, parasitosis such as

those caused by fungi or protists or for the treatment of

Alzheimer's disease or for the treatment of neurodegenerative

diseases in particular neuronal apoptosis.

The following examples illustrate the invention without

however limiting it.

EXAMPLE 1: Dihydrochloride of butyl trans-4-[[[2-[(4-amino-

cyclohexyl)amino] -9-cyclopentyl-9H-purin-6-yl] -amino] -

methyl] -benzoate.

Stage 1: 9-cyclopentyl-2,6-dichloro-9H-purine

378 mg of dichloro-2,6~purine, 5 ml of tetrahydrofuran,

0.27 ml of cyclopentanol, 787 mg of triphenylphosphine

{P(phenyl)3) and 0.46 ml of DEAD (diethylazodicarboxylate)

are mixed together and the reaction medium is agitated

overnight at ambient temperature then evaporated to dryness.

The crude product is purified by chromatography on a silica

column eluting with CH2C12 50, AcOEt 25, Cyclohexane 25. 1In

this way 400mg of expected product is obtained.

NMR in CDCl;

1.80 to 2.10 (m) 6H

2.35(m) ‘}ﬁ 2H the CH:'s of the cyclopentyl
4.98 (m) =C-N-CH-CH,

8.15 (s) 8.16 (s) -CH=N

IR spectrum CHClj;

1591; 1557; 1491 cm-1 heterocycle

1747 cm-1 C=0

Stage 2: methyl 4—[[(2—chloro—9—cyclopentyl—9H—purin—6~y1)_

amino}-methyl]-benzoate




aqueous sol ution of NaH2PO4, extracting 3 tinmes with 10 ml of et hyl
acetate, washing with 10 m of water then with 10 mMl of a saturated
aqueous sol ution of sodiumchloride, drying and evapofai&gntoqr;yness.
After chromat ography on silica eluting with nethylene chloride/ethyl
acetate in a proportion of 90/10, then second chr omat ography on silica
T oSt Atetls oF 185008l SXPeSt S ALPIF b 202, THHS, 1 the
2- chl or 0- 9-Q1-RtYNIPr o gyl mixt 6 pheayh pet hyl Imidmepuniln-6eanbace 191 g of

t he producth MRS ;i g above, 2.5 ml of butanol and 0.115 m of
benzyl ani ne "are i xeéb'tgogg?hg?&arﬁ% o%I‘FéOt}aé?dt“i“br‘fa Arahfi erpeldtsddto a

t enper at ur &G tagEr oAt by rofct tod M fid i% hedtscedhgrrgacti on nedi um

is then | efdo Q. n_ to_anmbient tenperature and left to crystallize, '
fol | owed by grgparﬁgﬁ#%g?kmﬁ%f%ﬁl%?%ﬂol% Cffori éBpFBpARBFEhndl @rlyewes under

vacuum at &herotieftit ebyrs0Grni to A sy AR A8 ueE . expected product is

obt ai ned i%htelﬂelfaofh ﬁf %%’ui,te crystals. Stage 3:

trans- N2- (4-am ndcycl 8hel )1-59-a-d(]>f/_3-det AL pPERYI By NB<tYasHeimd wigthhyl K 50
---9H puri mé- 21 GHglbM (MethdRendSth1dyids) di X ¥blﬁ-_§@g%i-9 te. 456 ny of
trans-1, 4- g_ivan‘i nocycl ohexane and 131 ng of th %;(oduct obtarhed in St age 2
above are fi ?Ear?'éé%ghe?h%dlrﬁwtlrf‘@adﬂ dhemédpprrpyl takien: tand dgppey at ur e

of 140 to 1hQerf oacudmhour hen; fit et urn.to_anbi ent tenperature.
After diluting with 5 ni azi?émteriaecaenl(fgo .'ofIrétF]@ Sa"&ae‘fa%?e, Rhef

reacti on nEdPERTFEY PePducly setaliteinfol Lowetebyore- €Kt ¢@Cdd AigesaM th 2X 10 m
of ethyl aget{atgs Wwashing with 10 ml of water and 5m of a saturated
aqueous sol ution of sodiumchloride, drying and evaporating to dryness.
After purifRcapéernren Cilsi ca el uting wth methanol / anmoni um hydr oxi de
(NHAOH) in g 2§4é\pv§ﬁwp,_er 2003 46 proportion of 98/2, followed by salifying
with a 1M solution “of mesotartaric acid in ethanol, leaving to crystallize
over ni ght atOahbi@®@ntm+tienperature, separating, washing with 10 m of ethyl

acetate and drying at a tenperature of approximately 50C. In this way 97
my of expe%%% %?%%Rﬁ:taqu aromatic 1619; 1575; 1528; 1499 cm~1

Stage 3: Dihydrochloride of butyl trans—-4-[{[2-[(4-amino-
cyclohexyl)—amino]—9—cyclopentyl—9H—purin—6—yl]—amino]—
methyl)] -benzoate.

50 mg of the product obtained in Stage 2 above, 4 ml of
butanol, 150 mg of trans~1,4-diaminocyclohexane are mixed
together, the reaction medium is heated to approximately
150°C for approximately 24 hours, left to return to ambient
temperature. Then 4 ml of ether is added, followed by
separating and rinsing with ether, then drying at ambient
temperature.

After taking up in 4 ml of ethanol, 2 ml of HCl {(hydrochloric
acid} at 1.4N in ethanol is added followed by evaporating.’

In this way 25 mg of expected product is obtained.
NMR in DMSO

0.92(t)

1.40 (m)

1.67(m)

4.23(t}) 0-C=

1.20 to 3.10 the C-CH;'s




obtained in the formof beige pink crystals. NVMR in DVSO 0. 70(t) 6H
1.81(mM4H 1.22(m 1.37(m4H 1.92(d) 2-95(t) (CH3-CH2) 2-CH (CH3-CH2) 2--CH
the axial H s of the cycl ohexyl the equatorial H s of 2t hgveyeéohmexyl axi al
H4 3.57(broad m) axial HL 3-8-7(s) 2H NH CH2-phenyl 4.04(m 1H =C-N-CH
7.20 7.29 7.36-aromatic Hs 7.85(s) 4l NCHN= 6.16(d) 1H NH-CH 7.85

(bs) 4.59 Gbsh mARskedH s EXAMPLE 4 cy + npy-cH
trans- 9-cycl gpent yl - N2- (4- hydr oxycycl ohexyl 3 NG -
(phenyl met Ay’Y{BH puri ne- 2, 6- di atieme tyidElchl ori de. Stage 1:

2-chl oro-94cyelgpent yl - N-- (phen yl)-QHpurin-6- amne. 1.03q of the
product obt ai ned ?n Stage 1 of éhg%’:leai{iggﬁgve, 15 m of butanol and 0, 54

m of benzyl&hi ke ared MA&RB’ t oget-peengddot he reaction mediumis heated to

a tenper atg[gz(?g approxi mately 90 _ta 100C for 4 hours. The reaction
medi umis then e}t to return to anbrent tenperature and |left overnight-

After di | VEERYPREtS: 10rans Of++ .Jepiefdnehinbheyclaetyon-wedi umis left for
eparat i ng ek R e S B B e T EhioP P Gyt et dsaem at
appr oxi mat iy &0&:WEdeide purification on silica eluting with methyl ene
chloride/egpyl, . (.+-.)-2,6~dichloro-9~ (tetrahydro-3-furanyl) -9H-

purine.

245 mg of dichloro-2, 6~purine, 660 mg of 3-

hydroxytetrahydrofuran, 7.96 g of triphenylphosphine

{P{phenyl)3), 20 ml of tetrahydrofuran are mixed together

then 1.16 g of DEAD (diethylazodicarboxylate) is added over

10 minutes and the reaction medium is agitated overnight at

ambient’ temperature and poured into an 1M agqueous solution of

NaH;PO3. Then extraction is carried out 3 times with 20 ml of

ethyl acetate, followed by washing with 20 ml of water, then

with 10 ml of a saturated aqueous solution of NaCl, drying

and evaporating to dryness.

After chromatography on silica eluting with methylene

chloride/ethyl acetate/CH;CN in a proportion of 70/15/15 then

a second chromatography on silica eluting with methylene

chloride/ethyl acetate in a proportion of 50/50, in this way

878 mg of expected product is obtained in the form of white

crystals.

NMR in. DMSO

2.21 {m} 1H }
2.67(m)" 1H central CH,

4.02 (m)

4.16(m) 1H } 0-CH;-CH-
4.02 (m) )
4.24(m) 1H 0-CHp-CH»
5.38(m) 1H CH,-CH-N

8

-26 1H H;




acetate. in a proportion of 90/10, then recrystallization from a m ninmum
anount of isopropanol and drying under vacuum at approximately 50C, 114 ng
of expected product is obtained-in the formof white,¢iystdbs-o0phade 2:
trans-9-cycl opentyl - N2- (4- hydr oxy- cycl ohexyl ) - - N6- 2009

(pheny] . met hyl ) - 9H purine- 2, 6- di am ne hygyochl oride 1g of

trans-1, 4- - gm Hocycl ohexan I Lch i t enperature
of 50 to 60C_a%%—2 & gf %t ﬁ:gioﬁf’o ué%ﬁ%% %Té?ltedﬁe’n St(gcigé?}fhgg%\?eﬁl s added
and t aken t@llaanbtle)nr%f-amm@—@#a&léaeto 150C for approxi mately 4 hours. The
reaction nediumj ft to return to, a er.atur 100C, 10 of
water is added, :ﬁge reactl oﬁ Rearbmri SbF%We‘is ol gtﬁqe 1 f‘%oﬁﬂe’o? W/itg%

m of et hylbxaioﬂcalt eara:’r @amedmlaad beREy MR hN d1Se trdileail tt@ng@tihém)@hat uhe of
approxi mately, 70C T " rﬂHﬁo water is added and the reaction nmediumis
left overnigf “at r%o m[ PefPErature, 2t PP et i% HePPEC* 18 Fded by
re- extract i 9 @ifidr > XlOZﬁsrﬂBOOf makhyk gpei o hadige W tthhe20%:6e% Bt hanol ,
conbi ni ng the orga%n hases, washing with 10 nml of water and 10 ml of a

saturat ed aguebus SO GFmESHPEHF%hiI’WlHé cryrfidd idsd eaperati hy to
dryness. Tr@gﬁsatdu@] | S/atsheRqdivs8a! YN Mo NEs S JBHYI120RUN Y - 9F 4et hanol

1. 4N hydrochloric acid in ethanol is added and " the reaction rredl umis Ieft
to crystal Y% fA9%\Wed thy PPIPKERRRELY N5® ¢4 ofn ettdanolayt R6A Mmeaving f or
one hour atexf,aggye@w A-gper at,u rati mashi

et hanol and drying ?t a%{&grrg%r gtgﬁ'?gﬁgg %?)p{f}(%(l nateld;ggg{léttgl %ngkag\siva 215 -
my of expedit&d gy AMPX s obtal ned in the formof white crystals. NI\/Rln
DVSO 1. 30( . AHt, hg(Slcent axial Hs of the cyclohexyl 1.70(m) 2H 1.80 to
2.10 21 Novenber 3 (m 2H 1.80 to 2.10 3.45(broad m)1H 3. 71( broad

m ) 1H 4. 75(29604)4.189( s, .br ¢ad) 2H position 4’

3.97 (m)
4.08 (bd) }> CHz; in position 2’
3.97 (m) }
4.17 (m) CHy in position 57
4.83{broad s) NEH-CHy;-phenyl
6.50 (broad) NH-CH,-phenyl
v 5.30(m) Hy'
7.25 to 7.40(m) aromatic SH's
7.84 (s) Hy
Stage 3: trans(.+-.)~-N2-{4-aminocyclo-hexyl)-N6- (phenyl-

methyl)-9-(tetrahydro-3-furanyl)-9H-purine-2, 6-diamine
dihydrochloride.

656 mg of trans-1,4-diaminocyclohexane and 133 mg of the
product obtained in Stage 2 above are mixed together and the
reaction medium is taken to a temperature of 130 to 150°C for
approximately 5 hours then left overnight at ambient
temperature. Then the reaction medium is taken up in 10 ml
of water and 20 ml of ethyl acetate and left to settle,
followed by re-extracting with 2X 5 ml of ethyl acetate,
washing with 10 ml of water and 10 ml of saturated aqueous
solution of sodium chloride, drying and evaporating to

dryness. After purification on silica eluting with



48 the CH2's of the cyclopentyl the central equatorial Hs of the

cycl ohexyl axial H4 axial HL -CH cycl opentyl N CH2-phenyl 7.26 (m 1H
7.33 (m) 2H 7.43 (d) 2H aromatic Hs 8.28 =N-CH=N 904 }t8mBeP%otH nobi | e
EXAMPLE 5: trans(.+)-N2-(4-am no- cycl ohexyl)-N6- (phenyl nethyl) -9-
(tetrahydro-3-thienyl) -9Hpurine--2 , Gydiam ne dihydrochloride. Stage 1:

2, 6-dichlor hlenl) rine gg]%

3- hydr oxyt ﬁ%oglﬁggﬁ%%&ﬁ%xg '?yézt C}c/ia’ i ch qrggu%ﬁn%,pG I@JT&{ etfr e?ﬁfgr of ur an,
786 ng of 1.5 phenyl ph@spchmrmr:(cP(api‘nmysit) 3). 4aide imi ﬂédanggeiﬁe&ld%daimﬂ ent

t enper at ur h (die | -a i oxyha d over
10 m nut es%atﬁd%galgité%l ghe?cl)lsmﬁajr?l]e@dtl ey é’?%lg %Qat LTT%I ent %‘le?rlpe at ure.
Then 10 m mfthNal-lﬂlPOdfmthﬁquﬁmlSatse)laﬂd arasairMnlgs faddede holitomed by
extracti ng 10 mM of nethylene chlori shi Wi 10 m of
water w CRTE S, PP ATRE mqURRIS AT G0 257 daP Uy ohP DEPHE PHiryi ng
and evaporaialsmgnt;wdtynesm M t&thpurdddicatd @ndoaryshli 68 el uting with

nmet hyl ene chl oride/ ethyl acetate in a ortion of 75/25 then 90/ 10,

i mpast i ng |t§m€§FFF€HeoﬁF AP T IR o e'%péfat dre tPAssv Al 8F TEopt opy!
ether, fol lapedtby psepacati %LU Wt Fovh 6fF LeQPEPRYLagt her and
drying at anbient tenperature. In this way 137 ng of expected product is
obt ai ned i FT¥§é2f8rm of white crystals. Stage 2:

2- chl or o- Nnghepy bpBbhyl ) - 9- (tetrahydro-3-thienyl) -'; 49 | Novenber 20031
9H purin-6-amne. 120 ng of the product obtained in Stage 1 above, 2 m O

1.40 (m} 4H the axial H's of the cyclohexyl

2.04(d) 4H the equatorial H's of the cyclchexyl

2.30(m) 1H

2.50 (masked) ]* CH-CHz—-CH3-0

3.02(brcad m,) 1H axial Hy

3.72{(broad t,) 1H axial H;

3.87(m) 1H

4.10(q) 1H } CH,~CHz~0~CH,

3.99(d) 2H CH,-CH,~0-CH,

4.90 (broad s) NH-CHz-phenyl

5.08({m) 1H NH-CH,—- CH,-0

7.26(m) 1H

7.34(m) 2H

7.43(m) 2H H aromatics

8.08 (bs) >2H NH, (salified)

8.23(s) 1H N=CH-N

9.39 1H mobile

EXAMPLE 3: trans-N2-(4-aminocyclohexyl)-9-(l-ethylpropyl)-N6—
(phenylmethyl} -9H-purine-2, 6~diamine (2R,38)-2,3-
dihydroxybutanedicate.
STADE 1: 2, 6-dichoro-9-(l-ethylpropyl)-9H-purine,.

1.32 mg of dichloro-2,6-purine, 2.75 g of
triphenylphosphine (P(phenyl)3), 35 ml of tetrahydrofuran,
1.13 ml of 3-pentanol (10.5 mmoles) are mixed together, the

reaction medium is agitated at ambient temperature and 1.63



outanol and O 105 ml of benzylam ne are m xed together and the reaction
mediumis heated to a tenperature of approxinmately 95 to 1000C for 10
hours. It is then left to return to anbient tenperatpf RoddHbdlidogted with 5
m of isopropanol, followed by separating, washing with. 5 nm of

i sopropanol and drying under vacuum at approximately 300C. in this way 132
mg of expected product is obtained in thg formof white crystals. Stage 3:

trans(. +-.) -tN2-of4 paRbNEd catalyahexyh ) s Nos .

(phenyl net hyl,) - 9- Eit etr ah%dr 0- 3- t hi enyl ) SO Sl { he:=2 W gitgnprided over

di hydr ochl ori & "468° i DRIALOR, 43 diamindcyet ofvex ane rbs i halkery 20 a

t enper at ur e rafurB0at Oand®DGt tthepe1d0u g of,:t roduct .obtained in Stage 2
above is added and thi reaction rr_edlilum is Pgﬁgnmf FOX T BHpeP at el@[of 130 to
1400C for 3 WGP TReN- 18T €©F t8tiibur ot o cribive At ¢ trenperiatune, mb of of

water is addethylfetéomed busexhgastimg oihihosd 640, m, aof ethyl, acetate,

washi ng vmtr]a 1gtun1ratgf water and 5 nl of a saturated aqueous 'solution of

sodi um chl ort d&8 167 VTG WTR 1 SvaROI Bt &t §oddry mesir 1AL edrping firshti on on

silica el utiavgpaithimetthanalhesamomdam f&}ﬁ%%w@m(p'N?élg;I) sii‘id@a proportion

of 98/2, f°|e|1%‘é’e§%| kll)j}/t_'hsaleitfhi Eati on wWith I AN hydrochloric acid in et hanol ,

| eaving to crystaflize {61 ¥ 83ysCtoaisiahbyt exriradtcuie, @ weqrrdtiong,

washi ng wi t k100 0 ofttetrhanekcand &g odtaghy tE&MERALYr §; Of roxi mately

500C. In thig \é/agl‘}éL%% rrﬁ"v%fz expected product is obtained in the form of

crystals  white/créam’ NvR%i fl PEELST( R °MCBIH(EmpPLaRLee Exismlind s of

t he cycl ohexyke (2rd4{id)whdllet beyeguatorial H s of the cyclohexyl 2.45 1 21

Novenber ZO(gthe g;g;{&gasgggz(-§- -CH2-CH 2. 97(m -S-CHz2- CH2- CH

3. 02( maskedy—agsufed axi alr BRI P rery| - mhengleppbicH - 9H-
purin-6-amine. :

191 mg of the product obtained in Stage 1 above, 2.5 ﬁl
of butanol and 0.115 ml of benzylamine are mixed together and
the reaction medium is heated to a temperature of
approximately 90 to 110°C for 5 hours. The reaction medium
is then left to return to ambient temperature and left to
crystallize, followed by separating, washing with 10 ml of
isopropanol and drying under vacuum at approximately 50°C. In
this way 148 mg of expected product is obtained in the form
of white crystals.

Stage 3: trans—Nz—(4“aminocyclohexyl)—9~(1—ethylpropyl)—N6—
{(phenylmethyl)-9H-purine-2, 6-diamine (2R, 38})-2,3-
dihydroxybutanedioate.

456 mg of trans-1,4-diaminocyclohexane and 131 mg of the
product obtained in Stage 2 above are mixed together and the
reaction medium is taken to a temperature of 140 to 150°C for
4 hcurs then left to return to ambient temperature. After
diluting with 5 ml of water and 5 ml of ethyl acetate, the
rfeaction medium is left to settle, followed by re-extracting
with 2X 10 ml of ethyl acetate , washing with 10 ml of water
and Sml of a saturated aqueous solution of sodium chloride,
drying and evaporating to dryness. After purification on

silica eluting with methanol/ammonium hydroxide (NH,OH} in a




3.73(t) 1H axial H 4.90 (s, |I) NH CH2-phenyl 5.07 (m 1H N=CH2-N- CH
7.27(m 1H 7.35(m) 2H 7.43(m 2H aromatic Hs 8.33(s) 1H N=CH N 8. 11(bs)
9.49 (bs) J nobile H s EXAMPLE 6: Di hydrochl oride of @1 h,)b{,emberzom
trans-4--[[2--[(4-am no- .

cycl ohexyl ) -am no] - 9-cycl opentyl - 91 puri n- 6-yl | am no] “benzoate. St age 1:
ethyl 4-[(2-chloro-9- cycl opentyl oOH pur| 66 yl )am no] - benzoate. 86 ny of
t he product obtained in %g}ez 1fO]_l xan ﬁ% m of nbutanol  and 66
of et hyl - 4- an? HOBENZG64t 8 i ntroduce tsaa{“ Y&RE tEHper atluretahdt he
reacti on nedi mlf‘nm@otlamrsedar:m anbathamatl a Heawa@awr@fﬁftaag@&em mat el y
100C for 7 hours ung |k'gat| r?:etmhgpatggt to return to anhie
tenperature, $6TI0RRYG BY s"e‘pjaerna imgand T Tsiig AWt hoet H‘@rShLPﬂeH Elryl ng
under vacuumuml ot kitsywaycddatrg ofd expecs ext aprt@dpst:atlsreobifal ned in the

formof a bei owder 3(1t
4. 30(a)2H—COI afeﬁ?% 2‘€l 1, ggfﬁ%gq‘a}%”( gf_'zeﬁ%ﬁ(‘?ﬁ%@ﬁd%?tths
cycl opentyl 4obt:&r&c( g1 HCHZE 6 BHN B&l@\bvgemﬂercr&@ea.?i 51 7.95 2H 8.05 2H

AA BB N—phe@g&--cgmgg 53(s) 1H CH of the purine ring 10.69 NH Stage 2:

Di hydrochl ori trans-4-[[2-[(4-
am nocycl ohex§!7j06 @ %@l - 9- cycl openCyt=GHH ptiH n- 6- yl ] am no] - benzoat e.

1.81(m) 4H (CH3~CHj) 2~CH

1.22(m)

1.37{m} 4d the axial H's of the cyclohexyl
1.82 () the equatorial H's of the cyclohexyl
2.95(t) axial H,

3.57 (broad m, ) axial H,

3-87(3)'2H NH-CH,-phenyl

4.04{m) 1H =C~N-CH

7.20

7.29 j%

7.36 aromatic H's

7.85(s) 1H N-CH-N=

6.16(d) 1H NH-CH

7.85 (bs} :}
4.5% (bs) mobile H's

EXAMPIE 4: trans-9-cyclopentyl-N2-(4-hydroxycyclohexyl)-N6-
{phenylmethyl) -9H-purine-2,6-diamine hydrochloride.
Stage 1l: 2-chloro-9-cyclopentyl-N-(phenylmethyl)-9H-purin-6-
amine. |

1.03g of the product obtained in Stage 1 of Example 1
above, 15 ml of butanol and 0,54 ml of benzylamine are mixed
together and the reaction medium is heated to a temperature
of approximately 90 to 100°C for 4 hours. The reaction
medium is then laft to return to ambient temperature and left
overnight. After diluting with 10 ml of isopropancl, the

reaction medium is left for one hour at ambient temperature,



1.14 g of trans-1, 4-diam nocycl ohexane is taken to approxinately 150C then
386 ng of the product obtained in Stage 1 above is added: the reaction
mediumis left under agitation for 3 hours 30-m nut egi Nbesrb&fdoogo return
to anbient tenperature. Then 10 m of water is added, followed by

separating, washi ng w th water, dr yi ng a tenperature of approxinmately
50C and t aking, Nl methanol. 4 m__of 1.4N HCl in
et hanol is added foI I (J)Svj?g)gqgtl 8(’)n‘é’%ﬁlf”r%?|‘ﬁjgtli 20w g S@WPH@“?? and

crystalli zérys'éparraiarngacand washppgomrﬁeﬁlt@:t_@aermlcot h%l}.tf@ Lying at da duct

t enper at ur Xi S0C. |In this way 110 ng of expected produc

i s obtai neﬁl glr mmg%?%el Fge pBRY . v RNR et 'DNBDe] cd2er)dedot kb - cH3
4.31(q) cxmcewcecm alpa@@nttioszm 9axi@ %S:égrfsl%%égﬂ{gagggﬁﬂfroﬂ 10(m
2.06(m equat orial CH2's f t he c%cl ohexyl 03(b) "3 trans i somner
axi al H of® t'He &Y 85“8&“% 6 488PbyPane bt quar@pgnwlcugmlem CH2 in
al pha posnépmmfmatﬂéaycml" pentyl mg Lo 7 Oc ARk o P QU B Zl'snoB‘EF%nQQSiB' on of
t he cycl op tg 7.98 (d) 2H 8.18 masked 5H AA'" BB - phenyl-C= + - N=

+ -NH2 7. @89 L Pf lﬁﬁbFFésaﬁé%r ptions 21 November 2003 52 EXAMPLE 7
trans- N2- (-8 noCYGizpRexy k) =9o6¥Et oPeRs Y| 41

[ (phenyl met ﬁﬁgl )-am ng] --eth »C g grl ne- g d:[lion}%yné:ydrolhﬁifd chForl de_
St age 1: MR@%HI%&M%W Pﬂzpéﬁm?o 96c@t¢mtrwdm¢m@mme6 alm ne. 3%1 off
the product obt [ L . of b apno 0
1, 2- et hanedi aml?e%gf?é:r%n§egggoég?{’1 LE%@I@% #e()lr eact T éN medit |u?]n g g aken to :
75C for 3 s, tdl'@etewleventlremévé@)ot@t@@i Ofdndared 2afige fchhemat ogr aphy on

silica fﬂéﬁgd&%ﬂM§g%aq%%Qykﬁngtggé0{igg%@gtfgﬂggééi aAH %gkgxdrOXIde

temperature of 140 to 150°C for approximately 4 hours. The

reaction medium is then left to return to a temperature of
100°C, 10ml of water is added, the reaction medium is left to
settle, 10 ml of water, 20 ml of ethyl acetate areadded and
the medium is taken to a temperature of approximately 70°C.
Then 10 ml of water is added and the reaction medium is left
overnight at ambient temperature, then left to settle,
followed by re~extracting with 2 X 20 ml of methylene
chloride with 20% of methanol, combining the organic phases,
washing with 10 ml of water and 10 ml of a saturated aqueous
solution of sodium chloride, drying and evaporating to
dryness. The residue is then dissolved in the minimum amount
of ethanol, 1.4N hydrochloric acid in ethanol is added and
the reaction medium is left to crystallize, followed by
diluting in 5 ml of ethanol then leaving for one hour at
ambient temperature, separating, washing with 10 ml of
ethanol and drying at a temperature of approximately 50°C.

In this way 215 mg of expected product is obtained in the
form of white crystals.

NMR in DMSO

1.30(m) 4H the central axial H's of the cyclohexyl
1.70 (m) 2H
1.80 to 2.10



in a proportion of 85/15/1.5, 2.73 g of expected product is obtained in the
formof a yellowresin. IR spectrum CHC13 NH 3423 cm1l >=0 1685 cm1

het erocycl e 1619; 1576; 1530; 1498 cm 1 Stage 2: 21 November 2002

2-chl oro-9-cycl opentyl - N-[ 2-[ ( phenyl net hyl ) - am no] -

ethyl]-9H purin-6-amne. 141 ng of the pyoduct obtained in Stage 1 above, 2
m of net .07 m of ben dehyde, 0.1 m_ of acetic acid and 0.0558
of NaBH30l\§]'err§e)(lmr}i %eHg t oget her aégétﬁréyrseaogt it%‘ﬁ‘ fredi ﬁ%e%%fl eft at anbi ent

t enper at urke. forccappridxi mat el y 4theucsntdfl dduzAc@Btali $i'addédtheol | owed by
washing with 2X 5 m H2Q, then vvithS nl/ of a saturated aqueous sol ution
of NaCl, drying and evaporati nayf 2"%%Yvent. After chromat ogr aphy on
silica el utjsgumddy @H2C12/ net harokhl/ aymoni um hydroxide in a proportion of
90/10/1, 100 of expected product_is obtained. Stage 3:

t rans- N2- (ﬁ'—%ﬂ?‘h‘&dﬂcl"gﬁeiﬁl ) - 9- 85 Ef bpht yI - N6- [ 2-

[ (phenyl mej mA )manimo] - et hyl | - 9HcpuUE,BEcZe®c @l am ne trihydrochl oride. The
operation is carried out as in Stage 3 of Exanple 1 starting fromO0.090 g
of the protud& {(obttdiaséd i°H St agh-SEzahel 277 ng of

trans-1, 4-di am nocycl ohexane, then the 21 Novenber 2003 53 reaction nmedium
is heated to approximtely 140C for 2 hours and purified on a silica
cartridge with CH2C12/ net hanol / ammoni um hydroxi de in a proportion-of
85/15/1. 5., The ﬁ)OdHPt is salified with a 1.4N solution of HCl in EOOH In
this way 76' ngy expected product is obtained. NVR in DVSO 1.34(m 2H
1.48(m . 2H7 J33 hemjaxdtal H s of the cyclohexyl 1.70(m 1.90(m 2.04(m the

CH2's Of t9?4§y8épgﬁpty aromatic H's
8.28 =N-CH=N

9.41 to 5.94 1H mobile

EXAMPLE 5: trans(.+-.)-N2- (4-aminc-cyclchexyl) -N6-
(phenylmethyl) -9- (tetrahydro-3-thienyl) -9H-purine~-2, 6-diamine
dihydrochloride.

Stage 1: 2,6-dichloro-9-(tetrahydro-3-thienyl)-9H-purine.

312 mg of 3-hydroxythiophene, 380 mg of 2,6~
dichloropurine, 6 ml of tetrahydrofuran, 786 mg of
triphenylphosphine {P(phenyl)3) are mixed together at ambient
temperature then 0.47 ml of DEAD (diethyl-azodicarboxylate)
is added over 10 minutes and agitation is carried out
overnight at ambient temperature. Then 10 ml of NaHZ2PO4 in
aqueous solution 1M is added, followed by extracting 3 times
with 10 ml of methylene chloride, washing with 10 ml of water
with 5 of a saturated aqueous solution of sodium chloride,
drying and evaporating to dryness. After purification on
silica eluting with methylene chloride/ethyl acetate in a
proportion of 75/25 then 90/10, impasting is carried out at
ambient temperature in 5 ml of isopropyl ether, followed by
separating, washing with 5 ml of isopropyl ether and drying
at ambignt temperature. In this way 137 mg of expected
product is obtained in the form cf white crystals.

Stage 2: 2-chloro-N-{phenylmethyl)-9-(tetrahydro~3-thienyl)-



2.14(m) + the equatorial CH2's of the cyclohexyl 3.03(bs) axial H4

3.93(bs) axial HLI 3.23(bs) 3.67(assuned nasked) 4  (bs) the CH2-N's .
4.75(m) CH of the cyclopentyl 7.42 (n) 7.56(h) “E2H468NovdmBdr 209233

-phenyl NNCH N 9.26 | assuned nmobile H s EXAMPLE 8:
trans--N-[2-[ (4-am nocycl o- - hexyl ) - am a®] - 9-

cycl opent yfi =9kt rd N | - benzene- sul phonam de di hydrochl oride. Stage 1:
N-[[ 2-chl oro-9-cycl opentyl - 9H puri n- 6-yl ] -am no] - benzenesulphoninige. 257

ng of the prodh%g'%ﬁnQ£ AeF PFoSP5GeCR i NBhakpl Edge dbebeyvednt Bf ©

di met hoxygt hane) (D)o, 1457 10 cof behepzenesyl phonanide and 320 auqdof caesium

carbonate (Cs2CC8) are mxed together and the reaction nmediumis agitated
at a tenpefareretoin astion rgt SPPLE00ECT rtompeuatsired off of 2N 21 Novenber
2003 54 MG, 3 dANG ot cmeopl 1Wahe, LS agded, foll qued by,
extracting¥€;§% 30 #ﬁfof et hyl acetgte, dry?%g, ?ﬁ?té%iﬁ%%m ci\eggaporating to
dryness, trapastihg dnbiseni tefpetieénrandndr ¢i hgtedinderh Vlaodumtat

approximately 50C {In IS 3 . _exp ed product. i tained in
the form 6?0 Jéc|> ael’loclr,ysiltog]lsgu}g%étbifgéeg:grg]zlns, Sgéhln Wi LI!1 5 msl %t%

trans- N- [ 2sppdepamiadcyrel ahexiylo) vaniemoyaduum at approximately 30°C.

cycl opentyl - 9H puri n-6-yl ] - benzenesul phognam. de . di hydr.och| ari de. 570 ng of

trans-l,4¥8igﬁ?%d%@%lg%%f%%é%?§xpgf§ﬁgtBrggbggn%%r%iRﬁ%?%) ;ébgggkinately

140C thensd88 og wiitderygeduct obtained in Stage 1 above is added and the

reaction rediumis Lot 2 this femRerature, for, approxi mtely S hours,
{(phenylmethyl)-9- (tetrahydro-3-thienyl)~9H-purine-2, 6-diamine

dihydrochloride.

400 mg of trans-1,4-diaminocyclohexane is taken to a
temperature of 60 to 70°C, then 119 mg of the product
obtained in Stage 2 above is added and the reaction medium 1is
taken to a temperature of 130 to 140°C for 3 hours, then left
to return to ambient temperature, 5 ml of water is added
followed by extracting with 3 X 10 ml of ethyl acetate,
washing with 10 ml of water and 5 ml of a saturated aqueous
solution of sodium chloride, drying and evaporating to
dryness. After purification on silica eluting with methanol/
ammonium hydroxide (NH40OH) in a proportion of 98/2, followed
by salification with 1.4N hydrochloric acid in ethancl,
leaving to crystallize for 2 days at ambient temperature,
separating, washing with 10 ml of ethanol and drying at a
temperature of approximately 50°C. In this way 112 mg of
expected product is obtained in the form of crystals
white/cream.

NMR in DMSO

1.37{(m)
1.53 {m) 4H the axial H's of the cyclohexyl
2.04{d} 4H the equatorial H's of the cyclohexyl

2.45 :}_



then left to return to anbient tenperature. 10 ml of water is added,

foll owed by separating and drying under vacuum at a tenperature of

approxi mately 50C. After chromatography on silica el gtiNagembbhoget hyl ene
chl ori de/ met hanol . / ammoni um hydroxide in a proportion of 70/30/1,
inpasting in 5 mM of ether and dryingsat a tenperature of approximately
50C are earkigds@yy; In IgiéH\A@)qz_A@Hrrg of expected product is obtained in
the formof brown crystals. NVR Th DVBO 1.32 (m 2H 1.48(m 2H f the axial
H s of thé&-&ydMohexyl 1.67-$1§H2BH4C87 (m) 2H 2.04 (masked) J the CH2's of
t he cycl openty (bs) ial, HA-3.56(bt) 1H axial H1 4.70(m 1H CH of
the cycl o%é@tzy(rnasgégg(m 3#_%&6%?%%51 IH§aromati c Hs 8.12(s) 1H N=CH N

8. 04 assuredzriobile H s MPLE 9: trans (. +-.) -N2- (4--am nocycl ohexyl)
-g- (1_ 2 v, 2003 met propyl) -N6- (phenyl.nethyl) :
-9H puri né—'ﬁg,(%g?gﬁam ne (ZR%S?E%,@?di hydr oxybut anedi oate. Stage 1:
(.+-.)-2, &.dixdhhond- 9- (| - nexhyl ptiopyl ) - 9H puri ne The operation is carried
out as in Stage of Exanpl.e-3, and 1.32 ng of dichloro-2,6-purine, 2.75 g
of triphényl pﬁoilﬁhi ne (P(%ﬁeﬁ%ﬁ F3°"V35 i of tetrahydrofuran and 0.96 m
of 2-butamploare mHxed t ogetheps-N-dhe reaction medium is agitated at

anbi ent tenperature and 1.63 nml of DEAD (diethylazodi carboxylate) is added
over appro7x-i2r?a(t“BI QHZO i nutes and agitation is carried out overnight at
anbi ent  tenperat ywe. The reaction mediumis poured into 10 M of a1 M

solution of NaH2PO4 fol | pwed by extracting 3 times with 10 nl of ethyl
acetate, washi@ Wit h 10| niaréfafafel fhen with 5 m of a saturated aqueous

solution of sodiunuchl ofi dg=cLyi ng

8.11(bs)
9.49 (bs) :}_ mobile H's

EXAMPLE 6: Dihydrochloride of ethyl trans-4~-1[2-{ {4-amino—

cyclohexyl)—amino]—9—cyclopentyl—9H~purin—6—yl]amino]—
benzoate.
Stage 1: ethyl 4-[ {2-chloro~9-cyclopentyl-9H-purin-6-
y1l)amino]-benzoate.

86 mg of the product obtained in Stage 1 of Example 1, 2
ml of nbutanol and 66 mg of ethyl-4-aminobenzoate are
introduced at ambient temperature and the reaction medium is
immersed in a bath at a temperature of approximately 100°C
for 7 hours under agitation then left to return to ambient
temperature, followed by separating and rinsing with ether
then drying under vacuum. In this way 74 mg of expected
product.is obtained in the form of a beige powder.

NMR in BMSO

1.33(t) 3H -CO-CHp-CH;

4.30(a) 2H ~CO-CH~-CHs

1.72(m} 24

1.89(m) 2H

2.01(m) Z2H

2.18{(m) 2H CHp of the cyélopentyl
4.88(q) 1H CH,~CH-N



and evaporating to dryness. After chromatography on silica eluting with
nmet hyl ene chl oride/ethyl acetate in a proportion of 90/10 then another
chromat ography on silica eluting with cyclohexane/ et bylyReghat et hyl ene
chloride in a proportion of 70/15/15, 1.27 g of expected product is
obtained in the formof white crystal ssHtage 2:

(.+-.)-2-chl gp028- (1- hyl propyl ) - N- (phenyl - nmet hyl)-9H puri n-6-am ne. The
operation is carried gggtas in Stage 2 of Exanple 3 and 161 ng of the
product obBaPRedfin St IARDGRE, NBprerofl-CBut anol and 0, 132 m  of
benzyl am ng 1 xgd together and .the r ELon iumis heated to a
tenperaturg g??sgkggoxinately 935?8f1£§& Eggig%p$g§?nately 5 hours, then
left to ref@rA%t o anmbient tenpemdture. After leaving to crystallize, the
reaction ' bs di ith 10 i sopropanpl,_followed by
separating,gng g]éhgg%&*%f%&ﬁ%ﬁra%? Og:?%%Vépgﬁnga%dPG$ygﬁ% under vacuum at
appr oxi nat efnyn&0@G- 1ot ey) chriordt-Ogegphypent git dic-goet Ui+ gy Mianh redt-hyl ene
chIoride/eEhﬁLog etate in a proportion of 50/50, 179 ng of expected
product is thég“obtained in the formof white crystals. 21 Novenber 2003
56 Stage 3: trans{.d-of -N2r(A1ami-aeeychohexybheadd-is taken to :

nethylpropglé-NGaéghe I£§$%%1 - 9H puri ne- 2, 6- di am ne ) )

(2R, 39) -2, 3PHIRY &?ﬂ%t edi GAE. ¥ReMgpelat PorPTIded riR¥F ¥R d€' in Stage
3 of Exanpbeage angb3&8 1) Riddd:anselréadiaBhneeychPhexansd sidgken to a
tenperature of 150' C and 107 ng of the product obtained in Stage 2 above

i s added af@'bRelPRakts oh TREdURY girefesathan tefperatifte st U0 to 1500C
for approxhpBtehy ddmhOMSidden Tplef bot Qi SFULRLL ARl &g t enparatly e
After then taking up in 10 nl of ethyl acetate/water in a ‘proportion of
50/ 50, thebyreaapdianlimpdinaatiiad efitht gasert| drying | owed tympes-agxtreactii ng
wth 2 X1 fpet i it 0 _nl. of ter . and 5m of
an aqueousggg}%t$%§?%¥§sodiu%#%%ﬁggﬁgg,H%r?%ngléﬁﬁg %@é%%%gtfﬁb to dryness.
After purifhechénoh. ond sel icda lelot HAG iwi thhaed hahe! d@dednialmdwedr exi de
(NH40H) in_a proportion of 98/2, %O m, of a 1M solq{jon of mtartaric acid
in ethanoICP% en ;atlng to ~ 4 ml), eaving to crystallize, separating

and washing with ethanol then drying at a temperature of

approximately 50°C. In this way 110 mg of expected product

is obtained in the form of beige powder.

NMR in DMSO

1.32(t) CO2—-CH2—CH;

4.31{q) COz-CH2-CHj3

1.39(m)

1.52 (m) axial CHy's of the cyclohexyl

2.10(m)

2.06 (m) equatorial CH;'s of the cyclohexyl
3.03(b)

3.68 (bt) trans isomer axial H of the cyclopentyl
4.85(b) -N-CH of the cyclopentyl

2.16(m)v CH; in alpha position of the cyclopentyl
1.70 and 1.90(m) CH; in beta position of the cyclopentyl
7.98 (d) 2H |
8.18 masked 5H AA’" BB’ -NH-phenyl-C= + -N=CH- + ~NH,
7.58-9.28-11.13 mobile absorptions




added followed by leaving to crystallize, separating, washing with 2 X1
m of ethanol and drying at a tenperature of approximately 50'C. In this
way 78 ng of expected product is obtained in the formg,t)\,@(gbgem@rystal S.
NVR in DMSO 0. 73(t) 3HCH3-CH2-CH- CH3 1.69 to 1.99(m CH3-CH

1.44(d)CH3-CH2-CH CH3 4.27(m 1HCH3-CH2sZH-CH 1.11 to 1- 41(n)the axi al H of

t he cycl ohBXSMPLE 97 { dﬁrdmm{aﬁ—eﬂl&bcﬁcmbhéhﬂgby@+@tﬁbqﬁerﬂ:ygSNG%—fT[)Ri—al H4
3. 58(n) axi al henyl - CH2- NH_ 6. 17 7. 19 1H 7. 28
(M 2H 7.33‘?%“%? r?é‘%) ?lref?ﬁ RE‘dfﬁé‘Nl‘ %o‘géﬁﬁé'ﬁ 2003 57 9.24
7.81 assunedihpitdehtbsid=XAMPLE 10: trans-N- (2- ((2 ((4-am no-cycl ohexyl)

am no) -9-_cyclopentyl.:-9H purin-6-yl)-am no)-ethyl)-4-nethyl-
benzenesul%ﬁ%ﬁ%nf {%fd[f]élﬂ‘ﬂt@ﬁfldéz ~ShagEC1? ‘CYclOPe“tyl H-purin-6-
N[ 2-[ (2- chhon®- 9- cycl opent yl - 9H puri n-6-yl ) -am no] -

et hyl ] -4- et hyl - benzenesul phonam de. 280 ng of the product obtained in
Stage 1 of Examf €% the mroguciephyrénedchh oftake 10,017 Erdamgfl eNet, 321

(triethyl aglned paha30 MG ah 8=t BykeheneenssulHNaN qacld ehloride are

n xed together then the reaction mediumis agitated a it S5ér at ure
for approxihtelsy BoaH i é@dl'ﬁmemsztakenotomm o ﬁcs: a?ddlﬁndlrsf ol taweed by

eXtraCt'ngs¥ﬂ$éhézf%E%J%Pd%%tege%@¥lgn8 CP{OrIéLfonl %PI Hﬁg%gné gh§?ng In

water, drying, evaporating, |npasting in ether:°s
this way BQEUWEPQﬁWiitpam&@dlpnedubﬂor$d9bmémmﬁﬁblﬁimm%hﬁﬁm hydroxide

trans- (20 (2§ 9, Hiebeheey}) gm no) -9-
2.73 g of expected product is obtained in the form of a
yellow resin.

IR spectrum CHC1,
NH 3423 cm-1
>=0 1685 cm-1

heterocycle 1619; 1576; 1530; 1498 cm-1
Stage 2: 2—chloro—9—cyclopentyl—N—[2—[(phenylmethyl)~amino]—
ethyl]—QH—purin—6~amine.

141 mg of the product obtained in Stage 1 above, 2 ml of
methanol, 0.07 ml of benzaldehyde, 0.1 ml of acetic acid and
0.055g of NaBH3;CN are mixed together and the reaction medium
is left at ambient temperature for approximately 4 hours. 10
ml AcOEt is added, followed by washing with 2X 5 ml H20, then
with 5 ml of a saturated aqueous solution of NaCl, drying and
evaporating the solvent. After chromatography on silica
eluting with CH;Cl,/methanol/ammonium hydreoxide in a
pProportion of 90/10/1, 100 mg of expected product is
obtained.

Stage 3: trans-N2-(4-aminocyclohexyl) -9-cyclopentyl-N6-[2-
[(phenylmethyl}—amino]—ethyl]—9H—purine—2,6—diamine
trihydrochloride.

The operation is carried out as in Stage 3 of Example 1
Starting from 0.090 g of the product obtained in Stage 2

above, 277 mg of trans-1,4-diaminocyclohexane, then the




cycl opentyl - 9H puri n-6-yl)-am no) - et hyl ) - 4- net hyl - benzenesul phonam de
di hydrochl ori de. 320 ng of the product obtained in Stage 1 above and 844
ng of trans-1, 4-di am nocycl ohexane are m xed toget her sangtger F®ACLI ON
mediumis heated to approxi mtely 140C for approximately 3 hours then

| overed to 80C, 5 m AcCEt, then 10 nlpf water are added warm The

reaction nediumis left to return to anbient te r f ol,l by
extracti ngr?/ﬁ(#ﬁor? MR Gt Sofc_ERY t%cﬁ%ﬁ%%l%sﬁ&%sﬁi tcﬁ’ff6 % R\é’?gg

sat ur at ed asdlpitdictieaf o80di WA ¢hkorhgderidgn wirth ng. After purification by
chr omat ogr aph n silica eluting with nethylene _chloride/ nethanol /amoni um
hydr oxi de Gr'?l??céz P TS Hrmstoniggy ferfox198” it 3¢ PHORRF Wyt ooc%I oric

aci d/ et hangd 715/ added THeOlblrowad by s| eavi Aiged aviorty st al 4z eolhitliber bmg,
rinsing wwith 5 m_ of ether and drying under vacuu In this way 173 ng of
expect ed produldt bt difnédiEnvede’f ofdh Of THRTE W%t 'RMVR i n DVBO
1.39(mM 2H,2ds Newenber 200;3 1. 53 (m) 2H 1.71(m 2H 1.90 (n) 2H 58 the
axial H s of the cycl ohexyl 2.07 (nmasked) 2.18(nm) 2H he CH2's of the

cycl opent YWMD 31450 3Hphenyl --CH3 3.10(m) 3HL (CH2) 2-NH + assuned axi al
H4 3. 71(n)]gl—gL4 2)2r NH +_assuned axial Hl 4.76(m 1HCH of the cycl opentyl 7

29 2H . 7. ' BB' -ph | -S02 8.10(bs)<3HNH2 + N=CH N 7.54 8. 26
8. 8lassuned. fbbn) € s the axial H's of the cyclohexyl ‘
1.70 (m)
1.90 (m) |
2.04 (m) the CH;'s of the cyclopentyl
2.14 (m) + the equatorial CH;'s of the cyclohexyl
3.03(bs) axial Hg
3.93(bs} axial H;
3.23(bs)
3.67 (assumed masked) :}h
4.23 (bs) the CH,~N's
4.75(m) CH of the cyclopentyl
7.42 (m)
7.56(m) -phenyi-
8.14 (s} N-CH-N
7.97
8.33
9.26 assumed mobile H's

EXAMPLE 8: trans-N-[2-[(4-aminocyclo-hexyl)-amino]-9-
cyclopentyl-9H-purin-6-yl]-benzene-sulphonamide
dihydrochloride.

Stage 1: N~[[2-chloro-9-cyclopentyl-9H-purin-6-yl]-amino]-
benzenesulphonamide.

257 mg of the product obtained in Stage 1 of Example 1
above, 4ml of dimethoxyethane (DME), 157 mg of
benzenesulphonamide and 390 mg of caesium carbonate (Cs,C03)
are mixed together and the reaction medium is agitated at a

temperature of approximately 100°C for 2 hours. 4 ml of 2N



EXAMPLE 11: Di hydrochloride of ethyl trans(.+-.)[[2-[(4-

am no- cycl ohexyl)-am no] - 9- (tetrahydro- 3-furany| )-9H purin-6-- y] -am noj
-benzoate. Stage 1: ethyl (.+-.)-4-([2-chloro-9-(tetrahygre@mdef sd@nyl)-
9H purin-6-yl]-am no] -benzoate. The operation is carried out as in Stage 2

of Exanple 2 starting from 181 ng of thegsproduct obtained in Stage 1 of

Exanpl e 2 apdr8chiosfcbatanol, and ysing L2ter iof aghby! Ao1asdpRenzoate
in place of the benzylanmine. In this way 214 ng of expect ed proddct is
obt ai ned i R*EREF R BF LG anlcofstealny]l” aRRRaE R, DVBOL P9 31ftering,

2.55 2H CH 2

(m (1? 0852 r&gn%3% ilniNog verzr“f}‘gg gééa( njégﬁz%‘%gf%ic%zpqm %j(zlrﬁ/‘}I 95 to
8.03 AA BBUNFiEﬁeYl?‘]:U‘@& @@E{Fﬁ?%lﬂa@lﬂ-lbd 5@ ¢1( sYeCtNHs Stage237 mg of

2:Di hdeOCQkBébg§d05r§ﬁ é tgwﬁy%élneg) = %g fOrT)?BFE?%Eﬁi?E%ﬁtalS.

am nocycl o- hexyl') -am no] - - 9- (t et rahydr ur any
y] - anmi no] - Béageat e. tﬂ'dffeswj\be[réhﬂ i (@rraird noayriletdesyl ) agmimoStage 3 of Exanpl e- 2

starting f pr odu bt ai ned Sta e,1 above  and 600" ngy
of trans- 152%&2&1@%(:)& %x?ne. yﬁ:bt R iiaudn %819?8% i silica eluti ng with

met hanol / t dikyfiybamioeidd. TEA) in a proportion of 95/5, salification is
carried out lto m_ of 14 droch ic acid in ethanol, followed
by diluting wi t%ﬁﬂ% % A aceFéFQ%“Péé{Sﬁﬂéef‘ﬁ?e Fowot Hett Sat® anbi ent

t enper at ur eemseparaté g, apshixigawielh 5140F cothehhybs agetat ecrand drying at
a tenperature of agtFrom mately 50C. In this way 110 ng of expected product
i s obt ai neBPAYthe?Y GRSt 131 mE39& de 2BPYy§t AFsadded and the reaction

medium 1s left at this temperature for approximately 5 hours,
then left to return to ambient temperature. 10 ml of water
is added, followed by separating and drying under vacuum at a
temperature of approximately 50°C. After chromatography on
silica eluting with methylene chloride/methanol /ammonium
hydroxide in a proportion of 70/30/1, impasting in 5 ml of
ether and drying at a temperature of approximately 50°C are
carried out. 1In this way 40 mg of expected product is
obtained in the form of brown crystals.

NMR in DMSO

1.32(m) 2H

1.48(m) 2H :F the axial H's of the cyclohexyl
~1.67{m} 2H

l.87(m)‘2H

2.04 (masked) the CH,'s of the cyclopentyl

3.04(bs) 1H axial H,

3.56(bt) 1H axial H;

4.70{m} 1H CH of the cyclopentyl

7.59(m) 3H

7.96(m) 1H } aromatic H's

8.12(s) 1H N=CH-N

8.04 assumed mobile H's

EXAMPLE 9: trans(.+—.)—N2—(4—aminocyclohexyl)-g_(1_



NVR in DMSO 1.32(t) COR2-CH2-CH3 4.30(q) C02-CH2-CH3 1.30 to 1.60 the axial
H s of the cycl ohexyl 2.07 the equatorial H s of the cyclohexyl 2.36(m
2.50(m CH2 in position 4 3.02 CH2-N+ 3.69 CH NC= 3..864d0:mb4r 2&(M CH2 in
position 5 3.97(m 4.05(m) IHCH2 in position 2 5.17 (bs) H3 7.96 to 8.17
- phenyl - O 8. 17 weak absorption nobile NH3+ 21 Novenber 200:3 60 9.11(s) to
11.07(s) NH 7,56 other. mobile H s EXAWP 12: .
tr ansE N?Z- (%2 aﬁ?"’ﬁ%ﬁ%ﬁ’% NS T Sehanylmepvlde Oty Pyryne-2, 6-diamine
cycl opent yl(2ROBis pu2 | Bed 2h Bl 8 tardddildydeqchl ori de. 160 ng of the product
obtained in Stage 1 of Exanple 7, 10 ml of butanol and 690 ng of
trans- 1, 4- 28B4 hocycl ohexarfe dighd aroxdd (Lot Rtprepel ¥ et wninfedi um i s
heated to apprexingpely 130G %ﬁﬁ%@%hgﬁ%@' Yn4sdays 1 Al iy

[

: aﬁ$HeA3 )
chromat ography on silica eluting with nmethylene chloride/ nmethanol/ammoni um

hydr oxi de RAdalpfépd?tPbraisthl aGy-25/0%ugdhieti afbom ¢6 carried out with a
s obtai ned PR THTERRATY 20 v s Y he S o B s o Ay B SR 1 6o
to 2.23 thé-8fuatorf al - tarofl tdre oyixlesghexykthand the @HXtsif mdubum '
cycl opent yIiS §g%€'a%+ﬁ San?b7ie:n% I%%mggra%u% §h98£ p%ﬂmf%#%

(diethylazodicarboxylate) is added over approximately 20

minutes and agitation is carried out overnight at ambient

temperature. The reaction medium is poured into 10 m}l of a 1

M solution of NaH;PO,; followed by extracting 3 times with 10

ml of ethyl acetate, washing with 10 ml of water then with 5

ml of a saturated aqueous solution of sodium chloride, drying

and evaporating to dryness. After chromatography on silica

eluting with methylene chloride/ethyl acetate in a proportion

of 90/10 then another chromatography on silica eluting with

cyclohexane/ethyl acetate/methylene chloride in a proportion

of 70/15/15, 1.27 g of expected product is obtained in the

form of white crystals.

Stage 2: (.+-.)-2-chloro-%-(l-methylpropyl)-N-{phenyl-

methyl) -9H-purin-6-amine.

The operation is carried out as in Stage 2 of Example 3

and 161 mg of the product obtained in Stage 1 above, 3 ml of

butanol and 0,132 ml of benzylamine are mixed together and

the reaction medium is heated to a temperature of

approximately 90 to 110°C for approximately 5 hours, then

left to return to ambient temperature. After leaving to

Crystallize, the reacticn medium is diluted with 10 ml of

isopropanol, followed by separating, washing with 10 ml of

isopropanol and drying under vacuum at approximately 50°C.

After chromatography on silica eluting with methylene

chloride/ethyl acetate in a proportion of 50/50, 179 mg of

expected prodﬁct is thus obtained in the form of white

Crystals.




4.77(bs) N=C-N-CH 8.16(bs) nobile H s EXAMPLE 13:

trans-(.+-.)-N2-(4-am nocycl ohexyl)-N6-[ (3- . |
iodophenyl)-nethyl]-9--(tetrahydro-37furanyl)-9FFpur|Q¢n%ugmber20gg

di am ne' (2R, 395) -2, 3- dihygrOEybuf?ned{ﬁsfi 5 St age 1:

ot r Ahd et N-[(B o purim o ne. }hé eratiop i s carried out as in
gﬁ:géagyg;@t%a%gégngkggggtfraéqyfo RSSO Bﬁéy b—gﬂé} obtained in Stage
1 of Exarr]!ﬂeéhzlﬁﬁéple'N@F(ﬂﬂ&ﬁr@iﬂ@det&@d)&@ﬂﬂ@ualaeﬁg of g Bah 0¢lo-

lamine. In this way 208
benzenenet aRkLne ace of the benzy
my of expeg?gdggfo u%t&lhg%% WQ?H9%§eforn1 of white crystals. NWR in

€ r i ad- if7 8 (M
CDC13 21 Novenb&he20p8r2t dén (19 coass(t@li %%4 §d)8 ségr%z L?d?l-@ Eg)IQnép]%\bESg

: 1 6.5
L7l 88&2?) Si aéeggb B ?Zd(rt‘zﬁ’?% o%.%%ﬁ%%ﬂéohﬁxwguﬁ ofe e @H2 i n
posi tion 2tEBpe Nk kbe HiE Hﬂﬁ%ﬁ@umfﬁb7CH§Nof the product obtained in

Stage 2 above is added and the reaction medium is left at a
temperature of 140 to 150°C for approximately 17 hours then
left to return to ambient temperature. After then taking up
in 10 ml of ethyl acetate/water in a proportion of 50/50, the
reaction medium is left to settle, followed by re-extracting
with 2 X 10 ml of ethyl acetate , washing with 10 ml of water
and 5ml of an aqueous solution of sodium chloride, drying and
evaporating to dryness. After purification on silica eluting
with methanol/ammonium hydroxide (NH4QH) in a proportion of
98/2, 10 ml of a 1M solution of m tartaric acid in ethanol is
added followed by leaving to crystallize, separating, washing
with 2 X 1 ml of ethanol and drying at a temperature of
approximately 50°C. 1In this way 78 mg of expected product is
obtained in the form of beige crystals.

NMR in DMSO

0.73(t) 3H CH3-CH,-CH-CH;

1.69 to 1.99(m) CH3—-CH;~CH-CH;

1.44(d) CH3~CH2~CH~C§§

4.27(m) 1H CH3-CH,—-CH-CH

1.11 to 1.41 (m) the axial H of the cyclohexyl
1.91¢dy. the equatorial H of the cyclochexyl
2.95(t) axial Hy

3.58 (m) axial H;

4.59 (bs) 2H pheny1-CHy~NH

6.17(d) <1H NH-CH

7.19(m) 1H

7.28(m) 2H

7.34(m) 2H aromatic H's

7.77~7.74 N=CH-N




trans(.+-.)-N2-(4-am nocycl ohexyl)-N6--[(3 iodophenyl) --nethyl] -9-
(tetrahydro-3-furanyl) -9H purine-2, 6- diam ne

(2R, 3S) - 2, 3-di hydr oxybut anedi oat e. The operation i s canmN®Rdmddf 2@s I N St age
3 of Exanple 2 starting from 187 ng of the product obtained in Stage 1
above and 470 ng of trans-1,4-diam nOCﬁGﬂ ohexane. After purification on
silica el ur9i ) wi t h nmet hanol / Ammoni um hydroxi de (NHAOH) in a proportion of
98/ 2 and saliftication with a 1 Msolution of m tartaric acid in ethanol,
the reactivoAalnmedrumaksuhehtnOVerHighd at anbient tenperature, followed by

separatin ng.wth 10 mMl of ethyl acetate nd dryj ng. at

tegperat u? @g-gpggkim‘éﬁ}"'s‘(?c”lzﬁ tFi- ™R8y <A °W§x¥5¥) %’g’d‘é%)t"ggd' pr oduct

i S obt ai negyklop8Rty DF 9-Ghur HLI P 1GILali ab ~eMivRL) A4 DMBELF1 29( M) the axi al

CH2's of the cyclohexyl 1.93(d) the etiuat_ori al CH2's of the cycl ohexyl

2.27 (M 2?&62?}%?5‘11112%?’@1% cihydrogbdperider axial HL  3-60(nm) 1H axial HL

21 Novenbegt+200316243;77 tn 4K _ i1, 8%6essv4-98-dht he £H2r QaSino -

2. 56( bs) 2HpReRyT=CHp- NH ! 94%%%#%%3 SESPYE 31(%1)1<1HNﬁ_%-i Y0 1.

7.35(d) 1H ?FBY{HTiFBerVl—,bWenF.STJ]l(pélpllHHZ'Qie?. 73(s) 1HN=CH N 7. 99assuned

mobi | e H EXAMPL ; [ t,of t = 4(.( 2= ( 4z am, np- @“%y')'

am no) - 9-cycl o%ee%ﬁ?ﬁ S%a%{ugr i%n-oéi-u%lt) g%%%%?égbgﬂz%f%%c?d(?y% eof7 't he

product of 3Ex&npfengthilemd aflcetibinolo. 1hed &fnNEbf Godietmylamine)

i( o 621[1 géggggf g%@f@%fgé’ 1 R A d DHEADY! £ L1 QPR Ny - g ne are
mixed together then the reaction medium is agitated at

ambient temperature for approximately 30 minutes. Then 2 ml

of water is . added, followed by extracting with 2 x 5 ml of

methylene chloride, washing with 5 ml of water, drying,
evaporating, impasting in ether, separating and drying. In
this way 345 mg of expected product is obtained.

Stage Z2: trans-N-{(2-{((2-{(4-amino~cyclohexyl)amino)-9-
cyclopentyl-9H-purin-6-yl}-amino)-ethyl)-4-methyl-
benzenesulphonamide dihydrochloride.

320 mg of thne product obtained in Stage 1 above and 844
mg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for
approximately 3 hours then lowered to 80°C, 5 ml AcOEt, then
10 ml of water are added warm. The reaction medium is left
to return to ambient temperature, followed by extracting with
2 X 10 ml of ethyl acetate, washing with 10 ml of a saturated
solution of sodium chloride then drying. After purification
by chromatography on silica eluting with methylene
chloride/methancol/ammonium hydroxide in a proportion of
90/10/1, 1.5 ml of 1.4N hydrochloric acid/ethancl is added
followed by leaving to crystallize, filtering, rinsing with 5
ml of ether and drying under vacuum. In this way 173 mg of
expected product is obtained in the form of white crystals.

NMR in DMSO

1.39(m) 2H :}*




tenperature, the reaction nediumis agitated at anmbient tenperature for
approxi mately 20 hours, heated to approximtely 95C for approxinmately 3 |
hours then | eft overnight at anbient tenperature, fobieweshbyr ®vaporating
to dryness, inpasting in acetic acid then in ether, drying at
approximately 50 C and in this way 244 of expected product is obtained

in the for f. bei crystals. NVR in DWVRO 1.17 ( 2H 1. 26 2H t he axi al
H f h s ?‘%3“1“3 %@cl ohexyl 1. 67hgm*iat &35 % %§8fﬁfl‘ikﬁéfrglr1e equatori al
H s of the cyclohexyl 2.08(m the CRTs of the cyclopentyl 2.53(masked)
axial H4 3.65(m ) 1H axial HL 4.68(m 1H CH of the cyclopentyl 6.43(d) <1H
-H\NCH 7. 76 -2H 31 K¥venber 2803 63 7.91 2H AA' BB NH phenyl - CHO 7. 88(s)
1H - N-CH N19.988 sassunmed nobi lje H EXAMPLE 15:
trans(.+-.)-N2-(4-am nocycl o- yl ) - N6- pr opyl - 9-
(t et r ahydr &~-3-f{@agi¢r) - OH- purli ne- 2, 6- di ami ne di hydrochl oride. Stage 1: (.
+-.) -2-chloore-Ny- propyl -9- (tetr dre-3- T uyr | ).,z ri{ n-6-am ne The
operation iZ(s)' 1?a(r%l?i gg out as in St ggé\él (Eﬁ)?o% @)%aﬁ"glge)zﬁdg%_%l?ﬁing from 181 ny
of the product (sht dHned i n St ageptHemfl~-danpl e 2 and 3 mM of butanol and
using 0. 06 f. 1-, propanam ne, | I f_the benzylammne. In this way
%3 (%t)e f légfzﬁégﬁﬁnpt%ses%meaea J"abengﬁe crystals. NWR

136 ng of "expec product is o ormo
in DVBO 1. B(M)(mCH3+HCH2 - CH2- NH21 (CHy) ,-NH + assumed axial H;
4.76(m) 1H CH of the cyclopentyl
7.29 2H
7.652H AA’'BB’ ]> -phenyl-50,
8.10(bs) <3H NH, + N=CH-N
7.54
8.26
8.81 assumed mobile H's

EXAMPLE 11: Dihydrochloride of ethyl trans(.+-.)[[2-[ (4~
amino-cyclohexyl)-amino] -9- (tetrahydro-3-furanyl) -9H-purin-6-—
y] —amino] ~benzoate.
Stage 1: ethyl (.+-.)-4-{[2-chloro-9-(tetrahydro-3-furanyl}-
9H-purin-6-yl]-amino] -benzoate.

The operation is carried out as in Stage 2 of Example 2
starting from 181 mg of the product obtained in Stage 1 of
Example 2 and 3 ml of butanol and using 124 ml of ethyl 4-

amino-benzoate in place of the benzylamine. In this way 214

mg of expected product is obtained in the form of white
crystals.

NMR in DMSO

2.31(m)

2.55(m) 2H CH-CH,—CH,
3.91(m) 2H O-CH,-CH
5.22(m) 2H 0-CH,-CH
3.86(m)  1H

4.14(m) 1H :}_ 0-CH;-CHz
1.33(t)



1.71 (m CH3-CH2-CH2-NH2 3.59(m) CH3--CH2-CH2-NH2 2-17(m) 2.61(n) CH2 in
position 4 3.99(m 4-09(bd) CH2 in position 2 3-99(m 4-19(m) f CHz in
position 5 6.04 and 5.80 resolved NH 7.89(s) CH N Shageidmbbfams: (. +-.)
-N2-- (4-am nocycl o- hexyl .) -N6-propyl--9--

(tetrahydro-3-furanyl)-9H purine-2, 6-disam ne di hydrochl oride. The

operation i rried out as in age 3-@f Exanple 2 starting from 109 ng of
t he produét'%ggt%%i ned in Stage I(%a”bg\%é and 445 ng of

trans--1, 4-.diarmicn@c Y8l ahexahe. wfrernylp@=i fication on silica eluting with

met hanol . / a ni,u hydr oxi de ( N+ in a proportion of 98/2, salification
i's carri@dqgﬁ(ts)vw%h 1-4 N hydr%?: "bl_b?ic acid in ethanol.. Inthis way 78
mg of expact.ed (gnoduct is obtaiaeeiin the formof crystals NVR in DVSO 64
0. 94(t) 3HCH3- CH2- CH2- NH- 1. 65( m), 2HCH3- CH2- CH2- NH , A

3. 58( bs, S erD Rl R 1 o o iap THo8S 35050 bATIH' ST 72(bt) 1H
8.12(bs) %Urd2Jes)k151H=R¥AVMPLE A6] - ¢-her exdaalyddos 3effutrheytycPidhexyint fre
equatorial H s of the cyclohexyl axial H4 axial HL N=CHN = nobile H s
(NH2) ol @m™Minel ghen2/PatE2. [ (4-- ami nocycl o- hexyl) -anmino] -9

The operation is carried out as 1n Stage 3 of Example- 2
starting from 200 mg of the product obtained in Stage 1 above
and 600 mg of trans-1,4-diaminocyclohexane. After
purification on silica eluting with methanol/triethylamine
(TEA) in a proportion of 95/5, salification is carried out

with 1 to 2 m}l of 1.4 N hydrochloric acid in ethanol,

followed by diluting with 3 ml of ethyl acetate, leaving for
two hours at ambient temperature, separating, washing with 5
ml of ethyl acetate and drying at a temperature of
approximately 50°C. In this way 110 mg of expected product
is obtained in the form of pink beige crystals.

NMR in DMSO

1.32(t) COz-CHy-CH3

4.30(q) CO,-CHz-CHj

1.30 to 1.60 the axial H's of the cyclohexyl
2.07 : the equatorial H's of the cyclohexyl
2.36(m)

2.50(m) :}‘ CH, in position 4

3.02 CH,—-N+

3.69 CH-NC=

3.86(m)

4.13(m) :}- CH; in position 5

3.97 (m) :}_

4.05(m) CH, in position 2

5.17 (bs) Hj

7.96 to 8.17 -phenyl-0-

8.17 weak absorption mobile NH3+



cycl opentyl - 9H- puri n-6-yl]-4-(1-net hyl ethyl)- benzenesul phonam de

di hydrochl ori de. Stage 1:

N--[[2-chl oro-9-cycl opentyl -9H purin_6-yl] am no]-4- 21 November 2003

(1- net hyl et hyl ) - benzenesul phonam de. The operation is carried out as in
Stage 1 of Exanple 8 and 257 ng of the pgoduct obtained in Stage 1 of
Exanple 1, fdi net eth e (DVE), 390 ng of caesium carbonate
(Cs2CX®B) andﬂ?1 99 e8| %@4&?@/@@3 et hyl ) - benzenesul phonam de in place of
t he benzenés@lﬁphonam de are nixedhkagebhéieals the reaction msdi umis

agitated a ature o_f _approxi mat e f hours
30 ni nut esh—xg%ﬂ% éegtahnrsn oa@nﬁ“éﬁfcge%%%g%jr eﬁéan?amg th 4 m
of 2N hydr oghlopentylt$H-duotimmed obyi;.eja‘iﬁactrngyd\mdzhlzamcﬂeﬂ m of et hyl

acetate, drying d evaporating to dryness Crystalli i S carrled out
from5 m of et?\gg g o5t ouisd p@%&p&%ﬁ?ﬁﬁﬁdam tf’%/?ehglz é%ﬁ‘cﬁ

t enper at ur &0 kb bhlsuwwnblJéﬁelﬂ@oohge&@e@kadsptpdu@iamﬁnd&ydmdnﬁkad@ t he
formof col ourl|ess stals. Stage 2:
transe N [ SOFEATARENOEYAT T oy T ARGl ign mediam is heated to

cycl opent yhpBkb putite By Yl o % (cbrmabbybat Xk 1y benaepesulphanam de

di hydrochl ori de. The operation is carried out as in Stage 2 of Exanple 8
and 456 ngCBFOTFEASLAPY ATaiddGfcrdnétafevishBRENY 19" tenperature of

appr oxi matehyo}w&/mééﬁammmﬂ&mumgc}e%x%ehe Noy eier, 2003 fp oObtained in

Stage 1 above is added and the reaction nediumis naintal ned at this
t enper at ur 0625189 G 4 b £ lagrgrioni st @Iayriedhgut swBoh nd nut 8% gdiert ilaef toft o

return to i ent S foII d.b
separat i ng,%?wag |%%ﬁw fhagrgjr ?1“ t%‘ v?/amtwg1 and;ﬂgr?/#ng’?% 29 cuagvr;letat %

t enper at ur ebbéinagpproxi mately 50C. Acidification is carri ed out to pH=4-5,
foll owed b Xtr ing wwth 10 mM of ethyl acetate then the product in the
aqueous phMorat ed to dryness. After ‘dissolving in 5 m of

et hanol , 51mzsof_oei hagol / 1. AN hy@r eghkor HesagF drhs @qgmleg | | oned by

evaporatlng to ness inpasting in 5 m of ether and in thIS way 42 ng
of expect éd®P rB?.iu t23s obt ai nedhien SAHEtPEi A of ' Bry5tEIS MR GNe:DNBO

and the CHZ2's of the cyclopentyl

3.11 CH-+N

3.77 =C-NH-CH-
3.05

3.68(b) ]> =C-N-CH,
4.77 (bs) N=C-N-CH
8.16(bs) mobile H's

EXAMPLE 13: trans-{.+-.)-N2~{4d-aminocyclchexyl) -Né-[ (3-
iodophenyl) -methyl] -9~ (tetrahydro-3-furanyl)-~9H-purine-2, 6~
diamine (2R, 3S)-2,3-dihydroxybutanedicate.

Stage 1: {.+-.})-2-chloro-N-[(3-iodophenyl)-methyl]-9-
{tetrahydro-3-furanyl) -9H-purin-6-amine.

The operation is carried out as in Stage 2 of Example 2
starting from 133 mg of the product obtained in Stage 1 of
Example 2 and 2 ml of butancl and using 0.2 mg of 3-iodo-
benzenemethanamine (1.1 eqg) in place of the benzylamine. In
this way 208 mg of expected product is obtained in the form
of white crystals.

NMR in CDC13




1.22(d)6HCH3-CH 2.98(m 1HCH3-CH 1.33(m 2H 1.53(m) 2H 1.68(n) 2H 1.88(m
2H 2.06(m) 8H 3.00 (masked) 3. 57 (m 4.71(m 1H 7.43 2H 7.88 2H
8.11(s) 1H 5.10 8.22 EXAWMPLE 17: the axial H s of the1qyskpbrxyboN=CH N
assuned nobile H s trans-N2- (4--am nocycl o-hexyl) -9-cycl opentyl - N6

[ 2-[[ (4- et hoxyphenyl )-nmethyl]-am no]-ethyl]-9H - purine-2,6- diam ne
trihydrochl ozideim)Stage 1: 2-chl oro-9-cycl opentyl - N-[

2-[[ (4- met hoxy- phenyl ) >~ net hyl ] -am no] -et hyl ] - 9H puri n-6-am ne. The
operation i & ¢rled out S #R Spageln of Exanple 7 starting from 280 ng of
the product pbyaimed H Stage 1 of the CH2's of the cyclopentyl + the
equatorial CH2's of thg cyclohexyl axial H4 axial HL1l CH of the

cycl opentyl “AEB) | Pr- pléayin S09sPiiddovientber 2003 66 Exanple 7, 4 nml of
met hanol, 0.2 gfgf 4-nethoxy- benzal dehyde, 0.2 nl of acetic acid and 100
ng of NaBH3CN and the feaction nediumis agitated at anbient tenperature
for approxidmtSebg)e hour €H:' 10 pdsiAcirt 4 s added, followed by washing
with 2 X5 r'g3l-1|2(gl) thenH;S m of a saturated agueous

6.57 (bs) NH

7.07(t) Hs’

7.34 (d)}

7.62(d) Hy" and Hg”

7.73(bs) Hy’

7.90(s) CH=N

Stage 2: trans{.+—.)—N2-(4—aminocyclohexyl)—N6~[(3—

iodophenyl)~methyl]—9—(tetrahydro—3—furanyl)—9H—purine—2,6—
diamine (2R, 3S)-2,3-dihydroxybutanedioate.

The operation is carried out as in Stage 3 of Example 2
starting from 187 mg of the product obtained in Stage 1 abéve
and 470 mg of trans-1,4-diaminocyclohexane. After
purification on silica eluting with methanol/Ammonium
hydroxide (NH;0H)} in a proportion of 98/2 and salification
with a 1 M solution of m. tartaric acid in ethanol, the
reaction medium is left overnight at ambient temperature,
followed by separating, washing with 10 ml of ethyl acetate
and drying at a temperature of approximately 50°C. 1In this
way 137 mg of expected product is obtained in the form of
beige crystals.

NMR in DMSO

1.29 (m)~ the axial CHy's of the cyclohexyl
1.93(d) the equatorial CHy's of the cyclohexyl
2.27 (m)

2.40 (m) } 2H  O-CH,-CH,

2.95(bt) 1H axial H,

3.60(m) 1H axial H;



[ [ fter
i fol l oned by drying and evaporating the solvent. A
iﬁlgﬁéﬁgg?;pﬁecth silica eluging with CH2C12/ met hanol /gnnnnlunlhydroxhde
in a proportion of 90/10/1, 208 ng of expected produgquﬁehgg§gﬁgtalne.
St age 2: trans-N2-(4-am'nocycl_ohexyl)-9-cyc|opentyl-NEZS-ES_-diam_ne
[[(4-m=3thoxypheny|)-m::thylj-amn_o]-ethy!.]6-29H-pur|_ne-8',[a 5o "Eanpl & 7
trihydrochloﬁ%&@.tﬁhd.openatnﬂnek§e§§rr|gd out as in g ] oo o of
of the product obtained in Stage 1. above,

i fro 6 t _ (
f:gaglrg4-dig%%%%&gglohexane,t?ﬁeCWéébﬁlon mediumis heated to

i figation is carried out on silica
apprpXInaFeLw.5$QgFg?EgégvRﬁﬁ%ﬁ??%gy%%fT%S) then salification with a 1. 4N
glaijblt ingnwmE 4ogag%eéﬁed NVR Y TCHOMBO-0. 38(m) 2H 1. 55(m) 2H 1.373(9?}3 )1 ga(n)

.04 b 3.23(bs) 2H 3. S _
% (naSkedﬁ.324a7(?%?s$-gﬁfﬁg£{¥§(n) gghrolhloric acid in ethanol. In this

3.71 3..78( 4 _ ; ( | of . Inthis
way gg)ng p oZééF)iéHobtalnéﬁ. | the axial H s of the cycl ohexy

of the cyclopentyh)thg equatorial Hs of the cyclohexyl axial H4
NH CH2- CH2- - NH__axial HI ajL |

7.57(d) 1H Hy", Hg'

7.71(s) 1H Hy’ :
7.73(s) 1H N=CH-N : ?
7.99 assumed mobile H é

EXAMPLE 14: Sodium salt of trans—4((2—(4—amino—cyclohexyl)—

amino)—9—cyclopenty1—9H—purin—6—y1)amino)-benzoic acid.

240 mg of the product of Example 6, 10 ml of ethanol
then 1 ml of sodium (.+—.)—2—chloro—N~propyl—9—(tetrahydro~3—
furanyl) -9H~purin-6-amine are introduced at ambient
temperature, the reaction medium is agitated at ambient
temperature for approximately 20 hours, heated to
approximately 95°C for approximately 3 hours then left
overnight at ambient temperature, followed by evaporating to
dryness, impasting in acetic acid then in ether, drying at-
approximétely 50 °C and in this way 244 mg of expected
product is obtained in the form of beige crystals.

NMR in DMSO

1.17(m) 2H

1.26{(m) 2H :} the axial H's of the cyclohexyl
1.67 (m)

1.83(m)

1.98(m) 12H the equatorial H's of the cyclohexyl +
2.08 (m) the CH;'s of the cyclopentyl
2.53 (masked) axial Hy

3.65(ml) 1H axial H,

4.68(m) 1H CH of the cyclopentyl

6.43(d) <1H —HN-CH-

-

.76 2H ]>



0-CH3 NH CH2- phenyl CH of the cyclopentyl 21 Novenber 2003 67 6.96 2H
7.51 2H AA' BB' 0-phenyl - 8.24(s) 1H N=CHN 8. 12 8.70 9.42 -1 assuned
nobile H's . EXAMPLE 18: trans- N2-(4--amni nocycl ohexyl by Qaumbapaiy! - N6- [ 2-
[[(7-methoxy-1, 3-benzodi oxol --5-yl)-nmethyl]-am no]-ethyl]-9H
purine-2,6-diam ne trihydrochloride. Stage 1:

2-chl oro-9-cyclopentyl --N-[2-[[(7-net hoxglg_; 1, 3-

benzodi oxol - 5-ygh)spret hyl ] - agi, nol - et hyl ) - purin-6-am ne. The operation is
carried out as in Stage 2 loExJéEfrpI[\tewTA@P&H?%. from 280 nmg of the product
obtained in 3t8§ési 6f Exanphecd;N4 nml of methanol, 250 ng of

7- met hoxy- 1, 3- 2penzodi oxol e- 5: L dehyde in place of the benzal dehyde,
0.2 mM of acetic acid and 0.%%@5%€ﬁ%&lﬁghgdrofuran and the reaction

nmedi um i s | eEERYRLE 4 JjofFranal - anbi 8- (Mespiratydie-heThen-déQ rapyaf oNaBH3CN
i's added and (agtial}d¥d-13S eGaLkLd AL A aabi ent tenperature for

appr oxi matelg 3 hours. 10 m %@%Et f“’é‘raé‘a?&?é f%af“éﬂﬁddb?y’:\ilmlﬁélﬁﬁh 2X 5
m  H20, then3539%dLl:0f(-dat Urat el apréoesospl 144 artebhMNagh 3 faldomed -by
drying and enyaporiadiidngythe sol vent and purification by chromatography on
silica eluting with nethylene chloride/nethanol/amoni um hydroxide in a
proportion of 90/"FOPPErRRieHi 55 iy r3ed agt ofs expsched produsianps=obt ai ned
in the form efabeige XSt Al Sng HFAGR2; i i

t rans- N2- ( 4- am nocycl ohele )-9 cycl opent yl e Pgained in Stage L of

[[(7- et hoxyE¥aR15e gz 88fox ol iy iopgaphyddd arsing] 0e0 6y gk IH 1-

purine- 2, 6- dp aspRadihehydr ochlorjde, . The ration_.is_carried t as in
Stage 3 of Exanple 7 starl%)i ng from %5 n%p}@’fea@ﬁ(ea'p%%dﬁ% N o“batyailﬁgdmf’n St age
1 above, 743 fyRSCEEfaREeduat disambhotyed olresaire fotheo f eaditgeon medi um i s
heated to apprgxiamately 140C for 3 hours, followed by treating with 10 n

of water, extracting with 2 X 10 nl of
NMR in DMSO

02 (t) CH3-CH~CHy~NH,
71 (m}) CH3‘C[:[§*"CH2“NH2
.59 (m) CH}"CHZ—CHZ—NHz

1.

1.

3
2.17{m)

2.61 (m) :}M CH; in position 4
3.99(m) -

4.09 (bd) :}_ CH; in peosition 2
5 .

4
6
7

299 (m)
-19(m) }F CH; in position 5

-04 and 5.80 resolved NH

.89(s) CH=N
Stage 2: trans(.+—.)—N2~(4—aminocyclo—hexyl)—N6—propyl~9ﬁ
{tetrahydro-3~furanyl) -9H-purine-2, 6-diamine dihydrochloride.

The operation is carried out as in Stage 3 of FExample 2

starting from 109 mg of the product obtained in Stage 1 above
and 445 mg of trans-1i,4-diaminocyclohexane. Aftrer
purification on silica eluting with methanol/ammonium
hydroxide (NH4OH) in a proportion of 98/2, salification is
carried out with 1.4 N hydrochloric acid in ethanol. In this
way 78 mg of expected product is obtained in the form of

Crystalé-




ethyl acetate, washing with 10 m of Nad (saturated aqueous 21 Novenber
200 3 68 solution) and drying over MgSO4. Salifigcation;is carried out
with 1.4N HCL/EtOH, followed by filtering, washi ng-Wa I%vé%%@ﬁd ;then
drying at - 50C. In this way 161 ng of expected produc_’rjl s obtained. NVR in
DMSO 1.35(m 2H 1. 53(n’)2Ht he axial H s of the cycl ohexyk.1l.70(m 2H

68 15(¢m) 2H 3.03 (m b)
1. 89(m 2HLt heyrCH2' $@F the cycl opentyl 6( masked) 2.-15(-m m
1H axial H4 3. 96( bs) INH CH2- CH2- NH 7i If3 haxa 0|(bt)HéL I
3.83(s) O CH® 43.41203)32H NH- CH2- phethy-cé, 76, iH CHof the cycl openty
6.01ES)ZH OCI?%Q 6 ﬁ/p(d) 6. 96(d)d—l4 H6 8. 24%5) 1H N=CH- N 0 .42 8. 63assurred_
mobil e H's 8 08 EXAVPLE 19:
trans- N2- (4-3aBribsynhoheay| )h- :\116 ctkg-—b[{]gzlc__thﬁglri) S ol opent y! -
trifluororre ) - pheny] ] - net hy am no] - -et hy cy
9H- puri né- 2, 6%1] 5%\ Eeg%l’l hydr ochlGt§ detiadt &je ef the cyclohexyl
2- chl or o- N-[220[8([4 chloro-3- (trifdiorQpetdyill 4 s %he c%clohexyl
phenyl ] - met gy ]5 gm nol] et hyl]-9- cycl opentyl OH pur| n--

3.72(bt) 1H axial H;
8.12 (bs) N=CHN = mobile H's (NH,)
9.32{bs) <1H mobile H

EXAMPLE 16: trans-N-~[2-] (4-aminocyclo-hexyl) —amino]-9-
cyclopeﬁtyl—QH—purin—6—y1]—4—(1—methylethyl)"
benzenesulphonamide dihydrochloride.
Stage 1: N~[[2—chloro—9—cyclopentyl—9H—purin~6—yl]amino}—4—
{l-methylethyl)-benzenesulphonamide.

The operation is carried out as in Stage 1 of Example 8
and 257 mg of the product obtained in Stage 1 of Example 1,
dml of dimethoxyethane (DME), 390 mg of caesium carbonate
(Cs2C03) and 199 mg of 4-{(l-methylethyl)-benzenesulphonamide
in place of the benzenesulphonamide are mixed together and
the reaction medium is agitated at a temperature of
approximately 100°C for approximately 2 hours 30 minutes,
left to return to ambient temperature and acidified with 4 ml
0f 2N hydrochloric acid, followed by extracting with 2 x 10
ml of ethyl acetate, drying and evaporating to dryness.
Crystallization is carried out from 5 mi of ether, followed
by separating and drying at ambient temperature. In this wéy
187 mg of expected product is obtained in the form of
colourless crystals.
Stage 2: trans-N-[2-[ (4-aminocyclo-hexyl)amino)-9-
cyclopentyl~9H—purin—6—yl}—4~(l—methylethyl)—
benzenesulphonamide dihydrochloride.

The operation is carried out as in Stage 2 of Example 8
and 456 mg of trans-1,4-diaminocyclohexane is taken to a

temperature of approximately 150°C, 168 mg of the product




The operation is carried out as in Stage 2 of Exarrple 7 starting from 280
ng of the product obtained in Stage 1 of Exanple 7, 4 ml of nethanol, 292
ng of 4-chloro-3- (trifluoronethyl)benzal dehyde in pl a¢@QEmbiercos

benzal dehyde 21 Novenber 2003 69 and 0.2 m of acetic acid, then the
reaction nediumis agitated at anbient tenperature-for approximat eI y 3
hour s. 100 ng of NaBH3CN i s added and the reaction nediumis agitated at
ambi ent terrp%aatur -for appr?m mately 3 ®hours. 10 M AcOEt is added,

fol l owed by “WEEATRY Wi (319551 PR ISt REfed viinch thenteatt mors aedi 4ledS aqueous
sol ution of mhaftaidead Imdlsbyerﬁbaﬂartgmangf eaper ali ng the ]ﬁm%]t\éwh Af t er

purificati o?‘ b\r/S romatto $/ on silica eluting ene
chl ori de/ net'Randl ar'm‘&ﬁ V] B%I o%ﬁf(fetf’nr‘ét‘pl?fbrﬁ@rtﬂmbnemﬁ teﬁ@?’elf@/tmfe%? ng of

expect ed praduel o8 weheai medacucmed hedhebmefypej al 061 €h
trans- N2- (4- am_LnogycI ohexyl) - N6- %2%&%4 chl o 5b eggfﬁwr%, Pastth@96 i
(trifluoromdthyl 9yt prdiyl 12 ﬂeflﬁkﬂ 8] V%?LHV} Pr9a temperature of

cycl opentyl ap@bbmatnael—yZ,Se dl amcrneiltftibhydcﬁroclfy Qu-deeq The: QRer @Lho@ is
carried out .a$,in ex%f qptgl Z starting from 320 rrg of the
product obt arned" |n t age ‘%/el nd®7%b g eyl acetate then the
trans- 1, 4- deasdinokc yicl (Ichnexaqeecam dhR@er @ACEY Hdrafedi g(gndusﬂ{fées@t edakPer

approxi mat e,y 140C f or, ho rSe After ificatio chr omat ogr aphy on
silica elutl #(j&vmp 79 m t Ry ﬁngne iR de/ gré@héﬁo?Fﬁﬁ%ﬁﬁhrﬂ%ydr oxide in a
proportion bi/d8<5¢k2351r1c5asah| 4 catdean Es1TaMdd &9 eubpMddink 4N HA/EtOH,

fol | owed by ering, shln t m EtOH then drying at 50C. In this
way 166 ny 8H1§<pe’cte proﬁ%c’%vg mqoBFa‘FHéecF FRRN nt VB2, 35( Ay 20L

1. 54(m 2H le#B¢ey2H pkoddtm) 2H ch@3arasked)nd rohe axiaty s 0f the
cycl ohexyl gm&q(nn)n%vrs'o‘] the CH's of th

1.22(d) ®6H CH3-CH

2.98(m) 1H CH3-CH

1.33(m) 2H

1.53{m) 2H ::}»_ the axial H's of the cyclohexyl
1.68(m) 2H

1.88(m) 2H the CH;'s of the cyclopentyl
2.06(m) BH + the equatorial CH;'s of the cyclohexyl
3.00 (masked) axial Hs

3.57 (m) axial H,

4.71(m) 1H CH of the cyclopentyl

7.43 2H

7.8 ::}‘“ AA' BB’ iPr~ phenyl 50,-

8.11(s) 1H N=CH-N

5.10

§.22 A :::}’“ assumed mobile H's

EXAMPLE 17: trans-N2- (4-aminocyclo-hexyl) ~9-cyclopentyl-N6-
[2—[[(4—methoxyphenyl)—methyl]—amino]—ethyl]—9H—purine—2,6;
diamine trihydrochloride.
Stage 1: 2-chloro-9-cyclopentyl-N-| 2-{[(4-methoxy-phenyl) -
methyl] -amino]-ethyl])-9H-purin-6-amine.

The operation is carried out as in Stage 2 of Example 7

starting from 280 mg of the product obtained in Stage 1 of




o g

cycl opentyl 2.03(m the equatorial Hs of the cyclohexyl 3.03(mb) 1H
axial H4 3.72(bt) axial HL 9.28(bs) 2H 21 Novenber 200. 70 4.00 (bs)

NH CH2- CH2-NH 4. 34 (bs) 2H NH CHzZ- phenyl 4.78(m 1H GHpeletber ycl opent yl
7.94(dd) 1H H5' 7.77(d) 1H H6' 8.15(d) 1H H3'" 8.33(s) 1H N=CH N 8.11
8.84 assuned nobile Hs 9.73 EXAMPLE 20;

trans- N2- (4pami npcy+¢! opemﬁyl £ 9- G clo enh?/?- NG-
[ (di phenyl met %%yllq? am nol - etthy ™~ éﬁ-nﬁ’ ri _eg 20b-@ff afriesshaxvi-hydr ochl ori de.
Stage 1: 2-bhahoabd@hwye| dpentmtl ol b2el(di pheayi ety )H:g- é’f NaBH:CN an

d
am no] - et hy%l]légg%)u%j n- 6-am ne.. The oEeratl on is carried out asS 1n Stage 2
of Exanple 7 starting 't P vy 281 FEhed pRbdire et diemeek dauseaderl of

Exanpl e 7, Zpptoofmaminamihouds? nio(A2 gogof; benzal de and, 0.1 m of
acetic acid then the reaction nediumis agi talt%d;[%?eagn%?égﬁtow?gn}ﬁgr ature
for approxiWatetyP 3 urs X STHENHs®, ghest Ssodi wrh ey anohesoby dadaect NaBH3CN)

is added angblited eactien ,mediym,.y B9 at_anbi ent tenperature for 1
hour. 10 ml AcCEt is added, followed bg ‘\%\g%ﬁ?%ga%?t%vaf%a%mﬁ tﬁﬁo, ‘then 5
m of a satif={LH aqdddes sbirempsayskpNaGn sidridangland ngvaperating t he

et hyl ene  CEof e rnyl - meera B PYARLATIECHY | PP, Ahe e
obt ai ned i s2& % tad sxpelsgrdneraddet nis hilsusvaybtldhamy of expected product -
i's ObtaineqStage 2: trans—NZ—(4—aminocyclohexyl)-9—cyclopentyl—N6—{2—
[[(4—methoxyphenyl)—methyl}—amino]-ethyl]—9H—purine—2,6—
diamine trihydrochloride.

The operation is carried out as in Stage 3 of Example 7

starting from 186 mg of the product obtained in Stage 1
above, 490 mg of trans-1,4-diaminocyclohexane, the reaction
medium is heated to approximately 140°C for 10 hours.
Purificgtion is carried out on silica eluting with
CH2C1,/MeCH/NH4OH (85/15/1.5) then salification with a 1.4N
solution of hydrochloric acid in ethariol. In this way 60 mg
of expected product is obtained.

NMR in DMSO

1.38{(m) 2H

1.55(m) 2H the axial H's of the cyclohexyl
1.71 (m)

1.90 (m)

2.05(masked)

2.17 (m) the CHp's of the cyclopentyl
2.06(m) the equatorial H's of the cyclohexyl
3.04(m, b) axial Hy

3.23(bs) 2H

3.99(bs) 2H } NH-CH,~CH,~NH

3.71 (m) axial H;

3.78(s) 0-CH;

4.15(s) 2H NH-CH;-phenyl

4.77 (m) CH of the cyclopentyl




Stage 2: trans-N2-(4-am nocycl ohexyl)-9-cycl opentyl - N6-

[ (di phenyl net hyl )-am no] -ethyl]-9H -purine-2,6-diam ne trihydrochloride.
The operation is carried out as in Stage 3 of Exanpl e 27 Nwbabbi 2apaf rom 90
ng of the product obtained in Stage 1 above and 222 ny of

trans-1, 4-di am nocycl ohexane and the rea(g_z(i on 21 Novenber 2002 71 nmedium
i s heated te pr%g(i mately 140C for approximately 2 hours. After
purification by chronmatography on silica eluting wth nethylene

chl ori de/ net hahol Zrammoys’ @A’ hydr oRi @ephieRy@-proportion of 85/15/1.5
salificati oa %E carrPi ed out witft 1.4N HC1/EtCH, followed by filtering,
washing with %" i) off EtoH then 8F§fiAl-at - 50C. NMR in DVSO 1.37(n) 2H
1.53(m2H he. axi al H f the cyclohexyl 1.72(m 1.90(nm) 2.04(mthe
equatorial H s of the cycl ohexyl and 2.18(mthe CH2's of the cycl opentyl
3.04(bs) 1Ha&i &Y H4 3.24(ps)2H 3.97(bt)1 NH CHz- CHz- NH 3. 68(bt) 1Haxi al Hi
4. 29( bs) 2HN: GH2- phenyl 4. 75{d9 kdzCalNnGile 7y34(mM J 7. 61(bs) 10Ht he aromatics

8. 19N=CH N- 8. 08 8. 68assuned nobile H s EXAMPLE 21: di hydrochl ori de of
trans-4-[[[ E _18: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-[2-
am nocycl ohexy e A diRl-49<Cyelhanan =9 purin-6-yl ] -an Cﬂ&- oH_
net hyl ] - bengglyc aci d The ‘operati ong%éélc%ﬁ?)gdn%ﬁy%s ai“ﬁngga EPY L %Bxanpl e
1 starti ngeixiom 7416 ijaofiner gmshiyddodhborideycl ohexane which is heated to
appr oxi mat e 140C then 500 ng of -the product_ o jned in Stage 2 of
Exanmpl e 1 i%gaa%%gld azhnﬁhtlﬁ)éor gg_g F%ﬁpenpy?%_b"[b[tﬂ"m“hoxy_l'%_

benzodioxol—S—yl)—methyl]—amino}-ethyl}—9H—purin—6—amine.

The operation is carried out as in Stage 2 of Example 7
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 4 ml of methanol, 250 mg of 7-methoxy-1,3-

benzodioxole-5-carboxaldehyde in place of the benzaldehyde,
0.2 ml of acetic acid and 0.4 ml of tetrahydrofuran and the
reaction medium is left for 4 hours at ambient temperature.
Then 100 mg of NaBH3CN is added and agitation is carried out
at ambient temperature for approximately 3 hours. 10 ml
AcOEt is added, followed by washing with 2X 5 ml H;0, then 5
ml of saturated aqueous solution of NaCl, followed by drying
and evaporating the solvent and purification by
chromatography on silica eluting with methylené
chloride/methanol/ammonium hydroxide in a proportion of
90/10/1. In this way 311 mg of expected product is obtained
in the form of beige crystals.

Stage 2: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-[2-
[[(7-methoxy-1,3-benzodioxol-5-y1)-methyl]~amino]-ethyl]~9H-
purine-2, 6-diamine trihydrochloride.

The operation is carried out as in Stage 3 of Example 7
starting from 65 mg of the product obtained in Stage 1 above,
743 mg of trans-1,4-diaminocyclchexane, the reaction medium
is heated to approximately 140°C for 3 hours, followed by
treatiné with 10 ml of water, extracting with 2 X 10 ml of

ethyl acetate, washing with 10 ml of NaCl (saturated agueous



mediumis left at this tenperature for approximately 3 hours then left to
return to anbient tenperature. 5 M H20is added, followed by filtering.
The precipitate is taken up in 10 m of ethanol then 23 Ngvesibed2d@tN
hydrochloric acid in 21 Novenber 2003 72 ethanol is added, followed by
filtering the insoluble part and evaporating to dryness. The residue is

i npasted in_ ether, fgllomed by dryin 64t anbi ent tenperature,agd inthis
way 45 ng STt pEt BB prbYtiRY ‘%I‘ée%t%qaﬁ%ned.swmfimm@aiq.%(fﬁf 2R"T. 48(m)
2H the axiwalcnHis 48f Htheeeye) ohexydwek b@%@ﬂce@%? | oLbgs G wsed sPmll, 1
2.01 masked 2.17 2H of the cyclopentyl” 2.01(m) the équatorial H s, of the
cycl ohexy[EtO8 GREBsFrifraxihl ™ HP 32 68(1t JEhils anyval 6M md. F6(PFPaHH of the

cycIopent*kodﬁcglﬁgsbbggﬁhghg}ﬂ-phenyl 7.50 2H 7.91 2H | AA" BB phenyl - CHO

8.01 9.26 assuned nmobile H s EXAMPLE 22: Tri hydrochl oride of nethyl trans
4-[[[2[[ 22 4n DMSO

am no- cycliohexyl)) »gm no] - 9- cycl opentyl - 9H purin_6-yl]-am no] -

et hyl]-amno] -net hyl ] -benzoate. Stage 1. nethyl '

4-T[[2-[ (2--GF (ov 0259- cycljopeheyrx 04l piit $ ne6-the cyclohexyl

yl ) -am noj -E‘7I0h( I}] »@m nof - nethyl ] - benzoate. The operation is carried out as
in Stage f”of anple 7 tarting from 280 ng of the product obtained in
Stage 1 ofl.8=xanpke 7, 4 ohenedhanclf 230 ayglobeneyhyl 4-fornyl -
benzoat e I,?Q&R‘J ace. of, the nzal dehyde and 0.2 m of acetic acid then the
reaction fediUME®Sditatgd at anbient tenperature for 5 hours. Then 100
ng of NaBH3GN (s added a the reaction nediumis agitated at anbi ent
tenperature for .

3.03(m,b) 1H axial Hy
3.21(bs) 2H

3.96(bs) :}h NH-CHp~-CHp—NH
3.70(bt) axial H;

3.83 (s} 0-CH3

4,12 (s) Z2H NH—CEE—phenyl
4.76(m) 1H CH of the cyclopentyl
6.01(s) 2H O-CH;-0

6.84 (d)

6.96(d) :}>_ Hq, Hg

8.24(s) 1H N=CH-N-

9.42 -

8.63 assumed mobile H's
8.08

EXAMPLE 19: trans-N2-(4-aminocyclohexyl)-N6-[2-[{[4-chloro-3-
trifluocromethyl) -phenyl]-methyl] -amino]~ethyl]-%-cyclopentyl-
9H-purine-2,6-diamine trihydrochloride.
Stage 1: 2-chloro-N-{2-[{[4-chlioro-3-({trifluoromethyl)-
phenyl]—methyl]—amino]~ethyl]—9—cyclopentyl~9H—purin~6~amine.
The operation is carried out as in Stage 2 of Example 7
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 4 ml of methanol, 292 mg of 4-chloro-3-
(trifluoromethyl)benzaldehyde in place of the benzaldehyde




i _- e e R R A L e L L - hing with 2 X5
ly 1 hour. 10 ml AcOEt is added, followed by was (

%pplr%g)c()l rrﬁ]gnyS m of a saturated aqueous solution of Nad, drying and

evapor:ati ng the solvent. After 21 NovenbethPOS 73hI grlzinlgfed/vﬁ@?ﬁginodlxyammm o

chromat ography on silica eluting with methylene ]9 | de/ et hartol /am

hydroxide in a proportion of 95/05/0.5, 260 ng of exp p_ ¢

o%t ai ned. St age 2. 2Tmﬂhydr@@@tp@|g§i£f tnhxlhet Egggr?él[l[[{lg%&n(l(él

am no-cycl oh yLI -am no] - 9-cycl opent yl - purin-6-yl)-am no)- e .

et hyl ] - ami no%iéné%aﬁ?{l} 2befBoht et e openatel dori spparkieatoliy hssk;am: iaggove

of Exanple 7108t agt bAONEEQIN2S6 '5%8& Lh E’%OdUCt gfgélaé‘%%d&ﬁfmn&éd% ?ntia§9d

and 700 ng of trans-1,4-di ani nocycl oheXane-and" THhe T€adts i i

heated to appfFofM ‘F’é?ytﬂW#Wreapimompmbahmaéelpomrlsoufs)J | aveedh by

[ ' of ¢ £t etate .and shi with 10 m of a
ggi L?gt nga\aﬁggﬁg ?s%llﬁ?(iﬁ%%' oj%(ﬂlso |G3%YCHF8PF88.WN erg}_g%rl?lfl%gtfl 6ReBy
chr omat ogr apHytBn> B} ¢& a2 elaiunsgedl thyurehiby kenet chh 05 deddet hanold.amEmoni um

' ifi [ [ ied out with
i de i t /1. salification is carried o _
AN e Gy ol el by RGTIRY, ThRaSREHE o ¢ HVEL G UG A ing

1 1g { g0 ' taidned. NVR in DMSO
B g 20C,, ) NHP Ve A0 g wl&xpeeﬂeﬁé%l%?gz?%% 1,70-1.89 the CH2's

i [ f, the cycl _ 1.8
<1)i‘ 3? ﬁ? ci?l gctgfﬁilaa%%eedﬂ(aﬁla%{ea‘gg“%}ﬁ gydﬁaxfﬂ?th% BRFARSIGtEIonHoE of t he

cycl ohexyl 32Q41HA) 1R alg KE 2xp8ctba) BEbGu O0(he) Mt s CHa Mo com

3. 72(bt) Thaxg alp & 33([sh 2HNH CH2-phenyl 4. 77CH of “the cycl openty
Stage 2: trans—N2—(4-aminocyclohexyl)—N6—[2—[[[4fchloro—3m
(trifluoromethyl)—phenyl]—methyl]—amino]—ethyl]—9—
cyclopeﬁtyl~9H—purine—2,6—diamine trihydrochloride.

The operation is carried out as in Stage 3 of Example 7
starting from 320 mg of the product obtained in Stage 1 above
and 770 mg of trans-1,4-diaminocyclohexane and the reaction
medium is heated to approximately 140°C for 3 hours. After
purification by chromatography on silica eluting with
methylene chloride/methanol/ammonium hydroxide in a
proportion of 85/25/1.5 salification is carried out with 1.4N
HC1/EtOH, followed by filtering, washing with 5 ml EtOH then
drying at ~ 50°C. 1In this way 166 mg of expected product 1is
obtained.

-NMR in DMSO

1.35(m) 2H

1.54(m).2H :}h the axial H's of the cyclohexyl
1.70(m) 2H

1.90{(m} 2H

2.03 (masked)

2.16(m) 2H the CH;'s of the cyclopentyl
2.03 (m) the equatorial H's of the cyclohexyl
3.03(m,by 1H axial Hyg

3.72 (bt) axial H;

9.28 (bs) 2H




3-88(s)C2--CH3 7.74 2H 7.98 2H AA'" BB phenyl --CO2CH3 7.69 2H 21 Novenber
2003 7.89 2H AA' B B 74 phenyl-CO2H 8.33 N=CH-N 8.13 8.90 assuned
nmobile-H s 9.48 9.68 EXAWPLE 23: 21 November 2002

trans- N2- (4- am nocycl o- hexyl ) - N6- [ 4- cyanophenyl ) -
nethyl]-anino]-ethyl]-9-cyc|opentyl-gkg urine-2, 6-di am ne

trihydrochl aride, Stage 1: 2--chloro-N1[2-[[(4-cyanophenyl)-nethyl]-am no]-
ethyl]-9- y@Pégéﬁtyl-9FFpu¥¥T§HEﬂ§ﬁEﬁ%ﬂ The operation is carried out as in
Stage 2 ofy .Byamphe2d startimod om480 ny of the product obtained in Stage
1 of Exanple 7, 184 ng of 4-cyano-bénzal dehyde in place of the

benzal dehydd8 (B nitBof met helhobf e rvELPedtYacetic acid and 0.5 m  of

t et rahydr gf yyangt hep the rgfction-nediun1is agitated at anbi ent
tenperature for approximately 5 hours. Then 100 ng of NaBH3CN i s added and
agitation7-d7ddtrit€d out Bt anbient tenperature for 1 hour. 10 m- AcCET is
added, fal heuwad By mashingymﬁth 2 X5 nm HO then 5 nl of a saturated
aqueous solution of NaCl, drying and evaporating the solvent. After
purificatised3dy)chHomat ogréphly-on silica eluting with nethyl ene
chloride/%eﬁ anol / hydroxyl am ne in a proportion of 95/05/0.33, 347 ng of.
expected product Jis obtained in the formof white crystals. Stage 2:

t rans- N2- @4-8dm ngey elsshiexyl hobblf4Htyanophenyl ) -
nethyl]-agigﬁ]-ethyl]-Q-cyclopentyl-9k+purin-2,6-dianine tri hydrochl ori de.
The operati iS carried out as in Stage 3 of Exanple 7 starting from 250
ng of thezxnemuet 20bt aik-aRd-N2- Bt 2gRi doBROWRexa( -820yalopéntyl -N6-
trans-1,4-a|an1nocxclohexane and_the reaction _nediug1i$ heated to

appr oxi matldPyPREIELIPGERY hoTPsne | of Fildg °H-purine-2, 6-diamine

trihydrochloride.
Stage 1: 2-chloro-9-cyclopentyl-N-[2-[(diphenylmethyl) -
amino] —ethyl]-9H-purin-6-amine.

The operation 1s carried out as in Stage 2 of Example 7
starting from 141 mg of the product obtained in Stage 1 of
Example 7, 2 ml of methanol, 0.7 ml (15 eq) of benzaldehyde
and 0.1 ml of acetic acid then the reaction medium is
agitated at ambient temperature for approximately 3 hours.
Then 55 mg of sodium cyanoborohydride (NaBH3CN} is added and
the reaction medium is agitated at ambient temperature for 1
hour. 10 ml AcOEt is added, followed by washing with 2 X 5
ml H,0, then 5 ml of a saturated aqueous solution of NaCl,
drying and evaporating the solvent. After purification by
chromatography on silica eluting with methylene
chloride/ethyl acetate in a proportion of 70/30, the product
obtained is impasted in hexane and in this way 143 mg of
expected product is obtained.

Stage 2; trans-N2- (4-aminocyclohexyl) -%~cyclopentyl-N6-
[ (diphenylmethyl) -amino]-ethyl]-9H-purine-2, 6-diamine
trihydrochloride.

The operation is carried out as in Stage 3 of Example 7
starting from 90 mg of the product obtained in Stage 1 above

and 222 mg of trans-1,4-diaminocyclohexane and the reaction




by taking up in 10 m H20, extracting with 3 X 10 ml of ethyl acetate and
washing with 10 m of saturated sodiumchloride. After purification by
chromat ography on silica eluting with 21 Novernber 2003 \iRemBEL Pt-ene

chl ori de/ met hanol / hydroxylam ne in a proportion of (85/15/1.5),
salification is carried out with 1.4N HG}/EtOH, followed by filtering,

washi ng W thas . Et n.drying at - -50C, .l his_way 222 of
expect ed producl:l'z151 ilg (%'taglgﬁe%? Wﬁ%%ﬁ%g(%%ﬂrﬁgg %W%@%(% 2H
- 1. 89( m 2HM2YES( medkedy pRrif{cdt i oyt he raxbabgidaphof ot hei Tyed ohexyl . the

CH2's of t opeE . 04 the equatorial H,s of the cycl ohexyl

S oatbey 1 aEXELORERE b bl e e b S p e S mBen b A b

NH- CH2- CH2-iNHa #r88¢bs})o2HbNH CHX phenyla14 £186Rk oAHi €. 83r 2Hkd 1,88 &
Rh

8. 39(bs . . BB .. 1H EXAMPLE 24: CH of the cyclopentyl phenyl-CN
N=CH§ N ;ssgrrég r%%g? Fgé\*-r sP?JrJa?fé%CF\l?-Y C4L&RTABEY CFBRBAYY)With 5 ml of

--9-cycl opendyl thdb-diZing at ~ s0°C.
NMR in DMSO

1.37{m) 2H

1.53(m) 2H ]> the axial H's of the cyclohexyl
1.72(m)

1.90(m)

2.04 (m) the equatorial H's of the cyclohexyl and
2.18(m) the CHz's of the cyclopentyl
3.04(bs) 1H axial H, |

3.24(bs) 2H

3.97 (bt} } NH-CH,—-CH;-NH

3.68(bt) 1H axial H;

4.29(bs) 2H NH-CHz-phenyl

4.75(m) 1H =C-N-CH

7.34(m)—

7.61{bs) 10H :% the aromatics

g.19 N=CH-N~-

8.08

8.68 :}" assumed mobile H's

EXAMPLE 21: dihydrochloride of trans-4-[[[2-[(4-
aminocyclohexyl)—amino]—9-cyclopentyl~9H—purin—6—yl]—amino]—
methyl] ~benzoic acid

The operation is carried out as in Stage 3 of Example 1
starting from 741 mg of trans-1, 4-diaminocyclohexane which is
heated to approximately 140°C then 500 mg of the product
obtained in Stage 2 of Example 1 is added and the reaction
medium ;s left at this temperature for approximately 3 hours
then left to return to ambient temperature. 5 ml H,0 is
added, followed by filtering. The precipitate is taken up in
10 ml of ethanol then 3 ml of 1.4N hydrochloric acid in




[[3,4-5-trinmet hoxyphenyl)-methyl]-am no]--ethyl]-9H purin-2,6- diam ne
trihydrochl oride. Stage 1:

2-chl oro-9-cyclopentyl -N-[2.-[[(3, 4, 5-trinmethoxy- 21 November 2003
phenyl ) - et hyl ] - am no] -et hyl ] -9H purin-6-anm ne. The operation is carried
out as in Stage 2 of Exanple 7 starting fipom 280 ng of the product obtained
in Stage 1 ethakXanpsesdyed’ 4, 5.tr] oxybenzal dehyde in place
of the benzal dehyde, 4 dnﬁcg'o%dnﬂ%t Qj&r?gpyagéﬁgég?w %%{galcneﬁcflcuebralcel &3%then the
reacti on nedlAntYePaEi tred atdamsisent Terpeeaidue if oimB dteur S Then 100
mg of NaBH3EMhis, a reaction diumis agitated at anbient
temperature for apﬁ?ﬁ%%}getw%fyifghﬁ\%eﬁ%g?eﬁgoge%e Hoth® 6 M ABGEt s
added, fol | 8¥éd?by"deash axmgpatietch p2oXubt ok, obRQndéden 5 nl of a saturated
aqueous sol yikon, ofydNaC , drying and evaporating the solvent. After
purificatio tography on silica eluting with nethyl ene

chl ori de/ net hahony atfhoniym hydroxi de in a proportion of 95/05/0.33, 305 ny
of expect ed1p5é3 r}lj)ctz's % ihned inthe formof wite crf/stal s. Stage 2.
trans- N2- (4= am hocycl oh ylat) 19y lopest PiE- NBe[ gvclohexy

thyl]-am no] -ethyl]-9H purin-2,6- diam ne

on is carried out as in Stage 3 of Exanple 7
rodide 6B a$ el ihe Sthagepknalydve and 735 ng
ne and the reaction nediumis heated to
approximately 140C for 3 hours 30 mnutes, followed by pouring into 10 n
of H20, ext%a@tizﬁlg wth 10 M of ethyl acetate and washing with 10 m

of saturatedy;sgdi um chl ori urj fication by chromatography on
silica eluting (:/?[\ngth met hyl egge éﬁ%ﬁ?gleﬁe’{’ h%r?oﬁo/t“%wﬁilﬁﬁﬁﬁyér oxide in a
proportion of0l @5)19H1. 5, sakification is carried out with 1.4N HO /Et OH,

- 50C. NWMR in

fol | owed by, fi ring, washin ith 5 mM EtOH then drying at
DVBO 1.38(r%'2élﬁl(ltb%2?% 2Ht heaég?mﬁw s of the cyclohexyl 2.07(mthe
equatorial H7$ (of) tlhe cycl obRxyf the cyclopentyl

[[3, 4--5-tringdhroxyphenyl
tri hydrochl Jg;é The oper at
starting fr -ng of the
of trans-I|,Z-@i atdeeycl ohex

4.91(bs) 2H HN-CHz-phenyl
7.50 2H :}

7.91 2H AR’ BB’ phenyl-CHO
8.01 :}

9.26 assumed mobile H's

EXAMPLE 22: Trihydrochloride of methyl trans d-[I[{2[({2-[ (4~
amino—cyclohexyl)—amino]—9—cyclopentyi—9H—purin~6—yl]—amino]~
ethyl]-amino}—methyl]—benzoate.

Stage 1: methyl 4—[[[2—[(2~chloro"9—cyclopentyl—9H~purin—67
yl)—amino]hethyl}—amino]—methyl]—benzoate.

The operation is carried out as in Stage 2 of Example 7
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 4 ml of methanol, 230 mg of methyl 4-formyl-
benzoate in place of the benzaldehyde and 0.2 ml of acetic
acid then the reaction medium is agitated at ambient
temperature for 5 hours. Then 100 mg of NaBH3CN is added and
the reaction medium is agitated at ambient temperature for
dpproximately 1 hour. 10 ml AcOEt is added, followed by
Washing with 2 X 5 ml Hy0, then 5 ml of a saturated aqueous

Solution of Nacl, drying and evaporating the solvent. After




3.04(m )1Haxial H4 3.73 (partially masked) axial H1L 1.70 1.98 2.18 4.78
3.24(m ) 2H the CCH2C N-CH N-cycl opentyl 4.02 (bs) 2H J NH CH2- CH2- NH

3-68(s) 21 Novenber 2003 77 3.80(s) 3H O CH3 4.15 N CH2-\evbRpbhgodsH s of
the tetrasubstituted ring 8.11(b)-8.35(b) 1H N=CH N 5.48 7.75 1 assuned
nobile Hs 8.11 8.99 9.57 EXAMPLE 25:

trans- N2- (4-am nocycl ohexyl )-N6-(2-[[(4- 73

chl orophenyl) gt Ayl e am -ethyl ] -9- eptyl - rin--.2, 6-diamne
tri hydrochi oripgg. St age 1?’ 2-‘%’1’ %%%O{ﬁ{%w[ ??49%%}%?90%})%?&3?‘@)%%? hyl ] --ami no] -
et hyl ] - 9- cycl 8ERY YROQHpPwtigegnanhmee L/ aMnendper ayd omxiide darsied out as in
Stage 2 of Examphervist ald ifgokram 280 0f ¢t be,pr ined in Stage
1 of Exanpl e%7, blsr)?lng of 498%(g%benzal gehyde P %%g%temgpg?hgse

benzal dehyde, °BtAf"®%- met hanol and 0.2 ml of acetic acid then the reaction

mediumis agi akgd At B LG hegpesaty %e_fc%ﬁ_tr;kwg”q&-[[Taggz_lpfq_ng of
NaBH3CN i s added and the reaction nediumis agitated at anbien
t enperat ure f8FLAPPFURITREERILY ~2ninelr?-c@ laPe B OFt O uadded v I bt drowed by

washi ng Wi th 2tXyd)-ahif] HeOnyt hehem,JHr0f @ saturated aqueous sol ution of
NaCl, drying and evaporating the solvent. After purification by
chromat ogr aphy on si1% GRSPGHEPAGL I $3F HecthyHEnes EhIS$eiodeBnef hrroi lamyoni um

hydroxi de in acpropestim obe 9/ OB/ the33rodn8e MBbf i RUPERT 8L 0dUGt 1S

obt ai ned. and 700 mg of trans-1,4-diaminocyclohexane and the reaction
medium is heated to approximately 140°C for approximately 4
hours, ﬁollowed by extracting with 3 x 10 ml of ethyl acetate
and washing with 10 ml of a saturated aqueous solution of
sodium chloride. After purification by chromatography on
silica eluting with methylene chloride/methanol/ammonium
hydroxide in a proportion of 85/15/1.5, salification is
carried out with 1.4N HCl/EtCH, followed by filtering,
washing with 5 ml EtOH then drying at ~ 50°C. In this way 70
ng of expected product is obtained.

NMR in DMSO

1.38(m) 2H

1.52(m) 2H :}>_ the axial H's of the cyclohexyl
1,70-1.89

2.06 (masked)-2.17 :}— the CHy's of the cyclopentyl
2.04 {m) the equatorial H's of the cyclohexyl
3.04(b55 1H axial H,

3.28(bs) 2H

4.00(bs) }> NH-CHz-CH;-NH

3.72(bt) 1H axial H,

4.32(bs) 2H NH-CH;-phenyl

4.77 CH of the cyclopentyl

3.88(s) C0Qz~CH;

7.74 2H

7.98 2H AA’ BB’ phenyl-~C0O,CH;

7.69 2H




Stage 2: trans-N2-(4-am nocycl ohexyl)-N6-[2-[[(4_

chl orophenyl ) - net hyl ] -am no] - et hyl ] - 9- cycl opentyl - 9H purin- 2, 6-di am ne
trihydrochloride. The operation is carried out as in §ﬁq@§e§bgpmﬁ%anple 7
Starting from 242 ng of the product obtained in Stage 1 above

of trans-I|,4-di am nocycl ohexane and the pgaction nediumis heated to
approxinatehy8§4gg:§§r5§pproxina ?ﬁ% % B rs 30 mnutes, then poured into
H2O, foll owed by extracting wit B 18 ﬁ1 of ethyl acetate and washing
with 10 ml 8f321 Novenber 2003 78i=csiatiur at ed sodi um chl oride. After
purificatiog by chromatography on silica eluting with nethylene

chl ori de/ net hanol / anmmoni um hydroxi de in a proportion of 85/15/1.5,
salificatiof.P8 cafrhedunet mbbindiGl/s£t OH 1. 4N fol l owed by filtering,
washi ng mﬁt? g tOH then drying at -- 500C NMRin DMSO 1-37(m 2H
1-54(m 2H fhé axial. Hs of the cyclohexyl 1.70(m 2H 1.89(m 2[-f 1 the
CH2's of the.égcl opentyl 2.05(masked) 2.17(m 2H 2.05(n) the equatori al

H s of the X § 05( hs 1H axial H4 3.25(bs)_2H 3 99(bs) 2H I

NH- CH2- mz-wﬂy—%t) BT >H N ppmipesyebeyhorr MNP LA svampPhenydim | H-
CH of the cyekbpEntamind)-4AndH 17 9-c§313FeAly1 BBI-phed> -¢ai&ida( bs) 1H
N=CH N 8. 13,8-91 ass d nobile Hs 9.61 EXAMPLE 26:

trans- N-[ 2- SFERYARR PRt 9R hexy! ) - ami no] - 9-
Stage 1: Z2-chloro-N-{2-[[{4-cyanophenyl)-methyl]}-amino]-

ethyl]-9-cyclopentyl-9H-purin-6-amine.
The operation is carried out as in Stage 2 of Example 7

starting from 280 mg of the product obtained in Stage 1 of

Example 7, 184 mg of 4-cyano-benzaldehyde in place of the
benzaldghyde, 4 ml of methanol and 0.2 ml of acetic acid and
0.5 ml of tetrahydrofuran then the reaction medium is
agitated at ambient temperature for approximately 5 hours.
Then 100 mg of NaBH3CN is added and agitation is carried out
at ambient temperature for 1 hour. 10 ml AcOET is added,
followed by washing with 2 X 5 ml H.0, then 5 ml of a
saturated aqueous solution of NaCl, drying and evaporating
the solvent. After purification by chromatography on silica
eluting with methylene chloride/methanol/hydroxylamine in a
proportion of 95/05/0.33, 347 mg of expected product is
obtained in the form of white crystals.

Stage 2: trans-N2-(4-aminocyclohexyl)-N6-[4-cyanophenyl) -
methyl]-amino]-ethyl]-9-cyclopentyl-9H-purin-2, 6-diamine
trihydrochloride.

The operation is carried out as in Stage 3 of Example 7
starting from 250 mg of the product obtained in Stage 1 above
and 720 mg of trans-1,4-diaminocyclohexane and the reactioﬁ
medium is heated to approximately 140°C for 4 hours, followed
by taking up in 10 ml H;O, extracting with 3 X 10 ml of ethyl
acetate and washing with 10 ml of saturated sodium chloride.

After purification by chromatography on silica eluting with



cycl opentyl -9H pur'in-6-ylj-3-brono-benzene-sul phonam de di hydrochl ori de.
Stage 1: 3-brono-N-[[2-chioro-9-cvc]-opentyl-9H purin-6-yl]-

am no) - benzenesul phonam de. The operation is carried o4tyRsmber H@ge 1 of
Exanple 8 starting from 257 ng of the product obtained in Stage 1 of
Exanpl e 1, 4nml of di met hoxyet hane (DVE);5390 ng of caesium carbonate
(Cs2CXRB) -.br ono- benzene nam.de. 21 Novenber 2003 79 in
pl ace of ?ﬂ%%@%ﬁeﬂﬁ%ﬁgﬁé%ﬁgagﬂg?tﬁgé]?%?a%ﬁpb%enﬁ I l?mpriogoéréilf)ﬁt 8% at a
t enper at ur €8 of 1 aphroxi remtlelfy c20Q6nf 08 appr oxd nattelwi th houws H3Q /akout es | ef t

to return i enperature, acidified wth 4 f hydrochloric acid
2N, foll oﬁgﬁﬁﬁ@éog%% afzzlt%iql%é Py hwésgl‘i% %gbfgm é?lhﬁtog?cé‘?‘&f“efirydf*?i Ag,

evapor ati ng $@°@r yniesshiisnpast bRg hg 6 ndxwéctaidgirodugepasabbagiard. dryi ng
at anbi entmgngn})ergig{e. In this way 356 ng of expected product is obtained

in the for crystals. Stage 2:

trans- N-[ 2t [féemymatocycl ohexyl ) - am no] - 9-

cycl opent er -%—Lr@uri n-6-y1] - 3- bron?}benzene; sul phonam de di hydrochl ori de.
The operatto’ iy cdtried out as id Sthgeaziat Eamf ¢l wwddeEwy of
trans-1, 4-djammocye! ohexagne is taken to a tenperature of approximtely
150C, 319 ng of the produrt obtained in Stage 1 above is added and the
reaction redi Ui £H mai nt & nédeattt h$ sof erpercataliopent y150C over ni ght, then
left to rf-twcﬂnat&e%ﬂbi enf tenperature followed by chronmatography on silica
eluting with 2CL/ MeCOH OH (70/30/1). Then 4m of ethanol and 4m of
et hanol / 12 4N (thyditochl oric acid are added, followed by evaporating to
dryness, ijmpastiing in 10 nl of ether/ethyl. acetate in a proportion of

50/ 50 and d'rylwd under vacuum at''@ ?%%%C?/%ft%r ot “dppr6xrHatahs=sbc. I n
this way ZBL4ghsof lexpected produgt w,s obtained in the formof beige
ir%ZE%ZH g\ll\ﬁ gbnt)DlY%O 1.34(m 2Ha>iLiaSlO(Hrrl) 2H the axial H s of the cycl ohexyl

3.28(bs) 2H

4.02({bs) 2H } NH-CH;-CHp~NH

4.33(bs}) Z2H NH-CH,-phenyl
4.78(m)_1H CH of the cyclopentyl
7.83 2H

7.88 2H AA'BB’ :]>— phenyl-CN

8.39(bs} 1H N=CH~N

8.19

9.02 :]>_ assumed mobile H's

EXAMPLE 24: trans~N2—(4—aminocyclohexyl)~9—cyclopentyl—N6—[2—
[[3,4—5—trimethoxyphenyl)—methyl}—amino]-ethyl]—9H~purin—2,6—
diamine trihydrochloride.

Stage 1: 2—chloro—9—cyclopentyl—N—[2*[{(3,4,5~trimethoxy—
phenyl)-methyl]-amino]-ethyl]-9H-purin-6é-amine.

The operation is carried out as in Stage 2 of Example 7
Starting from 280 mg of the product obtained in Stage 1 of
Example.7, 275 mg of 3,4,5 trimethoxybenzaldehyde in place of
the benzaldehyde, 4 ml of methanol and 0.2 ml of acetic acid
then the reaction medium is agitated at ambient temperature
for 5 hours. Then 100 mg of NaBH3CN is added and the reacﬁion

medium is agitated at ambient temperature for approximately 1




1.87(m2H he CH2's of the cyclopentyl 2.07 (masked) 2.07 the equatorial H's
of the cycl ohexyl 3.05(bs) 1H axial Hl 3.60(bt) 1H axial HlL 4.71(m 1H CH

of the cyclopentyl 21 Novenber 2003 80 7. 54 (t)1HHS' 7. [\%Q,Frqg%) ckAH6'
7.95(dt) 1HH4' 8-09(t) 1HH2' 8.18(bs) N=CH- N 8. 14assumed nobi I?XAI\/PLE

27 trans-N-[2-[(4-am nocycl o- hexyl) aniy ] 9-

cycl opent ylixfh punion - beEg (Lr uor o thyI - benxenesul phona
di hydrochl oride. Stage 1: SAAEET %S owed by waghing with 7%

N-[]2- ChIOW@*gb@yCFbﬁ@n@ymlEﬂi[ﬁﬂﬂ&tﬂ&aﬁbh aghegs 3 Solution of NaCl,

trifluoromgd ehzens e_ _The operation ™S talried out as in
Stage 1 of E%rrp gt EP%?%‘SP?‘?& s t hétproauei foprieedy n Stage

1 of Exanpi@omat@mraohydpneshbxq&téﬂamd@l\@th §gghpgegg caesi um carbonate
p

(Cs2CX®B) a fI uor onme benzenesul phonam de in place of
t he benzenerl:glu %ﬁo%grrﬁgggggé R Jr‘ﬁ%&%ﬁ?xﬁéi&l & Pspagbeat keh af a

t enper at ur eQ&ﬁOS/@pBBoxBfrﬁtmcbyoﬂ%édﬂeca@ﬁfo@&'c@&g }Sbgabx‘?ﬁ& Sl,%%t{g nut es,
then | eft tf%rret gl’ ? anbi ent tenperature, acidifie f 2N
hydr ochl or i'¢dci° WASHF oEYS bylextracting with 2 x 10 ml of ethyl acetate,

dryi ng and svaporat itRgnkoNgr YNESS:nod NG ) L L[peparating
and dryi nge[g[t “at_ anbi ent terrperatureno Iyr?lt hi sxyg) % %g %pg?tgég\g%t 23 pr oduct
is obtaindd Pﬁérfﬁﬁﬁp%‘ﬁy@&ﬁfb\tﬂr)l‘é@stwlﬂs@aﬂlm]Seaiggllz—% -purin-2, 6-

trans- N[ 2-{i(Ariagi eewga%@a%ﬁl@éﬂ noj - 9-
cycl opentyl -9H purin-6--yl1]-3-(trifluoromethyl)- benzenesul phonam de

di hydr ochl ori de. h‘Fh@?@ﬁéFa@mo#ﬁ |csarcarerd editoat as BhaStageo? miadpdanpl e 8
ppr oxi mat o5 Te0% 593t ol e Teaner e np Rl Rbacn i ST Butverd <
added and taheg ﬁéécmgonfntmhmﬁﬁlrﬁ —-diaminocyclohexane and the reaction
medium is heated to approximately 140°C for 3 hours 30
minutes, followed by pouring into 10 ml of H,0, extracting
with 3 X 10 ml of ethyl acetate and washing with 10 ml of
saturated sodium chloride. After purification by
chromatography on silica eluting with methylene
chloride/methanol/ ammonium hydroxide in a proportion of
85/15/1.5, salification is carried out with 1.4N HC1/EtOH,
followeq by filtering, washing with 5 ml EtOH then drying at
~ 50°C.
NMR in DMSO

1.38(m) 2H }

1.52(m) 2H the axial H's of the cyclohexyl
2.07 (m) the equatorial H's of the cyclohexyl
3.04(ml) 1H axial Hy

3.73 (partially masked) axial H

1.70

1.98 the C~CH,C

2.18

4.78 N-CH N-cyclopentyl

3
4
3

.24 (ml) 2H
.02 (bs) 2H } NH-CH,-CH,~NH




[ [ this temperature of 150C for 3 hours, then at 110C over ni ght
?ﬁéﬂtglt nﬁgogtfor 2 hOer’)S, then left to return to ambient tenperat llderid-l
Chromat ography is carried out on silica eluting wt h%@%}y&% ey
(70/30/1), then 5ml 21 Novenber 2003 81 of ethanol and 4nl o de a
1. 4N hydrochloric acid are added, fokhowed by evaporating tOSO;ggeer]a
i npasting.g8n(&) my of gtdigr/ethyl acetate in a proportion of $ a 4
drying nder vacuumto a tenperature of approximtely 50C In |sI KI\/R
166 ny o?‘ggpect ed prdéduct=Hs obtaiGigd of the {Q{H&ijsﬁajb_g;%cpﬁ?&wfsi -

i n DMSO 9-33(@?25!"3]5(%3(%"' 164,4(Rs)2H 1.86(bs)2H the axial H E OlH
cycl ohex i 2. 08(masked) 't he CE|2' s of the cyclopentyl 2.05 3.94 (fs%h

3. 60( bt )%H‘”ﬁ. 71(bs)1H 7.82(bt)1H 7. 96(bd) 1H t he equat ori a:_wH ; (2)4( - _e2H
cycl ohexyl,gaxial jH4 axial IE%I Clggfe %{he cycl op_entle H5 S

H6', H ' 8. 16(masked) ﬁ\?:uﬂf H?)f as]ﬁrrgd nmobi |l e H s EXA :

- 2L (4-ami cl o- hexyl ) - am no] - 9- .
E:;glnzp[:—q §£ £(9H--pu i n-)é-yl ] -4-)(/1, 1-di net hyl - et hyl ) - benzenesul phonam de
di hydrochlori de. $tage 1: _ _ .

N[[2-chorD-9 ¢l opentyl - 9H puri n-6-yl ]---am no] - 4-

EXAMPLE 25: trans~N2—(4—aminocyclohexyl)—N6—[2—[[(4—

chlorophenyl)—methyl]—amino]—ethyl]—9—cyclopentyl—9H—purin~
2,6-diamine trihydrochloride.

Stage 1: 2—chloro—N—[2—[[(4—chlorophenyl)—methyl]—amino]—
ethyl]—9—cyclopentyl—9H~purin—6—amine.

The operation is carried out as in Stage 2 of Example 7
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 197 mg of 4-chlorobenzaldehyde in place of the
benzaldehyde, 4 ml of methanol and 0.2 ml of acetic acid then
the reaction medium is agitated at ambient Ltemperature for 5
hours. Then 100 mg of NaBH3;CN is added and the reaction
medium is agitated at ambient temperature for approximately 1
hour. 10 ml AcOEt is added, followed by washing with 2 X §
ml of H,O, then 5 ml of a saturated aqueous solution of NaCl,
drying and evaporating the solvent. After purification by
chromatography on silica eluting with methylene
‘chloride/methanol/ammonium hydroxide in a proportion of
95/05/0.33, 258 mg of expected product is obtained.

Stage 2: trans—N2—(4—aminocyclohexyl)—N6—[2—[[(4—
chlorophenyl)—methyl]wamino}—ethyl]—9—cyclopentyl—9H~purin—
2,6~diamine trihydrochloride.

The operation is carried out as in Stage 3 of Example 7
Starting from 242 mg of the product obtained in Stage 1 above
and 680 mg of trans-1,4~diaminocyclohexane and the reaction
Medium is heated to approximately 140°C for approximately 3
hours 30 minutes, then poured into H;0, followed by extracting

With 3 x 10 ml of ethyl acetate and washing with 10 mi of




(1, 1-di met hyl et hyl ) - benzenesul phonam de. The operation is carried out as
in Stage | of Exanple 8 starting from 257 ng of the product obtained in
Stage 1 of Exanple 1, 4nml of di met hoxyethane (DVE), 39Qo0BmBE, fesi um
carbonate (Cs2C33) and 213 ng of 4-(1,1-dinethylethyl)-
benzene- sul phonam de in place of the benzenesul phonam de and the reaction
mediumis agitated at a tenperature of, approximately 100C for

appr oxi mat gj rS,..left to return to anbient tenperature and 4 m of
2N hydroch%@%ﬁgaggyé%ghﬁncgﬁfrb?LMaﬁéF“éﬁéuédEﬂF“VbPVomed by extracting
with 40 m SHF°PItMpvehbern 200182 SAuténhiyti@cetabelerdryi ng, evaporating to
dryness, | rpastid/d=RndQ M. 8ld6larS€ [ and drying at amnbi ent
tenper at ur . 1%p this wa ﬁESS ng.ofYexpe%%igkpggjﬁﬁFrl§%Bﬁghined in the
form of belgé'2fystarsliGeagecn i canglel - ldh &iiliBegit! loHexyl ) - am no] - 9-
cycl opent ylfoQkbyptit iby- 81 yldridg( Lydstdinges i et Ryl 3copenzenesylghgpani de
dihydrochlqr%gq: The operation is carried out as in Stage 2 of Exanple 8
and 286' ng of trans-1, 4-di am nocycl ohexane is taken to a tenperature of

appr oxi nmat &M 150850217 ng of the product obtained in Stage 1 above is
added and the;fgacii on medi-ymis maintained at this tenperature for
approxinatelg 5 hours, thé}wleft to return to anbient tenperature,
fol | oned by-~tHtorflt ogr aphy- ontiss [4xdal el Ut iafg ik t dyatehbyy ene

chl ori de/ met h@ngl Lanmoni.um hydroxide in a proportion of 70/30/1 and

di ssol ving. i of ethanol. Then 4m of 1.4N hydrochloric acid/ethano

in 10 m
i s added, fo??ﬁﬂe&“by evapor atMhgH' 6 ¢f yitessyclogradyiing in 10 M of ether
and dryi ng2ats amslzikenf tenperature. In this way 107 ng of expected product
IS obtaingleﬁgt?E form of beige crystals. NVRin DVSO 1.31(s) 1.34

i d

(partially imas 1.5 m 1.69 (m 1. 88 (m
2.05(m) the equatorial H's of the cyclohexyl
3.05(bs) 1H axial Hy
3.25(bs) 2H
3.99(bs) 2H :}h NH-CH,~CH,-NH
3.77(bt) 1H axial H;
4.12(bs) 2H HN-CH;-phenyl
4.78(m) LH CH of the cyclopentyl
7.47 2H
7.63 2H  AA'BB’ ]ﬁ -phenyl-Cl
B.35(bs) 1H N=CH-N
8.13
8.91 ::}_ assumed mobile H's
9.61

EXAMPLE 26: trans-N-{2~[ (4-aminocyclo~hexyl) -amino] -9~
Cyclopentyl—9H-purin—6—yl}~3*bromo—benzene—sulphonamide
dibydrochloride.
Stage 1: 3—bromo—N—[[2—chloEO“9~cyClopentyl~9H—puan—6—yl]‘
amino];benzenesulphonamide.

The operation is carried out as in Stage 1 of Example 8
starting from 257 mg of Lthe product obtained in Stage 1 of
Lxample 1, 4ml of dimethoxyethane {DME}, 390 mg of caesium

Carbonate (Cs,CO0;) and 236 mg of 3-bromo-benzenesulphonamide



2. 05(masked) 2.05 3.04(bs) 1H 3.58 (bt) 1IHtBu L | the axial H's of the
cycl ohexyl the CH2's of the cyclopentyl the equatorial H's of the

cycl ohexyl axial H4 axial HL 4.71(m 1[-[ CH of the coyqRpegBEYPoo37. 59 2H

7.89 2H AA' BB 2S-phenyl-tBu 8. 16(bs) >311 N=CH N + assuned nobile H s 21
Novenber 2003 83 "EXAMPLE 29:

trans(. +-_)-N2-(4- amn cl o- hex # N6- PPOPYI - 9-

(t et r ahydr 0% B18FRi 8hy § 5‘?—??}%’%’ whanamd dei Bpdr bedl weadelon ﬁeéiéélni

2-chl or o- Niipr aopyhbt@d( het & atwitls@r 30k W'a@ﬁ@ﬁ?%’%@ly%@@w agme. The
operation is carried gut as in Stage 2 of starting from 160 ny

of the prod®&FOFBrarRLy £nd @t"é@ez‘ol rblf“UtE(Sariﬁlfé 50 BemhirmftHAEHA tand usi ng
0.100 M ofchpeRhepaBanhpedi fiidh age1ofs the ol%eﬂéfﬂké%{‘f fzgdaélhf Agaction

mediumis taken to a ten{)erature of approxi mat for 24 hours,’
left to retidAor§Yahisi 8ht r2ehied dtiirte,? f?follloowédofbsttbyhpm%ﬁifr@ to dryness,

| Mpasti NG ik AAg <0boBkAYLng ACSIALE AL, AThLNL s |GTPET ALy & ¢ SERALALT NG,

washing with m and dryi ng under vacuumat a tenperature of
appr oxi mat é’lefaf%@ngl ANEhPBY Weg AR i coft depeeredupe odubt tisibtad ned in

the forn1CﬁBE@theo%r¥§£Q£§ed é% s obtalned in the form of beige
trans(.+-.)-N2-(4-am nocyclo exyl I\Jf yl --"9-

(tet rahydr@rS’SfCIallényl )--9H purin--2, 6- d| am ne di hydrochl oride. The
operation i rie ) ae30f s starting from 400 ng of
trans-1,4- d‘ic‘gr%i%—ngéyg % %xgn h§& noﬁgvc&f%ﬂe%ghgr 8lah%?{o%t ained in Stage 1
above, the ayedebeonyl-9H-purin-6-yl]-3~bromo-benzene-sulphonamide
dihydrochloride.
The operation is carried out as in Stage 2 of Example B

and 400 mg of trans-1,4-diaminocyclohexane is taken to a

temperature of approximately 150°C, 319 mg of the product
obtained in Stage 1 above is added and the reaction medium is
maintained at this temperature of 150°C overnight, then left
to return to ambient temperature followed by

chromatography on silica eluting with CH,CL/MeOH/NH;OH
(70/30/1). Then 4ml of ethanol and 4ml of ethanol/ 1.4N
hydrochleoric acid are added, fcllowed by evaporating to
dryness, impasting in 10 ml of ether/ethyl acetate in a
proporticn of 50/50 and drying under vacuum at a temperature
of approximately 50°C. In this way 231 mg of expected
product is obtained in the form of beige crystals.

NMR in DMSOQ

1.34 (m) 2H

1.50{m} 2H ::}h_ the axial H's of the cyclohexyl

1.68{m} 2H

1.87{m} 2H the CHy's of the cyclopentyl

2.07 (masked)

2.07 the equatorial H's of the cyclohexyl
3.05(bs) 1H axlal Hy

3.60(bt) 1H axial H,

4,71 (m) 1H CH of the cyclopentyl



[ [ ken to a tenperature of approxinmately 140 to 145C for
ggglrg;nl Imitfa?y 6 hours tgn left to return to anbient terrperafture.f After
purification on silica eluting mﬁth nethanol/annonlugnmkdém@bﬂgxpNH4C+D in
a proportion of 98/2 and salification with 1.4 N hydrochloric aplg |bn_
et hanol, 30 ng of expected product is obtgained in the formof pi n3 ei ga
crystals. NVRS4MtDN$® 0.94 (t) 3d- 1.64(m 2H 3.55 (masked) 1. éHgnLH
2.07(bt) 4H., éoﬁgﬁgx Easked 2.98(m 2H CH2- CH2- CH2- NH-  CH2- CHZ-: N
CH2- CH2- CH2- N K's of Hde cycl ohexyl the equatorial H's o " e
cycl ohexyl 7S96H2+CH2HS- CHz- - CHZ 21 Novenber 2003 3.05 (masked) 3.72(bt) I
1H 3. 27 ( ﬁ”) 1H 8. Ol(bf) 3H 8.18(bs) 84 assuned aX|§I H4 aiéa
HlL S - CH2- CE) %‘éﬁz N=CH N + fdbile H's 9.06(bs) J nobile H's EXAW

30: trans(. $-1B(D2 (4 ani nocycl o-iexyh) - N6- [ (3-
iodophenyl() ms*t-r(\yliJ 9-(tetrahydro-3—=thienyl)-9H purin-2,6- diam ne
di hydr ochl ofi- 8. assumed mobile H's

EXAMPLE 27: trans-N—[2—[(4"aminocyclo—hexyl)—amino]—9—

cyclopentyl-9H—purin—6~yl]—3~(trifluoro-methyl)—
benzenesulphonamide dihydrochloride.
Stage 1: Nu[[2—chlor0*9—cyclopentyl—9H—purin—6—yl]—amino]—3—
trifluoromethyl—benzenesulphonamide-

The operation is carried out as in Stage 1 of Example 8

starting from 257 mg of the product obtained in Stage 1 of

Example 1, 4ml of dimethoxyethane (DME)}, 390 mg of caesium
carbonate (Cs,CO3) and 225 mg of 3-trifluoromethyl-
benzenesulphonamide in place of the benzenesulphonamide and
the reaction medium is agitated at a temperature of
approximately 100°C for approximately 2 hours 30 minutes,
then left to return to ambient temperature, acidified with 4
ml of 2N hydrochloric acid, followed by extracting with 2 x
10 ml of ethyl acetate, drying and evaporating to dryness,
impasting in 10 ml of ether, separating and drying at ambient
temperature. 1In this way 273 mg of expected product is
cbtained in the form of colourless crystals.
Stage 2: trans—N—[2—[(4—aminocyclohexyl)—amino]—9—
cyclopentyl~9H—purin—6~yl]—3—(trifluoromethyl)~
benzenesulphonamide dihydrochloride.

The operation is carried out as in Stage 2 of Example §
and 286 -mg of trans-1, 4-diaminocyclohexane is taken to a
temperature of approximately 150°C, 222 mg of the product
Obtained in Stage 1 above is added and the reaction medium is
maintained at this temperature of 150°C for 3 hours, then at
110°C overnight then at 150°C for 2 hours, then left to
return to ambient temperature. Chromatography is carried out

on silica eluting with CH;Clp/MeOH/NH,OH (70/30/1), then Sml



Stage 1: 2-chloro-N[(3-iodophenyl)-nethyl]-9--(tetrahydro-3-

t hi enyl)-9H purin-6-am ne. The operation is carried out as in Stage 2 of
Exanple 5 starting from 160 ng of the product obtained nflepbagesdh of
Example 5,. 3 m of butanol and using 0.114 m of 3-iodo- benzenenet hanam ne
in place of the benzylam ne and the reaction nediumis taken to a
tenperature of approximately 80 to 85C for approximtely 30 hours, left to

return to anmbient .y t.erperatyre. diluted Wilth 3ml of i sopropanol , placed for
appr oxi mat el y_one hour g{lga&ﬂler?pf(ejreégﬁ?%l{)fl-éﬁphmm@tleiwiCO@Fldf®r¢ owed by

separating, veddichg faltawsd My efvabsept opANY) 4@0H.sdr Vie MRAgT s yasypm to a
tenperature ofs %Qﬁ)llég)ﬁlég%fl%c 20C. . After purification on silica eluting
with methylene chloridelethyl “aetit RIPPRTSEEport | TN YoLLE, duyBary of
expect ed prodiider gachus obtaiteedeiarfhe J@%B‘ﬁ%x%&é&y}/%bkgw gL vsial s.
Stage 2: tra ) N2- £4- ami nagycl o- hexyl ) - N6-[ ( 3-

i odopheny! ) - ge%{?’h;lff -3f1’\|(?’£etdér’§{?f&?§- BEOHEnyHe) 99@%@&@ A the §Pami o

di hydr ochl or itfe-9eThEy®dpe¥=tion is carried out as in Stage 3 of Exanple 5
starting fromug3Q,ngu&f trans-1, 4-di am nocycl ohexane and 137 ng of the
product obtaimed TnStage 1 above, the reaction- nediumis taken to a

t enper at ure df-3apPt okl mat eéNly 140 to 145C for approxi mately 6 hours then

left to retunnabgy apbi ent rat ur nd | eft overnight. After
purification 21 Novenber 03% aéha]gibﬁiscz?fem?i%]\/ﬂhtq’ﬂﬁet hanol / amoni um

hydr oxi de ( NHt6HfP$h 2 proportion of 98/2 salification is carried out with
1.4 N hydroghkerig) agid in ethanol, followed by separating, washing and-
drying at a tengerature of approximately 50C. In this way 74 ng of

expect ed produ® (rasksistlai nedtiha ¢hesfof miof cyenepenpynk crystals. NVR in
DMBO 1.35(np od.49(m 4H 1 ¢t ial H f the cycl ohexyl 2.02(bd) 4H
the equatorial Hs of the cy¢ %h%iuyal%orf%'? s of the cyclohexyl

4(bs) 1H axial Hy
3.60(bt) 1H axial H,
4.71(bs) 1H CH of the cyclopentyl
7.82(bt) 1H Hs’
7.96(bd) 1H Hy'
8.24(m)  2H Hs", Hy'
8.16 (masked) N=CH-N
g.16 assumed mobile H's

EXAMPLE 28: trans—N~[2—[(4—aminocyclo—hexyl)—amino]—9—
cyclopentyl—9H—purin—6-yl]—4~(1,1—dimethyl—ethyl)—
benzenesulphonamide dihydrochloride,

Stage 1: N—[{2—chloro—9—cyclopentyl—9H—purin—6—yl]Hamino]*4»
(1,l~dimethylethyl)—benzenesulphonamide.

The operation is carried out as in Stage 1 of Example 8
starting from 257 mg of the product obtained in Stage 1 of
Example 1, 4ml of dimethoxyethane (DME), 390 mg of caesium
carbonate (Cs;C0;) and 213 mg of 4-(1, l1-dimethylethyl) -
benzene-sulphonamide in place of the benzenesulphonamide and
the reaction medium is agitated at a temperature of
approximately 100°C for approximately‘4 hours, left to return
to ambient temperature and 4 ml of 2N hydrochloric acid and

Sml of water are added, followed by extracting with 40 ml of



2.54 masked in part SSCHCH 2 2 2.971m) 3H 3.27(m) 2H S CH2-CH2 S- CHz- CH

ial H4 3.71(bt) nmasked in part axial H1L 4. I80(bs) 2H
%IS—I'-SUCIr—TEEjpﬁ)e(Insl 5.05(n)( 1?—I NCH CH2-S- 7. 16 (t) 1H Hsbq hoeé{]gérz'ldg_gl 7.gi4$(d)
IHI HO " , H6' 7.80(s) 1HH ' 8.04 (bs) >2H N:CH-N'+ assuned nobil e
8.33(bs) 9.37 (bs) } assuned nobile H s EXAMPLE 31:
L ot Sy drshgns A ng{cycl oy hex;%/)l %‘} %%gphﬁgyljl ﬁ;/drochl ori de Stage | :

h8it &t ,- i R4l 14y 2854 Jde. . -
(2t g%lrg%?reipﬁ ng}f&ﬁi %et E:Zh%%r 0- 3-t hi eny%gogliré’ﬂfﬁﬁi BB eI ’H%ef oPﬁ;atl on
is carri egl_ orﬁl? s T Srag8P2 U Bk anpl er Bingtaar hinBged t amrbeRanyre

egl « N d using 0.055
Fhesl way St5ageglo pfexdexanpl m_of butanal and t (
pmr Ogrcgn?ijﬁ;{q fp bjnyl acego;CJ t eexbenzyl a%%%ucgndst ﬂIét‘?Jeréec i‘6n"nedi umis taken

to a tenperature of apprdkinhtely 80 to 85C for 20 hours, left to return

i ~Ndi I i r opanol , placed for
e o BiiaW:LBBc§cm2hoe%f lt) é%ﬁgag?% ﬁdrle of approxi mately

i at _a 21 Novenber . .
ggpr](c)é: Fg&géy%@&gteyggggﬁ)ﬁ&n— i Ag ttfigerhybéthsidpr opanol and dryi ng
under vacbenzercesu lphenpet @ uritvaf-oapps oxidrat el y 50C After_puiification on

. : . ¢
ili i ith _nethylene chloride/ethyl acetate in a proportion o
3:)} |18a %gt Inggroﬁ‘,(yIj gﬁ’ﬁéé%%%/in priof@ct e Huss obt Siaed 4 @it Beakplen®f white

crystal s.and 286 mg of trans~1,4-diaminocyclohexane is taken to a
. temperature of approximately 150°C, 217 mg of the product

obtained in Stage 1 above is added and the reaction medium is
maintained at this temperature for approximately 5 hours,
then left to return to ambient temperature, followed by
chromatography on silica eluting with methylene
chloride/methanol /ammonium hydroxide in a proportion of
70/30/1 and dissolving in 10 ml of ethanol. Then 4ml of 1.4N
hydrochloric acid/ethanol is added, followed by evaporating
to dryness, impasting in 10 ml of ether and drying at ambient
temperature. In this way 107 mg of expected product is
obtained in the form of beige crystals.

NMR in DMSO

1.31(s)" tBu

l.34(partially masked) _

1.54 (m) :} the axial H's of the
cyclohexyl |

1.69(m)

1.88(m) tha CH2's of the cyclopentyl

2.05{masked)

2.05 the equatorial H's of the cyclohexyl

3.04(bs) 1H axial Hy

3.58(bt) 1H axial H,

4.71(m) 1H CH of the cyclopentyl

7.59 2H

7.89 2H }> AR'BB’ 0;S5-phenyl-tBu

8.16({bs} >3H N=CH-N + assumed mobile H's




Stage 2: trans(_+-.)-N2-(4 am nocycl o- hexyl) - N6- phenyl - 9-
(tetrahydro-3-thienyl)-9H purin-2,6-diam ne di hydrochl oride. The
operation is carried out as in Stage 3 of Exanple 5 sbanNovBabér 536 ng of
trans-1, 4-di am nocycl ohexane and 156 ng of the product obtained in Stage 1
above, the reaction nediumis takengso a terrperature of approximately 140
to 145C Egimaipr-exi ppiel v 4 hagss m nut es then fidirn to

anbi ent t%me Afterypurlhfl ga'g‘?gar?mocgl (?hexyé) E“t; ij{h net hanol

/ anmoni um( ByeraRidae - NERaY 1) 1 98 -Pr opdi-tinone o i lfixdchabrideat i on i s
carried ogfaqM tih 34N hindroehloréc [ al

separ at i ng‘ (yvgas“hl ng and drﬁngbgtéa( ttaegtﬁﬁgyafurgat lehﬁfﬁ)?oél \r,@jrel y 50C. In
this 195 7§ 16f - expect ed product is obtained in the formof pink beige
CryStals NVR 1iHa E%tﬂxB%@”karglégﬁﬂm;égiln §&1€§§I k 5L fc tshe

cycl ohexyl 2.07 4H the equatorial Hs of the c ohexy masked) 2 60
. (n) 1H ?tamngcﬁms 160 mgzofs'—b%(imoq’pﬁtcpgtmzadm stagsuheef axi al H4
3.32 (M) khmGH GHZ3- rslsofl%(umanw A G5 So . isoc?lr(mofliﬂ axial H1 7.11 (t)
1H 7.39(t) 2H aromatic H s 7. 94(d) 5H 8. 08(bs) >2H N-CHN + nobile Hs 8. 86

propanamine 1n place of theé benzylamlne and the reaction
medium is taken to a temperature of approximately 80 to 85°C
for 24 hours, left to return to ambient temperature, followed
by evaporating to dryness, impasting in 10 ml of ethyl
acetate” at ambient temperature, separating, washing with 10
ml and drying under vacuum at a temperature of approximately

50°C. In this way 123 mg of expected product is obtained in

the form of white crystals.

Stage 2: trans{.+-.)-N2-{4-aminocyclo-hexyl)-Né6-propyl-9-

(tetrahydro-3-thienyl)~9H-purin-2, 6-diamine dihydrochloride.

The operation is carried out as in Stage 3 of Example 5
starting from 400 mg of trans-1,4-diaminocyclohexane and 106
mg of the product obtained in Stage 1 above, the reaction
medium 1s taken to a temperature of approximately 140 to
145°C for approximately 6 hours then left to return to
ambient temperature. After purification on silica eluting
with methanol/ammonium hydroxide (NH4OH) in a proportion of
98/2 and salification with 1.4 N hydrochloric acid in
ethanol, 30 mg of expected product is obtained in the form of
pink beige crystals.

NMR in DMSO

0.94(t) 3H CHy-CHp-CHy-NH-
1.64(m) 2H CHp~CHp=CHy-NH

3.55(masked} CH;-CHz-CH;-NH

1.43(m) 4H the axial H's of the cyclohexyl
2.07{bt) 4H the equatorial H's of the cyclohexyl
2.43{m) masked S-CH;-CH,

2.98(m) 2H 5-CHz~CHaz



21 Novenber 2003 87 10.52 assuned nobile H s EXAMPLE 32: di hydrochl ori de
of ethyl trans(.+-.)-4-[[2--][(4-

am no- cycl ohexyl ) -am no] - 9- (t et rahydr o- 3- -t hi enyl ) - 9H2 ptloivémBber 2003

yl ]-am no] - benzoate. Stage 1: ethyl
4-((2-chloro-9-(tetrahydro-3-thienyl)-9H purin-6-yl)-am no)-benzoate. The
operation is carried out as in Stage %qof Exanple 5 starting from 160 ng
of the projdtg]%t gbkgciined in St age 1o Exanple 5, 3 nl of butanol and using
100 ng of &t Ky 4% nobenzoaf @ DId@ ok t he benzyl amine and t he
reaction Iwdibm i sitaken to aakespean,ature of approximately 80 to 85C for
30 hours, %ezgt 2‘0 return to arrit))i_ nt tenperature, diluted with 3 m of

i sopropandl’, df“ ced for approx 2y one hour at a t emper at ure of

appr oxi matel0y (@€, 1ol | oned by ssepacating, washing with 5 nl of isopropanol

and dryin [ cuum at a tenperature of approximtely 50C. After
purificat iq;dlr?qgﬁséi ?{Fl?ca el uti ng&ﬁﬁb{ nefAYE &R et g?]l oride/ethyl acetate in a

proportiorg.a8(88J 10,7202 ng of expected product is thus obtained in the

f or m of mkbitoﬁ-(gg?am}yséo%ﬁé §t,gge 2 . dihydrochloride of ethyl trans (.
) -4 T2 (A

am no- cycEFAMRYE ) 3@ thainsd- (-t el righydi-rem3nbhy ey n=Qhh -per [ m-

6-yl ] -am noli RELZOM € ogeration is carried qut as in Stage 3 of
Exanple 5 startihg %eot-r%gghgngé%?r %P{élﬁg-%ﬁ@’:‘:iﬂy ingcheFhickdhe which is
taken to dieppperdthydroshlappdexi mtely 70 to 75C and 181 ng of the
product o i.ped.in Stage 1 above |s. added, the reaction nedium.is taken to
a terrperal%ttg : 'a%pcgol%gr?a efg Y. pthgniig@?%}ylﬁﬂ_ odFEE By HHEAEEs t hen
left to réhdenylbo-Sthmvirent 6tenjpperature. After purification on silica
eluting wth . .Lanmoni um hydroxj de (NH4OH) in a, proportion of 98/2
and salificati {;iﬁé vhﬁ.api%%af}ﬂnhﬁ%yc rrorclﬁldoPPE Feid isﬁagfahgn%’F XaRdeari on i s
carried ostarfohd oivedh BYowaghd Ng:tw tlroddOt Ndbofireidhanostand digd ng at a

t enper at ur, pproxi mately 50C 1In this y, .150 of expected product

i s obt ai nggalﬁ{%lgfﬁeoj?énrq?nogf gl\‘}\h&l”%og 51,11;(}5{13}%9 V@ll %o%gggﬁ’z’d{f.ﬁ{? NMVR i n DVBO

benzenemethanamine in place of the benzylamine and the

reaction medium is taken to a temperature of approximately.SO
to 85°C for approximately 30 hours, left to return to ambient
Lemperature, diluted with 3ml of isopropancl, placed for
approximately one hour at a temperature of approximately 0°C,
followed by separating, washing with S ml of isopropancl and
drying under vacuum to a temperature of approximately 50°C.
After purification on silica eluting with methylene
chloride/ethyl acetate in a proportion 90/10, 173 mg of
expected product is thus obtained in the form of white-yellow
crystals.

Stage 2: trans{.+-.)-N2-(4-aminocyclo-hexyl)-N6-[ {3~
iodophehyl)—methyl]—9—{tetrahydro—B—thienyl)H9H—purin—2,6—
diamine dihydrochloride.

The operation is carried out as in Stage 3 of Example 5
starting from 330 mg of trans-1,4-diaminocyclohexane and 137
mg of the product obtainsd in Stage 1 above, the reaction
medium is taken to a temperaturs of approximately 140 to
145°C for approximately 6 hours then left to return to

ambient temperature and left overnight. After purification



1.33(t)3H 4.31(q) 1.45(m4H 2.08(bt)4H 2 43 (dd) 2.58(dd) 2.98 (m2H 88
CH3-CH2-0 CH3-CH2-0 the axial Hs of the cycl ohexyl the equatorial H s of
the cycl ohexyl CH2 in position 4 - CH2 in position 5 310veraskes); axi al

H4' 3.31(m 2H CH2 in position 2 3.70(bt) 1H axial Hz' 5.12(m 1H H3 7.95
2H 8.16 2H AB J NH phenyl -C=0 8. 08 (nasked) 8.08 N=CH N 8. 83 assuned nobile
Hs 10.73 EXAI\/PLE 33; trans(.+-.)-N2- (& am no-cycl ohexyl)-9--

(tetrahydr 3" 32 HHiCEnG Y E L wifth m@thiﬂf“bwm?omf&tjlﬂo?fyarc)ﬂl&nXN]{qO}ngn

purin-2, 6- mlmp&etdbhygfom]/lzorsla%fl L?llg)(nt S FaBFEed out with 1.4 N

2- chl or o- IF])(gc}etr?h'\ééjro 3-thien

met hoxy) - phemyIT PuaFie G“aﬁlthémlfl'rf@ldpaéat bPNsd re@Nhedw i Rp I N

St age 2 ofar@aﬂmheg%t_st@rtté arhrom of .the rodl,;ct obt ai ned in Stage
P g AP P §OspRRe N 8 Ca. In this

1 of Exanp
(trifluor omaYt hoxm? ‘g%n@z@%ﬁeﬁepmdlmfac;@ obttheedenzhanioen @nd t he

reacti on redwonrpisktakenat@.a tenperature of approximately 80 to 85C for
diluted

appr oxi mat y ;20 rs, left to return to anbient tenperature,
with 3 m panol, placed for approximately one hour at a
t enper at urle 36fmappr O?t ely 0C, followed by separating,

1.49(m) 4H the axial H's of the cyclohexyl
2.02(bd) 4H the equatorial H's of the cyclohexyl
2.42

2.54 masked in part ::}*_ S-CH,—~CH-

2.97(m) 3H , S-CHz-CH; + assumed axial H,
3.27(m) 2H S-CH,-CH

3.71(bt) masked in part axial H;

4.80(bs) 2H NH-CHy-phenyl

5.05(m) 1H N-CH-CH,-5-

7.16(t) 1H Hs'

7.45(d} 1H

7.64(d) 1H :}_ Ha", Hg’

7.80(s) 1H Hz’

8.04 (bs) >2H N=CH-N + assumed mobile H's
8.33(bs) :}

89.37({bs) assumed mobile H's

EXAMPLE 31: trans(.+~.)—N2—(4-aminocyclo—hexyl)—N6—phenyl—9—
(tetrahydro—B—thienyl)—9H— purin-2, 6-diamine dihydrochloride.
Stage 1: 2~chloro—N—phenyl—9—(tetrahydro—3—thienyl)—9H—purin—
6-amine.

The operation is carried out as in Stage 2 of Example 5
Starting from 160 mg of the product obtained in Stage 1 of
Example 5, 3 ml of butanol and using 0.055 ml of aniline in
Place of the benzylamine and the reaction medium is taken to
@ temperature of approximately 80 to §5°C for 20 hours, left
to return to ambient temperature, diluted with 5 m] of

isopropanol, placed for approximately one hour at a




washing with 5 m of isopropanol and drying under vacuumat a tenperature
of approximately 50C. After purification on 21 Novenber 2003 89 silica
eluting with nmethylene chloride/ ethyl acetate in a pnopeetmben®fz 90/ 10,

203 ng of expected product is obtained in the formof white crystals.
Stage 2: trans(.+-_)-N2--(4-am nocycl o--hexyl)-9-(tetrahydro- 3-
thienyl)-N6g[4-(tr iufrl uoronet hoxy) - phenydq - 91 pur-in-2, 6- di am ne
di hydrochl ori de. eeoﬁgrﬁﬁwlﬂgteayr{h‘eﬂ %tllg%érf% ; £;~%%r3t9$g Exanmpl e 5
starting fronhigi wighos ;ﬁlhe)fpriggpﬁct) obt ai ned I n™ %‘g@ dbove’ and 513 ny
of trans-1, glgrf{‘geaygitﬂggy%ohexane, &P ¥ Angn dmethiaimride t alemurt d-ca 2
tenperature of approxi natdRForipately 14BC f ogfgep%ﬁégag}{jwtﬁ then | eft
to return to lbivs emtltizt@nne:nqa;ngggyl fter purification-on silica eluting
with met h%po’r%mnéﬁl hﬁdr oxi de % NHAGHP Fife detgndpeceicone ofn 98/ 2 and
salification with 1.4 rgrﬂ/ Pochf dric efcicstpipt &4 hanluct §gpgﬁ%¢i onis
carried outcbthéhkdwed tne washi g witfy 10 nl _of ‘ethanol "and drying at a

i 55\%15117 ng of expected product is

te”peratUr%t%%eagprgéhn%tﬁly 50, In thi
obt ai ned i mttie—f of m' 6f ~pi nk~¥ei tfe caviystat so- R 1 DyEVEQ 11 39(m 1. 52(m)
4H t he axi dlteHrahpdrdtietayehphexs - %E%gﬁm* 4H the equatorial” H's of the
cycl ohexyl 2. 42Tt(g) 2-r5%iérT). J S CHY- 2. 99 (tipesd g or3de0( masked)
assuned axial Hg .%?f( M) *87 18° (A riRd 8uB9btin Bdagd. §3o@|é:<§h%1%_§:'—|
ﬁ;)g_llzéc:j. Sg§ggﬁ.‘erd; dcal 5Bk rgg Q% %'E'aﬁ@—h, Q—'é)iaemrylloz:ly\/lclgﬁe‘ofanzzl_alnd 156N '

mg of the product obtajined in Stage 1 above, the reaction

medium is taken to a temperature of approximately 140 to

145°C for approximately 4 hours 30 minutes then left to

return to ambient temperature. After purification on silica

eluting with methanol /ammonium hydroxide (NH,OH) in a

proportion of 98/2 salification is carried out with 1.4 N

hydrochloric acid in ethanol, followed by separating washing

and drying at a temperature of approximately 50°C. In this

way 145 mg of expected product is obtained in the form of

pink beige crystals.

1.39(m)
1.52(m) 4H } the axial H's of the cyclohexyl
2.07 i
07 4H the equatorial H's of the cyclohexyl
2.46 (masked)
2.60(m) 1H } -CHy~CH,-5
3.00{m) 3H CH;-CH,~3S + assumed axial Hy
3.32(m) 2H -CH-CH;-8
5.13(m) 1H -CH-CH,-58
3.7l (m) 1H axial H,
7.11(t) 1H
7.39(t) 2H aromatic H's
7.%4(d) 2H
8.08(bs) >2H N=CH-N + mobile H'sg
8

CF




8.60 10.35 assumed nobile H's 21 Novermber 2003 90 EXAMPLE 34: trans (. +-
.) -N2- (4-am nocycl o-hexyl) -N6--phenyl-9- (tetrahydro-3-furanyl)-91-
purin-2, 6-di am ne di hydrochloride. Stage 1: 21 November 2003

(. +-.)-2-chloro-Nphenyl -9-(tetrahydro-3-furanyl.)- 9H purin- 6-amne . The
operation is carried out as in Stage ¢.,of Exanple 2 from 200 ng (0.77 mV

of the prqdugt obtained in Stage.l.of Exanple 2 and 3 ml of butanol and
usi ng O. 6§8g§d of anil iansesun(e(éig@bﬁﬁﬁl é‘) Sin-pl ace of the benzylamne. In

E:P;/:t\Q?ZEmpSt a@ge ng @xmm:t( @Iiﬂpfﬂdi&l\‘l (to:Ei stabtlakpedsi n+t he 4o df(4rhi t e

.S 2 frans(.+ ) -N2- (4-am nocycl 9- hexyl ) Naspheily-%-—
(tetrahy@r3P8- Fﬁ?ﬁﬁé?fggﬁaw(ﬂn_ -‘ﬂ%%’i%ﬁf’%@‘ga ]P@%rr‘%lc)hwlesgori de. ln'l:%:a
oper at i OR1ijSafanbl eHenzbats. in Stage 3 of Exanple 2 starting from 198 ny
of the product obtained in Stage 1 above and 716 my of

trans-|, ££38&nlkhoE Y bhtxahe ST purtistireayFsR ~dn RFF7P%E elUting with
nmet hanollﬁmngp?u)hggggaj de-f NHQH) in a proportion of 98/ 2 and
sallflcatplon with 1

_ .4 N hydrochloric acid in ethanol, 169 f

product is obfarnegeratife ioredorig rﬂ@tbéisgénc?’?ggglg %ﬁﬁ%%ﬁ?gegg?%
2H 1. 53( a%léihgef%hahsb*'rﬁ of ¢ thes GVl hex¥ht3iQ8GM ndbtade Bqamtorial H s
of the cyclohexyl 2.38(m 1% 2.55 (masked) O CH2-CH, 3.03 (bs)1H axial H4
3. 73 (bt EMdmarieals, H3 8189f nputhdoll (g M iOaCHAOCHE Z&?—CO%WJZ 'O CHz- CH

5-14(n)1§HHhO e%z%gtgtlkaZa§§($%2&%5”6%H§Jﬁéﬂﬂn% £n93€H) 2d&trion

medium is taken to a temperature of approximately 80 to 85°C
" for 30 hours, left to return to ambient temperature, diluted

with 3 ml of isopropanol, placed for approximately one hour

at a temperatﬁre of approximately 0°C, followed by

separating, washing with 5 ml of isopropanol and drying under
vacuum at a tenmperature of approximately 50°C. After
purification on silica eluting with methylene chloride/ethyl
acetate in a proportion of 90/10, 202 mg of expected product-
is thus obtained in the form of white-cream crystals.

Stage 2: dihydrochloride of ethyl trans(.+-.)-4-[[2-[(4-
amino—cyclohexyl)ﬂamino]—9—(tetrahydro—3—thienyl)—9H— purin-
6-yl]-amino] -benzoate.

The operation is carried out as in S5tage 3 of Example 5
starting from 513 mg of trans-1,4-diaminocyclohexane which 1is
taken to a temperature of approximately 70 to 75°C and 181 mg
of the product obtained in Stage 1 above is added, the ‘
reaction medium is taken to a temperature of approximately
140 to 145°C for 4 hours 30 minutes then left to return to
ambient temperature. After purification on silica eluting
with methanol/ammonium hydroxide (NH4OH) in a proportion of
98/2 and salification with 1.4 N hydrochloric acid in
ethanol, separation is carried out, followed by washing with
10 mi of ethanol and drying at a temperature of approximately
50°C. In this way 150 mg of expected product is obtained in

the form of white crystals.



21 Novenber 2003 91 8.06(bs) <3H CH N + NH2 8.68 to 10.36 mobile H's
EXAMPLE 35: trans (. +- .) -N2- (4-am nocyclo-hexyl) -9-
(tetrahydro-3-furanyl)-N6-[(4-trifluoronethoxy)-phenyb} Ndeember 2003
purin-2, 6-di am ne di hydrochl oride. Stage 1:

(.+-.)-2-¢chl oro-9- %tetrahydro 3-furanyl88 N-[ 4-

(trifluor enyl ] - 9H puri n- 6 am ne. The operation is carried out
as in Stage 3%@f) Byanple 2 starg %& §n1200 ny (0 77 mol es) of the

pr oduct obtalned in Stage | of anﬁl 2 and 3 of butanol and using
0.130 m %M trifl uor onet hoxy¥>eeirzenani ne (0. 96 mmol es) in place of

t he benzylsa L this way 72 of expected product is obtained in the
f or m of wé;%ézg}yégals St age ztﬁg s of the cyclohexyl

trans(. +-. 4- 4 nocycl o- heatyd )efraltigtiahydr.o

furalyl)-@aqb(éa riflugromethoxy)-phenyl] - gkkﬁpurln Eh% cﬂCtheéyl
dihydrochlorié . "The operation is carried out as in Stage 3 of Exanple 2
starting £r&6M(883 ny of] the, prrodust tabhaiyned in Stage 1 above and 433 ng
of trans-l,, 44 ghznbgocyclohexane After purification on silica eluting with
et hanol / &rimg hydr oxi de ( Ntizoif PASAt peoportion of 98/2 and
salificatBoeAo (matked) 4 N hydrochligni ¢ acid in ethanol, 114 ng of expected
pr oduct a %9 dinthe formof white crean1crysta|s NMR i n DVSO
1.38(m 2 kn‘? 2H J the axi%@lz Hhspe$ithen cycl ohexyl 2.07(bt) 4H the
equatori aB.ogpef ife cycl ohexy],. 3.36(m 1H 2.50 (nmasked) 5 0-CH2- CH2
3.03(bs) 1H axial H4 3.70(nmaske &) asSuned axial HL 3.88(masked) 4.12(m
1H | O CH2: ERP™) 4192(d) 2H O CHR-CH 5.10(n) 1H N-CH 21 November 2003 7 31

2H 7.95 2K

8.16 2H  AB :}” NH-phenyl-C=0

8.08 (masked) N=CH~N
8.08

§.83 assumed mobile H's
10.73

EXAMPLE 33: trans(.+—.)—N2—(4—amino—cyclohexyl)—9~
{tetrahyd.ro-—B-thienyl) -N6~-[4-(trifluoro -methoxy) -phenyl] -9H-
purin-2,6-diamine dihydrochloride.

Stage 1: 2—chloro—9—(tetrahydro~3—thienyl)—N—[4—(trifluoro—
methoxy)—phenyl]~9H—purin—6—amine.

The operation is carried out as in Stage 2 of Example 5
starting from 160 mg of the product obtained in Stage 1 of
Example 5, 3 ml of butanol and using 0.081 ml of 4-
(trifluoromethoxy)—benzenamine in place of the benzylamine
and the reaction medium is taken to a temperature of
approximately 80 to 85°C for approximately 20 hours, left to
return to ambient temperature, diluted with 3 ml of
isopropanol, placed for approximately one hour at a
temperature of approximately 0°C, followed by separating,
washing with 5 ml of isopropanol and drying under vacuum at a

temperature of approximately S0°C. After purification on




92 8.09 2H AA'BB' NH phenyl,-OCF 3 8.00(bd) <3H N=CH N + NH2 8.41(s) to
10. 18(s) nobile H s EXAMPLE 36: " '
t rans- N2- (4- al ui nocycl ohexyl ) -9- ( 1- et hyl propyl )= 21 November 2003

N6- pr opyl - 9H puri n- 2, 6-di am ne di hydrochl ori de. Stage 1:

2-chl oro-9- (1- et hyl propyl ) - N- propyl - ®#* purin-6 anm ne. The operation is
carried suties dmtSnagge i2hofeERabphe Ghldriem,2Q0nya akbet hee product obt ai ned
in Stage 1 of Exanpl nd ml _of _butanol and using 0.129 f

propyl arh& S H nacoefeogﬁ/tlﬁé %é%zrw af P esgichbirofurs &ér%?te%l%%{? at

anbi ent ienper atdire dfthehitbeckeaciion nediumis taken to a tenperature of
80 to 85C for 5 hours,. left to return to anbient tenperature, followed by
evapor at 1 PS¢ ‘dr ( +ﬁe5&"N|[2ﬁ16%1‘s?‘P+fb°cfbe15>“rﬂe l)pént(éﬁér%]f‘y‘gﬁ%lrgnt

t enper at i feny SSPEI-JUI-NG.r i WAE B BFe Bk ¢ WG Al @t epperabuee of
approximately 50C. After purification on silica eluting wth nethyl ene

chl ori defEAmyie ghdvgrecozigfoporti on of 90/10, 145 ng of expected
product is obirai ngs dat ithe iEOEALPfcd Wi & LTSt Se St A¥eERample S

trans- N2- (4- ani ng?fm SRy Y 6o (5% o or apy T Seve e

propyl - 9H-pilring L diléki A @f hyde oriediddebtRiaegpenaticensi $ eBP¥fed out
as in St 53 -Of Jagynyﬂg 3-1Skanting, VAL of_.t.h gt obtained in
Stage | above ghd 489ngnof frans-ﬁ,4§%ﬁg%1noé@c’oﬁg%a%ggggg the reaction
medi um isediakenis dakarefpepatanpevitide 0 f BOR ifvwted vhddPstot hen cool ed -
down to /0= iJut Wioth_ 2 of t er/ et hyl tate_in. roportion
of 50/ 501Lg?1§p%ecﬁd {Iltgm%g:est t3IOefnl$%F1?som%%e%§l%\%csﬁ:longrevt\;n%%ﬁ %8 ﬁ*ﬂgégn\%ater and 5
m of a taataratiedt .aqidaes sobiifiont obn sadidimichl entivdengdrwyichg and '

evaporating to dryness. After purification.on silica elutin it h

ot hanol FERH AT G4SeRmIBr (Thaiidna: proRoer 187 Y

sal i fi cadh®nsam if% chtdNnhydiachl orich@gt sk 1o etdhandld inl4hagoef expected

product is obtained in the formof 21 Novenber 2003 crystals. lNl\/Ig i n DMSO
Q

separation is carried out, followed by washing with 10 m

ethanol and drying at a temperature of approximately 50°C.
In this.way 117 mg of expected product is obtained in the
form of pink beige crystals.

NMR in DMSO

1.39%(m)

1.52(m) 4H ::}— the axial H's of the cyclohexyl
2.06(bt) 4H the equatorial H's of the cyclohexyl
2.42 (m)

2.59(m) } S-CHp-CH,

2.99 (m)} 5-CH;~CH;

3.00 (masked) assumed axial Hy

3.31(m) S-CH,-CH

5.10(m} 1H S-CH;-CH

3.69(bt) 1H assumed axial H;

7.33 2H

8.09 2H AB ::}’H O-phenyl-N

8.04 >2H N=CH-N + mobile H's

8

.60 ::F“
10.35 assumed mobile H's




4H
77 (t) . 6H 0.95(t) 3H 1.39(nm 1.49(nm) 4H 1.65(m 2H 1.92(m
gi07(rr§ ZlH '3.05(bs)(1H 3.56(bs) 3.68(bt) 1H 4.19(m 8. 08(bs) 3H_aa
CH3-CH2-CH CH3- (CH2) 2 the axial H s of the cyc! ohexyh Noggﬁbg%mzd?ﬂm
CH2-CH3 the equatorial H s of the cyclohexyl axial H4 NH.' CH2- IVPI-_E 5.
axial HL NNCH NH2 + N=CH N 8.22 to 9.22 assuned nobile H s EXA :

- N2- (A A cl ohexyl ) -9- (1- et A§I propyl ) -
L%?Bﬁeﬁ'iﬁf %ngi%-t-”z’t"e-‘ér)an%- di%hyerisehyots-druxyS) age-dienyl-9- o
carrTed aut ssin Stage e e oy 360 g 6=y 7 ol o)
cartod e, ge.Tn S50 € Sam & i T P OET ol

i i ili i he benzyl am ne.
0. 088pntin{®-LB nanol es) of aniline in place of t : _
x;: ?gti on ig {;gr{ri ed gut at _anbi ent tenperature then the reaction nmedium
is taken to a tenperatufe b¥ BF698setfar iEthaur s, of efdardpaer eturn to

: . i days
anbi ent tenpe?® ure,(odirh utved ¥ the géah?cgﬂlf |d(%§5§§a2§:o%‘f%% hg];%\r/vag\kll\?ng \>//v| h

at at eg?ﬁ%@%g% 'gngakgl 3R] s )r;ﬂi;glnétl and efplercaiupes ofl approxiliatel y
(0.96 mmole) in-place of the benzylamine. 1In this way 213 mg
of expected product is obtained in the form of white |
crystals.

Stage 2: trans(.+—.)—NZ—(4—aminocyclo—hexyl)—N6*phenyl—9—
(tetrahydro-3-furanyl)-9H- purine-2, 6~diamine
dihydrochloride,

The operation is carried out as in Stage 3 of Example 2

starting from 198 mg of the product obtained in Stage 1 above
and 716 mg of trans-1,4-diaminocyclohexane. After
purification on silica eluting with methanol/ammonium
hydroxide (NH4OH) in a proportion of 98/2 and salification
with 1.4 N hydrochloric acid in ethanol, 169 mg of expected
product is obtained in the form of pink beige crystals

NMR in DMSOQ

1.39(m) 24

1.53(m} 2H the axial H's of the cyclohexyl
2.08({m) 4H the equatorial H's of the cyclohexyl
2.38(m) 1H

2.55{masked) ,:}h O—CHZ—CEE

3.03(b§) 1H axial H,

3.73(bt) 1H axial H;

3.89(m) 1H

4.13(m} 1H :]>” 0O-CHz-CH;

4.04(m) 2H4 0-CH,-CH

5.14(m) 1H N-CH

7.10(t) 1H

7.38(t)y 24 :}>'aromatic H's

7.93(d) 21H



ifi [ il i i hl ori de/ et hyl
C After purificatjion on silica eluting wth nmethylene ¢ _ _
gget ate inpa proportion of 90/10, 104 ng of expected product is obt ali ned
inthe formof white crystals- St ageh2|: )= N6 21 November 2003
trans- N2- (4-am nocycl ohexyl) - 9- (1- et hyl propyl ) - N6-
phenyl - 9Hf purin-2, 6-di am ne di hydrochl ori E‘Ex 21 Novenber 2003 94 The

operation is gapéies) oy as in Stage 3 ofy E anple 3 starting from97 ng of
t he product obtained in Stage 1 above an ) 350 ng of
trans- 1, 4- di afit PdcyT1'dhéPane and the remdtilent gediumis taken to a

ofkaMeh(e ty3 .1 ry_a )xiqmately 4 hours the_n_cool ed_ down to
?B?rsrgtér :;grgi [ut ed vas"t‘higgn%?'gf'%é;r(}4etaﬁnﬁp¥§%‘é{'%fléeﬂ+)a %r oportion of f
50/ 50, |eft {te%eahvdec-BoFrsaryl by arcisti-tg ivi t8rdfke tlo:6f) \pakas1qnda-5n 0

j ' i i d evaporating to

turated agueoUD of ; chl.gride, drying an _

griﬁegs. A?t er puri f'?gg?%%ﬂ%nélgf%oc%;m&rﬁ Fng with methanol /anmmoni um

hydr oxi de( NHAZE)9S d :a (-ﬁ)robo¥t¢lokmm‘—%ahétaaﬂyﬁg@fjJ.ﬁdpﬁtaJtnq,irls)\A,thB{pgi’L.néeldNi Che
d hl ori c 14 |, 66 of,..ex ected produc

Pgr m of cryst%ﬁ?%ﬁﬁgioﬁggﬁggb.‘gﬁﬁw]GQHﬁ?@mﬁ AMigE-masked) CH3- CHZ 1. 39

(M 1.52(m) 4H J- Thkeopsratidh siofcarirecayshohexyin tQ8e(B) okhexsyat of i a

H's of the cyglohexyl ¢ 3,026ps), 14 .?XJi oIS JPEY rlgd%)éltathH;insci 3i2n(m
N--CHCH2 7.11  7.39 "} aronatit V-7./o8"™ pro
' Stage 1 of Example 2 and 3 ml of butanol and using 0.130 ml
of 4-(trifluoromethoxy)-benzenamine (0.96 mmoles) in place of
the benzylamine. In this way 72 mg of expected product is.
obtained in the form of white crystals.
Stage 2: trans(.+—.)—N2—(4—aminocyclo~hexyl)—9—(tetrahydro~3—
furalyl)—N6—[(4—trifluoromethoxy)—phenyl]—9H— purin-2, 6~
diamine dihydrochloride.

The operation is carried out as in Stage 3 of Example 2
starting from 153 mg of the product obtained in Stage 1 above
and 433 mg of trans-1,4-diaminocyclohexane. After
purification on silica eluting with methanol/ammonium
hydroxide (NH4OH) in a proportion of 98/2 and salification
with 1.4 N hydrochloric acid in ethanol, 114 mg of expected
product is obtained in the form of white cream crystals.

NMR in DMSO

1.38(m) 2H

1.51{m) 2H ]> the axial H's of the cyclohexyl
2.07 (bt) 4H the equatorial H's of the cyclohexyl
2.36(m) 1H

2.50 (masked) } O-CH,-CH;

3.03(bs) 1iH axial Hy

3.70 (masked) assumed axial H;

3.88 (masked)

4.12(m) 1H } 0O-CH,-CH;

4.02(d) 2H O-CH»-CH

5.10(m) 1H N-CH




Hs 8.03(bs) >2H NH2 + N=CH- N 8.78 to 10.40 nobile H s EXAMPLE 38:

trans-N- [2- [ (4_am nocycl o- hexyl) -am no] -9-
cycl opentyl - 9H puri n- 6-yl ] - 4- et hoxy- benzenesul phonani de Ncﬁl@h}oéfm ori de.

Stage 1: N-[[2-chloro-9-cycl opentyl -9H puri n-6-yl]-am no] - 4-
et hoxy- benzenesul phonam de. The operatiogpis carried out as in Stage 1 of
Exanpl e 8 %t?ﬁlt?frhg fr 257 nmy of the product obtained in Stage 1 of

Example 1, 4ng d| met é@%ﬁne 390 ng of caesium 21 Novenber 2003
95 car bonate ( CO3) an f*pklleevhe&wbenzenesul phonani de in place

of the benz%n@@ubqb)ho:riﬂm de a&dHLhe+r§§ct| on nedium is agitated at a
t enperat ur ey ojlii pI’OXI %Iy 100C for "~ approximately 2 hours 30 m nutes
left to return ntt (Fénpe‘f“a’@ﬂl%limzldlfled with 4 mM of 2N

hydr ochl or | EXaMBIE 3a‘oldramdnby(@x&5 acs x 10 m _of ethyl acetate,
drying, fi Ihtlnirl orating to dryneéslgégl \%nﬁ‘é'g't%'r? (Lrethyhprop¥lht her and
drying at é’fﬁ% r?fngé’FE:Pe ﬁnd-‘rﬁrl:nga:}a.lﬁr&ocmgogﬁdgxpect ed product is
obt ai ned i rsgdwe fior m-ef 1BeL96_ (€I J s Stage 2 .

trans- N-[ 2-! §4 —ani nocycl ohexyl(f é@ﬁ oﬁrcﬁ)yal _N"prOPYl“-C’H‘Purln‘G—

cycl opent yI*"8%uri n-6-yl ] - 4-et hoxy benzene- sul phonam de di hydrochl ori de.

The operation i gpeagppibed n Stage 2 of Exanple 8 and 400 ng of
trans-1, 4-dj ami nocycF e;C(gﬁIé ?ssé ‘Jfa%%e S Cedpefihrgre2opt appruxiast el y

150C, 295 o8 208empr ofiuthe mhididedhtn iSeagenlsal agye, ! 3¢ agegd,, and Lhe
ey

reaction medigum s ained at this tenperature or appr oxi 7
hours 30 minut gs ml ﬁenb\le??o FMettiiia & -drti aat Ofenpepjalamme in

Chr onmat ogr @#ghyei Sfcahél een DYt ardih S | inga r8lytin | ene
chl ori de/ rr%&ntg)an(r)1 gm’mnl um hydr oxi de %% at %Po%(s)\r,\%%gﬁl%% Q/%t? 3071 then
90/ 10/ 1 i n“0Ordef -t bPRF T Yuthe rodidiet redhénotOnatiioh &t hanedn and 3  of

1. 4N hydrocbfnpékﬁtua@@Ifegma_nplggyrcef% ded ol | oye eva orating to
dryness, rrgastl ng in 10 mM of et herqaﬁdharr‘] hg %ﬂta dt° a
t enper at ur 80 fe8ppk eRpeied eise 6001 Lowethby waypclﬁ@tﬁigg Oﬂfo dryness then

impasting in 5 ml of pentane at ambient temperature,
separating, washing and drying at a temperature of
approximately 50°C. After purification on silica eluting
with methylene chloride/ethyl acetate in a proportion of
90/10, 145 mg of expected product is obtained in the form of
white crystals.,

Stage 2: trans—NZ—(4*aminocyclohexyl)—9—(l—ethylpropyl)—N6—
propyl-9H~purin-2, 6-diamine dihydrochloride.

The operation is carried out as in Stage 3 of Example 3
starting from 121 mg of the product obtained in Stage 1 above
and 489 mg of trans-1, 4-diaminocyclohexane and the reaction
medium is taken to a temperature of 140 to 150°C for 4 hours
then cooled down to 70-80°C, diluted with 20 ml of
water/ethyl acetate in a proportion of 50/50 and left to
settle, followed by washing with 10 ml of water and 5 ml of a
Saturated aqueous solution of sodium chloride, drying and
@vaporating to dryness. After purification on silica eluting
with methanol/ammonium hydroxide {(NH4OH) in a proportion of
98/2 and salification with 1.4N hydrochloric acid in ethanol,

114 mg of expected product is obtained in the form of




expected product is obtained in the formof beige crystals. NVR in DVSO
1.34 (masked) 1.51(m2H the axial H s of the cycl ohexyl 1.34(t)CH3-CH2--0
4.12(a)2H CH3-CH2-0 1.67(m2H 1.86(m 2H the CH2's of theNagmbepaItiyl

2. 05(masked) 21 Novenber 2003 96 2.05(bd)the equatorial H s of the

cycl ohexyl 3.03(bs)1Haxial H4 3.57(bt)1Hagdal H 4.71(m) 1HCH of the

cycl opentyl cky3&a2ld.7. 89 2HAA' BB 0- phenyl -S02- 8. 1IN=CH-N + NH2 79 4 .

8. 27t he nobi H'sD MPLE 39: trans-N-[2-[(4-am nocycl o--hexyl)-am no]-9-
cyclopentylikﬁﬁé@%kﬁéé-yl]-4-bronn-benzene-su|phonaﬁidé di hydrochl ori de.
St age 1: 4-dewutN4bh2-chloro-9-q&9LQQFQ%MI-9F+purin-6;f?r]_
anino]-benzgﬁgﬁglphonanide. The operatron is carried out as in Stage | of
Exanpl e 8 : (Fﬁg3ﬁron1257 ng diHithHeHproduct obtained in Stage 1 of
Exanpl e 1, 4ni3oqfy)di met hoxyet hane (DMVE), 390 ng of caesium carbonat-e
(Cs2CaB) and 236 ng of 4:-brono-benzenesul phonam de in place of the
benzenesul pHofdiitdelndJt heheeasiabni nedifihd sRaichaked at a tenperature
of appr oxi mat gky,1086 for appro&%pg&gly 2 hours 30 mnutes left to return
to anbient tenperature, acidified w B P Hot 2N hydr ochl ori ¢ aci d, :
fol | owed byleREl@et#ig with 2 x 10,rtHef ethyl acetate, drying, filtering,

evaporati ngst g ngss, inpasting.in 10 M of ether and drying at anbient
t enper at ure. Inq% igémay 226 the' equatorial fi's of the cyclohexyl

3.05(bs) 1H axial Ha

3.56 (bs) NH-CHz-CH,~CH;
3.68(bt) 1H axial H;

4.19 (m) N-CH

8.08(bs) 3H NHz + N=CH-N

8.22 to 9.22 assumed mobile H's

EXAMPLE 37: trans—NZ—(4—aminocyclohexyl)—9—(1—ethylpropy1)—
N6-phenyl-9H-purin~2, 6-diamine dihydrochloride.

Stage 1: 2~chloro—9—(1—ethylpropyl)—N—phenyl—9H—purin—6—
amine.

The operation is carried out as in Stage 2 of Example 3
starting from 200 mg (0.77 mmoles) of the product obtained in
Stage 1 of Example 3 and 4 ml of butanol and using 0.088 ml
(0.96 mmoles) of aniline in place of the benzylamine.
Agitation 1s carried out at ambient temperature then the
reaction medium is taken to a temperature of 80 to 85°C for
22 hours, left to return to ambient temperature, diluted with
4 ml of isopropanol, left for two days at a temperature of
approximately 0°C, followed by separating, washing with 10 ml
of isopropanol and drying at a temperature of approximately
50°C
After purification on silica eluting with methylene
chloride/ethyl acetate in a proportion of 90/10, 104 mg of
expected product is obtained in the form of white crystals.
Stage 2: trans—NZ—(4—aminocyclohexyl)—9~(l~ethylpropyl)—N6—
pPhenyl-9H-purin-2, 6~diamine dihydrochloride.




ng of expected product is obtained in the formof beige crystals. Stage 2:
trans-N-[ 2-[ (4- am nocycl ohexyl ) -am no] - 9- '
cycl opentryl - 9H puri n- 6-yl ] - 4- br onp- benzene- sul phonam @&é¢ Naetwpdr 2@dd ori de.
The operation is carried out as in Stage 2 of Exanple 8 and 228 ng of
trans- 1, 4-di am nocycl ohexane is taken to a%‘“at enperature of approxi mately
150C, 182 of therr .optained in Stage 1 above is added and the

o Q}%%tl&pajts tHi'$ 1PEnper ataurie BengappraxioraLghy 8

reaction nediumis rmaintal ned _ el
rri.ed out on silica

hours. 21 Novefb®tti9003r9m 9 Thronet egeaphyqi
met hyl ene chl osidelswetgage! ni ym el uti%g&w%t@)ﬁaﬁ?/ﬁ?oﬂ g9 4 pPeRdIrti on
I “ZR- 2Bt nac s ohpdnoe hraf itheagikgltet hanol

of 80/20/1, then 10 m "of ethano
are added, oveliflighit ISebalpor dtd rg tbapdrynesS o ¢ ehher alnf(t%’%{)yi ng under
vacuum at a fcﬁdgﬁ:\&&dmbyeiﬁayim_fi mpasting in 10 0 efmpePat ure of

y 74 %fccg?clﬁ@c?édnpt@dlm—tao“abhaﬁn@ﬂldﬂbc{ he

approxi matel y 6(&&. In this wa
form of beige "Crystal Bl NVREbe VB L 1a@4(ane 2K alpfr’%"?ﬁ%j EE«' 9@%}7( ﬁ)H "

3.04(bs) IH 358(bb)sdiH 1 4. 1 68(m 2H .
7 75 Sl 4 %gQﬁBWéé+by wasglng with 10 ml of water and
ml of a saturated agueous solution of sodium chloride .

d%ying and €vaporating to dryness. After purification on
silica eluting with methanol/ammonium hydroxide.(NHQOH) in a
pr?portion of 98/2 and salification with 1.4 N hydrochloric
acid in ethanol, 66 mg of expected product is obtained in th
form of crystals. )
NMR in DMSO

0.82(t) 6H CH3~CH,-
l.96(masked) CH3--CH,

1.39{m) :]>_

1-52(m)‘ 4H the axial H's of the cyclohexyl
2,08 (m) the equatorial H's of the cyclohexyl
3.02(bs) 1H axial H,

3.70(tt) 1H axial H,

4.32 (m) N-CH-CH,-

7.11

7.39 aromatic H's

7.93

8.03(bs) >2H NH; + N=CH-n

8.78 to 10.40 mobgle H's

E -
XBMPLE 38 - trans—N—[Z—[(4—aminocyclo—hexyl)—amino]—Q—
e —an. .
yclopentyl-9H purln—s—yl]—4—ethoxy—benzenesulphonamide
dihydrochloride.
St : N- -
age 1: N-[[2 chloroﬁ9—cyclopentyl—BH—purin—6~yl]—amino]—4—

ethoxy~benzenesulphonamide.

Example 1, 4ml of dimethoxyethane (DME), 39q Mg of caesi
’ esium




7.88 | the axial Hs of the cyclohexyl the equatorial H s of the cycl ohexyl
axial Hg axial H, N-CH of the cyclopentyl the CH2's of the cycl opentyl AA
BB -phenyl- is 8.01 (s) 8.03(bs) 3H N-CHN + nobil e H2$ NeXawbPeE20{0:
trans-N_[ 2-[(4-am nocycl o- hexyl ) -ani no] -g- cycl opentyl - 9H pur| n-6-yl]-

4- et hyl - - benzene- sul phonam de di hydreehl oride. L_. 1:

[ 2- chl . or @a%beyiekepensydo,9HanpuL O D-By -4 4- et@{B}é}Qben‘ienesulphonamlde
nmet hyl - benzenesu. Ig?onam de. The operation is carried out as in Stage 1. of

Exanpl e 8 1 sPAPERNGT f Fim DBV FRE B Aheaapd gguendobhai Aeact HPTStaRfk U of

Exanpl e 1,ls4m;letateuna& h@xa/@am&%f) a gzgx%gélga@@owf&@r bonat e
(Cs2C3X) and 171 rrg - met hyl - benzenesuP onam in place of the
é

benzenesulPPRERHAT eélﬁdztth@ff%a?& ismukedi dmfti scagetaredtata®l k& hper at ur e

of approxiEabek¥%+109C fof4; AR QXidiRte hgyr s f§ to return
to anbi entt 2% NO\Eenber 200%% 98 terrpélr lg%iur%éf gﬁd C|%%?%%le€vigtﬁ4 m of 2N

hydr ochl orfiod lagkrd, by f et oaeei oy vehttir &cti A wilt hf2ekh¢D ateoitet hyI acet at e,
dryi ng, f"ﬁ(gﬁéngflf‘\!&% tlg}ga Ooratqh){lne% dfg}ggg%rlgnglpp% 10 m . lher and

drying at a ht “tenpera ure eccfeof] pro uct is
obt ai ned iof theefoaniofrpgeat amystealts teﬁpagetﬂre In th:l.S way 325

trans-N-[ 2-[ amno | ohe
cycl opent yi*- éé# g‘%&ﬁﬁo%&lcr%tlhsyIqb-%-aﬁélﬁ?er’l@ EHFpﬁiSﬁ‘ﬁn?’aebelge
di hydr ochlc(frlysdelsThe operation is carried out as in Stage 2 of Exanple 8

and 285 of trans---1, 4--djam nocycl ohexane is taken to a tenperature
of appr ox l—ﬁﬁﬁl@—g 156@3'1%6[% G AHE G GEE XY dhTARHRE! TH™ St age 1 above is

added and ciheopeact i ook MRk AN d-S;11 -4-ethoxy-benzene-sulphonamide

dihydrochloride.
The operation 1s carried out as in Stage 2 of Example 8

and 400 mg of trans-1,4-diaminocyclohexane is taken to a
temperature of approximately 150°C, 295 mg of the product
obtained in Stage 1 above is added, and the reaction medium
is maintained at this temperature for approximately 7
hours 30 minutes, then left to return to ambient temperature.
Chromatography is carried out on silica eluting with
methylene chloride/methanol/ammonium hydroxide in a
proportion of 70/30/1 then 90/10/1 in order to purify the
product. Then 10 ml of ethanol and 3ml of 1.4N hydrochloric
acid/ethancl are added, followed by evaporating to dryness,
impasting in 10 ml of ether and drying under vacuum at a
temperature of approximately 60°C. In this way 146 mg of
expected product is obtained in the form of beige crystals.

NMR in DMSO

1.34 (masked)

1.51({m) 2H ]> the axial H's of the cyclohexyl
1.34(t) CH3-CHz~0

4.12(a) 2H CH3-CH-0

1.67(m) 2H

1.86(m) 2H the CHZ2's of the cyclopentyl
2.05{(masked)




mai ntai ned at this tenperature for approximately 7 hours. Chromatography
is carried out on silica eluting with nethylene chloride/ nethanol /amoni um
hydroxide in a proportion of 80/20/1, then 8 ml of et2Adyembar 2§03f 1. 4N
hydrochl ori c aci d/ et hanol are added, followed by |eaving overnight,
evaporating to dryness, inpasting in 26 M of ether and dryi ng under
vacuum at2 -t fper ature of appPhOGTEttaIniag0B. sl nft hhe wrgld1X¥y of
expect ed propdyct kg obtained ip the; formof beige crystals. NWR in DVBO
1.33(m 2H 1.51(m 2H the axial H s of the cyclohexyl 1.68(m 2H 1.87(m
2H 2.06 X.H¢ (@H2' dHof the cyclopent Wi (m 4H s 0 the cycl opentyl
2.06(bd) A lpng gguatorial. H %l—lo%g—it e c clloheX)éI 3.02 (bs) 1H axial H1
[ of t

t
3.58 (bt) 'Tﬁ GRiar Ho4.71(m SEVEPSEéntyl 7.37 2H 7.85 2H

AA BB - phdifyl2HSC2 99 8. 12§;BH N-CH=N + NH 8.16(s) 1H nobile H EXAVPLE

41: trans; N2- (A4-am,negyel ohgxyl.-9- (1-efhyl propyl) -N6-
[ (3-1 odo?h’el\ér??yl2 - me'[nﬁgl ?¥9H- L ur%’nPE‘?nghi%% ne di hydrochl oride. Stage 1:

2- chl or 0-0-1(31- et hyl propy1) - N- [{3cH-adophenyl )- nethyl) -9H puri_n-6-ami. ne.
The operation iLs carried out as in Stage 2 of Exanple 3 starting from 200
ng of t hef 'ﬂr9odu obtained in Stage 1 of Exanple 3 and 4 ml of butanol and
using 0. 123 mM af 3I+odebvibengegenet hanam ne in place of the benzyl am ne.
Agitation is
EXAMPLE 39: trans-N-[2-[(4-aminoccyclo-~hexyl)-amino]-9-
cyclopentyl-9H-purin-6-yl] -4-bromo-benzene-sulphonamide
dihydrochloride.
Stage 1: 4-bromo-N-[[2-chloro-9-cyclopentyl-9H-purin-6~yl]-
amino] -benzenesulphonamide. l
The operation is carried out as in Stage 1 of Example 8
starting from 257 mg of the product obtained in Stage 1 of
Example 1, 4ml of dimethoxyethane (DME), 390 mg of caesium
carbonate (Cs;C03;) and 236 mg of 4-bromo-benzenesulphonamide
in place of the benzenesulphonamide and the reaction medium
is agitated at a temperature of approximately 100°C for
approximately 2 hours 30 minutes left to return to ambient
temperature, acidified with 4 ml of 2N hydrochloric acid,
followed by extracting with 2 x 10 ml of ethyl acetate,
drying, filtering, evaporating to dryness, impasting in 10 ml
of ether and drying at ambient temperature. In this way 226
mg of expected product is obtained in the form of beige
crystals.
Stage 2: trans-N-[2-[(4-aminocyclohexyl}-amino]-9-
cyclopentyl-9H-purin-6-yl]-4-bromo-benzene-sulphonamide
dihydrochloride.
The operation is carried out as in Stage 2 of Example 8
and 228 mg of trans-1,4-diaminocyclohexane is taken to a
temperature of approximately 150°C, 182 mg of the product

obtained in Stage 1 above 1s added and the reaction medium is

maintained at this temperature for approximately 8 hours.




carried out at anbient tenperature then the reaction nmedium is taken to a

tenperature of 80 to 85C for 22 hours, left to return to anbi ent
tenperature, diluted with 4 ml of isopropanol, |eft fomMavambeer Halkrs at a

tenperature of approxinmtely 0C, foélﬁ}gv\ed by separating, washing with 10
m  of isqpr nol and drying at at erature of approximately 50C After
purificati or?%%%?gf‘?i?ahcya '8l ﬁﬁrﬂge%q% ovysl bhexangkehhyhi @cet at e/ nethyl ene

. har ] . .
chl ori de nathy pn@p@ﬂtdramie/taa‘etﬂm&;yamoggé%akg\gjr%;igépiegtaed product is

obt ai ned jn the. formaf ite crystal

trans- Nz-i(épa?ngh%%yoc @ﬁéﬁwlt o9 L0emhyd preapysnyi N6adt 24 adaphenyl)

- et hyl) Hoplikdni-2 achade aksidie aGichydyoghl ori.de — The operation is carried
% t(%)llfﬁgdn'@;yolfeat"ﬁé“;’pr oduct

out as in,stag of Exanple 3 starting from
obt ai ned i n St(g%%’ Yabova"  Hhd 565 YRS ®f imessihgdin dig a1 Becycl ohexane and

t he reactirbar amedidaming taken aa@uamtgfrpgrtae(ts,hggea f-d40. to 150C for 4 hours
then cool,gd, dowm, gy?(g- 8(?C, diluted with 2 of "“ Wt er/ethyl acetate in a
proportion of 50/ 5 ang ef " 5 SsEeY | &4 ffgo lolf owede dye dvasbdngc Wid h 10 ml of
wat er an@PSwinast ia that Goat ed aqugeusrsgl.yti on of sodium chloride, drying
and evap@gati ngsho dryness- After purification on silica eluting wth

met hanol 7ammoniumhydroxide (NH 1OEl) in a proportion of 98/2 and

160 ng of expected

salificatiohimli 2 1.4 N hydrochloric acid in ethanol,
product i?s@?& aibned in e_J orm. of crystals. 21 Novenber 2003 NVR in DMSO
100 0, 79 (t 8Héls- crp-on e %1 4 sjadH3beHey CHbexy3~ (M2 H 1 - 50

(m 2Ht heZ i @) HHs of the CYQth@Q(NAto%%‘aQnggﬁz%f;l ﬁjﬁé 3,,93( s yll H 3.70(bt)

[H 4,243 (g9, 834bs) 2H 7-17(t)" 1H

axia
3.58(bt) 1H axial H,
4.70(m) 1H N-CH of the cyclopentyl
l1.68{m) 2H
1.87{m} 2H } the CH2's of the cyclopentyl
2.07(m} 4H
7.75
7.88 } AA‘BB’ -phenyl-~

8.01 (s}
8.03(bs) 3n N-CH=N + mobile H's

EXAMPLE 40: trans—N~[2—[(4—aminocyclo—hexyl)—amino]*9—
cyclopentyl—9H—purin—6—yl]—4—methylHbenzene—sulphonamide
dihydrochloride.

Stage 1: N~[[2mchloro—9—cyclopentyl—9H~purin—6*yl]Hamino}—4—
methyl-benzenesulphonamide.

The operation is carried out as in Stage 1 of Example 8
Starting from 257 mg of the product obtained in Stage 1 of
Example 1, 4ml of dimethoxyethane (DME), 390 mg of caesium
Carbonate (Cs,C0;} and 171 mg of 4—methyl—benzenesulphonamide
in place of the benzenesulphonamide and the reaction medium
15 agitated at a temperature of approximately 100°C for

approximately 2 hours 30 minutes left to return to ambient




the equatorial Hs of the cyclohexyl axial H4 axial 141 CH (CH2-CH3) 2
NH CH2- phenyl H5' 7.64(dt) 1H H4' H6' 7.82(s) IH H21 8.04(bs) 3H NH2 +
N=CH- N 8.31 to 9.32 nmobile H's EXAWPLE 42: 21 November 2003
trans- N2- (4-am nocycl ohexyl ) -9- (I -et hydgoropyl ) -
N6-[ 4- (tri feysrramatBoxyy - phenyh 459kt purj -n- 2, 6-di am ne  di hyd-rochl orl de.
Stage 1: 2¢chl oro- g'(l -eLhyI_prépyI‘)‘r-ﬁI{H[t-m?t Piff?%ofrﬁmq%@y}c acid,

phenyl ] - oH: puri'n-6-"&nfhetacHedoperatd on licsmeasr i €d,0ut,@g,L0 Stage 2 of
Exanpl e 3 dstiagt i 091 f&0/ML20Q [0} s roduct obtained in Stage | of
Exanpl e 3 and .4 m of but?gnolvggcr)ld ?Js[{&ﬁgtgogiénﬁsfoflﬂwﬂstlng in 10 ml
(trifluoromethoxy)2Berferias ae #mbistrdcaecopetherhenzyl ARk Bey,, ThE reaction
medi umii s mgicfat ek ateAfioant - t BMsYaturg then taken to a tenperature of
80 to 85' G far 22 hours, left to retur%gt o' arfi dift™ efipettaare, dil uted
with 4 mM of 1sopropanol, left for four hours at a tenperature of

appr oxi matsékye 0oC, t f0ls-awed- bys sepaLalLng hing with 10 m  of
at a ~tenper§t8re %‘?’y@pr& f‘ﬁﬁt"%T‘y 500C After

i sopropan Iy | :
purifi cat ?gﬁilg‘%%% %%“BPEPM%“WH-H "By eh vheanenheethyphoaaaizat e/ met hyl ene

chl ori de Fahadpradpentiden of 70/ 15/ 15, 169 ng of expected product is
obtained in t formof white 21 Novenber 2003 101 crystals. Stage 2:

t rans- N2- (4- aPnﬁjneo((:}SE/)(‘?IIT3 hekyty greiedt oyl proopyl pedGe-2 of Example 8
[4-(triflaodotfst mgxyr- phamydl), 4981 aRuLd ;. 3..6-.di am ne di hydrochl oride. The
oper ation.is cantied gut as i'n Stage 3&0%IO xanpfe'3 ¥4 £Png from 160 ny
of the product “obf ai Red® TR ¥ti@gEciy abtVe, and #5600 tef product

_ ol . .e . i i i
s LA 1 B L L
approximately 7 hours.

Chromatography is carried out on silica eluting with
methylene chloride/methanol/ammonium hydroxide in a
proportion of 80/20/1, then § ml of ethanol, 4 ml of 1.4N
hydrochloric acid/ethanol are added, followed by leaving
overnight, evaporating to dryness, impasting in 10 ml of
ether and drying under vacuum at a temperature of
approximately 60°C. In thisg way 112 mg of expected pProduct is
obtained in the form of beige crystals.

1.33(m) 2# :}_
1.51(m) 2H the axial H's of the cyclohexyl

1.68(m) 2H
-87{m) 2H :}>-
.06 (m) 4H

1
2
the CH2's of the cyclopentyl
2.06 (bd) 4H the equatorial H's of the cyclohexyl
3.02 (bs) 1H axial H,
3.58(bt) 1H axial H,
4.7 (m} 1H CH of the cyclopentyl
7.37 2H
71.85 2H } AA’ BB’ -phenyl-502




then cool ed down to 70-80C and diluted with 20 ml of water/ethyl acetate
in a proportion of 50/50 and left to settle, followed by washing with 10
m of water and 5m of.a saturated aqueous sol ution @fi Newdnben ZHl3ori de,
drying and evaporating to dryness. After purification on silica eluting
wi t h nmet hanol /amoni um hydroxi de (NHAOH) in a proportion of 98/2 and
salification with 1.4 N hydrochloric a2id in ethanol, 149 ng of expected
product i $-dBt affled in the formcroft erysfals NVR in DMVBO 0. 77(t) 6H

(CH3- CH2) g24@Hs) 1195(m (CH3- G). 2-H 1.34(m) 2H 1.50(m) 2H the axial H's
of the cyclohexyl 2.03(m 4H the equatorial Hs of the cycl ohexyl

3. 02(bs) Esly‘ikér‘_ﬂ ,transgi? hf9-aminaxyal olgxy 14930 L aFhp Ry 1) CNP- CH3) 2

7.38 8.09 (2Hibdofien AgiNLL 85 97, NH2, .+ N .10.76 assuned
mobile H's { EXAI\/PE%% ggficc%ﬁlgggirﬁ‘%cgﬁﬂl\lgr ?é‘g %wetlhaf/nl %ﬁgﬁigﬁ%@[ %91

ani nocycl gtRBRy L) -2 EHIREP- 9= (L-adthivy b prop) YN-AH3pu pHaRB Y )~

am no] - benzeoat e - &-Novenpes 200 102 Stage 1: et hyl
4-[[2-chloro-9-(1-ethyl propyl)-9Hpurin-6-yl]- am no; --benzoate. The
operation is cHifiWFGULCAs!T (Fasrage oubfasExanmsteds 2 stlarfiagler dm 200 ny

of ' the preductieptaidedodmetagant ptodEx@mi&idegnth 45dd,Lh Bytanol and
usi ng 158 4-- am no-benzoate in place of the %enzyl am ne.

of et hyl _ .
Agi t ati onEggmpL%r} B Gullatt ddeRt fedpetidcude 12 Reh! tHe Y é&8Pron medi um
is taken benaehemp@iaatbiite0fn §) e 850G ROBA2 NaMESe. | 6fdida@iohetyrn to
anbi ent ten‘gerature, diluted with 4 nl of isopropanol, left for two days
at a tenpEPALLTe Bt 2apprbkiHattErmpeoet U ol 1 eRednBy L &paidt 8§ URashi ng wi t h

10 M is taken to a temperature of 80 to 85°C for 22 hours,
left to return to ambient temperature, diluted with 4 ml of
isopropanol, left for three hours at a temperature of
approximately 0°C, followed by sepérating, washing with 10 ml
of isopropanol and drying at a temperature of approximately
50°C. After purification on silica eluting with
cyclohexane/ethyl acetate/ methylene chloride in a proportion
of 70/15/15, 235 mg of expected product is obtained in the
form of white crystals.
Stage 2: trans-N2-(4-aminocyclohexyl-9-(l-ethylpropyl)-N6-
[(3~iodophenyl)"methyli—9H—purin—2,6—diamine dihydrochloride.

The operation is carried out as in Stage 3 of Example 3

starting from 226 mg of the product obtained in Stage 1 above
and 565 mg of trans-1,4-diaminocyclohexane and the reaction
medium is taken to a temperature of 140 to 150°C for 4 hours
then cooled down to 70-80°C, diluted with 20 ml of
water/ethyl acetate in a proportion of 50/50 and left to
settle, followed by washing with 10 ml of water and 5Sml of a
saturatéd aqueous solution of sodium chloride, drying and
evaporating to dryness. After purification on silica eluting
with methanol/ammonium hydroxide {MHAOH]) in a proportion of
98/2 and salificacion with 1.4 N hydrochloric acid in
ethanol, 160 mg of expected product is obtained in the form

of crystals.




of isopropanol and drying at a tenperature of approximately 50C After
purification on silica eluting with nmethylene chloride/ethyl acetate in a
proportion of 90/10, 209 ng of. expected product is @dthgvaedei A0Ghe form
of white crystals. Stage 2: dihydrochloride of ethyl trans-4-[[2-](4-
am nocycl ohexyl ) -am no] - 9- (1- et hyl pnopyl ) -9H purin-6-yl]- am no]-benzoat e
The oper Ll rried out as in Stage 3 of Exanple 3 starting from 198

ng of the,pseducdy obt ai ned ir&HS%&?e 1 above and 582 ngy of
trans- 1, 4-di am nocycl ohexane “a# h&treaction nediumis taken to a

tenperat dr &3 6% P40 to 150C f eH;4ceurs then cool ed down to 70-80C, dil uted
with 20 m 3pfm) water/ethyl acetate in a proportion of 50/50 and left to
settle, followed by V\E}ing with 10 m of water and 5 nl of a saturated
aqueous $oPUtMorfFof sedi untfohleoridel’ dryf ngreargclenaparating to dryness.
After pupidsgatispn on silica utin with nethanagl /a i um hydr oxi de
(NH4OH) in a proportion of é:g!fzé%%%osrallai fﬁcgt?gn&vﬁ tcﬁgfr.gaewlnydrochl oric
acid in “elh&ifdl 17184 ny of expettied product is obtained in the form of
crystal s3.70M¥R)i nyDVBO 0. 80 g;%%ﬁqys- CH2- CH 2. 00 (q) 4HCH3- - CH2- - CH
1.39(m 2H 21 November 2003 1.53(m) '2H 2.09(m 4H cycl ohexyl 3.03(bs)1H
3.69(bttJ 14 W32(n) 1-34(t)3FH7{U62ENB.,152H 8.08 103 the axial H s of the

cycl ohexylgife egyatorial H ﬁHQéHgt—Bﬁen&i(i al Hg

7.17(t) 1H Hg”

7.46(d) 1H

7.64(dt) 1H } He' Hg’
7.82(s) 1H Ha'

8.04 (bs) 3H NH; + N=CH-N
8.31 to 9.32 mobile H's

EXAMPLE 42: trans—N2—(4—aminocyclohexyl)—9~(1—ethylpropyl)—
N6—[4—(trifluoromethoxy}—phenyl]—9H—purin—2,6“diamine
dihydrochloride.

Stage 1: 2-chloro—9"(l—ethylpropyl)—N—[4—(trifluoromethoxy)—
phenyl]-9H-purin-6-amine.

The operation is carried out as in Stage 2 of Example 3
starting from 200 mg of the product obtained in Stage 1 of
Example 3 and 4 ml of butanol and using 0.13 ml of 4-
(trifluoromethoxy)-benzenamine in place of the benzylamine.
The reaction medium is dgitated at ambient temperature then
taken to a temperature of 80 to 85°C for 22 hours, left to
return to ambient temperature, diluted with 4 ml of
isopropanol, left for four hours at a temperature of
approximately 0°C, followed by separating, washing with 10 ml
of isopropancl and drying at a temperature of approximately
50°C
After purification on silica eluting with cyclohexane/ ethyl
acetate/methylene chloride in a proportion of T0/15/15, 169

mg of expected product is obtained in the form of white




axial HL NCH (CH2) z + 0-CH2-CH3 O -CH2-CH3 f AA BB' =C-NH phenyl - C02
NH2 + N=CH- N 9.00 to 10.86 assuned nobile Hs EXAMPLE 44: trans(.+-.)-N2
-(4-am nocycl o- hexyl ) -N6--[ (3- iodophenyl.) -nethyl] -29-Ngvémtret B§¢r opyl )
-9H--purin-2, 6-diamne dihydrochloride Stage 1:
(-+-.)-2-chloro-N[(3-iodophenyl)-nethyl]-9-(l- nethyl propyl)
-9H - purin-6-am ne. The operation is carnped out as in Stage 2 of Exanple 9
starting from26&amg.of the product obtained in Stage 1 of Exanple 9 and 4
benzenenet hanam ne in place of

m of butanol_and ysi ng 0.128 m of 3-iodo-

t he benzyl aFﬁﬂea—(LG3F§e. FEAT T (4r8aitaRfY St thikert ) t6-41 tenpdrarare) of 680 to

85C for approx (mati€l Yo 2Zndris:ss) -bakhyl p- sieti 1t 9 aohi it t enperature,

diluted with d4m&?/ of L?OFr%%gnol and placed for two days at a tenperature
of approxi mat &Y Bec fottGwed by  separating, washing with 10 m of

i sopropanol and dmyiengp@tattior arpenatus@ Qfc aRPLAXEPRLL! Y F0Ex b &3

purificationsot%é Si Iiga el u in% wi.ith nmet hyl ene chloride/ethyl acetate in a
proportion of° 93189 56 eXpetPBP HBEIcOrained aiméd2gentt Meo¥or m of

white crystalsd 3bageg 2of tamms-114 -3 Nei ey @moReg YL O ieX ) M8z {35

i odophenyl) - net hyl |- 9- ( 1- met hyl propyl ) - 9H purin-2, 6-di anm ne
di hydr ochl orim(?d%i“hésoi(c)%‘?ed’c iGh 3 e@é?%‘?‘é‘ﬂreod’tf 389 ko StHYE Fosf ‘ERawpi e 9

starting fromm2i9cngled ddwn prodoeBoodtaided 1ReSt agen b@hkaver and 720 ny

of trans-| ,4-w%itam ngc%/]gl ohexane. After 21 Novenber 2003 104 urification
PR O e For PERANPPRO G 1005 8F i PPERY 0w iL&fEaFPi ed out

under the sanf® €ond
with 10 m 1.séNtBE]l/ B heneld byolhenesdy byi@yaporat bag.4@ duwAess; 4a 4his
way 232 ng of roduct .is_obtained in the formof crystals. NMR in

expect ed
OVBO 0. 80(t) S§ﬁ“é§§?%:ﬂ‘ﬂ‘f)eoi{57§°%8t?‘?‘t’aool‘mﬁ%i%@cﬁ?lorider drying and

evaporating to dryness. After purification on silica eluting
with methanol/ammonium hydroxide (NHOH) in a proportion 6f
98/2 and salification with 1.4 N hydrochloric acid in
ethanol, 149 mg of expected product is obtained in the form
of crystals.

NMR in DMSO

0.77(t) 6H (CE}"CHz)z_CH
1.95(m) (CH]‘CEZ)_g—CH
1.34 {m) ZH

1.50(m)‘ 2H the axial H's of the cyclohaxyl
2.03(m) 4H the equatorial H's of the
cyclohexyl

3.02(bs} 1H axial Hy

3.64(bt) 1H axial H

4.30(m) 1H CH- (CH2-CH3) ;

7.38 '

8.09 2H AA’ BB F3CO-phenyl -N

8.07 NHy + N=CH-N

8.93 to 10.76 assumad mobile H's

EXAMPLE 43: dihydrochloride of ethyl trans-4-[[2-{(4-
aminocyclo—hexyl)—amino]-9—(l—ethylpropyl)—9H—purin—6—yl}—

amino]-benzoate.




. 1.58 4H 1.52(d) 3H 2.03(m 4H cycl ohexyl 3.03(bs)1H

%. ég(ta'?) 1H 4.(229(rr) 1H 4. 7(8(%)3)2H 7.16(t) 7.46(bd)1H 7.64(dt)1H 7.80(bs) 1H
8.06(bs) <3H 8.41.to 9.42 the axial Hs of the cycl oR&xydvemBEB2T@H t he
equatorial Hs of the axial H4 axial H N CH CH3 NH CH2-phenyl. H5 H4,
H6 H2 NH2 + N=CH- N assuned nobile H s EXAMPLE 45:

trans- N-(4- é.@auu@ttm/l@ ZAUBA2 {1 dschy Tpropen) eit-purin-6-y1) -

ani nocycl ohgxyl ) lj{lo%--g cycl opentyl - 9H puri n- am noj - ol

et hyl]-am noia onyﬁ benzami de tri hydrochl ori de. Stage 1: ethy
2[[[2-[(2-chl 0r0”=‘59e oy ety lisOkdapiied- 6oy 35z i, Stage 2 of Exampl

hyl noj - sul nyl ] -benzoate. The operat S carrleg out as
?rrP g?l‘ggt 1y01:aa£qL ]fer% a?’/“tql Rd thsnmPredusy @Et@h@ecprladtﬁﬁawbtlaqued in

Stage 1 of EEmam)ée?, Tandh WmlOfofW%h@}ﬁhgmeaHQ| Qi de, 2 Ofoetfhtyl gthyl ami ne
and 400 ng-of . neth 2- (chl or asul phonyl ) - benzoa e |n pq
4- et hyl - beﬁ?é?fés}ﬂ%/rbﬁ@}ﬁec 4cipd 26K 6Fi §8e Phenytdrei neactigirt atEdirumsi s

agi Lated atcanbieniolemeratich . tahoaPREQLL TBLEL Y0 MOdLes, (Then, S o

er is added, followed by extract| n
2ﬁf0rlde is taken to a temperature of 80 to 85°C for 22 hours, left to

return to ambient temperature, diluted with 4 ml of
isopropanol, left for two days at a temperature of
approximately 0°C, followed by separating, washing with 10 ml
of isopropanol and drying at a temperature of approximately
50°C. After purification on silica eluting with methylene
chloride/ethyl acetate in a proportion of 90/10, 209 mg of.
eéXpected product is obtained in the form of white crystals.
Stage 2: dihydrochloride of ethyl trans-4-{[2~[(4-
aminocyclohexyl)—amino]—9—(l—ethylpropyl)—9H—purin—6—yl]—
amino] -benzoate

The operation is carried out as in Stage 3 of Example 3
starting from 198 mg of the product obtained in Stage 1 above
and 582 mg of trans-1,4-diaminocyclohexane and the reaction
medium is taken te a temperature of 140 to 150°C for 4 hours
then cooled down to 70-80°C, diluted with 20 ml of
water/ethyl acetate in a proportion of 50/50 and left to
settle, followed by washing with 10 ml of water and 5 ml of a
Ssaturated aqueous solution of sodium chloride, drying and
evaporating to dryness. After purification on silica eluting
with methanol/ammonium hydroxide (NH4,OH) in a proportion of
98/2 and salification with 1.4 N hydrochloric acid in
€thanol, 184 mg of expected product is obtained in the form
of crystals.
NMR in DMSO
0.80(t) 6H CH3-CH2-CH
2.00(q)  4H CH3~CH2-CH

1.39(m)  2n }




washing with 5 m of H20, drying and evaporating. After 21 Novenber 2003
105 chromat ography on silica eluting with nethylene chloride/ethyl
acetate in a proportion of 70/30, 129 ng of expectedZ2pNoderaben Z03hus

obt ai ned. Stage 2: trans-N- (4-am nocyclohexyl) -2- [ [ [2- [ [2- [ (4-
am nocycl ohexyl ) -am no] - 9-cycl opentyl - 9H puri n- 6-yl ] -am no] -

et hyl } - am no] -lsghp?honyleg -benzam de tri hydroéchl oride. The operation is
carried out as 'PA'®tage® of Exanpii® BoFlast@rs iy cheom dldnewylof the
product obtai redsim) Stage 1 above andy282 of . .

trans--1, 4- di am goc cl ohexane and the regc?g%antorﬁg&i Ui df Hékted to

appr oxi matelycﬁ CERy approximately 3 hours then returned to 80C, 5 nm

of AcOEt then3103mbs)f 1warm water aree,lgggj_g%T followed by leaving to return
0O m of ethyl acetate,

to anbient t ratyre, extracting with 2
washing with %gggf&otf% gé‘t urat ed aqueoudxsd} uti on of sodium chloride then
drying. After4pd?id)i cati on by chromat OL@{phthz n +Si0|—icﬁa—ceﬂ uting with

nmet hyl ene chl Qrgg&{) me Hanol / ammoni um _hydroxi‘de in a-proportion of
80/20/2.5, 5 i~ of '1.4N" hydrochl ori c @cti#/€thanol is added, the reaction -
mediumis |eft9%o crysgtal l7Tgze followed by filtering, rinsing wwth m  of
et her and dry'?]ng? under Macggfzﬁ In this way 58 ng of expected product is
obtained in the torm of 'a bei gd’sdE d. “CNVRBIENBVBOO4. 29 to 1. 628Ht he axi al
H s of the cyel@hexyl 1.71(m 2H1 1.90¢m) +2kUtheg, CH2' s of the cycl opentyl
2.07(rrasked)Hj) @U Jt%( gF 2.07(m 8Ht he equatorial Hs of the cycl ohexyl
3.02 (bs) >2H in excess " the axial H4-H4' ' ¢s3uagd olpHe3 HI3( nasked) the

CH2-NH s 3. 7 EXFRMREd N4 3H e @ssUMes2 A -ni el & naoA) 86T (3H 7. 42(dd)
1H 7.
°8(m Hbaopheny1) ~methyl]-9-(1-methylpropyl)-9H~-purin-2, 6-diamine

dihydrochloride.
Stage 1: (-+—.)—2—chlorohN—[(3—iodophenyl)—methyl]—9—(l—
methylpropyl)-9H-purin-6-amine.

The operation is carried out as in Stage 2 of Example 9
starting from 200 mg of the product obtained in Stage 1 of
Example 9 and 4 ml of butanol and using 0.128 ml of 3-iodo-
benzenemethanamine in place of the benzylamine. The reaction
medium is taken to a temperature of 80 to 85°C for
approximately 22 hours, left to return to ambient
temperature, diluted with 4ml of isopropanol and placed for
two days at a temperature of approximately 0°C, followed by
Separating, washing with 10 ml of isopropanol and drying at a
temperature of approximately 50°C. After purification on
silica eluting with methylene chloride/ethyl acetate in a
proportion of 90/10, 290 mg of expected product is obtained
in the form of white crystals.

Stage 2: trans(.+—.)—N2—(4—aminocyclo—hexyl)—N6~[(3—
iodophenyl)—methyl]—9—(1—methylpropyl)—9H—purin~2,6—diamine
dihydrochloride.

The operation is carried out as in Stage 3 of Example 9
Starting from 279 mg of the product obtained in Stage 1 above

and 720 mg of trans-1,4-diaminocyclohexane. After




CH of the cyclopentyl aromatic Hs 21 Novenber 2003 106 7.84(dd) 1H 8.17
the NH2' s + N=CH- N 7.02 8.23 | assunmed b' | 8.37 8.83 assuned nobile Hs
EXAMPLE 46: trans-N-(2-[[2-[(4-am nocycl o- hexyl) -am n@jl N®ember 2003

cycl opentyl -9H purin-6yl]-am no]-ethyl]- trifluoronethanesul phonam de

di hydrochl or. de. Stage 1: 104

N-[2-[(2-chbarasf9caycobopeident -Hd Mo Brtki80LN0L- o, Example 9, .
met hanesul phonam de. The operation 1S carried out as in

ethyl]-trifluor ,

Stage 1 of E?iﬁ%?%aﬁbo%tja?tq%ﬁlf%rﬁ%@l@ éf mhelpewduct/Dittaiated i n St age
1 of Exanpl €o71lowedl bofefmBidy I 0.17 .of _triethylamne,
0.128 ml of trifl uoro%etﬁesautﬁgﬁqﬁmc%ggggsséh%%r?116 si%a%I%éz% n}ol% Yhe

4- net hyl - beR¥BRESEH phtrwctacisd okdtilimeiddént hbr Ehemr eacéigscatedi um i s

agi tated at yagbignpusdenperature for approximately 30 mn. Then 2 ml of
water is added, foltowed by extracting with 3 x 5 m of nethyl ene
chloride, wAsBPhg) wiih 5 m  of saturatég-&iadi um chl ori de, drying,

evaporating; hgpastingijy 5 m of et Qgﬁﬁr}g@ in'5mM of pentane,

separating and drying. In this way 3 expect ed product is obtained
in the formof7atbel g8 Gal idf  Stage 2he axial H's of the cyclohexyl

trans- N ( 2- i[][ig-é)g%ﬁm nocycl o- hexyl ) -.am no] -9

cycl opentyl =9 f)u in-6-yl]-amno]-et hﬁiFCI’f ri fluoromet hanesul phonam de

di hydrochl ozi @dg{(mjThed operation is carkhedegubtdsiin Htagee 2,f Exanple 10
starting from 292 of the product obtained in Stage 1 above and 810 ng
of trans-1,4¥9 ?f?’r‘?’fq;g]cycl ohexane and the reaction mediumis heated to
approxi mat eRyo 148065 fir approxi mately §xiQ9UH45 then returned to 80C, 5 m of
At CEt then %069rr1(bof war m

t) 1H axial H;
4.49(m) 1H N-CH-CHj
4.78(bs) 2H NH-CH;-phenyl
7.16(t) Hg
7.46{(bd) 1H
7.64(dt) 1H Ha, He
7.80(bs} 1H Ha
8.06(bs) <3H NH; + N=CH-N ,
8.41 to 9.42 assumed mobile H's E

EXAMPLE 45: trans—N—(4—aminocyclohexyl)~2~[[[2—[[2~[(4~
aminocyclohexyl)—amino]~9—cyclopentyl—9H—purin—6—yl}—amino]—
ethyl]-amino] -sulphonyl]-benzamide trihydrochloride.

Stage 1: ethyl 2[[[2—[(2—chloro—9—cyclopentyl—9H—purin—6—yl)—

amino]-ethyl]-amino}-sulphonyl]-benzoate.

The operation is carried out as in Stage 1 of Example 10
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 4 ml of methylene chloride, 0.2 ml of
triethylamine and 400 mg of methyl 2-(chlorosulphonyl) -
benzoatg in place of 4-methyl~benzenesulphonic acid chloride
then the reaction medium is agitated at ambient temperature
for approximately 30 minutes. Then 5 ml of water is added,
followed by extracting with 2 x 10 ml of methylene chloride,
washing with 5 ml of H0 , drying and evaporating. After



water are added, followed by leaving to return to anmbient tenperature,
extracting wth 2 X 10 nl of ethyl acetate, washing with 10 m of
saturated sodiumchloride and drying. After purlhf: cati davérybedOdidat ogr aphy
on silica eluting with 21 November 2003 107 nethylene _
chl ori de/ met hanol / amoni um hydroxi de i n1&5 proportion of 85/15/1.5, 5 m of

4N hydr ochthoomat: tharall ikks added t&agtlgq@é:g diumis left to
o it i ) ri nmﬁ% with 5 rﬂﬁ%ﬁ%gt her and drying

rstalllzef |10 iltering,

ﬁnéer vacuumP Weé:q\kﬁy 6T AG 6f EBxPERPRECI¢H culuch0 /39, oBRA&i rmedollfn t he
form of whiéepsaldd JWVRUR OVBOLLE. 3BEAI R 1.52(m) 2H the axial Hs of the
cycl ohexyl 1. 70( 2H 1.90(m 2H the CH2's of the cyciopentyl 2.03

masked( m . * IHansgPCri —aMirReYegeag oY} at 2 H L 2of[ (ke (@ycl ohexyl

h L= ¥ axi_al 9
Crsked) G Ry SRR G PR e o e B ViR Bo A s
N=CH N 8. 318199 -ﬁmlmu@ydph@bwﬂé bRz Ude mwg&o@morlde

4-1 (4- NOLY
;%aggcycl[ f)heigll ) ani %Ig%q%{cyé %g]e?i?LF %I—E1L1£ Ut nlrb Sh3Peaki R) Example 10
et hyl ] - benz&reguinghdwam dé Lt mghydrobdalprmcﬂiﬁ:t Sil:&@anled in Stage 1 above

’:’E LiL][ (i- Cha! uoro&b%ﬁgle(r%ggs ﬁoﬁaﬁlpgi‘!ﬂglts Bl r‘]aic‘)'i?n gl EhPr FeackébNas in
Stage 1 of r@camni dslBestant tﬂgabp@ﬂkﬁ&@té\%{ Olftzd"fte fI%OQF!EEoQ%QtQEQ sn Stage
I of Exa”Hl r§ éﬁen rgiurnthyleng ghjog mfiof AcOEt then 10 ml of warm
water are added, followed by leaving to return to ambient
temperature, extracting with 2 X10 ml of ethyl acetate,
washing with 10 ml of saturated aqueous solution of sodium
chloride then drying. After purification by chromatography
on silica eluting with methylene chloride/ methanol/ammonium
hydroxide in a proportion of 80/20/2.5, 5 ml of 1.4N
hydrochloric acid/ethanol is added, the reaction medium is
left to crystallize folliowed by filtering, rinsing with ml
of ether and drying under vacuum. In this way 58 mg of
expected product is obtained in the form of a beige solid.

NMR in DMSO

1.29 to 1.62 8H the axial H's of the cyclohexyl
1.71(m) 2H 1

1.90(m) 2H | the CHZ's of the cyclopentyl
2.07 (masked) |

2.18(m) 2H 1

2.07(m) 8H the equatorial H's of the cyclohexyl
3.02(bs) >2H in excess the axial Hy,-Hy' 's

3.18{m) 2H

3.12 (masked) :}>_ the CH;-NH's

3.71 (masked) 3H the assumed axial H;-H;’'s
4.76(m) 1H CH of the cyclopentyl

7.42(dd) 1H

7.58(m) 2H aromatic H's




triethylamne and 0.128 m of 4-fluorobenzenesul phonic acid chloride in

pl ace of the 4-nethyl-benzenesul phonic acid chloride then the reaction
mediumis agitated at anmbient tenperature for approxi2idiceeybg02¢idn. Then 2
m of water is 21 Novenber 2003 108 added, followed by extracting with 3 Xx
5 m of nethylene chloride, washing with 5 m of saturated sodi um

chl oride, 7d4/ddsy, evaporating, inpasting in 5 m of ether then in 5 ml of
pentane, sgpgrating and drying. |n this way 360 ng of expected product is
obtai ned. Stage 2: trans-4-[(4-am nocyclFoReRgFi=lni no]-N-[2- ([ 2-[ (4-

am nocycl oheé¥/| ) am no] - 9~ cycl opent yl - 9H puri n-6-yl ] -am no] - _
et hyl] - bergez;esul phonam de trihydrochl oride. The operation is carried out

as in Stage 2 of Exanple 20 staffFRYe?rBok17s thig of the product obtai ned
in Stage B.&ove and 450 ng of trans-1, 4-di am nocycl ohexane and

t he-reacti on medi um i s—heated to approxi mately 140C for approximately 3
hour s ther18‘léft toreturn to 80C, 5 m of AcOEt then 5 ml of warm water
are added exaverreaeti ePaABANUM L Brdef 4 1.9 40 rn__to_anmbient tenperature,
foll owed by extracting with 2‘%( % nqu oa%lélt%tﬁgfﬂgc%?’é’fe, ?/\m/ajéﬁ?ﬁg?vm th 10 m
of satura &1§BGP&H11*gﬁerra@-@hﬂrﬂnhm;ﬁiwg.-emyen—purification by

chr omat 0grapBE  ue2BmS k) I AN et hyl ene_chl ori de/ net hanol / anmoni um
hydroxi de in a propoﬁ?gﬁs%ﬁ%% 2 :}’30%'&1@%1%8 ¥R - hydrochl ori ¢ aci d/

et hanol i£tadged’ Nhé2reééetéohonedi-umdiepeheft-ba-giystastyze- Lol doned by
filtering LASLDQ.: W ml, of ether and drying under vacuum In this way
62 ng of eé%’éit ggl%?%gﬂ%{‘e?%a%eb?%pﬁ?&aﬂﬁdﬁhe formof white crystals. NW
in DVBO 1.15 tBhd. efa)idiH iheavdiala Bus ab thescygd Obea%gxarl%p%(@ 2H
1.88(m 2I§Itt QECHZ s of é?e cyclopentyl 2.03 masked(m 2.17( 2H 2. 03(m
8H the equatdriaf FFe™of8e HEI &flcldifepprdugtogbhyined 1iHta@- N & assumed
axi al  Hg- Bxainp18. 22( bty 16t axd@ly1dik R1606HL, 35! |7 G- G- NH + assurred

axial HL

triethylamine, 0.128 ml of trifluoromethanesulphonic acid
chloride in place of the 4-methyl-benzenesulphonic acid
chloride then the reaction medium is agitated at ambient
temperature for approximately 30 min. Then 2 ml of water is
added, followed by extracting with 3 x 5 ml of methylene
chloride, washing with 5 ml of saturated sodium chloride,
drying, evaporating, impasting in 5 ml of ether then in 5 ml
of pentane, separating and drying. 1In this way 315 mg of
expected product is obtained in the form of a beige solid.
Stage 2; trans—N-(2~[[2—[(4—aminocyclo—hexyl)—amino]—9—
cyclopentyl—9H—purin—6—yl]~amino]~ethyl]—
trifluoromethanesulphonamide dihydrochloride.

The operation is carried out as in Stage 2 of Example.lo
starting from 292 mg of the product obtained in Stage 1 above
and 810 mg of trans-1,4-diaminocyclohexane and the reaction
medium is heated to approximately 140°C for approximately 3
hours then returned to 80°C, 5 ml of AtOEt then 10 ml of warm
water are added, followed by leaving to return to ambient
Lemperature, extracting with 2 X 10 ml of ethyl acetate,
washing with 10 ml of saturated sodium chloride and drying.

After purification by chromatography on silica eluting with




4.75(m 1H CH of the cyclopentyl 6.63 2H 21 Novenber 2003 7.45 2H AA BB
109 S02-Phenyl-NH 8.15(s) in excess the NH2 + N=CH N 7.18 8.31 assuned
nmobile Hs 8. 37 8.96 EXAMPLE 48: 21 November 2003
trans-N-(2-[[2-[[4-am Lnocycl o- hexyl ) -am nol - 9-

cycl opentyl -9H purin-6-yl]-amno]-ethyll-4-(trifluoromethyl)-

benzenesul phonam de di hydrochl orl de. Stage 1:

N-[ 2-[ (2-chl oro-9-cycl opentyl - 9H purin-6-¥3 -an noj -

et hyl ] - 4- (tri fltptereth ) ioléazéresuhphonernden hyfiexaperiat izon is carried
out as in St agepaop@frtEa,arml @b,lpsﬁlt %rtgngl forr,om 280, 0f 1 4 e product

obt ai ned in Stage of anpl e 3 n net hyl ene chloride, 0.1~ m of
triethylanine a?fdldzlgﬁh‘?fb‘”of”@?qerq f Itbér’ﬁ?é?tthw)me‘jdé'ﬁzéﬁe]sﬁﬁtphénl c acid
chloride in placgsetithe 4omebhad henzenasuhphenisingcivdeehy ani de, edgn the
reacti on nedi um dra)grlltat d at_anbi ent tenperat ulr6§ for \/ﬁpr oxi mately 30
mn- Then 2 m wat et i’s dee%cuufnoll{)“vvetcﬁ‘lﬁyw%‘kt cf (b? 88X 5 m of
nmet hyl ene chl omrdeiuCV\/ashlomgawM i mhe oforgabarat e ss(l)dtﬂum chl ori de,
drying, evapora{fg, hRasting in 5 m of ether then in 5 n of pentane,
separating, anddrying. I1n this way 375 ng of expected product is

obt ai ned. St agel - 28t pAnS-N- ( 2- [L}_}4 am nocycl o- hexyl ) - ami nol - 9-

cycl opent yI - 9H-pupi(Ry G2yl | - am nof - etehyl 1z An(4r ko HQRAMELBYINS 1

benzenesul phonam de d| h drochloride. The operacion is carried Yout as in
Stage 2 of Exa I«Q i) igtartlng rom 188 ng of the product obtained in
Stage | above @and440img of traps- 1;4ech@msn@@y@{@@&aa§em t he reaction
mediumi s heatezd r30 ag'%)rom mat el 40' C for approximately 3 hours, left to
return to 800C° 5 o0t URGEt thén 5 M of warmwater are added, the
reacti on nmedi urd-il8 (hiefaH t o retur to anbient tenperature, foll owed by

extracting VMtIE.%?%ﬁ? JH 21 Novenberu%Q%%uatorlal H's of the cyclohexyl

3.05(bs) 1H axial H,

3.46(bt) 2H CH,-NH-50;

3.74{bt) axial H;

3.79 (masked) CH;-NH-C=N

4.77(m) 1H CH of the cyclopentyl
8.02 <3H the NHz;'s + N=CH-N
.31

8.93 assumed mobile H's
9.47

EXAMPLE 47: trans-4-[ (4-aminocyclohexyl) ~amino]-N-[2-[[2~[ (4—
aminccyclohexyl) amino]-9-cyclopentyl-9H-purin-6-yl] -amino] -
ethyl] -benzenesulphonamide trihydrochloride.

Stage 1: N-{2-{(2-chloro-9-cyclopentyl-9H-purin-6-vyl)-amino] -
ethyl]-4~fluoro-benzenasulphonamide.

The operation is carried out as in Stage 1 of Example 10
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 3 ml of methylene chloride, 0.17 ml of
triethylamine and 0.128 ml of 4-fluorobenzenasulphonic acid
chloride in place of the 4-methyl-benzenesulphonic acid
chloride then the reaction medium is agitated at ambient

temperature for approximately 30 min. Then 2 ml of water is




i i d sodium chloride,

thyl acetate, washing with 5 m of saturate odi ( _
tlﬁgn 3]; yieng?/ After purification by chromatography on sili cabglnzu(;tm%ngoymlgpl
met hyl ene chl ori de/ met hanol / amroni um hydroxi de in a Pt dpeemn _ 0/1,

S m of 1.4N hydrochloric acid/ ethanol is added, th_et Legcﬁﬂi ogf rrgfllh(t;;n Ia?\d
stallize, followed byfilterlng, rinsing w _ _ (
::I(ra;c/lt nzgou(r:ur:lgr vacuum In this way 148 ng of,q expected product is obtained in

' f th
t he form of V\kadtdedcrglcsllaluse.d NVReknrél\{zﬁag% ggg% e%("H) e gei%x%al%lj fhg e
(C::I)fl(zzl ghg?ylt hé g;j?((:gjf ‘in‘t731( 108 ’t‘l”n%tg n%]d‘h‘t &fi ahtk s af sblal&umycthb:lsle}(?d
3. 05(bs) axi aldring, lbrapidradifg, 3fhpé%ﬁa%g”l Fhe ] Cﬁgbggtvﬁﬂéﬁﬂ éHmAA BS

med axial Hz
EB?:—ZpEE_nﬂ_IZS&;l%BEFt%a”aﬁilsH%'egaFF\l‘:@-l-WdE%AMPDE 49in assumedy mbdi ey Hes trans

- 4--.) - N2- egdearichanyabas hexybyt ai9red( 1

| - 9H— 2, 6-di am ne di hydrochl oride. Stage 1:
et PLOPY) SMBGBrAPYLBLLRUT I 209 A diydroonl ori de, , 2

aminocyclohexyl)amino] -9- cyclopentyl—QH—purln—G—yl]—amlno]—
ethyl]-benzenesulphonamide trihydrochloride.

The operation is carried out as in Stage 2 of Example 10
starting from 173 mg of the product obtained in Stage 1 above
and 450 mg of trans—l,4—diaminocyclohexane and the reaction
medium is heated to approximately 140°C for approximately 3
hours then left to return to 80°C, 5 ml of AcCOEt then 5 ml of
warm water are added, the reaction medium is left to return
to ambient temperature, followed by extracting with 2 X 10 ml
of ethyl‘acetate, washing with 10 ml of saturated sodium
chloride then drying. After purification by chromatography
on silica eluting with methylene chloride/methanol/ammonium
hydroxide in a proportion of 75/22/03, 5 ml of 1.4N
hydrochloric acid/ ethanol is added, the reaction medium ié
left to crystallize followed by filtering, rinsing with
5> ml of ether and drying under vacuum. In this way 62 mg of
expected product is obtained in the form of white crystals.

NMR in DMSO

1.15 to 1.61 {(m) 8H the axial H's of the cyclohexyl

1.69(m) 2H )

1.88(m) 24 ; the CH2's of the cyclopentyl

2.03 masked(m) J

2.17(m) 2H

2.03(m)'8H the equatorial H's of the cyclohexyl
2.99(m}) 4H 1 CH>-CHy;-NH + assumed axial Ho~H4"
3.22(bt) 1H axial H*

3.70(m) 3H 1 CH;-CHy-NH + assumed axial H,
4.75(m} 1H CH of the cyclopenty]

6

-63 2H ::F_




. The operation is carried out as in Stage 2 of Exanple 9 starting from 200
ng of the product obtained in Stage 1 of Exanple 9 and 4 ml of butanol and
using 0.132 m 1- propanam ne in place of the benzyl afi NevefgétA30N |1 S
carried out at anbient tenperature then the reaction nmedium is taken to a
tenperature of 80 to 85C for approximately 22 21 Novenber 2003 111 hours,
|l eft to return to anbient tenperature, foIIovved by taking up in 5 nm of

ethyl acetate, , o] g to drypess, t%hasting in 5 nl of pentane at
anbi ent tenperat U§Q ngui:E‘{séeégar ati ng,%@a?h?ﬁ@lvﬂh 5 m of pentane and drying

at a tenperature of approximtely 50C After purification on silica eluting
with nmethylene chloride/ethyl acetate in a proportion of 90/10, 203 ng of
expected product is obtained in the formof white crystals. Stage 2:
trans(. +-.) - N2-164sani mooywise- hexythe 1+ N=CH-N

met hyl pr opyI yr N&- propyl - 91 purhyn- 2, 6- di am ne di hydrochl oride. The
operation is carried out as in Stage 2 of Exanple 44 starting from 117 ng
of the produdt3dbtained in Stage dsabove nodnde500s ng of

trans-1, 4--digannocycl ohexane. fIn this way 80 ng of expected product is
obtained in the form of _crystaljs. NVR in DVSO 0.81(t) 3H CH3-CH2-CH

0.96(t) 3H CH396H2-CH2 1.38 to 1.47 4H the axial H s of t he cycl ohexyl

1.52(d) 2H CHgafebh (M a2tk 2. 1. 2.08(m 4H
t he equat ori M“I_H'_ét‘;‘&at % (?:l)%'cl ﬁeiﬁlzz L 40FT e c‘fﬁ? axtay (¥s) 2H
HN- CH2-  ( chaicHFloBem(istof neptram@rrymramdnmafmhym M—@tkﬂfmic(ﬁlﬁr)etﬁ?[hﬂ) NH7 +

N=CH- N 8. 25 b@ngeggs,ﬁsrmé ;1 §ob LE 50: trans (. +- .) --N2--
(4-am nocycl o- hexyl)) - Q?IEQI HQ ahﬁ‘#ﬁ?%‘%i%\@ N6- [4- (trifluoromethoxy)

--phenyl] -9Btagarin-ty (2 6-(2dq:iamrme9dr:hyﬁ09@’rﬂydf-i9ﬂemrm 6-yl) ~amino] -
ethyl]-4 (trlfluoromethyl)—benzenesulphonamlde.

The operation is carried out as in Stage 1 of Example 10
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 3 ml of methylene chloride, 0.17 ml of
triethylamine and 280 mg of 4-{trifluoromethyl) -
benzenesulphonic acid chloride in place of the 4-methyl-
benzenesulphonic acid chloride, then the reaction medium is
agitated at ambient temperature for approximately 30 min.
Then 2 ﬁl of water is added, followed by extracting with 3 x
2 ml of methylene chloride, washing with 5 ml of saturated
sodium chloride, drying, evaporating, impasting in 5 ml of
ether then in 5 ml of pentane, separating, and drying. In
this way 375 mg of expected product is obtained.

Stage 2 trans-N-(2-[[2-([4-aminocyclo-hexyl)-amino]-9-
cyclopentyl~9ﬂ—purin—6—yl]—amino]—ethyl]—4—(trifluoromethyl)—
benzenesulphonamide dihydrochloride.

The operation is carried out as in Stage 2 of Example 10
starting from 188 mg of the product obtained in Stage 1 above
and 440 mg of trans-1,4-diaminocyclohexane and the reaction
medium is heated to approximately 140°C for approximately 3
hours, left to return to 80°C, 5 ml of AcOEt then 5 ml of
warm water are added, the reaction medium is left to return

to ambient temperature, followed by extracting with 2 X 5 ml




Stage 1: (.+-.)-2-chloro-9-(1-methylpropyl)-NT[4-(trifluoro- _

met hoxy) - phenyl ) - 9H purin-6-am ne. The operation is carried out as in

Stage 2 of Exanple 9 starting from 200 ng of the prodd¢tNoaybinaen2ehd n St age

1 of 21 November 2003 112 Exanple 9 and 4 m of butanol and using 0.135 m

of 4- (trifluoronethoxy)-benzenam ne in pig@ce of the benzyl am ne. _

Agitation isfcathiyeda@dita@d, ardenty tampersatyr g¢t hep the,  reagiipon nedi um
is taken to tenperature of 80 to 85C for approximately 22 hours, left to
return' to & Péh?eft%ﬁ%%r%ﬁXHQ%-(ﬁﬁﬁhﬁédPMrﬂﬁi4aniomrbygﬁ?rqmji:?riiﬁf :
| aced for ohweij : f..ap i_mat y
geparating, mggﬁ?ﬁ¥§wf%%@%ﬁfrpg?é?gggpgggﬁoPhgéggg?5@%@h%?ogf_té%%%rature
of approxi nBYergxk .lvﬁqeﬁrqnﬂﬁﬁWEHKﬁbﬁogﬁO/?;IBcgigbﬂtlngﬂmnth Pgéhylene
chl ori de/ et i I i . of expect e

product is g%{jg?ﬁgid@%ﬁ\ %1%1/1‘ g%&“\/\%% %dé‘?‘gstgfl%.r%?% Oy mediin 18
trans(.+-.)lNQt(HOam¢Yﬁna&ﬂkﬁdKD@ﬂPdee©lEy fﬁltgiing,.ri%f%?g(ﬁith

nmet hyl pro -N6-L4-(trifluoromethoxy)-phen - urin-2,6- djiam ne

di hyérgch%rgi) g.o%rh%é%%%raarfqoonr%lsflgca fiieédVSéPLﬁs IR Sagedy ot Blhmife 44
starting froerpe€icdrpoddidie ipr atiteti nelt dinnedei RoShage h aboveryand 595 ny

of trans-1, -gi am gcl"ohexane. In this way 139 ng of expected product is
obt ai ned Nl\ﬁfimllbl»@%{o.sqt) 3H 1.83 to 2.02 1.38 to 1.53 1.57(d) 3H

2.05(m 4H 3.82(hs)2HH 3..69(bt) 1H 4.54 (m) 1H 7.36 8.08 2H 8.10
(masked) 819?1%9r1ﬁ{ j; the axial H's of the cyclohexyl
1.70(m) 2H
1.88(m) 2H the CHZ's of the cyclopentyl
2.04 masked(m)
2.16(m) 2H
2.06 the equatorial H's of the cyclohexyl
3.05(bs) axial Hyg
3.15 2H }
3.69 3H HN-CH;-CH,-NH + assumed axial H;
4.75(m) 1H CH of the cyclopentyl
7.88 2H , :
8.00 2H AA’BB’ F;C-phenyl-80; g
8.10 3H the NH;'s + N=CH-N %
8.30 -
8.92 :}>_ assumed mobile H's %

EXAMPLE 49: trans(.+—.)—N2—(4—aminocyclo—hexyl)—9—(1—
methylpropyl) -Né-propyl-9H-purin-2, 6~diamine dihydrochloride.
Stage 1: (.+—.)~2—chloro—9—(l—methylpropyl)N—propyl—9H—purin—

&-amine.

The operation is carried out as in Stage 2 of Example 9
starting from 200 mg of the product obtained in Stage 1 of
Example 9 and 4 ml of butanol and using 0.132 ml 1-
Propanamine in place of the benzylamine. Agitation is
carried out at ambient temperature then the reaction medium

' 1s taken to a temperature of 80 to 85°C for approximately 22



CH3-CH2 (m) 2H 4H CH3-CH2 in the formof crystals. the axial Hs of the
cycl ohexyl CH3-CH the equatorial cyclohexyl axial H4 axial HIL N CH -CHz
} AA BB 0-phenyl-NH NH2 + N=CH N assunmed nobil e H sZHNovembehz(21
Novenmber 2003 113 EXAMPLE 51: di hydibkhl ori de of ethyl

t r ans( +-Houd,[ lzl-e[f[t4toanfbgoctyct@-¢1wm Nt -tamip @ﬁhlt:UQe,(foDEéM gropyl )

-9H puri,n-6- Yl laminpo]-bepzoate, St 1 ethy )

(. +.)-&VBCHD dFoBQE“& 1¢ ?%PKII[ par%eg‘%%e-'QﬁvaﬁﬂFﬁﬁ-lﬁgy’FT-%ﬁrh%ﬁsi’benzoat e.
The operiatpaaitiing Gar 6i ad 66t pastame Sitagembd ok EXapBretIrestarting from 200
ng of ths%é%roduct obtained in St?%&n%%fgf Exampl e 9 and-4 nl of butanol and
usi ng 0. L35 100 eFRYPIRY Yhtho? b FENRNEl are 8FYiRe dendyl ami ne.
Agitati alenperaGalel 8¢ Qpbrakimgbepptsdenperature then the reaction medi um
is taken to a tenperature of 80 to 85C for approximately 22 hours, left to

return t Efbipsift fleapérat af o5 1 th Futed Winh ¥4 thnneghyi sopr opanol and pl aced
for two &mi?enq@twf@psaewf@ o aqpagfw@p%hebsf 96,1601 bewed, byr separati ng,
o an

washing with i sopr opanol d drying at a tenperature of
appr oxi rratrsiaEeb@Codattei s pobtficed i h e Joricafekbitagewyshah®et hyl ene

broduct e s ied Tt he Tt ot of - 1e ry et tlse 5. xpected

di hydr octdtdnilge opfy Let-Ngptoans ¢ H)puleif-2- [d4Hamine dihydrochloride.

am nocycel o- hepul )7 3N 00L7 93 ( 1o; FRE D! RO )7 9 BYL! 8- 8¢ Ykkamp1e 44
starting from 117 mg of the product obtained in Stage 1 above
and 500 mg of trans-1,4-diaminocyclohexane. In this way 80 mg

of expeéted product is obtained in the form of crystals.

NMR in DM3O

0.81(t) 3H CH3;-CH,-CH

0.96(t) 3H CH3~CHz~CH;

1.38 to 1.47 4H the axial H's of the cyclohexyl
1.52(d) 2H CH3-CH

1.66(m) 2H CH3-CH,~CH;3

1.96(m) 2H CH3-CH,-CH

2.08(m) 4H the equatorial H's of the cyclchexyl
3.04(bs) 1H axial Hy

3.63(bs) 2H HN-CHp- (chain}

3.72(bt) 1H axial H;

4.43(m) 1H N-CH-

8.11(bs) <3H NH, + N=CH-N

8.25 to 9.12 assumed mobile H's

EXAMPLE 50: trans(.+-.)-N2-{4-aminocyclo~hexyl})-9-(1-
methylpropyl) ~-N6-[4- {trifluoromethoxy)-phenyl]-9H-purin-2,6-
diamine dihydrochloride.
Stage 1: (.+-.)-2-chloro-9-(l-methylpropyl)-N-{4-(trifluoro-
methoxy)-phenyl]-9H-purin-6-amine.

The operation is carried out as in Stage 2 of Example 9

starting from 200 mg of the product obtained in Stage 1 of




i - zoate. The operation is carried out as in Stage 2 of Exanple 44
gnapﬂ ngeprgm 275 ng o1l‘o the product obtained in Stage 1 above anq 830 {Tg
of trans-1,4-diam nocycl ohexane. In this way 267 ng &f NexpmberOor 84UC is
obtained in the formof crystals NVRin DVSO 0,84(t) 3H 1.85 to 421H (m
2H 1.34(t) 3H 4.32(q) 211 1.37 to 1..5% 4H 1-57(d) 3H 2.09(m

@piBe i ' he
ki 7 +GH. - - QraChBs G20 G 54 axd al_ Hs of t
g&/glgf)ﬁzzwl - CH ?%?f&ug;togr igadl%aﬁ"c_%L o?1 thel%'ycl ohexyl axial H4 21
November ébﬁﬁ‘ﬁr?eﬁfwﬂo)rmfﬁz&mamma. 56( P} AFN TH OH2-behz yd@ndiHes. 15

2Ha B Nesphienyin GO &d0Che)S3NED i Mol N0 0B, 10, 3a93UTRd mobi le H s
ety profg1 7% R T 5. paken 2pe. Ceameret ok et oo stec Skage 1
oper ai 1 on 5. Car 7160 out 45 I 5t 856 SPor Eiahp 2 S {1 ng from 200
of “the. prERRE- i et lisost agehliohl Exanphe @ and A poboeut anel and
usi ng 0-0540r6a§g é%ﬂéit%ﬁperature of approximately 0°C, followed by

Separating, washing with 5 ml of isopropanol and drying at a

temperature of approximately 50°C. After purification on

silica eluting with methylene chloride/ethyl acetate in a

proportion of 90/10, 210 mg of expected product is obtained

in the form of white crystals.

Stage 2: trans(.+—.)—N2—(4—aminocyclo—hexyl)—9—(1—

methylpropyl)~N6—[4—(trifluoromethoxy)—phenyl]—9H—purin—2,6—

diamine dihydrochloride.

The operation is carried out as in Stage 2 of Example 44

startiné from 201 mg of the product obtained in Stage 1 above

and 595 mg of trans-1,4-diaminocyclohexane. In this way 139

mg of expected product is obtained in the form of crystals.

NMR in DMSO

0.84(t) 3H CH3-CH;

1.83 to 2.02 (m) 2H CH3-CHy

1.38 to 1.53 4H the axial H's of the cyclohexyl

1.57(d) 3H CH3-CH

2.05(m) 4H the equatorial H's of the
cyclohexyl

3.02(bs) 1H axial Hg

3.69(bt) 1H axial H:

4.54(m) 1H N-CH~CH,-

7.36

8.08 2R AA’BB"” O-phenyl-NH

8.10 (masked) }> NH; + N=CH-N

8.94

10.74 ]b assumed mobile H's




in place of the benzylam ne. Agi Ij_ati on i tsaﬁg:]rigdaout e%ergm:gngf 80 to
e then the reaction nediumis o
égrcr:p?(r)?t ;[)proxi mately 22 hours, left to return to ani#iigWvetrdepddei ur

diluted with 4 m of isopropanol and placed for two days at a tenperature

. : i f
. eparating, washing with 5 ml o
of approximately OC, followed by sep ?%# d roxi mtely 80C. After

EroeaH ur e P
| sop][ OEZP?Ln_m‘IX@g (gihkfc}rtrﬁ%%\%gtgﬁé Freth Vi é‘ﬁg terpoiridetel h%”r[é‘b?':](gt feolrnm gf
B;J:):oolrt i on T GELEELo 1wy -@#nlnekp%ctleahemhgdgggpﬁ% _%Lghggg_g_n

-(1-
white cryst atlgandha@enednzdd@Ns(- +-.)- - N2- (4-am nocycl Ohl g);lyljza Tge
t hyl ropyIS) N6- phenyl - 9HT- pur| n- 2 6- di am ne di hydr oc e fom 166 g
(ﬁergt Pon |s—€§ﬁpg-e d®Bt! ds +rm) Sﬂag@—zmbr&am%eéﬁyl?}%ﬂ)_q;J._

629 _
abta Lagge pove and
?]; atngelpzlog:pgtr;ln,?%%/ﬁ%%gliggz Inzﬁ%s way 158 of expected product is

obtained in the MG 3EA 98t hF scarmRR bt %Qﬁg&ééé%%ﬁ%g%}%y 12§3 to
Covorber e o (Ot BB, e lent -
YIS i Byl by ind o Ahtherats oot s A AR L
eQUator|aI Blisnofbdmagych ghexyde XAl ﬁénzy ah?keHl Agitation is
carried out at ambient temperature then the reaction medium
is taken to a temperature of 80 to 85°C for approximately 22
hours, left to return to ambient temperature, diluted with 4
ml of isopropanol and placed for two days at a temperature of
approximately 0°C, followed by separating, washing with 5 ml
of isopropanol and drying at a temperature of approximately
50°C. After purification on silica eluting with methylene
chloride/ethyl acetate in a proportion of 90/10, 289 mg of
expected product is obtained in the form of white Ccrystals.
Stage 2: dihydrochloride of ethyl trans(+- J-4-[[2-f[4-
amlnocyclo—hexyl)—amino]—9_(l~methylpropyl)—9H—purin—6—ylj—
amino]-benzoate.
The operation is carried cut as in Stage 2 of Example 44
starting from 275 mg of the product obtained in Stage 1 above
and 840 mg of trans-1, 4-diaminocyclohexane. In this way 267
mg of expected product is obtained in the form of crystals.
MMR in DMSO

0,84(t) 31 CH3-CH,

1.85 to 2.04 (m) 2H CHy~CH,

1.34(t) 3H CH3-CH>-0

4.32(q) 2H CH3~-CH,-0

1.37 to 1.53 4y the axial H's of the cyclohexyl

1.57(d) 3H CH3~CH

2.09(m) 4H the equatorial H's of the
cyclohexyl

3.03(bs) 1H axial H;




NH2 + N=CH N assunmed nobile H s EXAVPLE 53:

trans-N-[ 2-[[ 2-[ (4-am nocycl o- hexyl )--am no] -9- cycl opentyl --9H purin-6-yl]
-am no] -ethyl] -4-nethoxy- benzenesul phonam de di hydRddiovembee200St age 1:
N-[ 2-[(2-chl oro-9-cycl opentyl -9H purin-6-yl)-am noj -

et hyl ] - 4- met hoxy- benzenesul phonam de. The operation is carried out as in
Stage 1 of Exanple 10 starting fromi280 ng of the product obtained in Stage
1 of Exanpl@t7, 14 nl of nethyl enexhl éhide, 0.2 nml of triethylanine and
248 ng of t.hoxy- benzenesul phgni.c .acid chloride in place of the

4- et hylﬁbign(zngﬁelgul phoni ¢ acid cﬁlnéoflcg{é then agitation is carried out at
ambi ent tehpeitfature for approximately one night. Then 2 nl of water is
added, §0jd owed hypgxtra ti[@gp\pﬁewlscgﬁf m of methyl ene chloride,

washing with 5 nl of sat t}at ed sodium chloride, drying, evaporating,

i npasting 1HSIm <8f et her thenti¥r®i™ of pentane, separating, and
drying- After chromatography on silica eluting wth nethyl ene
chloride/CH3CN in a_proportion of 70/30, 250 ng of expected product is
thus obtai®ted in thel formof a beige solid. 21 Novenber 2003 116 Stage 2:
tralns- N-{O?'I-Ebglz—l: A 6@%&[{&{ %?)ﬂ%hﬁ‘lrg) nz) i 9-t h b | ph i d |
cycl opent yl - urin-6-yl)-amno)-ethyl)-4--nethoxy- benzenesul phonam de

di hydroc&i&ﬁ%&%‘éﬁ‘fﬁe‘r-éﬁ-éﬁN?S(%‘eﬁ}“rﬁn@&YGhP—mlﬁ -Srdde 2 of Exanple-10
starti ngnéffr@rxg;aéym-wé-aﬂaaymtQﬁ%rﬂmze}'snagamétﬁ% atoBRPYE g@nd 319 my
of trans-1, 4-di am nocycl ohexane and the reaction nediumis heated to ‘
appr oxi met¥ey 1140 f ok~ Zappriexpndrt el yexhyhpgeryl | efteheoyleblirn to 80C, 5 ni
of AcOEtpdsSia@dgdine. M of warmwater is added, the reaction nediumis
left to return to anmbient tenperature, followed by extracting with 2 X 5
M of ethyl TA€ePREBALIASHISNGAHF 19 DU 26f iBa$rer &d ofoBkamplefl ori de, then
drying. AfL.&LnBUELELCAID QR BY ERE QNBIRQ:aBAY. i 00 Sid Is¢aqgl ytihg with-

met hyl ene chl ori de/ met handl / ammoni um hydroxide in a proportion of

85/ 15/ 1.5xamplgy Sopnd 4Nl wfdPebmtof iandagsdnet halibl nlsodddedlinee reaction

medi um i Jigkk b Oy PRlAhZRind O QMR cRYnfIL &I NQn BLpSing With 5 m

ambient temperature then the reaction medium is taken to a !

temperature of 80 to 85°C for approximately 22 hours, left to

return to ambient temperature, diluted with 4 ml of
isopropanol and placed for two days at a temperature of
approximately 0°C, followed by separating, washing with 5 ml

of l1sopropanol and drying at a temperature of approximately

80°C. After purification on silica eluting with methylene

chloride/ethyl acetate in a proportion of 90/10, 176 mg of

expected product is obtained in the form of white crystals.

Stage 2:-trans(.+—.)~N2—{4—aminocyclo—hexyl)H9—(l—

methylpropyl)-Né6-phenyl-9H-purin-2,6-diamine dihydrochloride.
The operation is carried out as in Stage 2 of Example 44

starting from 166 mg of the product obtained in Stage 1 above

and 629 mg of trans-1,4-diaminocyclohexane. In this way 158

mg of expected product is obtained in the form of crystals.

NMR in DMSO

0.84(t) 3H CH;3-CH;

1.83 to 2.10 {m) 2H CH3-CH;

1.29 to 1.61 4H the axial H's of the cyclohexyl



of ether and drying under vacuum In this way 95 ng of expected product is
obtained in the formof a beige solid. NVRin DVMSO 1.39(m 2H 1.53(m) 2H -
the axial Hs of the cyclohexyl 2.05 1.71 and 1.90 210&@vamte22d08 4.75
3.03 (masked) 3.71 (nasked) 3.09 (t) 3.71 (m 3.82(s) 7.00 7.70 7.47
8.04 8.24 the equatorial H s of the Cé}zohexyl CH2- CH2- CH N CH2- CH2-CH N
CHz- CH2- CH N aX|aI Hg axial H1 Ne CH2 N t phenyl - O net hyl

phenyl - 0- fret h{f? a¥sumed nobi | €44SHand CH=N 21 Novenber 2003 117 8-73

EXAVPLE 54. 08 tansstN- [2- [ [ 2-cHe( éqaarwp@aclﬂo hg)éygg -5 AT,k yr 9
cycl opent I-? ur|n 6--yl]-am no]-ethyl] Rl or 0= "henzenesu phonanlde
dihydroch P ! dfage 1: axidl Hy

4- chl or o- Bk f@¢4t(;2-16hl or o- - 9- cysdiapent v - 9E—pur|n 6- 4 out _
carried out as in
yl) - anlno% Eéﬂ%p] benzenesulph%%aglde The operation is i

Stage 1 o W10

7.12 (t) 1H
7.40 (t)y 2H - aromatic H's
7.94 (d) ZH

8.10(bs) <3H NH, + N=CH-N

9.01
10.66 assumed mobile H's

EXAMPLE 53: trans-N-[2-[[2-[ (4-aminocyclo-hexyl) ~amino]-9-

cyclopentyl-9H-purin-6-yl] -amino] -ethyl] -4-methoxy-
benzenesulphonamide dihydrochloride.

Stage 1: N-[2-[(2-chloro-9-cyclopentyl-9H-purin-6-yl)}-amino]-
ethyl]-4-methoxy-benzenesulphonamide.

The operation is carried out as in Stage 1 of Example 10
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 4 ml of methylene chloride, 0.2 ml of
triethylamine and 248 mg of 4-methoxy-benzenesulphonic acid
chloride in place of the 4-methyl-benzenesulphonic acid
chloride then agitation is carried out at ambient temperature
for approximately one night. Then 2 ml of water is added,
followed by extracting with 3 x 5 ml of methylene chloride,
washing with 5 ml of saturated sodium chloride, drying,
evaporating, impasting in 5 ml of ether then in % ml of
pentane, separating, and drying. After chromatography on
silica eluting with methylene chloride/CH3;CN in a proportion
of 70/30, 250 mg of expected product is thus aobtained in the

form of a beige solid.



starting from 280 ng of the product obtained in Stage 1 of Exanple 7, 4 ml
of nethylene chloride, 0.2 m of triethylamne and 255 ng of

4- chl or obenzenesul phonic acid chloride in place of tR&November 2003

4- et hyl - benzenesul phonic acid chloride then the reaction nediumis
agitated at anbient tenperature for 30 mnutes- Then 2 nl of water is

added, followed by extracting with 3 i(]h m of nethyl ene chloride,
washing with 5 nm, of saturated sodiyumchloride, drying, evaporating,

i mpasti ng i%ﬁz'o;r%’ﬁ‘eﬂﬂ@hgﬁgi ﬂl( arﬁl“(?]cycg%ﬁie&ﬁ’é,) -sBpaf ating, and
drying. Afterclopeonnt egi-gphyined-y 5] tdndaoehat hpg) W-tha (ABLHYI ene

chl ori de/ in_a proportjon., of 70/.30, 350 ng of expected product is
obt ai ned F'r;@(ﬁ?gn SHh h%'%“hl elgglfely%% C&]dl.oréfjggez:

trans- N-[ 2-[[ 2- [lf4- ape nociyel ashexyt)edamiunoks9in Stage 2 of Example. 10

cycl opentyl - i n-6-vyl.]-am no]-ethyl ]-4-chl oro- benzenesul phonam de

di hydr ochl osrt%lc-fgﬁmfhgr%%elra imgnolgst%%r%o]éjacgu?b%aslqeﬁ 3Page??e of #BR4fipl e 10
starting fraom 869 ny of tihespilodutianobicaiynédhéarst aga thabeya-ciand 403 ng

of trans-1, 4-diam pocycl ohexan nd. the .re ion. nmediumis heated to .

appr oxi mat enf%;?qﬁ'&gftg%a%eﬁ%%gxfﬁ%?%’%m%ﬂﬁog?é (goforﬁ AEPER*1RFGe yoe‘sr eturn to

80C, 5 nl dfcussOELefhetrr Setmrnofo Wil 0, wWat et af eacsdteds hd@ed,eactilon nmedi um
wed .b tracting with 2 X

is left to geturn i enperature, follo y. e
5m of ethyl %cetg%gfpm%s%;aﬁaéwnﬁg %emC%(i)?ns% étjlruglt éd l%%’ﬂitt?mrceﬁlgﬁ’i de,
t hen dryi ng.o Afbéenpurdnfdegattuon, bfolichrednmay ogrtaphytian sith ca xelsutiing with
met hyl ene  ghl.oti de nol / ni_um, hydr oxi de in a_proportion of
85/15/1-5, 5 g? “11.4 %de"ch:lﬁ’Trr‘g i“’clrpé‘ci%dTgt%gnsoﬁt‘ﬁrétgﬁdg%‘?l% Novenber
2003 118 tdhdoredet i gremedivangi s Afdr portf ysdtaldn pe, cfobhaowed dpypy
filtering, Linsi ' : . et her. and in nder cuum, In this way
113 1o of et e b e e B R RO R AR B s LA e
crystals. MyRrpri@VED al p3ppnyt 2bh lnSBOMLS2H $.hes ani af H & of the
cyclonexyl weaddch: fURLATLEha kLS Qf B8 CYEI OB, sod A AR ;L 89

left to crystallize, followed by filtering, rinsing with 5 ml

of ether and drying under vacuum. In this way 95 mg of
expected product is obtained in the form of a beige solid.

NMR in DMSO

1.39(m) 2H

1.53(m) 2H ]> the axial H's of the cyclohexyl
2.05 the equatorial H's of the cyclohexyl
1.71 and 1.90 CH,—-CH,-CH-N

2.00 and 2.17 CHp-CH,-CH-N

4.75 CHy-CHp-CH-N

3.03 (masked) axial Hy

3.71 (masked) axial H;

3.09 (&)

3.71(m) :}F N-CHy-CHy-N

3.82(s) phenyl-0O-methyl

7.00

7.70 ::}P— phenyl-O-methyl

1.47 '

8.04 assumed mobile H's and CH=N
8.24



2-00 and 2.17 CH2-CH2-CHN 4.75 CH2-CH2-CH- N 3.05 (masked) axial H4 3.70
(rmasked) axial HL 3.13 (qg) 3.70 (bt) NCH2-CH2-N 7.84(t) NHCH2 7.53 7.76
(s) phenyl-S02 8.07 8.28 8.85 assuned nobile H s an@1CldvbmBXANPIE 55:
trans-N-[ 2-[ 2-[ (4- am nocycl o- hexyl ) -am no] - 9- -

cycl opentyl - 9H purin-6-yl]-am no] -ethyl]-1-nmethyl - ethanesul phonam de

di hydrochi ori de. Stage 1: 117

N-[ 2-[ (2- ghl-ey 0- 9-cycl opent yl - 9H - puri n-6-yl ) -am no]j -

et hyl ] - 1- met hyl - et hanesul phonam de. The_oger tign is carri Qut as in
Stage 1 ofEXBMPAE| 8410tsirertrhg-f FHnh P86™M ‘B’f'g]ﬁfg‘eﬁi’gbﬂ%lfu% ained in Stage

1 of  Exanpl@ ofentyilo@f JRLOKLEDE- Ghilnon -deny D} -2 fdhleko-tri et hyl am ne and
172 ng of I- me?hyl gt han_eps_ul ph(_)nlgc_ acid chloride in place of t%e
4- et hy| - Besneenesulpherin dec Bdby SrpBHiodd Fhen the reaction nmediumis

agitated at hent_.ft BINERALYL @ (3 Ofn1apRF-oxtfat@lent3Q-aHnpudhert2 m  of
water is , followed by extracting with 3 x 5 m of nethylene 21
Noverber 2003-arigo] chtioy}ld®enigsns WP A 8°mM of saturated sodi um

gglngglnceie, seg;)r/g?l'g’ Ogy@@,gd)irﬁ\t ii_lggca'kfmaﬁAf toiufﬂ_ﬂaisniﬁ gragef lebheExamere il® 5 m of
_ , iting, an rying. ter chro ogr aph n ili el uti

wi th met hyene el gFP'ﬁe?@—GGNOi%nt%F R nﬁgag'fe"?d%sgfai%é n%@of g;:oggt ed
product isgf oht aingd dM dhay180s raforukiet €0 c2 ysit alfs. St age 2:
trans-N--[2-[ 2-[ (4-am noc cIo-hexyI)-a'n(%]O-Q- . .

cycl opent yFEOHHBUAFRRG- §19 Zami ] QEt‘iﬁﬁrql-o OREPRSHESE hgﬁléguflﬁh%nam de

di hydrochl gfigle.qeThe gpesatd ORheS 41cmétH a0 beuteass i piSndgeazidf Exanpl e 10

starting from 157 of the product obtained i t |
of trans- 1Bl iR ggéycF@%é%gﬁglaﬁdmf 1nqé§cﬁbgﬁgx9 G 2ABQ¥E. and 315 ngy

temperature for 30 minutes. Then 2 ml of water is added,
followed by extracting with 3 x 5 ml of methylene chloride,
washing with 5 ml of saturated sodium chloride, drying,
evaporating, impasting in 5 ml of ether then in 5 ml of
pentane, separating, and drying. After chromatography on
silica gluting with methylene chloride/CH;CN in a proportion
of 70/30, 350 mg of expected product is obtained in the form
of a beige solid. '

Stage 2: trans—N—[Z—{[2—[(4—aminocyclO“hexyl)mamino]—9—
cyclopentyl—9H—purin—6—yl]—amino]—ethyl]—Q—chloro—
benzenesulphonamide dihydrochloride.

The operation is carried out as in Stage 2 of Example 10
starting from 161 mg of the product obtained in Stage 1 above
and 403 mg of trans-1,4-diaminocyclohexane and the reaction
medivm is heated to approximately 140°C for approximately 3
hours 30 minutes left to return to 80°C, 5 ml of AcOEt then 5
ml of warm water are added, the reaction medium 1is left to
return to ambient temperature, followed by extracting with 2
X 5 ml of ethyl acetate, washing with 5 ml of saturated
sodium chloride, then drying. After purification by
chromatography on silica eluting with methylene
chloride/methanol/ammonium hydroxide in a proportion of

85/15/1.5, 5 ml of 1.4N hydrochloric acid/ethanol is added,




medi umis heated to approxi mately 140C for approximately 3 hours 30
mnutes returned to 80C, 5 mM of AcOEt and 5 ml of warm water are added,
the reaction mediumis left to return to anbient tengéhNavenber 20031 owed by
extracting wth 2 X5 mM of ethyl acetate, washing with 5 m of saturated
sodium chloride, then drying. After guri fication by chronatography on
silica etif TP meChyrene (]:ﬁFBrF‘de‘fWé%tr?a]rHZIeam%ﬁilﬁﬁ? hydroxi de in a
propor tiem Qfr8,13/ihs3ngdwit nob &140P1e@MQHQ§hJQﬁbqngchddéﬁ ethanol is
added,. the reaction nmediumis_ left to crystallize, followed by filtering
. rinsi MPYh 5 Imithés eekel 1dnd9deyi PPt Rracgm 1PnoPRPE%Ry 98 ny of
expect ed. pr i bt.ai-ned, i,n.th f white crystals. NWR in DVBO
1.23 (d)%&%féﬂo—ﬁl§§%1%%6%gﬂﬂg?&%%€%g¥ﬂ3%(r’r)2H 1.53(m) 2Ht he axial H s of
t he cycligfiexisi 16t he equatorial H's of the cycl ohexyl and the CH2's of

t he Cydm“l‘) sl 1 a:%&l. 90 2.00 and 2.17 4.76(m 3.05 (nmasked)
(

CH2- CH2- - CHz2- N CH2-CH2-CH N axial H4 21 Novenber 2003 3.73
(masked)1 axi ab) HiH 3-29)(t )thE2@ <3260k JfNeIGH2e CHN6/194 one of the

N CH2' s, 8P4 8.25 8.85 apsulled 1BPLL) w A P @Y Fdibhexyr
1.70 and 1.89 CHz-CH;-CH-N
2.00 and 2.17 CHy~CHp-CH-N
4.75 CHy—CH-CH-N
‘3.05 {masked) axial Hy
3.70 {masked) axial H;

3.13(q)

3.70(bt) } N-CH;-CH,-N
7.84(t) NH-CH;

7.53

7.76 (s) :}h phenyl-50;

8.07

8.28

8.85 assumed mobile H's and CH=N

EXAMPLE 55: trans-N-[2-[2-[{4-aminocyclo-hexyl)-amino]-9-
cyclopentyl-9H-purin—-6-yl}-amino]}-ethyl]-1-methyl-

ethanesulphonamide dihydrochloride.

Stage 1: N-[2-[(2-chloro-9-cyclopentyl-9H-purin-6-yl)-amino]-
ethyl]-l-methyl-ethanesulphonamide.

The operation is carried out as in Stage 1 of Example 10
starting from 280 mg of the product obtained in Stage 1 of
Example 7, 4 ml of methylene chloride, 0.2 ml of
triethylamine and 172 mg of l-methylethanesulphonic acid
chloride in place of the 4-methyl-benzenesulphonic acid
chloride then the reaction medium is agitated at ambient
temperature for approximately 30 min. Then 2 ml of water is

added, followed by extracting with 3 x 5 ml of methylene



EXAMPLE 56: -di hydrochl oride of ethyl trans-2-[[[2-[[2 -[(4-

am no- cycl ohexyl ) -am no] - 9-cycl opentyl - 9H puri n-6-yl ]-am no)- ethyl]

-am no] -sul phonyl] -benzoate. The operation is carri @d Nawkemasr 2003St age 1
of Exanple 45 wusing ethyl O chlorosul phonyl -benzoate in place of nethyl
2-- (chl orosul phonyl)-benzoate. Startilig fromthe product obtained in this

way, the GPéPALA®N Wasitary iveidrodt ms oifnsaBhageed SfqFsamliedsand the
7.

expected grogygt | S.. obtai ned. .EXAVPLE 57: .
trans- N-[2- (4§érr%3§1%%€%?tol-%xylln}@5ﬁilﬂg] +0go ml of ether then in 5 ml
nis

cycl opent 9F - D&k pame n- Sepd Jattienz aainde qdi, hygr oc j i
carried oyt ggaiglsgar%e 1 %1;] Exarrﬁ]lee 85/ ugi ngﬂbtgénfzﬁ[rcfy&?ﬁ%gségg gfl t he
benzenesu p}lmnam de- -8 A G SRS AR ReCht otiide / BhCHi nedai propost iy, t he
oper ati onofi B0L30 i e Duly aF eRpSLage Br-Of nple 8 and _the expected
product - apd i S, & hW s, .obt ai ned. E)FEANPLE ]é: %I%?/lggr)otgh Sofézlb éﬂé}igdt rlgngbg- - [
[2- [ (4-am no-- ::l%ﬁeoﬁé%é’)?lt)a-lém no] - 9- cycl opent yl - 9H puri n- 6-yl ] - ani no] -
benzoi ¢ attale STARRalis-metihyl 231 4255 ror 9-cycl.opent.yl -9 purin-6- yl)
ani no] --benzoate. The Qper_at[i O-I’[l[(i sa%glﬁlé%%ooquxaysﬂi r?“‘é%‘géegi of Exanple 6
by i ntroa@é‘%‘b‘?e%ﬂér%‘i‘@ﬁtrlﬂeﬁpé%ht@mv‘er,lo]z&mrygl]efl—mehgueduct obt ai ned in

Stage 1 oftHaraml@nbnathibk Bﬁh?HES‘&‘Pj{Op{\ | 181 my of methyl - 3-ani nobenzoat e

and the reaction nmediumis heated "af @ tenperature of approximately 100C

for approxi mat'él®y operpsirs, 16otsonted byuewaparalsicage pBaskkpgoi & 4 her
then dry{di iy thig Yay ?}gz of expected product is obtained 21
Noverber 2003 121 in twge r%gglfh%fffg%ﬁﬁte Grgdnarsin Pragpett abmvalIOL.
>=0 1722 % B1G=0g+oC=Nranar byt d Card G k619 160Q; &ﬁéztﬂrégg 42¢8,4500cm 1
NVR in DMSQL73Cm) o d.80(m 2. O1(m 2. 19(m, the cyelI¢ B ot t he
cycl opent 3l . 85? ) oximdately 140°C for approximately 3

hours 30 minutes returned to 80°C, 5 ml of AcOEt and 5 ml of

warm water are added, the reaction medium is left to return

to ambient temperature, followed by extracting with 2 X 5 ml

of ethyl acetate, washing with 5 ml of saturated sodium

chloride, then drying. After purification by chromatography

on silica eluting with methylene chloride/methanol/ammonium

hydroxide in a proportion of 85/15/1.5, 5 ml of 1.4 N

hydrochloric acid in ethanol is added, the reaction medium is

left to crystallize, followed by filtering , rinsing with §

ml of ether and drying under vacuum. In this way 98 mg of

expected product is obtained in the form of white crystals

NMR in DMSO

1.23(d) CH3~CH-CH;

3.1%(m) CH3-CH-CH;

1.39(m) 2H B

1.53(m) 2H :}P the axial H's of the cyclohexyl

2.06 the equatorial H's of the cyclohexyl
and the CH2's of the cyclohexyl

1.71 and 1.90 CHa-CHy~CH-N

2.00 and 2.17 CH;—Cﬁg—CH—N

4.76 (m) CHz~CH,-CH-N

3.05 (masked) axial Hq




4.87(m 1H -N-CH (CH of the cyclopentyl) 8.52(s) 1H-CH=N 7.51 (t) . H5
7.68 (d) H6 8.13 (bd) H4 8.56(bs) H2 10.58(s) NH Stage 2:

di hydrochl ori de of trans-3-[[2-[(4-am no- 21 November 2003

cycl ohexyl ) -am no] - 9-cycl opentyl -9H purin-6-yl]-am no]- benzoic acid. The
operation is carried out as in Stage 2 of Exanple 6 and 400 ng of
trans-1, 4-di am nocycl ohexane is taken to @ tenperature of approximtely

150C and 260 ﬁg7éf{mh@«nMOduct obiaifeg in Stage 1 above is added: the
reaction msdl 4 S eft under agitation '‘for 5 hours then left overni ght at

anbi ent . terrperatur((a‘? Then m of water is added, followed by extracting
with 40 ml of Jefhyn) acetat gf addtrg-clQ-wi of nethanol, drying, filtering,
evaporating tq ¢gsjyness, taking up in 4 m of 1.4 NHO in ethanol and 20

m of methanol, evaporating to drci)"r?e§§ thae¥iidpasting in 5 m of ether
and drying af3 @it ermerature of approximately 60C. In this way 73 ng of
expect ed prodgchsis ained in the formof a beige solid. NVR in DVSO
1.40(m 21 Novenber 2003 1. 52 (n) 4H 1.71(m 2H 1. 91 (m . 2H 2.04(m
2H 2.19(m) 4# 95 04(m) 4ldsuRe88fdis)lclld s3add dibty 1H 4.82(nm) 1H 7.50 (t)

1H 7.67(d) ltkdédr he- axh @k ddS o%&dghgfcgfhlyolh%rans —2-{[[2~-[[2-[ (4-
amino—cyclohexyl)-amino]—9—cyclopentyl—9H—pur1n—6—y1}—amino}-
1 ethyl}—amino]—sulphonyl}—benzoate.

The operation is carried out as in Stage 1 of Example 45
using ethyl O-chlorosulphonyl-benzoate in place of methyl 2-
(chlorosulphonyl)-benzoate. Starting from the product
obtained in this way, the operation is carried out as in
Stage 2 of Example 45 and the expected product is thus
obtained.

EXAMPLE 57: trans—N—[2—[{4—aminocyclo—hexyl}—amino]—9—

cyclopentyl~9H—purin—6—yl]—benzamide dihydrochloride.

The operation is carried out as in Stage 1 of Example 8
using benzamide in place of the benzenesulphonamide.

Starting from the product obtained in this way, the operation
is carried out as in Stage 2 of Example 8 and the expected
product-and is thus obtained.

EXAMPLE 58§: dihydrochloride of trans-3-~{{2-[ (4-amino~
cyclohexyl)—amino]—9—cyclopentyl—9H—pﬁrin—6—yl}~amino]—
benzoic acid.

STADE 1: methyl 3—[(2~chloro~9-cyclopentyl—9H—purin—6—
yl)amino] -benzoate.

The operation is carried out as in Stage 1 of Example 6
by introducing, at ambient temperature, 257 mg of the product
obtained in Stage 1 of Example 1, 4 ml of butanol and 181 mg
of methyl-3-aminobenzoate and the reaction medium is heated
at a temperature of approximately 100°C for approximately 5
hours, followed by evaporating, impasting in ether then

drying. 1In this way 352 mg of expected product is obtained




CH2 of the cyclopentyl } equatorial Hs of the cycl ohexyl axial H4 axial
H1 CH cycl opentyl H4' H3r 8.06(bs) <3H NH2 + N=CH- N 8.13 8.26 HL . H5

8, 44-8,83-10.58 assuned nmobile H s EXAMPLE 59: di hydr @dtiNcyemder 2¥03et hyl
trans-3-[[2-[(4-am no-

cycl ohexyl ) -am no]-9-cycl opentyl -9H puri;p416_yl ] am no] benzoate Stage 1:

et hyl 3-[(2ightof oFBE WA nt vl 9H i - yl)am no] - benzoate 257 ng of

t he product_obtained in S?ggeb¥lgg Egg%%?%gl, 4 m of n-butanol and 200 ngy
of et hyl - 3- S FRUTIHMNEIRe introduced at anmbient tenperature and the
reaction nesigmis dymiersed in a bath at a tenperature of approximately
100C for 6 hours and 30 m nutes under agitation then for 16 hours at

anmbi ent t engEr at Wl 1 efromad iceflbhA; 161 anbé@htl S&%déBatleré; LboPtowed by
separ ating, g Nl NGy th ether then drying under reduced pressure. In this
way 364 ng ©of expected product is obtained. Stage 2: dihydrochloride of

et hyl transl 34 {m-[ (4-

ani nocycl ohgxy. hmanino]-9-cyc|opentyI-QFFpurin-6-y|]anino]- benzoate 400 ngy

of trans-1,4-diam nocyclohexane is taken to approximately 140C then 270 ng

of the producil obtai ned in 21 Novenber 2003 123 Stage 1 above is added,

t he reactiqﬂﬁﬂy Hunlis left under agitation for 5 hours then left to
return to ahbie t enper at GPE- CYREAC 15HmS &F dfeFYFECRERBY fol | owed by

extracting gy gdi chl or omet haggguashi ng with water, drying

4.87 (m) 1H -N-CH (CH of the cyclopentyl)
8.52(s) 1H —CH=N
7.51(t}). Hs
7.68(d) He
v 8.13(bd) Ha
8.56 (bs) Hz
10.58(s) NH

Stage 2: dihydrochloride of trans-3-[{2-[(4-amino-
cyclohexyl)-amino]-9-cyclopentyl-9H-purin-6-yl]-amino] -
¢ benzoic acid.

The operation is carried out as in Stage 2 of Example 6
and 400 mg of trans-1,4-diaminocyclohexane is taken to a
temperature of approximately 150°C and 260 mg of the product
obtained in Stage 1 above is added: the reaction medium is
left under agitation for 5 hours then left overnight at
ambient. temperature. Then 5 ml of water is added, followed
by extracting with 40 ml of ethyl acetate, adding 10 ml of
methanol, drying, filtering, evaporating to dryness, taking
up in 4 mi of 1.4 N HCl in ethanocl and 20 ml of methanol,
evaporating to dryness, then impasting in 5 ml of ether and
drying at a temperature of approximately 60°C. In this way 73
mg of expected product is obtained in the form of a béige
solid.

NMR in DMSO

1.40 (m) :}w




and evaporating the solvents. The residue is chromatographed on silica
eluting with nmethanol/ amoni um hydroxi de (98/2), taken up in ethanol,
salified using a 1.4N solution of HO in EtOH foll ogddNdygmtey2eis t he
expected hydrochloride at a tenperature of approximately 60C. In this way
156 ng of expected product is obtained. 1RER in DVMSO 1.35(t) 3H, 4.35(q) 2H
C02- CH2- CH3 Y- 43(th) 4H axi aheChi2islofi’ $ hef cyred ahexdydhexy171(m) --1.91. (m)
-2.06 (naskep)7rgn2?n§n) CH2 of the cyclopentyl 2.07(m H equatorials of
t he cycl ohexyl 3.60 s) 1H, H4' axial 3.70(t) 1H, H ' axial 4.84(m.1H CH
of the cycl opehitipl) - 2A 53t ) chbl,oHxhb G8dbpehty1Hg 8. 09(bs) <3H N=CH +
nobile Hs §5.32 H)Z%H’ 8.37(d) 1H, H6 8,89-10.71 nobile H s EXAMPLE
60: trans-4-((2-((4-am no> cycl ohexyl)am no) - 9-

cycl opent yl -AH%uri AH6- yl ) am no) - benzam de di hydrochl ori de STADE 1:.
4-[(2-chl oro-9-cycl opentyl - 9H purin-6-yl )am no] - benzam de. The operation
is carried out as in Stage 1 of Exanple 6 by introducing, at anbient
tenperature,2. 193mg4ef the pegdaelr; oPtpi Nesk i StageoheQf Example 1, 2 ni
of but anol %Qd 68 ng . of 4-am nobenzam de and the reaction nmediumis
agitated at “a &% &fpertlt ire ofxaphribxi mately 100C for approxi mately 20
hours, foll awed (py)evyaporating;.{mpasting in ether then 21 November 2003
124 drying. In this way 170 ng of ‘expected product is obtained in the
form of crydt-&24m)| Rispect r ufil Ne¥@Loperx vII653 cm 1 conj ugat ed system +
aromatic 1636536Q%; 155; 1517;1491cm 1 NMR in DVMBO

7.67(d} 1H Hi!

8.06(bs) <3H NH, + N=CH-N
8.13

8.26 Hi', Hs’

8,44-8,83-10.58 assumed mobile H's
EXAMPLE 59: dihydrochloride of ethyl trans-3-[[2-{{(4-amino-
cyclohexyl)~amino]—9—cyclopentyl—9H~pﬁrin—6~y1]amino]—
benzoate
Stage 1: ethyl 3—{(2—chloro—9—cyclopentyl—9H—purin~6—
yl)amino]-benzoate

257 mg of the product obtained in Stage 1 of Example 1,
4 ml of n-butanol and 200 mg of ethyl-3-~aminobenzoate are
introduced at ambient temperature and the reaction medium is
immersed in a bath at a temperature of approximately 100°C
for 6 hours and 30 minutes under agitation then for 16 hours
at ambient temperature, left to return to ambient
temperature, followed by separating, rinsing with ether then
drying under reduced pressure. In this way 364 mg of
expected product is obtained.
Stage 2: dihydrochloride of ethyl trans-3-[{2-[(4-
aminocyclohexyl)—amino]—9—cyclopentyl~9H—purin—6—yl]amino]—
benzoate

400 mg of trans-1,4-diaminocyclohexane is taken to

approximately 140°C then 270 mg of the product obtained in




1.73(m 2H 1.90(m 2H 2.02(m).2H the CH2's of the cyclopentyl 2.19(m 2H
4.87(m 1H CH of the cyclopentyl 8.43(s) 1H N=CH N 10.33(s) 1H 7.22(bs)
assuned nmobile Hs 7.86 7.93 f -phenyl-C= Stage 2: 21 November 2003
trans-4-((2-((4-am nocycl ohexyl)-am no)-9-

cycl opentyl - 9H puri n- 6-yl )am no) - benzam de di hydrochl ori de. The operation
is carried out as in Stage 2 of Exanpl g, and 800 ng of

trans-1, 4- dsegrwolcxs%%e{gnedagj'%goggg@&cﬁ% me@¥Rh N fAPGRALUr e under
agitation then the reaction ne i s heated at approxinmtely 150C unti |
mel ting anda24atiproffort hehprodudenobe b ned daiuSrage Antdlsove is added, the
reaction mediwmnds, eef tryunder i tat L,on. f oir %dgggrsfg;plor@ nut.es then. left
to returnto a%r%% ent et en%era 1u5r2rg' Then 10 i seaddgd fol | oned
by extracti hgt¥daHneo wmho@lmwm@ﬁéan%hlvoarﬁhd@gcumlamﬁtr@g 28rging

met hanol , dpyj @vagdﬁakeagn&e seo\aa,@wtet' Nehd Q- ¥NESSs moﬁr@%bagawean 5 m
of ethanol. 2 in ethanol is added, followed

evapor at i ng®" ?Je]a‘\ﬁanﬁltl’él%‘? yéltt:h I“leféangéfbeﬂ“&ﬁ“ﬁg‘mahﬂd%ﬁend9W¥hr et hanol
then dryingtaked JePeEahsS OfsARRLQX B ¥ Q0Gn L& dics owaycR0f, ny of
expected product is obtained in the formof  colourless crystals. NVR in

DVSO 1.43 BaCipoierderegops ApHngl the ereeebadahyArgchiorise ekpas of the

cycLohexyL 2e Lt:ﬁ:%r%QH@tQEIEéLQJXLHa%eQD bhec CHE s vRfi st %%%La exyL 1.75(m 2H
1.95(m 2H 2. 05(m 2Ht he CH2's of the cycLopentyI 2.20(m 2H 3. 04 (m axi al

E{4' 3. 76(t?§9%ﬁﬁ%9 pgpduct is obtained
NMR in DMSO

1.35(t) 3H, 4.35(gq} 2H CO;-CH;~CHj

1.43(m) 4H axial CHy's of the cyclohexyl
1.71{m)~1.91(m)-2.06{masked)-2.20(m) CH2 of the
i cyclopentyl
2.07{(m) H equatorials of the cyclohexyl
3.00(s) 1H, H4’ axial
3.70(t) 1H, HI' axial
4.84 (m}. 1H CH of the cyclopentyl
Yo 7.53(t) 1H, Hs
7.68(dt) 1lH, Hy
8.09({bs) <3H N=CH + mobile H's
8.32(t) 1H, Hz
8.37(d) 1H, Hg
) 8,89-10.71 mobile H's

EXAMPLE 60: trans-4-((2- ({4-aminc-cyclohexyl})amino)-9-
cyclopentyl-9H-purin-6-yl)amino) -benzamide dihydrochloride
STADE 1: 4-{(2-chloro-9-cyclopentyl-8H-purin-6-yl)amino]-
benzamide.

) The operation is carried out as in Stage 1 of Example 6
by introducing, at ambient temperature, 193 mg of the product
obtained in Stage 1 of Example 1, 2 ml of butanol and 68 mg
of 4-aminobenzamide and the reaction medium is agitated at a
temperature of approximately 100°C for approximately 20

> hours, followed by evaporating, impasting in ether then




4-84(m angul ar f{ of the cyclopentyl 7.96 8.06-phenyl- 8.10nobile H s and
H2 8.88(s),10.65(s),7.3 nobile Hs EXAMPLE 61:
trans-3-[[[2-[(4-am nocycl ohexyl)-amino] -9- cycl opent3liN®embgur@ds 6-yl )
am no}methyl ] --benzam de dihydrochloride. The operation is carried out
as in Exanple 6 using 3 nethylam nobengay de in Stage | of Exanple 6 in

| ace of tha hyL obenz e i sgcaLLigd. put as -
Pn St age 2 oeu%baﬁpIé EH%%dQ?% fﬁ?g“hggegﬁgggiggcﬁgﬁagg% ﬁ%t E fﬁiﬁ‘t’)talned
EXAMPLE 62:1di Ky@r demimopfdervitathyl trans-3-[[[2-](4-

am nocycl o I n yclopentyl 9H puri n- - 6-
yl' ] am nol 2% eLtQGh i 9OE e operation is carried out as in Exanple 1

usi ng the >mdrochloride of nethyL 3- (am A&yt hyl-) - benzoate in Stage 2 of
Exanple 1 i f the hydrochl aride of t 4 ] t - benzoate.
EXAVPLE 63: &’“Bl”%%%ﬁg ?‘F)(IZ aa’fﬁ“h%cycl 0- &é@% ;Jl%bgmlfé‘.g? PerY; RS
cyclopentymMRQanﬂMsn 6--y|) 3-pyri di ne-sul phonam de di hydrochl ori de.

St age 1: 7§ chlLggo -9-cycl opentyL-9H purin-6.-yllani nol - 3-

pyrldlnesulph A & 3@ The operation is carried out as in Stage ) _ of Exanple
8 starting bmqmnSQﬂ ng of the product obtained in Stage L ?f 21 Novenber
2003 126 le 1, 8nl of dinethoxyethane (DME), 780 ng of caesium

car bonat e Eé@gp ¢&e8) 2Hnd 316 WRE FFHB . HAG dihfesiFpRBARRYHe in  pl ace of the
benzene-sulphonam dg and the reaction nmediumis agitated at a tenperature
of approximately 100C for approximately 5 hours 30 m nutes and |eft

overni ght &t-87dmbi éHt t enpeffataf echeTtreie loprntof 2N hydrochloric acid is
added, foI@owgqspylﬁeparatlﬁgugqg precipitate formed, rinsing with 5 m of
wat er and dryi ng under vacuum-at a tenperature of apprOX|nater 50C. In
this way 414.9g (e @éRpected

7.22{bs) assumed mobile H's

7.86 :}_
7.93 -phenyl-C=

Stage 2: trans-4-((2-({(4-aminocyclohexyl)-amino)-9-

cyclopentyl-9H-purin-6-yl)amino) -benzamide dihydrochloride.

The operation is carried out as in Stage 2 of Example 6
and 800 mg of trans-1,4-diaminocyclohexane is introduced at
ambient temperature under agitation then the reaction medium
is heated at approximately 150°C until melting and 249 mg of
the product obtained in Stage 1 above is added, the reaction
medium is left under agitation for 4 hours 30 minutes then-
left to return to ambient temperature. Then 10 ml of water
is added, followed by extracting with 10 ml of methylene
chloride containing 25 % of methanol, drying, filtering,
evaporating to dryness and taking up in 5 ml of ethanol. 2
ml of 1.4 N HCl in ethanol is added, followed by evaporating,
leaving to crystallize, separating and washing with ethanol
then drying at a temperature of approximately 60°C. In this
way 207 mg of expected product is obtained in the form of
colourless crystals.

NMR in DMSO

1.43 }




product is obtained in the formof beige crystals. Stage 2::
trans-N-(2-(([4-am nocycl o- hexyl ) am no) - 9-

cycl opentyl - 9H purin-6--yl)-3-pyridi ne-sul phonam de diliNaeobkt 8kGde. The
operation is carried out as in Stage 2 of Exanple 8 and 400 ng of
trans-1, 4-di am nocycl ohexane is taken to a tenperature of approxi mtely
140C, 265 ng of the product obtained insStage | above is added and the

reacti on medi @fniis: awaiNt @i Neg aket Higs' 4 Gbrtpehatupieufr%x«,apprwi mately 3
hours 30 m,nutes. After chromatography §I|I|c eluting with

met hanol / amni um hydr bXF d&d4at o4 Lﬁ}rlo‘[é)obr ﬂ or‘i 5f “98/2,°% rFé‘rr FYCHPUBFY bt hanol
and 2m of rlreﬁhemaolzm hen 4 m of 1.4N hydrochloric acid/ ethanol are
added, follg Qy 2“I ltering the slightly insoluble part, evaporating to
dryness, |rrpas{| ng in 10 mM of ether and drying under vacuum at a

t enper at ur e20@5arppr2®IX| mat efye '60GE the tdicdowayt#d8 ng of expected product
i s obtained,i formof brown crystals. NWMR in DVSO 1.34(nm) 2H 1.50(m
2H t he axi aI2 IEJP the cycl ohexyl 1.68(m2H 1.88(m2H the CH2's of the
cycl opentyl 32006r(masked>)cicﬁ 06t he equatorial. H s of the cycl ohexyl

3. 03(bs) 1Hax |,a¢ é}ié} 3.5 %’Qb’i—% JHaxial H1 21 Novenber 2003 127 4.72(m 1HCH of
t he cycl openty 62 '""'8.33 (dt) 1HH4' 8.77(dd)1HH6' 9.12(d)H2'

8. 13( bs) <3HN=H«NH NHzaﬁquLé(cs)llblassmme:d/crmbeheyH EXAMPLE 64:

di hydrochl osigle of ethyl trans-4-[[2--[(4

am nocycl o- hexyl ) am mo] - - 9-cycl opentyl - 9H - puri n- 6-yl ] am no] -
.06 -phenyl-

g8.10 ) mobile H's and H;

8.8B8(s),10.65(s),7.3 mobile H's

EXAMPLE 61: trans-3-{[{2-[(4-aminocyclo-hexyl)-amino]-9-
cyclopentyl -9H-purin-6-yllamino]methyl] -benzamide
dihydrochloride.

The operation is carried out as in Example 6 using 3
methylaminobenzamide in Stage I of Example 6 in place of the
ethyl-4-aminobenzoate. Then the operation is carried out as
in Stage 2 of Example 6 and in this way the expected product
Ls obtained.

EXAMPLE 62:dihydrochloride of ethyl trans-3-{[{2-[(4~
aminocyclo-hexyl) ~amino] -9-cyclopentyl-9H-purin-6-
yllamino]methyl]| -benzoate.

The operation is carried out as in Example 1| using the
hydrochloride of methyl 3-{aminomethyl)-benzoate in Stage 2
of Example | in place of the hydrochloride of methyl d-
{aminomethyl) -benzoate.

EXAMPLE 63: trans-N-(2-({([4-aminocyclo-hexyl) -amino)}-9-
cyclopentyl-9H-purin-6-yl) -3-pyridine-sulphonamide
dihydrochloride.

Stage 1l: N-{{2-chioro-9-cyclopentyl-9H-purin-6-yi|amina| -3-
pyridinesulphonamide

The operation is carried out as in Stage | of Example §

stacting from 514 mg of the product obtained in Stage L of




but anoate. The operation is carried out as in Exanple 1 using ethyl cc
am nobutyrate in Stage 2 of Exanple 1 in place of the hydrochloride of
met hyl 4-(ami nonmet hyl )-benzoate, the operation is thehNaembed2®l%t as in
Stage 3 of Exanple 1 from the product obtained in this way. EXAVPLE 65:
di hydrochl oride of ethyl trans-4-[[9-cyd@pentyl -

2-[[4-[[ (1 Ekadiomet hyl gh hoxy) kb Jeamane] ayaephexyd lhetdwlcaesium

am no] - 9H-puri n-6-yl ] am no] - benzoate. The operation is Tarried out as in
Stage 2 of BFRAPPESE (Coithy BRAN3LQ-TRBEC)I RYMNinehyl pbyoeohéxake in pl ace
of trans 1n4.di g V5L ONEXANG, 1 dH il i S1eWa ¥ gt e e t,ds

obt ai ned. II%/PLEWGEsgd}%rgdr ochl olrpg dé]aofJL gt hg/llld Pﬁgnég%&h%‘ [“Fézfﬁ% s

am nocycl oS9ekyltpaeahyd apemied rag-ursy ¢lfo g@rrpkigpitepur 106 8 for

yl ] am no] - henzaat. ' [ rr 0 tarting fro the‘product
of Exanpl e %% %;%Eggﬁggﬁe%{oﬁ\%}% ﬁ‘g) @%egm%ﬂg E%f? h%v%]&rf’?%?ht o
trifluoroacebiienactdmpénatinis. walharhd expedt @8 pyoduchldsic obtial ned.

EXAMPLE 67:_ trans-9-cycl opentyl - N2- (.4- hydr oxy-4- et hyl cycl ohexyl ) -, i
N6- ( pheny! r‘?‘é‘t‘:’ﬁyr)-‘faﬁg%‘ﬁ?‘?%g ,eé?aoﬁaatrﬁ“ﬁew‘ i ﬁ%&?b@ﬁ%‘f% JES g 4t0%n i s
carri ed outvias BnmExafpherdr usidigirienz yinarirneatiubt @agea 2cfpdaimdee 1 in
pl ace of th hydrochl orj de_of methyl 4-(amn t hyl ) -benzoate, and in 21
Novenber 2(?%3a§?é§°x§inﬁb%i¥3 o Exarpl &h1S fﬁﬁegﬂgl ‘f‘%r%f’lse-’i?%te‘i

anmi nocycl opexanek ib optaceedfid rans fhrh dirapengeyskpbexane. EXAMPLE 68:

N2- (4- - am no- 2- hydr oxycycl o- hexelée - 9-cycl opent gl -- .

N6- ( pheny! éééﬂ;ﬁ!_é-:-:QFF%WT%‘e(Z{Z, ‘oiPEHNE YRy PRI @i RR) ~The operation is
carried oul:R3obBnEYanph e dr Upidg ) henzyl anine L0 $hagenZaof Exanple 1 in

pl ace of the hydrochloride of nmethyl 4-(am nonethyl)-benzoate, and in
St age 3 of dEkaApPehlor2deydr oxy-trans-1, 4 di ami nocycl ohexane in place of

TS S ST EYSLAPRATe L DA LR g o Stage 2 of Bxamcie

N6- ( phenyl rethyDP- 84t e pur rares 2, 6+-dl iamimecgichpteeehéoi s dezken to a
temperafure of approximately 140°C, 265 mg of the product
obtained in Stage 1 above is added and the reaction medium is
maintained at this temperature for approximately 3 hours 30
minutes. After chromatography on silica eluting with
methanol/ammonium hydroxide in a proportion of 98/2, then 4
ml of ethanol and 2ml of methanol then 4 ml of 1.4N
hydrochloric acid/ ethanol are added, followed by filtering
the slightly insoluble part, evaporating to dryness,
impasting in 10 ml of ether and drying under vacuum at a
temperature of approximately 60°C. 1In this way 148 mg of
expected product is obtained in the form of brown crystals.

NMR in DMS3O

1.34{(m) 2H

1.50{m).2H ]> the axial H's of the cyclohexyl
1.68(m)2H

1.88 (m) 2H the CH2's of the cyclopentyl
2.05(masked)

2.06 the equatorial H's of the cyclohexyl
3.03(bs) 1H axial H,

3.59(bt) 1H axial H,




The operation is carried out as in Exanple 1 using benzylamne in Stage 2
of Exanple 1 in place of the “hydrochloride of nethyl

4- (ami nomet hyl ) - benzoate, and in Stage 3 of Exanple 2! Ngvembeo3dpstrans-1, 4
di am nocycl ohexane in place of trans 1-4 di am nocycl ohexane. EXAMPLE 70:
trans- N2- (4- am no- 3-f | uoro- - cycl ohexy] )+ 9-
cyclopenMyhan@-ﬁHhenylﬁEth%h)bgriﬂgr£9813p@ﬁg§pn1ne di hydrochl ori de. The
operation is carried out as 1n anple 1 using benzylamne in Stage 2 of
Exanpl e 7 -i°f {fface of the Iydrochl oride of nethyl

4- (am nogetshyl hrhepgoat e, a%d,in Stage 3 of Exanple 1, 3-fluoro-trans-1,4
di am nocycl ohexane in place‘of trans 1-4 di am nocycl ohexane. EXAMPLE 71:
trans- 2- B(-47dAdnoé¥cl o- - hexylg) oxy] - 9- cycl opent yl -
N—(phenybqq@th)-QF#purin-61{anine di hydrochl ori de. The operation is

carried out as in Exanple 1 dsing benzylanmine in Stage 2 of Exanple 1 in

pl ace of 8t.R8 (bRYydkdkhl ori de NelHm®t hyl nd; (am nonet hyl ) - benzoate, and in

Stage 3 qf 1, trans-1,4 Bocan nocycl ohexanol in the presence of
sodiun1h%d§§3§qugkbin di mefRyFEHnE ngi% place of trans 1-4 !
di am noc EEZRYRBEaA¢: EMMNRITHIBrille [off c¥nguCkoprstyl | 2- [ ({phenyl - met hyl )

am no] -9H. purin-2--yl]am no]-cycl ohexanone di hydrochl orjde. 21 Novenber i
2003 129““%85"3856]?"?? ’i?“E%ﬁ]rW%‘&Y&}prPéﬁ'tlrﬁﬂ“PP’é’rﬁlf & Dy BHRa! of Exanpl e |
4 by oxi datkasata. DMF in the presence of (PDC) pyridiniumdichromate and
inthis way the expected product is obtained after filtration on silica :
el uting with TCRRPEROYHetdarisl :ca807iE0. OBRARPLER Exgmele hethiylh ety lof i

4-1[9-cy =6 . .
[(phenyl%%t 3?%%%?25?F§Fﬁ%u§?%g%-%lﬁ%ﬂ%%ﬁﬂp}gyél6He§éﬁ8%e°fd?%?drochloride.
The oper aydonchoehds i @ math 8t ar-t jaig nbefthiyne-peadoste, ofhdxanpl e 72 by
reacting with O nethylh dro§yLanine in ethanol under reflux and in this
way the SRFEFEED" pt dATlT™ | X 01k Wed 2EXARPEEaY8: 3 ©f Example 1 from
trans- N2t64- prbAQeY CoOhexydd -i9r ataloRaRt.y! - N6- [ 2-
[[(3, 4-dichl orophenyl)-nethyl]-am nol -éthyll-9H purine-2, 6-

EXAMPLE 65: dihydrochloride of ethyl trans-4-[[9-cyclopentyl-

2—[[4~[[(1,1-dimethylethoxy)carbonyl}amino]cyclohexyl]methyl
amino}-9H-purin-6-yl]amino] -benzoate.

The operation is carried out as in Stage 2 of Example 6
using trans 1—(NBOC)—4~(N—methyl)cycldhexane in place of
trans 1-4 diaminocyclohexane. In this way the expected
product is obtained.

EXAMPLE 66: dihydrochloride of ethyl trans-4-[[2-[(4-
aminocyclo-hexyl)methylamino] ~9-cyclopentyl-9H-purin-6-
vllaminc] -benzeoate.

The operation is carried out starting from the product
of Example 65 by deprotecting the N-BOC amine by the action
of trifluorcacetic acid. In this way the expected product is
obtained.

EXAMPLE 67: trans—-9-cyclopentyl-N2-{4-hydroxy-4-
methylcyclohexyl)— N6- (phenylmethyl) -9H-purine-2, 6-diamine
dihydrochloride.

The operation is carried out as in Example 1 using

benzylamine in Stage 2 of Example 1 in place of the

hydrochloride of methyl 4-(aminomethyl)-benzcate, and in



di am ne trihydrochloride. Stage 1:

2-chl oro-9-cycl opentyl -N-[2-[[ (3, 4-di chl orophenyl) -

met hyl ] -am no] -ethyl | -9H purin-6-anine. 281 ny of thé&lploegdnber E¥Bai ned i n
Stage 1 of Exanple 7, 4 ml of nethan 28 0.2 m of 3,4-dichloro-benzal dehyde
and 0.2 gl 8f3acgtéc acj d arejh_m':;t dl ether and the reaction nmedium is
agi t at ed 6P 2°hdhr X%E%{%ol'm Ut%es'Y'0.-12850t - NaBrHICM Yl oheddd@® Lafd

agi tati oplesecarr t eghout - atdiamirerty dieaparature for 1 hour. After

evapor at | | vent, the residue is chromatographed on silica eluting
Wi th mzégﬂ}iggt-gghoﬁ'?"%"W%‘%W&F&W&@c%gﬁh@sﬂ)&sae;ymezm;zt ng of
expect edN6pnpHEs1hSt i 91 urIn0® , &-diami . .

trans- N2- (4-an n%cycl 0 _e)f(uyl )-9-cycl opentyl -IN%?(%J-“hYdrOChlonde'

[[ (3, 4-di chl of SpHRPRAILIRR HyA ICAHLEE) OBEh§$ | 119 HEspug ke -12 164 ndhi ani ne

tri hydrogbhoyl gei n 78, mt the, PEQduch obt aj in e 1 above, 4 nl of
but anol, 360 ngy of trans-a%(e4-di am no- %ygl oh@gﬁea% eo%ri d together, the

react i on"HEBPEHM ¢ 5idratfediatd vi4@oCaiénomaphy bximialat <10 dheuris, |eft to
return tgoragbiente yrature., Af _evaporatjng, the residue is

chr onat ogrggﬁed' on %I |caeae]l &fihﬁér\trﬁggh%tgg% g’én%ﬁ{%\lﬁ’tﬂcly PR&FERber 2003
130 anmmbhi Bheds de Dxti heny 85/415VikrShoapdl9Bexmno®f product is obtai ned which
is salifj olygion of. 1. 4N HCL in EtOH_ 115 ng of _expected product
i s obt ai M‘n ‘%;Ns% £ 380y - I‘?’§§f’ﬁ¥°¥‘ﬁ’e B % grelerendydrohexy |

1. 71( ) -H6 90l nZLids{ )1 }t-9a1 -Bhi'ineod , 6hai sy Th O REHWH roct Q3G ML t he

equatorial H.,s of the cyclqhexyl 3.02(bs) 1H H4 3.25(t) 2H 3.90(bs) 2H the
CH2-N s 3. 69( Hs StHfed sk éd) Caxrardaut. 29 (s )Bxanple3(ny2ing. 56( dd) 1H
7.67(d) WbedzBldt)ddd in Stage 2 of Example 1 in place of the '

hydrochloride of methyl 4- (aminomethyl) ~benzoate, and in
Stage 3 of Example 1, 3-hydroxy-trans-1, 4 diaminocyclohexane
in place of trans 1-4 diaminocyclohexane.

EXAMPLE 70: trans—N2—{4—amino-3—fluoro~cyclohexyl)~9—
cyclopentyl~N6—(phenylmethyl)—9H—purine—2,6—diamine
dihydrochloride.

The operation is carried out as in Example 1 using
benzylamine in Stage 2 of Example 1 in place of the
hydrochloride of methyl 4-(aminomethyl) -benzoate, and in
Stage 3 of Example 1, 3-fluoro-trans-1, 4 diaminocyclohexane
in place of trans 1-~4 diaminocyclohexane.

EXAMPLE '71: trans—2—{(4—aminocyclo—hexyl)oxy]—9—cyclopentyl—
N~ (phenylmethyl) -9H-purin-6-amine dihydrochloride.

The operation is carried out as in Example 1 using
benzylamine in Stage 2 of Example 1 in place of the
hydrochloride of methyl 4-(aminomethyl)-benzoate, and in
Stage 3 of Example 1, trans-1,4 Bocaminocyclohexanol in the
presence of sodium hydride ({NaH)in dimethylformamide in place
of trans 1-4 diaminocyclohexane.

EXAMPLE 72: 4-[[9-cyclopentyl-6-[(phenyl-methyl)amino]-9H-

purin—27y1]amino]—cyclohexanone dibhydrochloride.




7.93(bs)3H 9.40 >1H N-CH2- phenyl CH of the cyclopentyl Hc Ho Ha NH
EXAMPLE 75: trans-N2- (4--am nocycl ohexyl) -9-cyclopentyl-N6-- [2- [ [ [4--
(trifluoronethoxy) -phenyl] -nmethyl) -amino] -ethyl] <21%dvember 2003
purine-2,6-diamne trihydrochloride_ Stage 1:

2-chloro-9-cyclopentyl -N-[2-[[[4- (triFdaoro- -

met hoxy) - phen§P§ - cpetdwyddr an raé]rxﬁfeaybht9bit@ﬁ1tim‘g ﬁfmm e pZ&l:luﬁg of the

product @bt aingd,Ln,Stage 1 of Exanp t hano m  of
4-trifluorometh >l<!3%/ %sr%& I éﬁ‘d Dﬁ'F21Fr1 tBT" %E%?‘?rbceacﬁ (éDng)m xed

t oget her PYﬂfhéll’leainthcﬁhrdﬁ%d:léJerdS iagichatedalorne g and 3qudnykes, 0.1
g of L§ & ded nd agitation is carried out at anbient tenperature

for 1 hour e so ee]ﬁt Sredidfra ehetinegiidde is chromat ographed
on silic&HeTt/imeghuhbh: Wﬁ) 2/ met hanol / anmmoni um hydr oxi de (95/0.5/0. 33)

and 129 expect ed roduct i s obtained. Stage 2:

trans- NZM A P"Q-“k?yeffoﬁerﬁﬂrcml?%ntyl 6-

[[[4- (1 Ekphonpims oy ok BREENLD -

purine-2 di,amne tri hyd?%ghl or fgge 21 ﬁlg]véemn% %}Qlo}%ianffs ng of the

pr oduct 85? YihePIorislerge 1 above, 4 m of but anol, 170 g of
trans-1, 4-di aﬂm@%ﬁqtql&%xqgecgﬁ ghxg&lt é@ ther £ Ane peacti ggf{:redi umis

heated to 140C for approxi mate hour s 3 miiit es“ard® to return
to anbi @ht Exampks atdure. rﬁfatCérlngvapohamrngtmtzh@dm}dm@llns iehr omat ogr aphed

on silic 1 ha i um hydr oxi de (85/15/1.5) and
90 ny of@%giﬁ%%%%%tegﬁgd%vﬂeg lega‘l’?% fy CLegNPEBAtEF ohSof HCL i n

Et OH. 6%?‘?@11@)‘ﬁfdexpect ed product is obtained. NIVR in DMSO 1.39(m--1.53(m
f’ﬁet Egcfﬂiﬂ!ﬂ"%g‘; S74 érg%s%(él Qeﬁlno gllzcglggxyl)Bg( @yclo]élg@ylt Qg ([:'2_Ig s of
[[(3,4—d1chloropheny1)—methyl]—amlno]—ethyl]—9H—pur1ne~2,6—

diamine trihydrochloride. |
Stage 1: 2—chloro—9—cyclopentyl~N—[2—[[(3,4—dichlorophenyl)—
methyl]—amino]—ethyl]—9H—purin—6—amine.

281 mg of the product obtained in Stage 1 of Example 7,
4 ml of methancl, 0.2 ml of 3,4-dichloro-benzaldehyde and 0.2
ml of acetic acid are mixed together and the reaction medium
is agitated for 2 hours and 30 minutes, 0.1 g of NaBH4CN is
added and agitation is carried out at ambient temperature for
1 hour. After evaporating the solvent, the residue is
chromatographed on silica eluting with CH,Cl,/methanol/
ammonium hydroxide (95/0.5/0.33) and 278.4 mg of expected
product is obtained.

Stage 2: trans—NZ—(4~aminocyclohexyl)—9—cyclopentyl—N6—{2—
[{(3,4—dichlorophenyl)—methyl}—amino]—ethyl]—9H—purine*2,6—
diamine trihydrochloride.

278 mg of the product obtained in Stage 1 above, 4 ml of
butanol, 360 mg of trans-1,4-diamino-cyclohexane are mixed
together, the reaction medium is heated to 140°C for
appreximately 10 hours, left to return to ambient
temperature. After evaporating, the residue is

chromatographed on silica eluting with CH:Cl,/methanocl/




2.06(m 4H the equatorial H s of the cyclohexyl 3.03(bs) 1H H4 3.17(t)
4H 4.00(bs) 4H the CH2-N s 3. 73(masked) 1H axial Hl 4.27(s) 2H N CH2-
phenyl 4.76(m 1H CH of the cyclopentyl 7,38-7.75 AAZ21BBiverBEr DiPhenyl -
8.20(s) 1H N=CH 8.09 _< 2H NH2 8,05-9.62 the NH s EXAMPLE 76: trans- N2-
(4-am nocycl ohexyl) -9-cycl opentyl - N6- 12@- [ [ (3 , 5-dichlorophenyl)

- met hyl ] fambmapmrh@ﬁhyklde9b99p1$pp5% ar®r ﬁ g Be fb@yatorﬁloride

St age 1: 2 hl qr 0- 9- XCLL entyl N[2-1(3, 5- glc I"or ophe g %ﬁ

met hyl ) - ani &]alé]te r“ﬁ § Sar% BtirA ey a 2@l uwgoof of he- HF okt vt Eithed in
Stage 1 of 1Bsama e)f7exﬂeate@fpfr@(§$@pols 18 iy of

3, 5-di chl or o- benzal dehyde and O. of acetic acid are ni xed together,
the reacti CWRddi @¥°0 s agitated for 2 hours and 30 minutes, 0.1 g of
NaBHBON i S 1 added -andoqgi tation is caryd ed;qut ,at agbiDt Lemperajure for
1 hour. After evaporating the solvent, the résidue is chromatographed on
silica el utli-ng WitA -8PEwEL 27 nid rahol / e Nm@emb@ﬁ 20863c82opamivhi um :
hydr oxi de /0.33) and 119 ny of fexpected .product (ks tai ned. Stage
2: trans- N(229?45qa?n nocycl ohexyl ) - 9- cycﬁ oper?tUl lﬁéa[l 9 . Ok <2

[[ (3, 5-di chl orophenyl) - et hyl ] - am no]ewetlyex<AH- puri ne- 2, 6-- di am ne

tri hydrochl 1 nmg of the prodyct obtained in Stage 1 above, 4 ml of
but anol &Pfgg%nﬁ %g trans-1, 4-dia Liﬁ‘o cycl ohexane are m xed together,
the-react| dinzrmah)urml—s heabed 20 190GHorcHgpRr oxi mately 5 hours, anot her
155 ng of traeg - diam gi/cl ohexane i s added, heating is again carried
out at éFS§uﬁ8 823589t he react g Aediumis left to return to
anbi ent tempgmqb@neZHAfter evaporatln@ﬂjghepﬁgﬁkgue is chromat ographed on
silica eluti ngdw th CH2C12/ nmet hanol / armoni um hydr oxi de (85/15/1.5) and

17.3 ng of priodmet 2fs CH of the cyclopentyl
7.56(dd) 1H He
7.67(d) 1H Hy
7.87(d) 1H Ha
7.93(bs) 3H NH
9.40 >1H

EXBMPLE 75: trans-N2Z2-(4-aminocyclohexyl)-9-cyclopentyl-N6—~[2-
[[[4~(trifluocromethoxy)-phenyl]-methyl]-amino] -ethyl] ~9H-
purine-2,6-diamine trihydrochloride.
Stage 1: 2-chloro-9-cyclopentyl-N-[2-[[[4-(trifluoro-
methoxy) -phenyl]-methyl] —amino]-ethyl]-9H-purin-6é-amine.

281 mg of the product obtained in Stage 1 of Example 7,
4 ml of methanol, 0.16 ml of 4-trifluoromethoxy-benzaldehyde
and 0.2 ml of acetic acild are mixed together, the reaction
medium is agitated for 2 hours and 30 minutes, 0.1 g of
NaBH3CN is added and agitation is carried out at ambient
temperature for 1 hour. The solvent is evaporated off, the
residue is chromatographed on silica eluting with
CH;Cl,/methanol/ ammonium hydroxide (95/0.5/0.33) and 129 mg
of expected product is obtained.
Stage 2: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-[2-
[[[4-(trifluoromethoxy)-phenyl]-methyl]-amino]~ethyl]-9H-

purine-2, 6-diamine trihydrochloride.




obtained which is salified with a 1.4N solution of HClL in EOH 23.8 ng of
expected product is obtained. NVR in DVBO 1.38(m-1.51(n) 4H the axial H's
of the cyclohexyl 1.71(m-1.91(n)-2.16(m the CH2's afi Ndvembgchampent yl
2.06(m the equatorial Hs of the cyclohexyl 3.03(bs) |IH H4
3.27(bt)-3.97(bs) the CH2-N s 3 72(masked) H1 4.26(s) 2H N-CH2- phenyl

4.76(m 1H CH ofi2thagcyel opent yla, - 53tblindd Ha F: 94 d) &Hﬁ@e A1 ¢
8.03(bs)-8 -9, 60(bs) t he NH' 8.16(s) N=CH EXAMPLE

4
trans- Nz--P&%%HP ocVéP ohexed )iyl dpshiegilnRey ol ohexane e mixed

[[(4-1]uor ephennk); neﬁ@yiéa@ewplmeﬁtuwllk BELPUET P&-120 € £4i ami ne
tri hydrochl ori de. Sta
2- chl or o- QaE?EPESb@ﬁF?J?YI\JS[@uJ{S{ (e 13Pomdphéay| nd left to return to

met hyl ] - aniagl enet pyhls 2 UL el BB MR ETDERC 2008 438 5 201 1O Of

the product obtained in Stage 1 °0. 15 m of
4-f 1 uor onet?hé%vabéﬂzaﬂﬂd@chme saJnlchaO eZunrhngf wathtftI&zCaQI/tdeahEnGiXed t oget her,

the reactigp. AR f.0 hour,s d 30, i nut es, g of
NaBH3CN i s gﬁ %IH Ié%ﬂ aetli)n S /réa%r) 88%3 r&? A B Cttenjp‘aer ature f or
1 hour. Af pétaena@omammglst rneals.cﬂlmmo,y the.aessduetisn shrigmatiogregalied on

silica el utkn CH2 net hanaol / niu hydrOX| de (95/0.5/0.33) and
230 ngy of g)%plg%t %ﬁf{ Firé’(ﬁ‘&tallﬁeﬁgr%faag]

trans- N2- (NMamnomy@dJohexyl) 9- cycl opent yl - N6 [2-
[[(4-fluorophenyl)- ] - amno] ethyl]-9H purine-2, 6- di am ne
tri hydroch;B 5?&%1"%3%% oftt t he prodl.tr}é/‘fE BBLAL NS | fif Sthgyecyclaboverl 4 nl of
but anol and.490m81 of 9 t)aNns-11 4rydi amicp@- e¥sk Ohgxang. ak & ggﬁ%}, it oget her,
rs

the reaction nmediumis heated to 140C for approxi rrately 1 t hen Ieft
to return £oPampl et the equatorial H's of the
cyclohexyl

3.03(bs) 1H Hy

3.17(t) 4H-4.00(bs) 4H the CH;-N's

3.73 (masked) 1H axial H;

4.27(s) 2H N-CH,- phenyl

4_.76{m} 1H CH of the cyclopentyl

7,38-7.75 AA’BB’ F3C-0-Phenyl-CH;

8.20(s) 1H N=CH

8.09 £ 2H NH,

8,05-9.62 the NH's

EXAMPLE 76: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-[2-
[[(3,5—dichlorophenyl)—methyl]~amino]~ethyl]—9H—purine—2,6—
diamine trihydrochloride.
Stage 1: 2-chloro-9-cyclopentyl-N-{2-{[(3,5-dichlorophenyl}-
methylj-amino]-ethyl]-9H-purin-6-amine.

281 mg of the preduct obtained in Stage 1 of Example 7,
4 ml of methanol, 0.16 ml of 3,5~dichloro-benzaldehyde and
0.2 ml bf acetic acid are mixed together, the reaction medium
is agitated for 2 hours and 30 minutes, 0.1 g of NaBH3CN is
added and agitation is carried out at ambient temperature for
1 hour. After evaporating the solvent, the residue is

chromatographed on silica eluting with CH,Cl,/methanol/




tenperature. After evaporating, the residue is chromatographed on silica
eluting with CH2C12/ net hanol/ ammoni um hydr oxi de (85/15/1.5) and 54 ng of.
product is obtained which is salified with a 1.4N soldtNcesmotr HOB i n

EtOH. 57.7 ng of expected product is opﬁﬁ%ned. NVR i n DMSO

1.39(m--1.53(m), 4H 1.71 -1, 90 29 17 2.05(m 4H 3. 02 (bs)1H
3.25%32)2Hﬁ@m§g%5§)h3¢vqxq nzi%@@%fﬁﬁq%??7€H§1ég§ m§20%8%§@$$%? egdzng

8. 09( bs) > %Ho%u%%(§%18b@£ﬁgg@_axial H's of the cyclohexyl the CH's of the
cycl openty the equatorial Hs of the C¥Flohex H4 the CH2-N s H1

I
N CH2- phe®ERIEH20f traes c2t bpeatifloCHHENERY 14 -éﬁéyr—aéop%ntmﬁk&dhl
Novenber 22933}%4d1§pﬁﬁ£9 ) g{?fhﬁ%ﬂﬂyﬁ]JEmlHoWHeE%ﬁWFLgﬁzﬁﬁrine—2,6"
t rans- N2- (4-.ani nocycl ohe I?- -cyclopentyl-N6-[2 -"[ [ [4-
(trifluoromeemihy tphepgtéchhetind] -amino] -ethyl] -9H purine-2, 6-di am ne
trihydrochl ori de,4Stag ' - :
19 g duct obtained in Stage 1 above, 4 ml of
2-ch|oro-9-cyc|opentgl-RﬁTE?[WT%JQ?trlfIuoronethyl)?
butanol and 155 mg of trans-1,4-diamino-cyclohexane are mixed
together, the-reaction medium is heated to 140°C for
approximately 5 hours, another 155 mg of trans-1,4-
diaminocyclohexane is added, heating 1is again carried out at
140°C for 3 hours and the reaction medium is left to return
to ambient temperature. After evaporating, the residue is
chromatographed on silica eluting with CHCl,/methanocl/
ammonium hydroxide (85/15/1.5) and 17.3 mg of product is
obtained which is salified with a 1.4N solution of HC1l in
EtOH. 23.8 mg of expected product is obtained.

NMR in DMSO

1.38(m)-1.51(m) 4H the axial H's of the cyclchexyl
1.71(m)-1.91(m}-2.16 (m} the CH2's of the cyclopentyl
2.06(m) the eguatorial H's of the

| cyclohexyl
3.03(bs) 14 Hy
3.27{bt)-3.97 (bs) the CH;-N's
3.72 {masked) H,y
4.26(s) 2H N-CH,- phenyl
4.76{(m) 1H CH of the cyclopentyl
7.59(t) 1H Ha
7.70(d) 2H the Hp's
8.03(bs})-8.40(bs)-92.60(bs) the NH's
g8.16(s) N=CH

EXAMPLE 77: trans—-NZ2~(4-aminocyclohexyl)-9-cyclopentyl-N6-[2-
[[{4-fluorophenyl})-methyl]-amino]-ethyl]-9H-purine-2, 6~
diamine trihydrochloride.

Stage 1: 2-chloro-9-cyclopentyl-N-[2-[{{4-fluorophenyl) -

methyl)-amino]~ethyl}-9H-purin-6-amine.



phenyl]-nmethyl]-am no]-ethyl]-9H purin-6-amne. 281 ng of the product
obtained in Stage 1 of Exanple 7, 4 ml of nmethanol, 0.19 m of
4-trifluoromethyl -benzal dehyde and 0.2 m of acetic aeinbvameen?ored
together, the reaction nmediumis agitated for 2 hours and 30 m nutes, 0.1
g of NaBH3CN is added and agitation isjgarried out at anbient tenperature

for 1 hour. Aftepseviaposatilg |l wept;nthein rasiqdue i-3 ghrppatogr aphed
on silica eluting vatﬁfﬁ CI—IZClé%I]rar)gtu%gnoFF 3<'£1rr1n'r1)n:iurhm hyg(;g#oxiode (85 0.5/ 0. 33)

and 146 ng “ofleXpebe @R proddbtl S silobfait néluoSiegjdoxy-benzaldehyde and

trans--N2- (4-am,nogyc &J_\ﬁ 1).-:9r I yl = N6~ 2~ - .
[[[4-(trifluoronet hylé) -p gyahl%rr%%é yﬁ?ﬁgﬁ’l %%&%%}/I ]t-héel—kregl?;cilﬁg- ?‘,ag}lfﬁnan‘i ne
trihydrochl 6Fi 88! t22% mpwf2 theepr eddcBOobimired d5 i v StfageBH@bove, 4
of but anol 1aéﬁéd@n@faé{1taé‘éfo§f :%,d'f%"gi‘ga%&{ ohexane e t’é@éﬁ%t%ge Qg{)’

the reaction nediumis” heate or approxinmately ours-an
m nut es, thénhpeft tAfyet wvapoxatanhi ehe sehperat uthe rAfstielueevapor ating,

t he residue_,j ogr aphed .on _silica elutin i.t h, CH2C12/ net hanol /
armoni um hy‘afr"g?f‘%g&f%i% 1"?‘5)51&&8% ﬁiu}g%‘au‘&%&%iéfd‘lﬁ S ied with a
1. 4N sol ut i enmofiEHCIhdrBticd (66 /09500 . 38xpeed e predudt cixkpeebtai ned. NVR
in DMSO 1.39-1.53 .1.70-1.90-2.02-2.16 2.05 the axial H s of the

cycl ohexyl PTRE'CHIS G4 € %ycl opentyl the equatorial H's of the

cycl ohexyl 2t&8de 32 04 ths-3122944 200nb00c B5Re N, 8) - B B3 plathih -fslab 21

Novemnber Zogg 135 - 4.34 (s) N-CH2- phenyl 4.76 CH of the cyclopentyl
7.76-7. 85 FSE! PR rogheyy INsmgthyl] —amino] —ethyl]-9H-purine-2, 6-

diamine trihydrochloride.

200 mg of the product obtained in Stage 1 above, 4 ml of
butanol and 400 mg of trans—l,4wdiamino—cyclohexane are mixed
together, the reaction medium is heated to 140°C for
approximately 16 hours, then left to return to ambient
temperature. After evaporating, the residue is
chromatographed on silica eluting with CH,Cl,/methanol/
ammonium hydroxide (85/15/1.5) and 54 mg of product is
obtained which is salified with a 1.4N solution of HCl in
EtOH, 57.7 mg of expected product is obtained.

NMR in DMSO

1.39(m}-1.53{(m) 4H the axial H's of the cyclohexyl
1.71(m);1.90(m)—2.17(m) the CH2's of the cyclopentyl
. 2.05{m}y 4H the equatorial H's of the

cyclohexyl

3.02(bs} 1H Hyq

3.25(bt) 2H-3.99(bs) 2H the CH;~N's

3.74 1H Hy

4.22(s) 2H N-CHz- phenyl

4.77(m) 1H CH of the cyclopentyl

7.22{bt) 2d the Hy's

7.66(dd) 2H the H,'s

8.09(bs) > 2H NH

8.22(s) 1H N=CH



8.07-8.43-8.59 nobile Hs EXAMPLE 79:

t rans- N2- (4- am nocycl ohexyl )-9-cycl opentyl - N6-[ 2-

[[ (3-chl orophenyl) - et hyl ] --am no] - et hyl ] - 9H puri ne- 2 26-Nadb@Ben2003

tri hydrochl ori de. Stage 1: 2-chloro-N-[2-[[(3-chl orophenyl)-methyl]-am no] -
ethyl]-9- cycl opent % -9H purin-6-am net34 281 ng of the product obtained in
Stage 1 &f °BX&mpl &H72. 24 f#S)oPrﬂé“thalrhbl 0.2 ml of 3 -chl oro-benzal dehyde
and 0.2 mxavehpaegti dtoeher the reacti i [

agi t at ed"f’“O‘r_&fEIngr seg%géé%ﬂm&m?t:é Doy etofgeryl \aBratR IRE™ d’lggq;l gn@d
agitatiornlil$ d&r#féuomemylan@}aﬁylt]eﬁiaehglwgni@(s] Jdettyauyr-9HAf t er

evapor at e,sgl t he r chromat ographed on silica eluting
with CHzE%%/ﬁ‘Q 280 fﬁ‘%’ﬁ&ﬁl{}‘ dﬁ"f&?‘&?ﬂ’aée( 95/0.5/0.33) and 172 ng of
expect ed Stpredlct 2+ sh bbi @t Ned:c 1SGe y2:-N- [[L (trifluoromethyl)-

t N2- 4 9 cl ty I -N6 2-
[E?gschl &1 Sp?fg]ﬁgfg(?: %fﬂ rﬁlrgfnll yé??iéfqrpgﬂlbu THel?e 6- di am ne

trihydrochl or pde. md 1ds ”@@fpﬁd&o&r edhuat nabt ai ned, i h 1Stcajg@:>4am§>t1%ve, 4 m of
but anol ?nd 312 ng of trans-|,4-di am no-cycl ohexane are m xed together,

the reacti Bn ﬁéd‘i“%m%%ohea&é& 9 PAOG-£oif Appr one Mt ktlersaHewhydend 30
m nutes, ahhen.befl &0 S&IurN £Q4 aTRi flkobieMpEL Al & 1 Hd LI, guapor ati ng,

the residue is chromatographed on silica e I ng W|t CH2C12/ net hanol /
anmoni urﬁ“ﬁ?élPBxFaea‘EB‘Sﬁqesi £B) 2ahgugs, andg3©fmpm@mm,t Ci sl wplstfai ned which is

lified C d duct
ogt :'B.i hgdsmﬁlh in D%Cg%%ﬂ %@?n?gﬁ%g‘%‘gﬁ 7IH ?%rﬁfxdﬁéﬂur{g' ?ﬁeggyclotr)ﬁe;;l s
L 71(m) - IegcéniltﬁraS(cm) t hewCH2' sfokrt beapgﬁéopec_mttwe sZaleEs(rm 4Het he

equat ori of _t Nove 00 cI ohex 3.04(bs) 1H H4
3q26(bt)§§ é@?%s}st% r‘ﬁﬁ‘ztci%‘rsa%dﬁ(“nﬁéié‘a? A ‘f%}“w}/l%{‘ 25(s§ 2H CHe-
phenyl ACHECnnetHalbll of atrhen CyeIIORBAMIde (95/0.5/0.33) and 146 mg

of expected product is obtained.

Stage 2: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl~-N6-[2~
[[[4-{trifluoromethyl)-phenyl}-methyl}-amino]-ethyl]-9H-
purine-2,6-diamine trihydrochloride.

220 mg of the product obtained as in Stage 1 above, 4 ml
of butanol, 571 mg of trans-1, 4-diamino-cyclohexane are mixed
together, the reaction medium is heated to 140°C for
approximately 5 hours and 30 minutes, then left to return to
ambient temperature. After evaporating, the residue is
chromatographed on silica eluting with CH,Cl,/methanol/
ammonium hydroxide (85/15/1.5) and the product obtained is
salified with a 1.4N solution of HCl1 in EtOH. 66 mg of
expected product is obtained.

NMR in DMSO

1,39~1.53 the axial H's of the cyclohexyl‘

1.70-1.90-2.02-2.16 the CH2's of the cyclopentyl

2.05 the equatorial H's of the
cyclohexyl

2.84-3.04 Hy

3.29-4.00 the CHy-N's

3.55-3.73 H; axial



7.45(m 2H and 7.55(m 1H Hb, H, and Hd 7.70 (bs) 1H Ha 8.04(bs)>

2H- 8. 38(bs) 1H 9.53(bs) > 1H NH 8.15(s) 1H CH=N EXAMPLE 80:

trans- N2- (4- am nocycl ohexyl )-N6-[ (1, 1' - bi phenyl )--. 21 November 2003
4-yl]-9-cycl opentyl.-9H purin-2, 6-di am ne di hydrochl oride. Stage 1:
2-chloro-N-[ (1,1 -bi phenyl)-4-yl]-9-cygtopentyl -9H purin-6-am ne. 257 ng
of the praductsjobtained in Stage 1 Ioicfgxag%g % in 4 nm of n-butanol and
203 ng of 47 am nobi phenyl are introduted at 4bi ent tenperature and the
reaction frediumi s agitated for 5 Houwrs tded c3@impeotegs in a bath at 100C
then |eft #grgsurn to ambi ent teng@}%L@hgﬁg, foll owed by separating and
rinsing wth ether then drying under reduc %] pressure. In this way 328 ng
of expectled%roduct is obtained. St 2:

trans- N2-g( 4ai nacyckghexyl ) - N6- [ ( ' ~bi phenyl ) - 4-

yl]-9- cycal( ;bgeﬁ@t 3?’-§I-|-gguri n- 2, 6- di a]rﬁncg\bellcﬁ IEllyﬁr ochl oride_ 342 ny of.

trans-| , ZXMPEENJ8y c tohnRalie— [ 4~ ammiercital ohappiloxBrar el ypdS5OFL tMen[ 234 g of

the prod Qhtai,nedy t 1. above is added, .t he reactjon mediumis
mai nt ai ne wunher g F%g_%’gﬁ%ﬁ‘%ﬁgﬁl&olgaﬁ%ﬁﬁg %g Wﬁﬁ?%sét en left to
return toliaminentribpgecaklioeiddhen 10 M of water is added, followed by

extracti wi t h _di,ch| or onet hane yi.ng and evaporating the solvent. The
resi due ir&a qma 65|3§858a‘56ﬂ§" 5§ ﬁ_c%{‘l(oeﬂolﬁ’é‘ﬁpylﬁ/éww BEI2)T fol | owed

by taki ngtiygylilr95cyal opénapl edhanot it ss@hithieon of hydrochloric acid,
evapor ati ng he solvents, inpasting the residue in ether and drying under
reduced pressélsi L 8§C.th©3p¥®d‘6¥té‘iﬁ@é{

NVR in: DVRG oflmdRnbfdl; 1o, 53l Mr 3 120roln2itm 44hla2 U M. 299 (M
"2.21 (n%f4gce§ig322§é gig%%figd égéggggrl ZEzEg;;lt?gﬁyzedium is éﬂ

agitated for 2 hours and 30 minutes, 0.1 g of NaBH;CN is added
and agitation is carried out at ambient temperature for 1
hour. After evaporating the solvent, the residue is
chromatographed on silica eluting with CH;Cl;/methanol/
ammonium hydroxide (95/0.5/0.33) and 172 mg of expected
product is obtained.

Stage 2: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-[2-

[ [ (3—chlorophenyl)-methyl]-aminoj-ethyl]-9H-purine-2, 6-
diamine trihydrochloride.

111 mg of the product obtained in Stage 1 above, 4 ml of
butanol and 312 mg of trans~1,4-diamino-cyclohexane are mixed
together, the reaction medium is heated to 140°C for
approximately 5 hours and 30 minutes, then left to return to
ambient temperature. After evaporating, the residue is
chromatographed on silica eluting with CH,Cl,/methanol/
ammonium hydroxide (85/15/1.5) and 92.7 mg of product is
obtained which is salified with a 1.4N solution of HCl in
EtOH. 68 mg of expected product is obtained.

NMR in DMSO

1.38(m)-1.52(m) 4H the axial H's of the cyclohexyl
1.71{m}-2.90(m)~-2.15(m) the CHZ's of the cyclopentyl
2.05(m) 4H the equatorial H's of the

ned prodtesci § cf ovaer . ;A NR F Y



7.46(bt) 2H 7.69 (bd) -8 . Q7 (bd) 4H AA BB 8.07 3H 8.93(s) 1H 10. 6
(bs) 137 axial H s of. the cycl ohexyl CH2-CH of the cycl opentyl :
equatorial H 's of the cyclohexyl CH2-CH2-CH of thezecyehepeatylosH4d H,

CH of the cyclopentyl Hc the Hb' s the Ha' s .+ phenyl -NH CH C=N NH
EXAMPLE 81 trans-4- [ [2-:[(4-am no-qgyg ohexyl) --amino] -9- -.

cycl opentyl -9H-purin-6 ;yl] --amno 1Q§Q§efeacet onitrile " :
di hydrochl oride. Stage 1. 4- [(2-ch|c ro-95eycl opentyl - 9H puri n- 6-yl ) -am no] -
benzeneaéeb éhibsrile_ 257 ng of thenproduct obtained in Stage 1 of Exanple |-
in 4 m of ,p;butanol_and 159 ng of 4-ami nophenyl acetonitrile are
introducgdzgégg)ﬁrba?'e%% &T%)rrperature 5R8 tRe Y éaction nedium is agitated for

5 hours and28@askedut es in a bath akx10890G then left to return to anbient

t enper at yr foll owed by separating., rinsing with ether then drying under
reduced Ep?%é%’ur}e'? In this way 296CHy dth¥¥fdect ed product is obtai ned.

Stage 2:4tvansmp-{d 2-[ (4-am nocycl ehexyl yn@m fosikney1 .

cycl opent yl - 9Hpuri n- 6-7yl ] -am no] - benzene-acetonitril’e dihydrochl oride.

684 my of = {7 Hhs-4H Al driSvdey cllheRandld and aiken to approxi matel y 140C t hen
211 g of . 1he,product obtained in yStage 1 above is added, the reaction

medi umis mai ntained under agitation at 140C for 6 hours then left to :
return t% Ohhpilent2h-dhpdridsor éH-Yheh (88) b d watevd i s added, followed by

extractigg, g4 &h dj chl or onet hane, d{:Mi:[Qg and evaporating
EXAMPLE 80: trans-N2- {(4-aminocyclohexyl)-N6-[ (1,1 ~biphenyl) -
4-yl]-9-cyclopentyl-9H-purin-2, 6-diamine dihydrochloride.
Stage 1: 2—chloro—Nu[(l,l'—biphenyl)—4—yl]—9—cyclopentyl—9H—

purin-é-amine.

257 mg of the product obtained in Stage 1 of Example 1
in 4 ml of n-butanel and 203 mg of 4-aminobiphenyl are
introduced at ambient temperature and the reaction medium is
agitated for 5 hours and 30 minutes in a bath at 100°C then
left to return to ambient temperature, followed by separating
and rinéing with ether then drying under reduced pressure.

In this way 328 mg of expected product is obtained.
Stage 2: trans—NZ—(4—aminocyclohexyl)—N6—[(1.1'—biphenyl)—4—
yl}-9-cyclopentyl-9H-purin-2, 6-diamine dihydrochloride.

342 mg of trans-1,4-diaminocyclohexane is taken to
approximately 150°C then 234 mg of the product obtained in
Stage 1 above is added, the reaction medium is maintained
under agitation at 140°C for 9 hours 30 minutes then left to
return to ambient temperature. Then 10 ml of water is added,
followed by extracting with dichloromethane, drying and
evaporating the solvent. The residue is chromatographed on
silica {eluent: MeOH/NH.OH 98/2), followed by taking up in 5
ml of an ethanolic solution of hydrochloric acid, evaporating
the solvents, impasting the residue in ether and drying under
reduced pressure at 60°C. 93 mg of expected product is

recovered.



21 Novenber 2003 138 the solvent. The residue is chromatographed on silica
(eluent; MOH NHACOH 98/2), followed by taking up in 6 m of ethanolic

sol ution of hydrochloric acid, evaporating the solvep i 29 the
resi:due in ether, drying under reduced pressure at Gg%w%ﬂﬁgﬁég&%gof
expected product is recovered. NVRin DEMO an 1.46(m axial H s of the
cycl;‘ohextﬁ:LR 1.72(m-1.91(m 2.08(maskéd) the CH2's of the cycl opentyl
2.21(m 20 equatorial H's of the cycl ohexyl 3.02(bs) axial Hg -

3. 71(bt)q axj 1 8(s) 2H phenyl - CH2-CN, 4. 84 of t.h | opent yl
7.36-7. g%aﬁ(,A?AﬁAB)BJ'_i 'p5h3§ﬁ“§| 8.06(bs) 3H 2KiP1gT8i (%) r%} é%cﬁo‘?‘fg‘ﬁwbs) 1H NH
EXAMPLE B2!2 {mlanis-NAm( 448 nocycl OheK%HCPB-dZﬂIGiF@pem:yprﬁtffﬂ-

(4-nmor pheol 4 ) - phenyl ] - 9H puri n- 2, 6-di am ne di hydr ochl ori de St age 1:

2- chl or ?Qq%g/ﬁc)l opentyl - N-[ 4- (4- - nor pﬁ8P?E9¥)‘i‘)he'ﬁ§;ﬁ ]O-fC € S¥FLRMSEY Ani ne

257 ng of. Ahen)prlodidin) oBtai ned i n St age-di,0tbHEsanphe dyclidpehdyl of

n- but an &N 14 ng- of 4-norpholinoaniline are introduced at anbient
tenperature and the reaction medi um flg agitated for 24 hours at anbient .
tenper at3res (ol | owed by separatingy,rinsing with ether then drying under
reduced pdéfssure at 50€ In this waé 286 ng of expected product is

obt ai ned* " &'%e 2: trans- N2- (4- ani noE§cbhehg | JLolaprsItdBent yl - N6- [ 4- ( 4- -
mor phol i'nyd4phenwl | - 94 purin- 2, 6-di gm ne di hydrochl oride. 800 ng of
trans-1, 4-di am-nocycl ohexane is taken to approxi mtely 140C then 286 ng of
t he prodircd® $Btaided in 21 Novenber 2063H:"s

7.69(bd)-8.@7 (bd) 4H AA'BB' the H,'s + phenyl |

8.07 3H : ~NH e
8.93(s) 1H - CH-C=N
10.66 (bs) NH

. EXAMPLE 81: trans-4-[[2-[.(4+amino-cyclohexyl) ~amino]-9-
-cyclopentyl-9H-purin-6-yl]-amino] ~-benzeneacetonitrile
‘. dihydrochléride.
" Stage 1: 4-[(2-chloro-9-cyclopentyl-9H-purin-6-yl}-amino]-
benzeneacetonitrile.

257 mg of the product obtained in Stage 1 of Example 1
in 4 ml of: n-butanol and 159 mg of 4-aminophenylacetonitrile
are introduaced at ambient temperature and the reaction medium
is agitéted;gar 5 hours and 30 minutes in a bath at 100°%C
then left. to return to. ambient temperature, followed by

- separating, rinsing with ether then dryiing under reduced
pressure. In this way 296 mg of expected product is obtained.

. Stage 2: trans-4-[[2-{(4-aminocyclohexyl)-amino]-9-
cyclopentyl-9H-purin-6-yl]-amino] -benzene-acetonitrile
dihydrochloride. y

684 mg éf-trans~1,4ﬁd3aminocyclohexané 15 taken to
approximately 140°C then 211 mg of the product obtained in
Stage 1 above is added, the reaction medium is maintained
under agitation at 140°C for 6 hours then left to return to
ambient temperature. Then 10 ml of water is added, followed

by extracting with dichloromethane, drying and evaporating

SN—C



139 Stage 1 above is added, the reaction nediumis maintained under
agitation at 140C for 5 hours then left to return to anbient tenperature.
Then 15 M of water is added, followed by extracting2wiNdvegbehtamzonet hane,
drying and evaporating the solvent. The residue is chronmatographed on
silica (eluent: MeOH NHAOH 98/2), followed by taking up in 4 m of an
ethanolic solution of hydrochloric ati®, evaporating the sol vents, drying
under redilicedopressur &heor80CIand s148 rama bbgrappecreds pyiotuct is recover ed.
NVR in 0(Mm = 4 i alg H th ohexyl 17 +1.91(m
2.07(m Dg%%u%(géd-gg%&%\]?‘“@ﬁle@ec%I’o;:fg?%?/‘ré)é fyzifﬁ%l%%z% 64ﬁle§]€gat%ri al Hs
of the cydhehekyt s@QAEbsPf axydfodoZig0imd.4ldveperTHNN e 3, 71(tt) 1H
axial H t.he B3 i .cyclopentyl. 7.10-7.77
AA' BB 4ﬁ°§ﬁ§%§€? 8&‘?2‘3 bg)n 9;@%0%%(%%) %H%%’Ntﬁ!} SN S 8.78(s) 1H
CHEN EXANPICEC8S: pregavsed 2l 90 ¢ 4arghilfG- 89 ct biesopcf ednpFefucto.is

cycl openty-9EkRYri n-6-yl ] -am no] -benzonitrile dihydrochloride. Stage 1:
4-[(2-chl oro-9-cycl opentyl -9H purin-6-yl)am no]- benzonitrile. 1.03 g of
the prodd¥® aptBY¥ed in Stage 1 of Exanple 1 in 14 nml of n-butanol and 567
nmg of 4-amzpoRenzonitrile are introguced at gpbignt. tampekrgaiure and the
reaction nediumis agitated for 7 hours in a bath at 100C then left for 16
hours at lanBil@htltEhFerature, followed by partially concentrating,

separatingoantabkdgi Ng With ether thef. dinsi:Rg,21Novgaghe20P8 140 under
reduced pressure. In this way 1.13 g of expected product is obtained.

2.21(m) B8H
. 2.09(m) equatorial H's of the cyclohexyl
3-02{bs$ axial H,
3.71 (bt) axial Hy
3.98(s) 2H phenyl-CH;-CN
4.84 CH of the cyclopentyl
7,36-7.97 AA'BB' phenyl
§.06(bs) 3H -NH
8.81(s} 1H CH=N
10.46(bs) 1H NH

EXAMPLE 82: trans-N2-(4-aminocyclohexyl}-9-cyclopentyl-N6-[4-
{4—-morpholinyl) -phenyl] -9H-purin-2,6-diamine dihydrochloride.
Stage 1: 2-chloro-9-cyclopentyl-N-{4-{4-morpholinyl)phenyl]j-
9H~purin-6~amine.

257 mg of the product obtained in Stage 1 of Example 1
in 4 ml of n-butanol and 214 mg of 4d-morpholincaniline are
introduced at ambient temperature and the reaction medium is
agitated for 24 hours at ambient temperature, followed by
separating, rinsing with ether then drying under reduced
pressure at 50°C. In this way 286 mg of expected product is
obtained.

Stage 2: trans~N2-(4-aminocyclohexyl}-9-cyclopentyl-N6-[4- (4~
morphelinyl)-phenyl]-9H-purin-Z2, 6-diamine dihydrochloride.

800 mg of trans-1,4-diaminocyclohexane is taken to

approximately 140°C then 286 mg of the product obtained in




Stage 2: trans-4-[[2-[(4-am nocycl ohexyl)--am no] -9-

cycl opentyl - 9H purin--6-yl] am no]-benzonitrile dihydrochloride. 2 g of
trans-1, 4-di am-nocycl ohexane is taken to approxinately NRBfabkheshsl. 18 g of
the product obtained in Stage 1 above is added, the reaction nmediumis
mai nt ai ned under agitation to 140C for 6 hours then left to return to

anbi ent tenperature. Then 30 ml of waper is added, followed by extracting
wi th di cBlggsonet r ang .e e residue is
chronatogra%hggéﬁﬁnglﬁg gh gl EgﬁtYQQQEﬁ%{m&dl5g8}§Q&“%%%1ngbof t he product
obta|neduP§9fr%%%#@doandttHKEﬁ dpri h NO5H Q@Ene@ﬁQMdknratnfnoﬁoan

et hanol | ﬁmﬁ%&ﬂ't%pgg DMQA_E ochh@hl §5a6l b s,addeds [@ldpued) by,cgeparating,
washing with ether under reduced pressure at 50C and 144 ng of
expect edPpr B tiggr eeb}v/echeﬂllormvﬁtwﬂ@w@nnawm -evapRtayinkial H s of
the CyCl@h@K%hNe%t72(@1e 1 QL 25036 MnBHgrhenCi2,s Of jLhe cycl opentyl
2.18(m 2.07( 4H equatorial H s of the cyclohexyl 3.04(bs) 1H Ha
3.70(tt) ‘:%H“i—fﬂt 4”@9{*25‘1“41# GR/ 31 - t frel \eyerop¥nt §ingr upeiB. 231419 fAANBE!

HN- phenybc kW 036B3)e 3bh 10: 33608knthihe Mics o8 SDinbH =N EXAVPLE 84:
trans- N2- (4- am nocycl ohexyl ) - 9-cycl opent yl - N6-( -

nltropheﬁé}3e?ﬂ4-pGFVh“? G rarieAECEf B/ GeFoF Pl GSredgle 143 ma of

2- chl or oe Gp&tadopentivke - N (Aivtreghenyl ) - 9 purin-6- anine. 257 ng of the
product obtained in Stage | of Exanple 1 in 4 m of n-butanol and 166 ngy
of 4-ni t ¥ iP¥e%are 21 Novenmber 2003 141 introduced at anbi ent

t enper at ur€p @nd 1t Begrgact i on nmedi umyikgaiag@i § ajed nkoky o1 hipuns and 30 m nutes
in abaﬂ1at]DOCthen |l eft to return to anbi ent temmrﬂure fol |l oned by
separatihg'2fndi-A§ WM th ether then drying under reduced

2.07(m) 8H the CH2's of the cyclopentyl .
2.21(m)

2.07{(m) 4H equaterial H's of the cyclohexyl
3.02(bs} axial H,

3.20(m) 4H the CH;-N's

3.71(tty 1H axial H,

3.81{m) 4H the CH,-0's

4.83{m) CH of the cyclopentyl
7.10-7.77 RA'BB' 4H phenyl

8.12(bs) 3H-10.46(bs) 1H the NH's and NH;'s

8.78(s) 1H CH=N

EXAMPLE 83: trans-4-[[2-[{4-amino-cyclohexyl)-amino]-9-
cyclopentyl-9H-purin-6-yl] —amino] ~benzeonitrile
dihydrochloride,

Stage 1: 4-[(2-chloro-9-cyclopentyl-9H-purin-6-yl)amino] -
benzeonitrile.

1.03 g of the product obtained in Stage 1 of Example 1
in 14 ml of n-butanol and 567 mg of 4-aminobenzonitrile are
introduced at ambient temperature and the reaction medium is
agitated for 7 hours in a bath at 100°C then left for 16
hours at ambient temperature, followed by partially

concentrating, separating and rinsing with ether then drying




pressure at 50C. In this way 275 ng of expected product is obtained. Stage
2: trans- N2-(4-am nocycl ohexyl)-9-cycl opentyl - N6- ( 4-

ni t rophenyl ) -9H puri n-2, 6-di am ne di hydrochl ori de. 7401 @pveiber 2003

trans-1, 4-di am nocycl ohexane is taken to approximately 150C then 466 ny of
the product obtained in Stage 1 above is added, the reaction nmediumis

mai ntai ned under agitation at 140¢% or 6 hours then left to return to

anbi entuntienpeeptmcwdepr?élaenrdS I tofiswaterl il 4da8dexPHtiSwed by extracting
with digl En% hane, drying and evaporating the solvent. The residue is
chromatpograp on Si |ca (eluent: MeOH NH40H 98/2), 270 ng of the product
obt ai nédaigs 2r eorredt4-dnd- tw@ﬁcyﬁlﬂ*@e’fﬁ“o?méf’ﬂbn%T 6 m of an

et hanol r c |;GcdChEnsniadded, foll ovved by separating,
was hi ngdy\c/cmlthLHE Pibpp ruelxﬁgé)undlg{rd‘lr eguced pressure at 60C and 79 ng of
expect eiihwﬂéd@l'@lmrisier -ecovered. NVR in DVMBO 1.42(m-1.53(m axial Hs of the

cycl ohexyl J8 t([@ns 1. 192 {2y Q6M x & tike tBkRh stof the cycl opentyl
2.18 (m 210? uaforial H s of thecclohex (.bs) 1HH4 3.72

(tt) 1Hgar0418q*(¢@y 1115%69 shet he- 18/ @ Bpeht§| fcémﬁli( éé?%ﬂleﬂ) '84(bs) 1H NH and

N2 8.20-8.39 AbRB s HuRBENYEndGRacB154(MIdikkh Cl=ha EXAMAIE 85:
trans- N2- ("4-am , nocycl . ohexy l)féﬁui r{Syclopent

(triflucsreryFatisHery L48H p OBy 5 Ef% ﬁydlf%% britde. 21
Novenbel ;2003 L4dpei@ge . 1! TRefMOmO- afcy.@t@zpem yildelb 7 [ Blo {taviefd uor omet hyl ) -
phenyl ] - 9H puri n-6-am ne. 257 ny of t he product_ obtai ned |n Stage | of
Exanpl eyl extiagt g gfi i Sﬁ?ﬁh@ﬂfo a1§3 Brbyb[?g 25 e?’?ﬁ%?%rrerf%yl aniline are

i ntroduged a4 ,aRbi enind eBerat Ui e @ndrbhegraseid on sedicm is agitated for
7 hours 1n a bath at 100C, |eft at anbi ent q
(eluent: MeOH/Nﬂqu 98/2), 130 mg of the product obtained 1is
removed and taken up 1in 10 ml of ethanol, 4 ml of an
ethanolic solution of hydrochloric acid 1s added, followed by
separating, washing with ether, dryinq under reduced pressure

at 50°C and 144 mg of expected product is recovered.

NMR in DMSO

1.41 (m)-1.53(m)} axial H's of the cyclohexyl
1.72{(m)—-1.91 {m)

2.03(m) BH the CH2's of the cyclopentyl
2.18{m)

2.07(m) 4H equatorial H's of the cyclohexyl
3.04(bs} 1H Hy

3.70(tt) 1H H;

4.81{m) 1H CH of the cyclopentyl
7.76-8.23 4H AA'BB' HN-phenyl-CN

8.03(bs) 3H-10.55(bs} H the NH's

8.60(s) 1H CH=N

EXAMPLE 84: trans—N2—(4—aminocyclohexy1)-9~cyclopentyl—N6—(4—
nitrophenyl) -9H-purin-2,6-diamine dihydrochloride.
Stage 1: 2—chloro~9—cyclopentyl—N—(4—nitrophenyl)—9H—purin—6—
amine.

257 mg of the product obtained in Stage 1 of Example 1

in 4 ml of n-butanol and 166 mg of 4-nitrcaniline are



tenperature, heated again for 4 hours at 100C then left to return to

anbi ent tenperature. The solvents are evaporated off, followed by
impasting in ether then drying under reduced pressureiabovbfber 2003t hi s way

314 ng of expected product is obtained. Stage 2:

trans- N2- (4-am nocycl ohexyl) - 9-cycl opentyl - N6- [ 4-
(trifluoromethyl)--phenyl]-9H purin-2, q | am ne di hydrochl oride. 684 ng of
trans-1, 4- dijam-8a6ych Qhe Iy n.to oxi mately 150C then 229 ng of
the product obtained %& )‘%pge 3 é o&é& I's® a%djed’rhet hea¢ et ineaigBdiem i s

mai nt ai ned 2gndéredgiaati bnua$ aILritOGOf mnn&tétoqrns at Bepn ! &f t; do@cr @LUEN tO
| oned by extracting

anbi ent tenperat g e- n i s added, fol
wi t h di chl or onet haneat %yft%g nlia?nlde evapo?af?lﬁbte't helse¥edrity, The residue is

chr omat ogr agRBAT %L1 | |reaSliQ@vaetrh1t etMeOH N Qly 984 2) nad Ak QR RgI N 10 M of

et hanol, 6 Bkesohranethanolig, t h droc loric acid is added,
foll ovved by segar ating, washi ngsa\?\laltghhge){/her r§’ ngFRefFEd PFQGH@Edlﬁressure

at 60C and 288 h‘be%f expected product is recovered NVR i n DVSO .
1.42(m - 1. 68Cade axd qlraklssyof 4tg ¢ X 1.91 2.19(m 8H the
CH2' s of thﬁchFoper]i}ayS %l X&(g%ﬁ‘a Xgl’ll) g-?ciﬁe”tt S-:ngﬁel(%mexyl
3.03(bs) 1H'HAT®P tlﬁ)'9[11=PLHlln¢28§(ﬂ§an1HeCH16f/dfdﬂﬁ1M|d@pentyI 7.66-8. 23
[,phenyl O3, SABLGE) A0, 98 LbRA,Lls, ML aq N, 5, 21, Noverer 2003
trans- N2- (4* E%ﬁﬁ%ﬁﬂ@ﬁ@ibhﬁ%&ﬁ)INQH(Q6®HMNGﬂhEHy|@roduct obtalned in

9-cycl opents/&ag&l-l-lplalbb{ﬂe bradizani pe dihydrochl ori de 455 roduct
obtained as in Exanple 84 in 10 rrl} eth%ll %‘%olf"hrle?nmiaénlg@ enated for
16 hours at“Mtfifi éAttatMpertatldpec fcn: tthéiopresenae 10280 pE@fo ) | adi um on

activated camiemt tehbowad Ry f*nll%;‘? 15”%1 I‘OlfnSé egrvxlnst gddtegtra f/dorw%fur an and

evaporati ngothe sol vent. The resi
Y extracting with dlchloromethane, drying and evaporating

the solvent. The residue is chromatographed on silica
(eluent: MeOH/NH,OH 98/2), 270 mg of the product obtained is
removed. and taken up in 10 ml of ethancl, 6 ml of an
ethaﬁolic solution of hydrochloric acid is added, followed by
Separating, washing with ether, dryin§ under reduced pressure
at 60°C and 79 mg of expected product is recovered.

NMR in DMSO

1.42(m)-1.53(tm) axial H's of the cyclohexyl
1.73(m)-1.92 (m)

2.10{(m) 8H the CH2's of the cyclopentyl
2.18 (m)

2.10(m) 4H equatorial H's of the cyclohexyl
3.04(bs) 1H Hy

3.72{tt) 1H H,

4.81(m) 1H CH of the cyclopentyl
8.04(bs)3H-10.64 (bs) 1H NH and NH,

8.20-8.30 AA'BB" HN-phenyl-NO,

8.54(s) 1H CH=N

EXAMPLE 85: trans-NZ—(4—aminocyclohexyl)—9—cyclopentyl—N6—{4~
(trifluoromethyl)—phenyl]—9H~purin—2,6—diamine
dihydrochloride.



chromat ographed on silica (eluent: MeOH NHAOH 98/2), taken up in 10 m of
ethanol, 4 m of an ethanolic solution of hydrochloric acid is added,

fol l owed by separating, washing wth ether, drying quq\qOV@ﬁ,ggp%@ressure
at 60C and 338 ng of expected product is recovered. NVR in

1.40(m-1.53(m axial Hs of the cyclohexyl 1.72 (m -1.91 (n') 2 08
(masked) 8H the CH2's of the cycl opentél 2.21(m 2.07(b) 4H equatorial H's
of the cycl Qex I |3_%0}11 é s),1H H4 3.6 1H HE 4.85(qt) I H CH of the
cycl opentyl D798 S H AXBEPERNY T{‘én[)ﬂ (R LGNSy 13H nobile H s +
N=CH N 8. Qahéﬁyﬂll meulren%-SanEMIVPLE 87: :

trans--9-cyclop | - N2-(4- hydr yclohexyl
phenyi - Ok pur i -2 .58 SaP bt e B AEEET BT e svaagaq% 1 of Example 1

2- chl or o- 9- éycd oplentty h- hhpelrmlylaﬂama&rm@ &;:— -4amrmﬁluo)20n5=7cl”gflaf'lﬂllﬂﬁe product

obtained in_pflage 1od%f gxagpa iLoe F butanol and 1.1 gld of

ani l'ine are”rnttoduced anbi ent %rﬂ%%?aatt‘ifrﬂeanﬁnﬁh‘? HeE 34 BRINEYI um i s

heat ed at alSt@qurtatlurferoT ppsoxhnat ied yh 9&& tLOOi@QQéfh:enatl efbiéatcreturn

to ambi ent re, | | owed .by di | pti vvlth pr opanol ,
‘Hg)eg‘[m uer shefied Auain £6 RS |ﬁ5 Ef%?@vt erleggo'é 144 with

agitating for nut’es separ ating and
i sopr opanol retiem d:oylamgwmderempedatede pr elsﬁajtselaéné@ Le evapbhbBesvay 2.43 ¢

of expected od{;tg)t t al ned. Sta
trans-9- cycl g]%en kl%d( Y hyaPoxy ey et of ozthefl FPRB- drying under reduced

phenyl - 9H pgr¢$lst2£e6ad| ahf e hydrochl way deld 5@55@ efpected product is
trans-1, 4- agg)pé)lcryecdt ohexanol are m xed together and the reaction nediumis
taken to a fenperature of 50 to 60C then 313 ng of the product obtained in
St age 1 abo%eads 2:addedsantt (aﬂgiatnahboynclcmec@rlni—edcmuopaint@lt agpenat ure of

150 to 160&£?%1u%98&8§%”ﬂt Q{anélgl akg?]urdp eznrg %ﬁkon mediumis then |eft

to return to a acetate and water and
t hen taken d¢ohednostperader e of

684 mg of trans-1,4-diaminocyclohexane is taken to
approximately 150°C then 229 mg of the product obtained in
Stage 1 above is added, the reaction medium is maintained
under agitation at 140°C for 5 hours then left to return to
ambient temperature. Then 15 ml of water is added, followed
by extracting with dichloromethane, drying and evaporating
the solvent. The residue is chromatographed on silica
(eluent: MeOH/NH.OH 98/2), taken up in 10 ml of ethanol, 6 ml
of an ethanolic solution of hydrochloric acid is added,
followed by separating, washing with ether, drying under
reduced pressure at 60°C and 159 mg of expected product is
recovered.

NMR in DMSO

1.42 (m)-1.62 (m) axial H's of the cyclohexyl
1.72{(m)-1.91(m)-2.19(m) 8H the CHZ2's of the cyclopentyl
2.10(m) 4H equatorial H's of the cyclohexyl
3.03(bs) 1H Hq

3.72(tt) 1IH Hy

4.82(m)- 1H CH of the cyclopentyl

7.66-8.23 HN-phenyl-CF,

8.01(bs) 3H-10.38(bs) 1H the NH and NHy's




approximately 60C and left to settle, followed by re- extracting with ethyl
acetate, washing with a saturated aqueous solution of sodium chloride,
drying and evaporating to dryness. The residue is chpomategbated on
silica (eluent: CH2C12/ MeCH 95/5), taken up in an ethanolic solution of
hydrochloric acid and left to crystallize, followed by separating, drying
under reduced pressure and 266 ng of expected product is recovered. NVR in
DVBO 1.29(m4H1.90(m 4H the CH2's of tHé cyclohexyl 1.70 (m) 2H from?2
to 2.30 6H tRe’ € Sltof the cyclopentylCHENA3() 1H H4 3.67 (m) 1H HL
4.84(q) 1H - Ekhebrd by .C £ Y{4-afi hd Ll h)ods ) S
7.94(bd) 2H The Frs— 9?6%?2) : 1_0‘. 80( ) .%éhéﬂ}’ggﬁi NEL th el RSl )

di hydr ochl or P a8 Sf RSy -PHapes g1y S 8pantye -dihydrochloride

[[2-[ (4- hydr oxycygsohexyk) grbaele oBHapHEd Ns S-1vy kkam n9]g4 henagalke. .St age 1:
et hyl 4-[(2-chl| oro- 9-? cl o%ent yl - 9H puri nfbg)yll )F%(gg?lznp%oﬁid- g%nilga%g O§1
Novenber 200§e‘1’il"’5hy‘¥féf¥‘ﬁﬁ“o%stwrﬁﬂﬁﬂéé?doﬁﬁ%ihﬁedopnsStlagaéﬂ@e@fc Exanmpl e 1
in 5n of nt&m@mﬁur@mdiﬁ%h@g)mseabgybf42ﬁﬁdaoolgeg59@§c§i@r{ g, | ntroduced
at anbi ent ten‘Perature, and the reaction nediumis heated at a tenperature
of approxi maf&ty’IEh 62160® il legednbiir §11%4dmal efinsong etitibn to anbi ent
tenper at ur e, téotdmee fubiin dihditd d@obhting dHe b1, 3R OPANOI e sad| LatLng for
30 m nutes, S%Ipar at i ng and rinsing with isopropanol then drying under
reduced presSUrEAACISFEEED | P 13 ld SRay e 6N g M5O/ BREBL198d 2pr obrean jup

obt ai ned. Stagel®@mldoliydteetd oride)obret A edandnsz 9oV QRenty! -4-[[ 2-

[ (4- hydroxy;:#c ohg)‘xyl )-amnol - 9H purin--6-yl]-am no]- benzoate. 575ng of
trans-1, 4-a '%% ISKdgafotd s widked- t byt by separating, washing

with ether, drying under reduced pressure at 60°C and 338 hg
of expected product is recovered.

NMR in DMSO

1.40(m)-1.53({m) axial H's of the cyclohexyl
1.72 (m)-1.91 (m)

2.08 (masked) 8H the CH2's of the cyclopentyl
2.21(m)

2.07(b) 4H equatorial H's of the cyclohexyl
3.01l{(bs) 1H Hy

3.68(tct) 1H Hy

4.85(gt) IH CH of the cyclopentyl

7.40 2H-7.99 2H AA'BB’ HN-phenyl-NH;

8.15(bs) 3H mobile H's + N=CH-N
8.93-10.71 mobile H's

EXAMPLE 87: trans-9-cyclopentyl-N2- (4-hydroxycyclohexyl) -N6-
phenyl-9H-purin-2, 6~diamine hydrochloride.
stage 1: Z2-chloro-9-cyclopentyl-N-phenyl-9H-purin-6-amine.
2.57 g of the product obtained in Stage 1 of Example 1
in 25 ml of n-butanol and 1.1 ml of aniline are introduced at
ambient temperature, and the reaction medium is heated at a
Cemperature of approximately 90 to 100°C then left to return
to ambient temperature, followed by diluting with 20 ml of

isopropanol, agitating for 15 minutes, separating and rinsing




and the reaction nediumis taken to a tenperature of 50 to 60C then 385 ny
of the product obtained in Stage 1 above is added and agitation is carried
out at a tenperature of approximtely 140C for 17 hoan$lovéhber 2due reacti on
mediumis left to return to anbient tenperature, taken up with ethyl
acetate and with water and then taken tg, tenperature of approxi mately

50C. The rggghlngég%géggl‘qjlqj%uggnsettleaug%g Ve & %ktr@cbtng Wi th

et hyl acetate Wih & satardt 8998 oldilon of ium
chl oride, dnyihgsanay %v@bqraﬂimgp@@tduypesaucﬂTmsraﬁmahnads taken up in an
ethanolic golution of hydyochloric a

crystalli Q| owed by
separ at i ng=—a&ry+ng uhyet re&hce@eﬂfé sg?e(gthg X%ﬁﬁW§%¥1§§’&f expect ed
crude prodpatniys-pecovered, G%Hﬁdm;m@fhyﬁbb&hhyﬂi@@hlOrlde is dissolved in
wat er, an aqueo sol ution nnnnlun1h droxi de (pH: hen hyl
acetate are add ZS IQﬁﬂﬁf &y d@@éﬁPFH§¥°%%¥?%Rﬁ 4&? 4?%%9%%6%§8étate,
washi ng wahh ahéaféui@tiﬂfh agpEals i$Okukkant 8f a soshper £hlas icfe,50dmyi ng  and
evaporatin ness. The residue is chromatographed on silica (eluent:

d
CH2Cl 2/ Me g/ BSr‘gnf%H e P oy Yealbirrgugp Pﬁtaaﬂe%th%n%ﬁﬁ%e Sol&R9VEn 6t

hydrochl or hadagi dnd | £V NG drP 1 LTASHRLL 26 §EPAT BdhpWratdind R undero
reduced pressure and 300 ng of expected pure product is recovered. 21

Novenber 268" fMVROT e EIVEE MR t33(vinj2 07 HoYr64 t 5D, BEREY LA AU A3 69 146
CH3 + axi akhé‘nslgﬁtt@@ éﬁeﬁlérph&?%m %tstgﬁl P L &Y lotp‘ﬁfgrylup i P QY rial
H s of the cycl ohexyl 1H the CH s %@ he cy%% ﬁexy 4-32(t) 2H OCH
4.83(m 1Ha7Zc98t2HR@ Wat&d wndH thanBBaMRnpheny| t@@PErat 8:88({hs) 1H N CH=N

approximately 60°C and left to settle, followed by re-

extracting with ethyl acetate, washing with a saturated

aqueous sclution of sodium chloride, drying and evaporating

to dryness. The residue is chromatographed on silica |

(eluent: CH;Cl;/MeOH 95/5), taken up in an ethanolic sclution

of hydrochloric acid and left to crystallize, followed by

separating, drying under reduced pressure and 266 mg of

expected product is recovered.

NMR in DMSO

1.29(m)4H~1.90(m) 4H the CH2's of the cyclohexyl

1.70 {m) 2H- from 2 to 2.30 6&H the CH2's of the
cyclopentyl

3.43(m) 1H fa

3.67(m) 1H H

4.84(qg) 1H -CH of the cyclopentyl

7.12(t) 1H He

7.37(t) 2H the Hp's

7.94 (bd) 2H the H,'s

9.10(s)-10.80(s) CH=N + mobile H's

EXAMPLE 88: dihydrochloride of ethyl trans-9-cyclopentyl-4-
[[2-[ {(4-hydroxycyclohexyl) amino] - 9H-purin-6-yl]lamino]-
benzoate.

Stage l: ethyl 4-[(2-chloro-9-cyclopentyl-9H-purin-6-yl)-

amino] -benzoate.



10. 70(bs) mobile H EXAMPLE 8.9: trans-N- [2- [ [2-. [ (4-am no-cyclohexyl)
-amno] --9- cyclopentyl-9H purin-6-yl]am no]-ethyl]-4-(trifluoronethyl)-
benzani de di hydrochl oride. Stage 1. _ 21 November 2003

N-[2-[ (2-chl oro-9-cycl opentyl - 9H puri n-6-yl ) -am noj - _ _
ethyl]-4-(trifl uororret hyI) benzam de. %8% ng of the product obtained in
Stage 1 of Exanp, ]1) of rrethlene loride, 0.28 ml triethylam ne and
0.18 m  of 4-tr f‘f d%ﬁc?frréﬁlﬁylpﬁé?ﬂ%{jlOEHb‘?ﬁicﬁelfarEétam@(édotfogettﬂhéﬂet hen the

reaction nmedhumms &gid-ahedntl anbi 8ok henperat 498 WL whi L8t
entraining with ether, followed by sep ar(gtl ng l{gyd dramlno 3 “reduced

pressure. | AMERPLUGRE d53mhg ot té%Béé@@e{rﬁpx othuttthes mbatcmlmdmesuagels

|
EL?PE&E?W%&%‘?J?‘?‘%‘%Q% N nal ot ) FA TSI ke AIOYS BRzAR de

di hydr ochl ofP@esS. 3denng edft ttiee rgtodacto oml@;dmﬁd ﬂe'anﬁﬁtragelgbt ﬁb@l&o&ﬁ? gﬁS
{ t r .an e reactl
Todi um | o moht R e SRt o e a6 Al ee. After

mediumis heated to approxi mately _
evaporat i ng‘“%‘h‘et%i)l \ﬁeaﬂara(thngrrandgraphyn@msuﬂ i i pedioll ede@Ubr@liHgi Ng

i t hy| hanal / ni um hydroxide in_a_ propartion of
\éVIS} 25/ r1n.:)5, ylfng chLd tS % 8 gng@ %‘t habl 5 Ss&iat i’6f B8 RYdrochl ori ¢

acid, | eaviﬁ@ettotezil ];I‘xltwialrmbenSZGBBalﬂ.éJ crystallize, separating, drying

281. . qf ted product is recovered. NI\/R|n
BB%%T%S?“" L oyt RsR R e S et h e a6 -ovetopentyd_dnf (1. 60

2. 02( ek ked)y itd vl cCBR=5 v 0f - thensy<l apentang ¢ 213166/ 127 04( m) 4H
(egzjatorl falmiH' qs}d?)};‘ thgmg;~ :e z ~. 1 3.04(bs) 1H ax_l%alj} H4. n3 61(m - 3. 85(bs)

the CH2- NHR®EPZPHS(t1t) axial HL 4.73(q) 1H CH of the cyclopentyl 7,79-8.01
AA' BB' -phenyl &784bsk Efaggﬁg;éﬁgﬁﬁnéé§éfgggxgn%qbﬁgemt&gd together

and the reaction medium is taken to a temperature of 50 to
60°C then 385 mg of the product obtained in Stage 1 above is
added and agitation is carried out at a temperature of
approximately 140°C for 17 hours, then the reaction medium is
left to return to ambient temperature, taken up with ethyl.
acetate and with water and then taken to a temperature of
approximately 50°C. The reaction medium is left to settle,
followed by re-extracting with ethyl acetate, washing with a
saturated aqueous solution of sodium chloride, drying and
evaporating to dryness. The residue is taken up in an
ethanolic solution of hydrochloric acid, left to crystallize,
followed by separating, drying under reduced pressure at 50°C
and 381 mg of expected crude product is recovered. 347 ng of
this hydrochloride is dissolved in water, an aqueous solution
of ammonium hydroxide (pH: 12) then ethyl acetate are added,
followed by decanting, extracting with ethyl acetate, washing
with a saturated agueous solution of sodium chloride, drying
and evaporating to dryness. The residue is chromatographed
on silica (eluent: CHyCl,/MeOH 95/5), followed by taking up in
an ethanolic sclution of hydrochloric acid, leaving to
crystallize, separating, drying under raduced pressure and

300 mg of expectad pure product is recovered.




8.64(bt) 1H CH2-NH EXAMPLE 89: trans-N- [2- [ [2- [ (4-am no-cycl ohexyl)

-am no] -~- cyclopentyl-9H purin-6-yl]--am no]-ethyl]-4-nmethoxy-benzam de

di hydrochl oride. Stage 1: N-[2-[(2-chloro-9-cycl opent pk 1\@epbed 2606- Yyl ) -

et hyl ] - 4--net hoxy- benzam de. 280 ng of the product obtained in Stage 1 of

Exam'.." 4 m of nethylene chloride, 0.28 ml triethylamne and of

4-ani soyl ch{jgki ﬂ? r&s m xed together théddéthe reaction nediumis agitated

at anbi ent tmrp*erat—@?—ifor 30 minute:. Then 2 m of water is added,

foll owed by &x3Bacting with nethylene c ride, drying and evaporating the

solvent-. Chromatography on silica is c?ngi ed?etal (Feluaft thet hyl ene

chl ori de/ met hanol / ammoni um hydr oxi de 85/ tykclohekhen CH2C12/ CH3CN 8/2 then

met hyl ene chl 0d4 de, /arefchagnol /amon~ hydroxi de 85/15/1.5). 275 ng of

expected product is coll gct ed. Stage 2:%H% 5 of the cyclopentyl +

trans-N-[ 2-[[ 2-[ (4-am no-cycl ohexyl ) -am aglafar; '

cycl opent yl -DH-go)i qﬂagyl%)- i no] -ethyl |- 91 met h%?(%/-}llaesn:?f. Ithte .CyCtheXyl

di hydrochi oride. 21 November 200", 148 288 ¥’ ®fof heheraductheohytlai ned in

Stage 1 aboie 3#(d)366 mg of trans-1, 4-di ggipocycl ohexane are m xed toget her

and the reactgi;qn,mediumis heated to approxinmately 140'C for 19 hours.

After evaporating the solvent, chromatographyt orhe siddleensydarri ed out

el uting wtH -8t R¥i-8né4 chk oni ded et hanol A@%ﬁgﬂﬂméggéoxi de in a proportion

of 85/ 15/1-858%9%';;?"‘2@ by taking up in an ethanolic?Sol ution of

hydrochl oric acid, |l eaving to crystalliz@;Cisgparating, drying under

reduced predfuré(angd 194 ng of expected P 1gjidj%ct is recovered. NWR in DVSO
n‘§ 00(m) 2.18(m)  2.07(m

1. 37 (m) - 1. 70 (M -1. 89 (
3. 06( bs) éz&éﬁ&éﬂ&g. transt“{z‘{[2"[(4-amino—cyclohexyl)—amino]-g_

cyclopentyl—QH—purin—6—y1]amino]-ethyl]—4—(trifluoromethyl)—
benzamide dihydrochloride.

Stage 1: N—[Z—f(2—chloro—9—cyclopentyl-9H—purin—6—yl)—amino]-
ethyl]—4~(trifluoromethyl)—benzamide.

280 mg of the product obtained in Stage 1 of Example 7,
4 ml of methylene chloride, 0.28 ml triethylamine and 0.18 ml
of 4—trifluoro—methylbenzoyl chloride are mixed together then
the reaction medium is agitated at ambient temperature for.
cne hour whilst entraining with ether, followed by separating
and drying under reduced pressure. In this way 353 mg of
expected product is obtained.

Stage 2: trans—N—[Z—[[2—[(4—amino—cyclohexyl)—amino}—9—
cyclopentyl—9H—purin—6—yl]~amino]—ethyl]—4w(trifluoromethyl)~
benzamide dihydrochloride.

342 mg of the product obtained in Stage 1 above and 428
mg of trans—l,4—diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for 4 hours
and 30 minutes. After evaporating the solvent,
chromatpgraphy on silica is carried out eluting with
methylene chloride/methanol/ammonium hydroxide in a
proportion of 85/15/1.5, followed by taking up in an

ethanolic solution of hydrochloric acid, leaving to



3.58(m-3.80(masked) 3.70(tt) 3.82(s) 4.74(q) 6.96-~7.81 AA BB
7.98(bs)-8.16(s)-8.81(s) 8.27(bt) the axial Hs of the cycl ohexyl the
CH2's of the cyclopentyl equatorial H's of the cycl ohetwWovemasi 200:H4 t he
CH2-NH s axial HL -phenyl-O-CH3 CH of the cyclopentyl -phenyl N=CH +
nmobile H s CH2- NH EXAMPLE 91

trans-N-[ 2-] 2-S:Lt§§1- m no-cycl ohexyl ) - am HSF- 9- \

cycl opentyl -1 H Ut T By IEPamakéoet ByYing, MIRE HISSHGehereantge <

di hydrochl or2ge. 6 Siger kxpecteq product is recovered.

N-[2-[(2-chl |%rﬁ-,g-Cﬁcl opentyl - 9H puri n- 6-yl ) - am nol -

ethyl]-3, 5- zam de. 280 ng of the product obtained in Stage | of
Exanpl e 7, 4. xd (of-1meidhwyleng chloride, Q128 ok of ,tri am ne .and -255
ng of 3,5-dichl orobenzoyl chloride are m%?édalm(l)agtﬂe% (?%éwn}le é:d’ict’éti on is
carried out at’Gibient®t@iperature for 30 minutes. Then 2 nl of water is
added, foll onegh axdagli ng 21 Novenber , 20 149 i.th met.hyl ene

chl ori de, d(r%iulr‘(lqgme/land evJaporati ng the sol \?3% gﬁz ?nog\kll\ef%evﬁé’gfl %ty of
expect ed pr (m)s obt ai ned. Stage 2:

trans- N-[ 2-[{ 274 (;4-am no-cycl ohexyl ) -am no] -9- , -
cycl opent yl - 9H p(fjmf)i ralquG y1] - ami no] - et hyl ] ?gllg-taﬁ‘:ﬂ]r o 0 WHerPamicge < >t

di hydrochl or3 ded (1860 Iig of the product obkakmed,in Stage 1 above and 450

ng of trans-i,A4-dian nacycl ohexane are m xed together and the reaction
medi umi s he33;1-'t6éeﬁd(d“{)on§| %%r%’fi) mat el y 140C fBPeGCHb“cﬂl%.S Af ter evaporating the

sol vent, chroret@gnaphy on silica is axial H;
4.73(q) 1H CH of the cyclopentyl
7,79-8.01 AA'BB' ~-phenyl-
7.94(bs) 2 2H-8.13(s) 1H N=CH.+ mobile H's
8.64 (bt) 1H CH,-NH

EXAMPLE B9: trans-N-[2-[[2~[ (4-amino-cyclohexyl) —amino] -=
cyclopentyl-—9H—purin—6-—y1]—-amino]—ethyl}—4—methoxy--benza:m-da
dihydrochloride.
Stage 1: N—[2—[(2—chloro—9—cyclopentyl—9H—purin—6—yl)—3?‘“9 -
» ethyl]-4~methoxy-benzamide.
280 mg of the product obtained in Stage 1 of Examy..
4 ml of methylene chloride, 0.28 ml triethylamine and .
0f 4-anisoyl chloride are mixed together then the reac:s:..v°
medium is agitated at ambient temperature for 30 minute:.
Then 2 ml of water is added, followed by extracting wizh
methylene chloride, drying and evapcrating the solvents.
Chromatography on silica is carried out (eluent methylane
chloride/methanol/ammonium hydroxide 85/15/1.5 then
CH2C1,/CH3CN 8/2 then methylene chloride/methancl/ammon:
hydroxide 85/15/1.5). 275 mg of expected product is
collected.
Stage 2: trans—N—[2—[[2—[(4—amino—cyclohexyl)~amino]—9—
cyclopentyl—9H—purin—6—yl]—amino]—ethyl]—4—methoxy—ben:Jm:da

dihydrochloride.




carried out (eluent nethylene chloride/ methanol/ammoni um hydroxide _
85/15/1.5) followed by taking up in an ethanolic solution of hydrochloric
acid, leaving to crystallize, separating, drying unden Noedweed q@ressure
and 280 ng of expected product is recovered. NVRin DVsO 1. 37 (m) -1. 52
(m 4H 21.71(m- 1. 89(n) 2. 01( masked) 8H 2.17 (M) 2.06(m 4H 3.05(bs) 1H
3.58(m-3. 87(bs) 70 (tt) 4.75(q) 1H 198 71(bt) 1H 7.82(bd) 2H 8.03(bs)
3H 8.21(bs) 8. éé(@g)og Hhe Bra@dt obiH e aﬁliFaHESEOPbPHE %Vélgi%gélth
the CH2' s afg tdre touelopent guat or t he ceyckohexyl, axialp e
OH2-NH s axi al Hllé%%l of Qtﬁk lﬁ cre Cl‘%ar!ei’%ﬁe B e e

CH2- NH EXAMﬁEE*Q?n mﬁémsmhh§2h¢@@b@(zbEHpanQy@ﬁ6ﬁ§x9HP énfﬂé]lg-

cycl opent yliQhkpur Ia@je@ry;],aggnrggin L sl O @nleRzRBLY%ony on

di hydrochloride. Sta

N-[2-(2- crﬁldrl@ag-l@ycla@peauydmel-épm:lrrg 6+iydh) w@thydpne

ethyl)-4- anﬂ_Ql%%?ﬁ%ghanol?amﬁggﬁﬂpﬁﬁfxggad% Qn a proportion of
85/15/1.5 followed by taking up in an ethanolic solution of
hydrochloric acid, leaving to crystallize, separating, drying
under reduced pressure and 194 mg of expected product is
recovered.

NMR in DMSO

1.37(m)~1.49 (m) the axial H's of the cyclohexyl
1.70(m)-1.89 (m) '
2.00 (m) the CHZ2's of the cyclopentyl
2.18(m}

2.07{m) equatorial H's of the cyclohexyl
3.06(bs) axial Hj

3.58({m)-3.80 (masked) the CHp-NH's

3.70(tt) axial H;

3.82(s) —phenyl-0-CH;

4.74 (q) CH of the cyclopentyl

6.96-7.81 AA'BB' -phenyl-
7.98(bs)-8.16(s)-8.81(s) N=CH + mobile H's

8.27 (bt) CH,-NH

r

EXAMPLE 91: trans~N-[2-[[2-[(4-amino~cyclohexyl)-amino]-9-
cyclopentyl~-9H-purin-6-yl]-amino]-ethyl]-3,5-dichloro-
benzamide dihydrochloride.
Stage 1: N-[2-[(2-chloro-9-cyclopentyl-9H-purin-6-yl)-amino]-
ethyl]-3,5-dichloro-benzamide.

280 mg of the product obtained in Stage 1 of Example 7,
4 ml of methylene chloride, 0.28 ml of triethylamine and 255
mg of 3,5-dichlorobenzoyl chloride are mixed together then
agitation is carried out at ambient temperature for 30

minutes. Then 2 ml of water is added, followed by extracting




280 nmg of the product obtained in Stage 1 of Exanple 7, 4 ml of nethyl ene
chloride, 0.28 m of triethylamne and 0.16 ml of 4-chlorobenzoyl chloride
are m xed together then the reaction nediumis agitabteoatmasiiaent
tenperature for approximately 1 hour. Then 4 ml of water is added,

foll owed by extracting with methyl ene ct1|4%ri de, drying and evaporating

grgng?lﬁgfﬁga[%g%% (2538105 ggﬁ ;}gmggg e rating Tres e ventage &
cycl opentyl - Okt phit § ey Y4 ag 0] =@bbYtEddp 684QE©- PengaN AR g .
di hydr ochl or'gle. 222 of the product obtained in Stage 1 above and.302
my of trans-&—ﬁg—@—é, i ‘rrit:%ﬂfb‘lwﬁﬁéidﬁé"ér(é‘ﬂ?‘k%ﬂ‘@b@b@hﬁ?‘?ﬂa}mﬁﬂtm]r@aﬁi on
nedi um i s heayetopen WA0CH-uE nheuLs) _g,i,_'gl%l eyaper ptd ng :he 199l vent,

ene

chromat ography on silica is carried out (eluent mstjhy
chl ori de/ met RahoiP HfnsHividaegdiexiide- 85/ 15/ 1.5 fol | owed by taking up in an

et hanol i ¢ sol uti orsmindh\wdr eghl gL [ i t
crystallize, seperati rrlngjdryi ng ngggger%%%%égg%%%sssﬁcra eanld aﬁ’ﬁgenﬁngf 450
expect ed prd8Actt itsransedoverdadni NVRY £ holDMBDe 12135 (el 4ot hétd ahd7@nem)

-1 88 (M lS7(mmsked) 8H; 2, R e

3 57(m 3 82(5e) A ea (RE) AP TATH) b A Eei iyt as IRKBEOT 6. bepsa) 3m

8 .20 (bs) <Afte wyppespLitd tBeS58c(bent lRthromatography on silica is
carried out (eluent methylene chloride/ methanol /ammonium
hydroxide 85/15/1.5) followed by taking up in an ethanolic
solution of hydrochloric acid, leaving to crystallize,
separating, drying under reduced pressure and 280 mg of
expected product is recovered.

NMR in DMSO

1.37(m)-1.52(m) 4H the axial H's of the cyclohekyl
1.71(m)-1.89 (m)
2.01 (masked) 8H the CH2's of the cyclopentyl
2.17 (m)
2.06(m) 4H equatorial H's of the cyclohexyl
3.05(bs) 1H axial H,
3.58(m)-3.87 (bs) the CH,-NH's
3.70¢tt) axial I,
4.75(q) 1H CH of the cyclopentyl
7.71(bt) 1H Ha
7.82(hd) 2H the Hy's
8.03(bs} 3H
8.21{bs) HN=CH + mobile H's
8.96(bs) £ H1
" 8.70(bt) 1H CHz-NH

EXAMPLE 92: trans~N—[2—[[2—[(4-amino-cyclohexyl)"amino]—9—
cyclopentyl-9H-purin-6-yl]}-amino] —ethyl]-4-chloro-benzamide
dihydrochloride.

Stage 1: N—[Z—[(2—chloro—9—cyclopentyl—9H—purin—6~yl)—amino]—
ethyl}-4~chloro-benzamide.



the axial H's of the cyclohexyl the CH2's of the cyclopentyl equatorial H's
of the cyclohexyl axial H4 the CH2-NH s axial H1l CH of the cycl opentyl
-phenyl- HN =CH + nobile Hs CH2-NH 21 Novenber 200321b%bvekiMMRIE 93:
trans-N-[2-[[ 2-[ (4-am no-cycl ohexylkpam no] - 9-

cycl opentyl --9H purin-6-yl]-amngl: ]:3, jcchl @rozxbenzany de

di hydr ochi o??@ef.“gS?%g@el:pJOdUCt 8hi£LANG ] 1r? 54{8@ , 4 0.16

N[ 2- [ (27ahl@r et By cysd apeninlaedHOp@Bi ni6o§l Jeiihgamine and =

et hyl ] -3, 4-di chl or 0- benzani de.. 280 f_t Sehiate oht@innedei n Stage 1 of
Exanpl enl7 of 4-ghlefoheprgy erd HI'SF é:,g Saggd% friethyl anine and 251 ny

of 3, 4-dighligrohenzax i shigridenre ninkédntogerprrathen e reaction
mediumis agitated at ambient tenper turfewg.%rl-Fomde&[hqrbladaﬂedof water is
added, dmicoviedtisyvekt haeti ngt &l th Hethy"8Ré" chl ori de, dryi ng .and

evaporatin VERt.§. netiy1dnis oy rddeE, ngrofnexped t SRR is
obt 81 et %%:Ctg?‘lgtﬁgﬁs-rﬂf[tg%[[z- (4--

: arg no- hgxyh)e@mdo] - 9-
cycl opetibs| s@Fequuisi-n- 60y EPLany#v] 2t i 1~ S,eﬁf-pg%égh?ogg%{ bcenzam' de
di hydr ochi

{griéicg. 225 nmg of the product obtained in Stage 1 above and 285

ng of t?%ns%rl, 4-di am nocycl ohexane are m xed.tq her . angd_4§he reaction
medi um gsafieat ed tamsapipriéxil Aar &f @‘alrﬂU@T%’rﬁémﬁ(’){%ﬁi. gﬁ‘%?t gr evaporating the

sol vent, chromat ograp! R_$LL i §3ahsno casdtived -dutch(ekuehen pemHys ene
chlori déycﬂg?%rgtn%o]lg_/ggp ﬁ?um kygr%xi de 85/15/1.5) followed by taking up in
an et hapehi;@rocisobutdeon of hydrochloric acid, leaving to crystallize,

o T ecovar et AN 14 CHSOFT 450 T1Botrs 91 e m al s Gt b
CyC|Ohe%ﬁlofltﬁgnéﬂ);d:dﬁﬂmﬁnocyclohexane are mixed togetheT and e
reaction medium is heated to 140°C for 6 hours. After
evaporating the solvent, chromatography on silica is carried
out {eluent methylene chloride/methanol /ammonium hydroxide
85/15/1l5) followed by taking up in an ethanolic solution of
hydrochloric acid, leaving to crystallize, separating, drying
under reduced pressure and 208 mg of expected product 1is

recovered.

NMR in DMSO

1.35(m)-1.49(m) 4H the axial H's of the cyclohexyl
1.70{m)-1.88 (m)

1.97 (masked) B8H the CH2's of the cyclopentyl
2.15(m)

2.04{(m) 4H equatorial H's of the cyclohexyl
3.05(bs) 1H axial Hs

3.57(m)-3.82(bs) the CHz-NH's

3.68 (bt) axial Hi

4.74(q) 1H CH of the cyclopentyl
7.50(bt)-7.85 AR'BB’ -phenyl—

8.01(bs) 3H

8.20(bs) £ 1 HN=CH + mobile H's

8.97(bs)< 1H
,  8.58(bt) 1H CHz-NH




2. 04(masked) 8H the CH2's of the cyclopentyl 2.16(m 2.04(nm) 4H equatori al
H s of the cyclohexyl 3.04(bs) 1H axial H4 3.58 (m--3.82 (bs) the
CH2-NH s 3.68(bt) 1H axial H 4.74(q) 1H CH of the cye¢lnepemnbyt 2006 71(d) 1H
He 21 Novenber 2003 152 7.80 (dd)1HHb 8.03(d) 1HHa 8. 06(bs)3H 8. 24(bs) N=CH +
mobi l e Hs 9.15(bs)5 1H 8. 72(bt) 1HCH2- NSLEXAVPLE 94:

trans- N- [ 2EKREPLE 493 antrapncycl [Bhd{ g [ {Anambjo-Gsyclohexyl) ~amino] =9-

cycl opentyl t A t m de

a1 hydrochi S 5‘683%{:%& 691{ 1 AT-80L 1§18k ho P- Sl RNV ReBZ8

N[2-[(2- cbhnzamﬂdeycd:ilqpiamqulogrlﬂdpurl n- 6-y1l)-am noj -

et hyl]-3, 4-di rret 0oX 8! t he uct ob d age |
of Exanpl emm M?)ané%]ﬁq’gﬁé:ocgl g? gOpe%t&)g 92? tr| e ;I afrr}l?n(g} and 241
ng of 3, 4- ditARt hexybenzdaylochbenzdeidee m xed t oget her then the reaction
rredlumls agita at a ient tenp re for roxwra us Then
2 m of water égg 9 &)@%‘UCE ég?f'%% Hba%patgﬁa met hykéﬁgpg I?)h de,
dryi ng and 4emapefa&\w@y1ér{w cﬂrﬂ|o\tﬁlaife$ ol P8t Rl st Meyy: 123G eofinex péLt vd
product is obtained._ Stage :

trans- N_[ZOF[Q thlg ?&PQ%R%QMHefﬁﬂfréﬁ?nBTE i xed together then the

cycl opent yl =3Bt PURI Re&tih ] rAMNG]atUh¥k] adbdedit MBdd0Lr IeNZam de
di hydrochl ori de. 230 ng of the product obtained in Stage 1 above and 293

ng of tran&onr4- drbeRnddyklThedse ase2ffiRed fobEIHRE b&’nd”‘ttﬁé‘:ttléﬁctl on
medi umis QQQEegeERyiéﬁg:éﬁﬁof&&@ju@§yléﬁtQﬁde¥@£ﬁﬁﬁﬁﬂﬂﬂbtﬂM% sehvents.

chromat ography on silica is carried “out (eluent nethylene
chl ori de/ mdth&hob/ aanohd UMty exicgetegspIsAacs)is ot gy taking up in

an ethanol i 5l yti 0. 0L YA QoM 0 Gndfbdey boatg fQuiaetall 1 2

cyclopentyl 9H-purin-6-yl]-amino]-ethyl]-3,4-dichloro-

benzamide dihydrochloride.

225 mg of the product obtained in Stage 1 above and 285
mg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for 6 hours.
After evaporating the solvent, chromatography on silica is
carried out (eluent methylene chloride/ methanol/ammonium
hydroxide 85/15/1.5) followed by takiﬁg up in an ethanolic.
solution of hydrochloric acid, leaving to crystallize,
separating, drying under reduced pressure and 168 mg of
expected product is recovered.

NMR in DMSO

1.35{(m)-1.50(m) 4H the axial H's of the cyclohexyl
1.69(m)-1.88 (m)

2.04 (masked) B8H the CH2's of the cyclopentyl
2.16(m)

2.04{m) 4H equatorial H's of the cyclohexyl
3.04{bs) 1lH | axial Hg

3.58(m)~-3.82(bs) the CH,-NH's

3.68(bt} 1H axial H,

4.74(q) 1H CH of the cyclopentyl

7.71(d) 1H He



i d. NVRin
reduced pressure and 99 ng of expected product is recovere
lIZJ)Ir\]/(Ié((?)rl.35(rr)-1|.o48(rr) 4H the axial H s of the cyclohexyl 1.69 (m -1. 88
(m 2.03 (masked) the CH2's of the cyclopentyl 21 Novenheez®es2&::15(nm) 8H

' - . 3Hx2 4.74(qgt)
.02 4H 3.05(bs) 1H 3.46(m-3.77(bs) 3.67(bt) 3.80(s)
iHO gs.mgg(d) AH 7.(4(?)to 7.48(m 2H 7.99( >2H 8. 22(bs)l-8. 32(bt)-9. 04( bis)
153 equat ori al [Hd? oftHt he cycl ohexyl axiial H4 the CH2-NH s assuned axi a

HlL the OCHX.m3 @h aki the cyclopentyl H3' HA - H6 NH2 + N=CH N the nobile

- -a _ - -9-
H's EXAMPLE 95 trans- N-[2-([2-[(4-am no-tycl ohexyl)-amn no]j _
cyzl opent yl -Bglﬁ-?-ﬁp‘&flsi)n}ﬁ- -yl]--am no]-ethyl]-2-chloro-4-nitro-- benzam de
di hydr ochl ord.(ie;.(bgt)ﬁlge 1: . I pe-ntyl gt\ﬂf%%rﬁ ﬁnoéaile s
2-chloro-N-[ 2-[ (2-chloro-9-cyclo - - b- _ _
yl )C-arri no]-[eﬁ-Hgﬁl((PSA-ﬁi tio- benzam de. 280 ng of the product obtained in
Stage 1 of Exa log 7,4 noof methylene chloride, 0.28 ml of triethylamne
and 264 ng of rfg-cflll %ﬁonitrobenzoyl chl orif=d&Hare ni xed together then the

reaction MedMBMELE 84 t imts-al- EHYONN (CAREEALLYEL Sifdxyd ) NQYLS, _Bhen 2 m
of water isc%%qggénLgil H—éLgﬁgj%£gaﬁggkggo]—ethyl]—3,4—dimethoxy—
benzamide dihydrochloride.
Stage 1: N—{Z—[(2—chloro—9hcyclopentyl~9H—purin—6~yl)—amino}—
ethyl]-3, 4-dimethoxy-benzamide. ‘

280 mg of the product obtained in Stage 1 of Example 7,
4 mi of methylene chloride, 0.28 ml of triethylamine and 241
mg of 3,4-dimethoxybenzoyl chloride are mixed together then
the reaction medium is agitated at ambient temperature for
approximately 5 hours. Then 2 ml of water is added, followed
by extracting with methylene chloride, drying and evaporating
the solvents. 1In this way 230 mg of expected product is
obtained.

Stage 2: trans—N—[Z—{[Z—[(4—amino—cyclohexyl)—amino]*9—
cyclopentyl—9H—purin—6~yl]—amino]—ethyl]—3,4—dimethoxy—
benzamide dihydrochloride.

230 mg of the product obtained in Stage 1 above and 293
mg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to 140°C for 6 hours. After
evaporating the solwvent, chromatography on silica is carried
out (eluent methylene chloride/methanol/ammonium hydroxide
85/15/1.5) followed by taking up in an ethanolic solution of
hydrochloric acid, leaving to crystallize, separating, drying
under reduced pressure and 99 mg of expected product is
recovered.

NMR in DMSO

1.35(m)-1.48(m) 4H the axial H's of the cyclohexyl
1.69(m)-1.88(m)
2.03 (masked) the CH2's of the cyclopentyl




wi th nethyl ene chloride, drying and evaporating the solvents. In this way
295 ng of expected product is obtained. Stage 2:

trans--N-[2-([2-[(4-am no-cycl ohexyl)-am no]-9 21 November 2003

cycl opentyl -9H purin-6-yl]-am no]-ethyl]-2--chloro--4-nitro- benzam de

di hydrochl oride. 295 ng of the product obtained in Stage 1 above and 362
nmg of trans-2.,14-(diafHnocycl ohexane are m xed together and the reaction
medi umis heat o .approxi mately 140C for S.. Afte % i t he
sol vent, chﬁgégﬂglréghy on silicais ca???%iggﬁil Peﬁué%tEﬂgtﬁgﬁgéﬁé£§h

chl oride/ nmet.lanolshamraoni um hydroxi de 8&ildV 1H.5) then taken up in an
ethanolic s tion _of_hydrochloric acid, followed by |leaving to
crystalIizegi%ggﬂﬁfgt%%égshrying under r ég% gﬁegsure and 105 ny of
expect ed pradust(bics recovered. 21 Novenbess 208 AMVR L H; DVSO

1.35(n')-1.503(?%%{?@%?}0(@-1. 90(nm) 1.97 gﬁ?&ﬁd%GSH 2.17(m 2.05(m 4H

3.04(bs) 1H 83( masked) 3.71(n§ (g) 1H 7.77(d) 1H
8.19(dd) 1H4.8.428d) 14H 8. 02(bs) 3H 9. 02¢psyf e &yElobethtiH 154 the axi al
H's of the cycl ohexyl the CH2's of the cyclopentyl equatorial H's of the
cycl ohexyl &d%dA'HABthe CH2-NH' s  axialfH1 CH of the cycl opentyl HC
7.40 to 7.48(m) 2H Hy" — Hg”
+ 7.99(bd) >2H NH, + N=CH~N
8.22(bs)-8.32(bt)-9.04 (bs) the mobile H's

EXAMPLE 95: trans-N-[{2-[[2-[ (4—-amino-cyclohexyl) -amino}-9-

cyclopentyl-9H-purin-6-yl]}-amino] -ethyl}-2-chloro-4-nitro-

benzamide dihydrochloride.
r Stage 1: 2-chloro-N-[2-[(2-chloro-9-cyclopentyl-9H-purin-6-
yl}-amino]-ethyl]-4-nitro-benzamide.

280 mg of the product obtained in Stage 1 of Example 7,
4 ml of methylene chloride, 0.28 ml of triethylamine and 264
mg of 2-chloronitrobenzoyl chloride are mixed together then

I the reaction medium is agitated at ampient temperature for 3
hours. Then 2 ml of water is added, followed by extracting
with methylene chloride, drying and evaporating the solvents.
In this way 295 mg of expected product is obtained.

Stage 2: trans~N~[2-{[2-[(4-amino-cyclohexyl)-amino]-9-

»  cyclopentyl-9H-purin-6-ylj-amino]-ethyl]~-2-chloro-4-nitro-
benzamide dihydrochloride. _

295 mg of the product obtained in Stage 1 above and 362
mg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for 6 hours.

t  After evaporating the solvent, chromatography on silica is
carried out {eluent methylene chloride/ methanol/ammonium
hydroxide 85/15/1.5) then taken up in an ethanolic solution
of hydrochloric acid, followed by leaving to crystallize,
separating, drying under reduced pressure and 105 mg of

expected product is recovered.



Ha Ha N=CH + nobile Hs CH2-NH EXAMPLE 96:

trans-N. [ 2-[(2-[ (4-am no-cycl ohexyl)-am no] - - 9-

cycl opentyl -9H-purin--6-yl]-am no]-ethyl]-3, 5- 21 November 2003

bi s(trifluoromethyl)-benzam de di hydr ochl5 ride. Stage 1:

N-[ 2-[(2-chl oro-9-cycl opentyl - 9H puri n- é-§| ]-am noj -

ethyl ] -3, 5- BMB(iniB¥${®dromet hyl ) - benzani de. 280 ng of the product obtained
in Stage | of 4 of methyl ghkerides & Zhdrcyidlicttelyllam ne
and 241 ny ?()?%ﬁgﬂ "resl(?(lmu)orzlg- met hyl benz&rt}l% chl oride are m xed together
then the reactbdm ned?Uimli s agitated at anbient tenperature for :

appr oxi matelly9§ h?&'f(éd) Hen 2 M of watenJeyaddedr choldpympdntaxtracting
wi th et hyl ené é[ﬁ oride, drying and evaporating the solvents. In this way
390 ngy of expéctied product is obtained. Stage 2:

trans-N-[ 2-[[ 2z (4- am no-cycl ohexyl ) --am - 9= 's of the cvclohexyl
cycl opentyl EQ&PBI&L ?1@16-yl ] - am no] - et hyl ig u%]éc?%lal s Y Y

bi s(trifl uoronethyb)ibenzan de di hydr ockxirildélsa 368 ng of the product
obtained in_Stage 1_a nd, 402 ng of_.tr -l 4= di am nocycl ohexane are
m xed t oget ﬁe%gg%?hg?m?%%cetc})on medi umtlhse ?}e%tlg% &E’o 140C for 6 hours.
After evapgrati(ng the sol vent, chromat ogrisgghyl:on silica is carried 21
Novenber 2003 _155 out (eluent nethylen hl,ori de/ nmoni um
hydroxi de  &5//P581. 5} fol | owed by .t aki ngc—‘ﬁpofr?h%ncgt%%gﬁgﬁgfsol ution of
hydrochl ori ¢ agi(dy hgaving to crystallize, separating, drying under
reduced pressure and 210 ng of expected product is recovered. NWVR in DMSO
1.33(m - 1. 48( (44’ 1189(m - 1. 90(m - 2. 15(') 8H 2.00(nm) 4H 3.02 (bs) 1H
3.63(M 3.7 grRsked) 4. 74(qt) 1H  q,

8.02{(bs) 3H-9.02(bs) < 1H N=CH + mobile H's

. 8.71(bt) 1H CHp-NH

EXBMPLE 96: trans—N~[2—[[2—[(4—amino~cyclohexyl)—amino]~9—r
cyclopentyl—9H-purin~6—yl]—amino]—ethyl]—S,S—
bis (trifluoromethyl) -benzamide dihydrochloride.
Stage 1: N—[2—[(2—chloro—9—cyclopentyl—9H—purin—6—yl]—amino]—
ethyl]—3,5—bis(trifluordmethyl)—benzamide.

280 mg of the product obtained in Stage 1 of Example 7,
4 ml of methylene chloride, 0.28 ml triethylamine and 241 mg
of 3,5-trifluoro-methylbenzoyl chloride are mixed together
then the reaction medium is agitated at ambient temperature
for approximately 5 hours. Then 2 ml of water is added,
followed by extracting with methylene chloride, drying and
evaporating the solvents. In this way 390 mg of expected
product'is obtained.
Stage 2: trans—N—[2~[[2—[(4—amino—cyclohexyl)aamino}—9—
cyclopentyl—9H~purin—6—yl]—amino]—ethyl]—3,5—
bis(trifluoromethyl)-benzanide dihydrochloride.

368 mg of the product obtained in Stage 1 above and 402
mg of trans-1, 4-diaminocyclohexane are mixed together and the
reaction medium is heated to 140°C for 6 hours. After

evaporating the solvent, chromatography on silica is carried



the axial Hs of the cyclohexyl the CH2's of the cyclopentyl equatorial
H s of the cyclohexyl axial H4 the CH2-NH s assuned axial HL CH of the
cycl opentyl 8.25(s) 1H Ha 8.45(s) 2H the Hb's 8. 04( bg) N3bEbENoh;ObI | €
Hs 9.07(bt) 1H CH2-NH EXAMPLE 97: trans-N-- [2- [ [2- [

(4-am no-cycl ohexyl) -am no] -9- cycl opéhbyl-9H purin-6--yl] -am noj
-ethyl] -4- O@ﬂEt@yﬁéﬁﬂ(Hethybgﬂéaﬂhﬂ@r£Méwmﬁﬂnﬂﬂdﬁﬁaﬁﬁon$hﬁgﬁydrox1de
N[2-[(2-ch gé? C¥Flopentyl urin-6- -amn%%1a

ethyl ] -4--- ?@h Olﬁ@wférrioae akopg Yy 0r A EREERGLLRI 871 BEHYDI S aci d,
205 ng of 1h?&db@wMﬁﬁﬂZQkﬁuaZngthgr@éecrééﬂéunlz@f tebdrating, drying

di met hyl am nopr op 3 -et hyl carbodi i m de hydrochloride in 4 m of

di chl or onet Hﬁﬁ%r %'/% ‘HistedresgerRernd 2880 M S HESHFHdBEPIBBE al ed i n
Stage 1 of Exasple=d. s added and the reaction nmediumis agitated for 4
hours and 30 minutes at anbient tenperature. Water is added, followed by
separ at i ng, MMBa&hi%i t h et her, drying and 336 ng of expected product is
col l ected Stage(my-1rangnNa2-[[2-[(4-apipo

cycl opentyl - 9F+éu¥|n 6- yﬁ]ﬁgnlno]-ethylF?g a%%%%o$t %1§E%E§klggexyl

di hydr ochl ot 82 {mp1l N/@nber 12003 456 206 ﬁﬁ2b$ Qﬁéﬂpﬂaduﬁtm@btaﬂned in
Stage 1 aboye 3 nmg of trans-1,4-di he t oget her
and the regc??gﬂ ﬁgglun1|s heated to apgggggﬁ% %F@ %3%% C%kﬁggﬁs 1
After evapoPa®i flgst¥e sol vent, chronatogxaphyHon silicais | carried out
(el uent nethyl chl ori de/ nethanol/a ? Jydroxi de 85/ 15/ 1. 5)
followed by taking up in an ethanolic soFu +on OF hydr ochl ori c aci d,

| eaving to 8r§strddliezd, separating, drysagmaddezideduced pressure and 51

ng of expe5§§g(£{Pqut i's recover ed.

CH of the cyclopentyl

8.25(s) 1H Ha

8.45(s) 2H the Hy's

8.04(bs) 3H CH=N + mobile H's
9.07 (bt) 1H CH,-NH

EXAMPLE‘QT: trans-N-{2-[[2-[ (4-amino-cyclohexyl) -amino] -9-
cyclopentyl-9H-purin-6~yl]-amino] -ethyl] ~4- (methylthio) -
benzamide dihydrochloride.

stage 1: N-[2-[(2-chloro-9-cyclopentyl-9H-purin-6-yl}-amino]~
ethyl]-4- (methylthio)-benzamide.

200 mg of 4-(methylthio) benzoic acid, 205 mg of 1-
hydroxybenzotriazole hydrate, 290 mg of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride in 4
ml of dichloromethane are mixed together, 280 mg of the
product obtained in Stage 1 of Example 7 is added and the
reaction medium is agitated for 4 hours and 30 minutes at
ambient temperature. Water is added, followed by separating,
washing with ether, dryving and 336 mg of expected product is
collectéd-

Stage 2: trans-N-[2-[{2-{{4-amino-cyclohexyl)-amino]-9-
cyclopentyl-9H-purin-6-yil]-amino]-ethyl]-4-(methylthio) -

benzamide dihydrochloride.



NVR in DMSO 1.35(m)-1.50(m 4H the axial H s of the cycl ohexyl

1.69(m-1.90(m 1.95(nm 8H the CH2's of the cyclopentyl 2.15(m 2.03(m 4H

equatorial H s of the cyclohexyl 2. 50 (masked) CH3- 3t pleshwber@5(bs) 1H

axial H4 3.57 (m -3.80 (rmasked) the CH2-N's 3.68(bt) axial Hl 4.73(q) 1H

CH of the cyclopentyl 7,29-7.77 AA' BB' 4bk-phenyl 8. 02 (bs) <3H 8. 21(bs)

| H N=CH + nobi | e H& ngd o@6¢he) pebdiliBt 48{tht)nekH iGHZ t Nyle EXAMPLR 98ia 393

trans-N[Z-[l[éig_‘:M%raam gfe -cyclohexgl%- m noj - 9- _ .

cycl opentyl - 9B pur i n-6- yI'T- SrPROFO&Y Jy‘iﬂ]e%f‘ 9 JdrfoBERFaRPdether and the

di hydrochl or relect Stragedium is heated to approximately 140°C for 6 hours.

N-[ 2- [(2-ch|gf19é 9-ec‘ycl ?:pentyl -9H purin_6-yl)-am noj - ‘

et hyl | - 4- f | UGF 0- benZAM d 1986 fyS 8t VeHe pFrodTetogbeRNHean | i Siayeisl of

Exanpl e 7, dantiaf dwet hylieng: Chlon) dehe &8 MTeof mtﬁEhsﬁﬁi/}&m&%tlﬂn”d 0.14
e

m of 4-fl uq?ri)?dbenz.c%ln chloride are m xed together then t reaction nmedi um
£

is agitated A VEHDIENE 2 drpér at uFel kred bindakd ngTHENL Rt iR re b Isaraddied,

fol | owed by separiaii B¢, hghYbBE1o 2l Navenbear, 2003 137 Laking, up in water,
extracting with nmethylene chl or(i)de, dlryi ngeaangéevgp(é%\??éng%ﬁeg’ sol vent s-
In this way 834700 E%péee edngrpdirdudes pyeabned. astafe @y of

trans- - N[ 2-dsfpedtledr 3¥bRAEYEL O dem nol -9 -

cycl opentyl - - 9H puri % 6- ylc] -am noJ - et%eﬁn] - 4-fl uor o-benzam de

di hydr ochl or¥t¥8fe i MMSRy of the product obtained in Stage 1 above and 350
mg of trans-il,¥ @liyaqi BeGy ¢l phexane are njxed together and the reaction
medi umis heat ed(%!t)o 140?{?0%16 hours. AfteT aéVa%o&Qtsi ﬁ’g the ssfiehexyl
chr omat ogr aphmedim) sill- Peémi s carried out (el uent nethyl ene

chl ori de/ netsh a ni um hydr oxi de
1.%%9%6 G y the CH2's of the cyclopentyl

2.15(m)
) 2.03(m) 4H equatorial H's of the cyclohexyl

2.50 (masked) CH3;-S-phenyl

3.05(bs} 1H axial H,

3.57(m)~3.80 (masked) the CH,-N's

3.68(bt) axial H;

4.73(q) 1H CH of the cyclopentyl

1,29-7.77 BA'BB' 4H -phenyl-

8.02(bs) <3H
8.21(bs) 1H N=CH + mobile H's
89.06(bs) <1H
8.45(bt) 1H CH;~NH
EXAMPLE 98: trans—N—{2—[[2—[(4—amino-cyclohexyl)—amino]—g—
cyclopentyl—9H—purin~6—y1]—amino]—ethyl]—4—fluoro—benzamide
dihydrochloride.
Stage 1: N—[2—[(2—chloro—9—cyclopentyl—9H~purin~6—yl)~amino}~
ethyl]-4-fluoro-benzamide.

280 mg of the product obtained in Stage 1 of Example 7,
4 ml of methylene chloride, 0.28 ml of triethylamine and 0.14
ml of 4-fluorobenzoyl chloride are mixed together then the
reaction medium is agitated at ambient temperature for 2

hours. Then ether is added, followed by separating, drying
! 7




85/15/1.5) followed by taking up in an ethanolic solution of hydrochloric

Tacidd, 1l eaving to crystallize, séparating, drying under reduced pressure

and 130 ng of expected product is recovered. NVR in BVBRQudmBE{Fd03l. 48( M
4H the axial H s of the cyclohexyl 1.69(m--1.89(m 2.03(nmasked) 8H
2.15(m 2.03(m 4H 3.06(bs) 1H 3.47 to, 3.96 (m the CH2's of the
cyclopentyl equatorial H s of the cyclohgxyl axial H4 the CH2-NH s +

d | 4(qt)1H 7. o o 23(bs) < 1H
B 33(bt) < 1H 607004 <0G g?%é%ﬁ%%%%%)y%-p%(Eﬁ%%f&N@ 2 NG e

mobi l e H s EXMVPIE 99¢ evagnsallip@- ff-golaeakf no-dy dNdBeXyY) < & tb]ato-

cycl opentyl K yl1-3-(tri.fluoronethyl)- benzamn de
dlhydrochlorﬁggﬂkgfg 9r3gdﬁﬁ_?§‘89la;é§J1

[ (2-chl or 0- 9- M_oﬁenfyanw pari h%%ﬂmﬁpn%yclohexyl} -aminoj-9-

et hyl ] - 3- (drléde%bgHE%fQ@Q @ngaglgp] Ak nbovenber 2083 1358- 28 mof the
product obtained in age of Exanple 7, 203 ng of 1-hydroxybenzotriazole
hydrate, 287 6Foghlenideyi met hyl ami nopr opy! ) - 3- et hyl car bodi i m de

hydrochloride in 447mhg Qfr @hehbesoimt hanaiaee M xadqkogetbeve 30 3w of 3-
trifluoronmethyl benzoic acid s added and agitation is

mg of trans-i,4-diaminocyclohexane are mixed together and the
reaction medium is heated to 140°C for 6 hours. After

t evaporating the solvent, chromatography on silica is carried
out (eluent methylene chloride/methanol/ammonium hydroxide
85/15/1.5) followed by taking up in an ethanclic solution of
hydrochloric acid, leaving te crystallize, separating, drying
under reduced pressure and 130 mg of expected product is

3 recovered.

NMR in DMSO

1.37(m)-1.48(m) 4H the axial H's of the cyclohexyl
1.69(m)~1.89 (m)

2.03 (masked) BH the CHZ2's of the cyclopentyl
2.15(m)
2
3
3

.03 (m) 4H equatorial H's of the cyclohexyl
-06(bs) 1H axial Hy
-47 to 3.96(m) the CHy-NH's + assumed
‘ axial H1
4.74 (gt) 1H CH of the cyclopentyl
7.25{t) 2H-7.90(t} 2H F-phenyl-CO
8.04 (bs) >2H NH; + N=CH
8.23(bs) < 1H
8.53(bt) < 1H the mobile H's
9.07(bs) < 1H

EXAMPLE 99: trans-N-[2-[[2-[(4-amino-cyclohexyl)-amino]l-9-
cyclopentyl-9H-purin-6-yl]-amino]-ethyl}-3- (trifluoromethyl} -
benzamide dihydrochloride.

Stage 1: N-[2~[(2~chloro-9-cyclopentyl-9H-purin-6-yl)-amino}-
ethyl]-3-(trifluoromethyl)-benzamide.




carried out for 6 hours and 30 m nutes at anbient tenperature. Water is
added, followed by separating, washing wth ether, drying and 307 ng of
expected product is collected. Stage 2: 21 November 2003
trans-H[2-[[ 2-[ (4-am no-cycl ohexyl ) -am no] - 9- _

cycl opentyl -9H purin-6-yl]-amno]-ethyl]-3--(trifluoronethyl)- benzam de

di hydrochl oride. 290 ng of the product obdsmined in Stage 1 above and 365
mg of trans-1,4-di2sei m@cyslwbgesiﬁ% %)l:}{ﬁa&ﬂgd:] Qgeg,tra%requ?thb@amgl%a?&' Ont )
medi umis hea 0 roxi mat e C for ours. er evaporating e
sol vent, chr o%r[g?o[&gqr §%E$“%¥1‘j’é‘i’ﬁb€)§%?%”¥éﬁi@i BYdpifte( Aleme Akt hyleme

chl ori de/ met#evrdibydambnopap iy daoxighel BSbdEL lnble figldrowBds Pyad aki ng up in

h [ i f h hl ori c, id, | i to crystallize,
cepar At ng. b S ot BE P R B SR e Bt P ihett ed pr oduct

separati ng, drFy_l ng under 't _
i s recovered. tINVR dopo@yBY 11 186¢m) ¢ | a&il{ M} 4bHédnes raxiaali chh So©fid he

cycl ohexyl  1:40-i® sad- .96 H the CH2's of .the cyclopentyl
2 16(m 2.04(n) 4H eaﬁ%t%% gqu‘ﬁﬁgs o%”rq h% By SR AN a“‘%?ﬁ%% bs) IH axial H4
3.61 (n)--3. SETHFIRLERR. CrateNHLs sadB:d70(Ebl ) oddd axi alephitadiddh( BashhingH of

(TSothe) oot SIS E TSl Rl MR LT 7805 <
8.71 (bt) IHCHRINGCEXAMPLE 100: _
Lrans. N 2 Liud5: amb o a0 00| AL BBLE s oned) oA ponzar e
dihydroch|OriQﬁglog@a@g}qﬁH—purin—6-yl1—amino]~ethyl]—3~(trifluoromethyl)—
N-[2- [ (2- chl el 9ned& | PRAlpLn ObE A i n- 6-y1 ) - ani no] -
290 mg of the product obtained in Stage 1 above and 365
mg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for 6 houfs.
After evaporating the solvent, chromatography on silica is
carried out (eluent methylene chloride/ methanol/ammonium
- hydroxide 85/15/1.5) followed by taking up in an ethanolic
solution of hydrochloric acid, leaving to crystallize,
separating, drying under reduced pressure and 206 mg of
expected product is recovered.

NMR in DMSO

1.36(m)~1.51(m) 4H the axial H's of the cyclohexyl
1.70(m}~1.90(m)

1.96(m) 8H the CHZ2's of the cyclopentyl
2.16{m)

2.04 (m) 4H equatorial H's of the cyclohexyl
3.05(bs) 1H axial H,

3.61{m)~3.88 (bs) the CH-NH's

3.70(bt) 1H axial H;

4.74(q) 1H CH of the cyclopentyl

7.70(t) 1H He

7.86(bd} 1H Hp

8.13(bs) 2H Hs and Hy

7.99(bs) 22H



ethyl]-3-(trifluoronethoxy)-benzam de. 280 ng of the product obtained in
Stage 1 of Exanple 7, 203 ng of 1-hydroxybenzotriazole hydrate, 287 ng of
1- (3- di met hyl am nopropyl ) - 3-et hyl -car bodi i m de hydr oehhgftdgel oo n of
di chl oronet hane are m xed together, 230 ng of 3- trifluoronethoxy benzoic
acid is added and agitation is <carried out for 4 hours and 30 m nutes at
anbient tenperature. Water is added, figdd owed by extracting with

met hyl ene chd .arii(de, 1@ryi ng, evaporati ngvidie +SabNEE S5+ recrystallizing from
et her, separating, drying and 326 ng of expected product is collected.
Stage 2: tr aﬁ‘rsS-BNgFP-%J(PQ- [ (4- ami no-cycl ohexyl ) - ani no] - 9-

cycl opentyl -@Hq-BUE i i3 6-yl ] -am no] -et hydd -gg (trifluoronethoxy)-benzam de
di hydrochl oride. 300 ng of the product obtarned in Stage 1 above and 365
my of trans-EEAAPRE R Qhodyrarshixbtiel [ d (fizeiresysihbexahd-aH@clr8act i on

medi um i s heaicadpbRcADH G LWFRESE Yy 140G i hel -Selayrs.. After evaporating the
sol vent, chronmat ography on silicais, carried out (eluent nethylene

chl ori de/ metHFahoRPERicHRR ~RyRFdRite daBY I lorifdgt | owed by taking up in

an et hanol i sragel Wt iwn0f; (Dydhoshd-0r-iccashent }103M-BArt Q- & YyiStakkhg e
separating, drying_under: reduced pressure and 200 ng of expected product
i s recovered"NVR 7 n!'DNEAUPrIBE M 56ERF2 A G he axial H's of the

cycl ohexyl 1. 70¢8) -thg QF( mhelp O6{udt BHthbee£HR Stafet heo £)xa0pent ¥)

215, 21 Memher 0052 0ulnan. 2 Ge(he), A Shoo(p 2G84 (b

(bd) 1H 7. 94ifdeshylswihddrb@y(bs}-dittyl-carbodiimide hydrochloride in 4
ml of dichloromethane are mixed together, 230 mg of 3-
trifluoromethoxy benzoic acid is added and agitation is
carried out for 4 hours and 30 minutes at ambient
temperature. Water is added, followed by extracting with
methylene chloride, drying, evaporating the solvents,
recrystallizing from ether, separating, drying and 326 mg of
expected product is collected.
Stage 2Z2: trans-N-[2-[[2-[(4-aminoc-cyclohexyl) -aminc]-9-
cyclopentyl-9H~purin-6-yl]-amino]-ethyl]-3-
(triflucoromethoxy) -benzamide dihydrochloride.

300 mg of the product obtained in Stage 1 above and 365
mg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for 6 hours.
After evaporating the solvent, chromatography on silica is
carried out (eluent methylene chloride/ methanol/ammonium
hydroxide 85/15/1.5) followed by taking up in an ethanolic
solution of hydrochloric acid, leaving to crystallize,
separating, drying under reduced pressure and 200 mg of
expected product 1s recovered.

NMR in DMSO

1.36{(m)-1.50{m) 4H the axial H's of the cyclohexyl
1.70(m)-1.90 (m)

1.96(m) 8H the CH2's of the cyclopentyl
2.15(m)




8.60(bt) 1H 160 equatorial Hs of the cyclohexyl axial Ha the CH2-NH s
axial Hl CH of the cyclopentyl Ha H Ha Hd N=CH + nobile Hs CH2-NH
EXAMPLE 101: trans-N-[2--[[2-[(4-am no-cycl ohexyl) - anmn@jovémber 2003

chl oro-9-cycl opentyl - 9H puri n- 6-yl ] -am no] - et hyl | - benzam de

di hydrochl oride. Stage 1: _
3-chloro--N-[2-[(2-chloro-9-cycl opentyl 18b+ purin-6- .

yl) - anmino] - eehgh}mbemzani de. 190 ng of I chtorahenzai gragid. 293100y Of 1-
hydr oxybenzo r'b ol)e 1hydr ate, 287 ng of 1-(3 _ _
di et hyl am nop )-é‘- et hyl car bodi i mi dé*Aglridchl oride in 4 ~of

di chl or onet haneo aﬁ)eyﬁsxedzéoget hgr, h280 1KY t@ﬂz_g\]hesdprodyct op% :![ ggdf |Op .
Stage 1 of a 7.is added and. the reaction nediumis agi

hou?s and B?mgﬁrztftés Wt anbient tenper&afe. Bvat er i's added, followed by
extracting W Th{qetibyl ene chl ori de_, dr xciHngf @apRgathag: fihe sol vents,
recrystalli zyn?_g {t{cgmlﬁt her, separating, HHryl ng and 334 ng of expected
product is collectéd.” Stage 2 or :

trans- N-[2-[[259 (4- i no- cycl ohexyl ) - ani#po] - 3- chl or o- _ _

9- cycl opent yg-_;ag;«{&qr ikR-6-yl]-am no] -ethyl ] -benzam de: di hydrochl oride. 292
myg of the product obtained in Stage 1 abtdve and 396 ny of . . .
trans-1, 4-di an§ hdeycllBhexane are ni xed Heget Per and the t_reac: |hon rerl lrjr[n is
heated to approxj mat 40C for 6 hours. After evaporating e sol vent,
chr onat ogr agﬂyé)%tb%?i Ig‘lgﬁéf}i ]so(bésgr}ﬁed out~EBI U 18t Ryf ene chl ori de/

met hanol / amm®néuurac)hydr oxi de 85/ 15/ 1. 5) chphiwowed by taking up in an

ethanoli(: ZlEﬁiﬂﬁﬁgpﬁﬁlgogggégzk—{2~[{2—[(4—amino—cyclohexyl)—amino]~3—

chloro—Q—cyclopentYl—9H-purin—6—y1]—amino]—ethyl]—benzamide

dihydrochloride.
Stage 1: 3—chloro~N—[2—[(2—chloro—9—cyclopentyl—9H—purin—6—
yl)-amino]-ethyl]-benzamide.

190 mg of 3-chlorobenzoic acid, 205 mg of 1-
hydroxybenzotriazole hydrate, 287 mg of 1-(3-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride in 4
ml of dichloromethane are mixed together, 280 mg of the '
product obtained in Stage 1 of Example 7 is added and the
reaction medium is agitated for 5 hours and 30 minutes at
ambient temperature. Water is added, followed by extracting
with methylene chloride, drying, evaporating the solvents,
recrystallizing from ether, separating, drying and 334 ng of
expected product is collected.

Stage 2 trans-N-[2-[[2~[ (4-amino-cyclohexyl) -amino] ~3-chloro-
9-cyclopentyl-9H-purin-6-yl}-amino]-ethyl] -benzamide:
dihydrochloride.

' 292 mg of the product obtained in Stage 1 above and 396
rg of trans-1,4-diaminocyclohexane are mixed together and the
reaction medium is heated to approximately 140°C for 6 hours.
After evaporating the solwvent, chromatography on silica is
carried out (eluent methylene chloride/ methanol/ammonium

hydroxide 85/15/1.5) followed by taking up in an ethanolic




solution of hydrochloric acid, leaving Lo crystallize, separating, drying
under reduced pressure and 121.5 ng of expected product is recovered NWVR
in HMSO 1.35(m-1.50(m 4H the axial H s of the cycl obkexyvembep2io® - 1. 90( M
1.97(m 811 2. 15(m 2.03(nm4H 3.05(bs)1H the CH2's of the cycl opentyl
equatorial. Hs of the cyclohexyl axial Hg 3.58(m-3.81. (masked) the
CH2-NH s 3.68(bt) 1H axial HL 4.74(qg)l8H CH of the cyclopentyl 7.47(t) IH
H 7.57(ddt)ldtHordo?. R8§bayd Hirikb a7.184 ( bshk Hy , 8. O3(Hhs) BH 8:,23( bs) 1HN- CH +
mobile H s bs)1. H 8- 63W LHCHU- NH E LE.102: dih achl oride of
trans"4-[ [Sze-g‘o[a%%ftérrh ho% T EYed o %‘J)}yﬁ )r“l-gélr?icééjl\ﬁ?? L-J?e(‘:y‘%: dop%;g{'yﬂ "Guri n-6--yi ]
-am no] - erzerdephylivacet ate:cSteage -1

-1-[(2-chl 0-:9- | opentyl -9H puri.n-6-yl)-am .no]- benzeneet hyl acetate.
257 ny ofPELe—ngéggt obtained in Stage 1 of Exanple I in 4 m of ethanol
and 215 ngt.of (4 ami. Botkenzieneet hyl acetat esxiand 11 s656 Frghef cpot assk ym

car bonat e ,are m xed tqgether at anbient tenperature then the reaction
nediun1is]He ﬂ@&“irgg {enperature of approximately 90 OC for 20 hours then
left to rletwrm)tenambi ent tenperature;heidustedowi thelbynloptnefhyl .
acetate aqf 1.0 M of water, followed by extracting wth ethyl acetate,;

washi ng Wit er, evaporating the solvents,taking up in isopropyl ether,
separatin@.andndrying under reduced 2lefNoMmeyhan 2093cf the cyclohexyl

3.05(bs) 1M axial H, |

3.58(m)-3.81 (masked) the CH;-NH's

3.68(bt) 1H axial H;

4.74{qg) 1H CH of the cyclopentyl

7.47(t) 1H He

7.57(ddd) LH Hq

7.78(bd) 1H He

7.84 (bs) 1H Ha

8.03(bs) 3H

8.23(bs) 1H N=CH + mobile H's

9.06(bs) LH

8.63(bt) LH CHy-NH

EXAMPLE 102: dihydrochloride of trans-4-[[2-[(4-amino-

cyclohexyl) ~amino] ~9-cyclopentyl-9H-purin-6~yl] -amino] -
benzeneethyl acetate.

Stage 1: 4-[(2-chloro-9-cyclopentyl-9H-purin-6-yl)-amino] -
benzeneethyl acetate.

257 mg of the product obtained in Stage 1 of Example 1
in 4 ml of ethanol and 215 mg of 4-amino-benzeneethyl acetate
and 165 mg of potassium carbonale are mixed together at
ambient temperature then the reactlion medium is heated abL &
temperature of approximately 90 °C for 20 hours then laft to
return to ambient temperature, diluted with 15 ml of ethyl
acetate and 10 ml of water, followed by extracting with sthyl
acetate, washing with water, evaporating the solvents, taking

up in isopropyl ether, separating and drying under reduced



162 pressure at 50 C. In this way 222 ng of expected product is obtained.

Stage 2: di hydrochloride of trans--4-[[2-][(4-am no-

cycl ohexyl ) - am no}-9-cycl opent yl - 9H puri n- 6-yl ] - am nobk4 Neesmpaeaihy |
acetate. 180 ng of the product obtained in Stage 1 above and 360 ng of
trans-1, 4--di am nocycl ohexane are m xed {0gether and the reaction nedium
i's heated tareapprexipatgly- 14 far. .5 hou After evaporating the

sol vent, chromat ography on si?ﬁ%éﬂPg wgﬁr%?%dm%d?f(%ﬂﬂﬁ%ﬂ?dnéﬁﬁ HEF/ asmoni um

hydr oxi de $8f2)neflo| | owed by taking up in an ethanolic sol ution of
hydr ochl or isg sagi 8Y ' the solvents, [npasting in ether,
separ at i ng_—drying uﬁg@%&3233%g§ pPZséﬁ?%sa1"g%¥fbﬁhﬁm}ﬂz‘ng of expected

product i s ¥EEBURKEH) -AMRd I DBOLbpRAE Y ) - BHIGHRr- Q11406 1 49(mM 4H the
-1.91 (m 2.07(masked) gH the CH2's

axial Hs gbathg.cyelohexyl  1.72 (m
of the cycloBent?% ﬁﬁfgﬁ%%ftf307 (m 4H equatorial H s of the cycl ohexyl

3.02(bs) 1H axi b$0 Hty H63(e) p2bdpbenyd £ SGH2=LQp %tgggbﬁ)aggngéiéxigg
4.10(q) C}ﬁ-C§%-§%a§xﬁf&q).lH.CH of the cyclopentyl” 7.27-7.90 '

_phenyl - 8.07(bs) FBH’E. G3EBITOLHCNRRFr I GOlie @iled t00e B¢ bsInd H HEXAVPLE
103: transrdagfidq (wecanimascyiekoBaxyd ) 2 8 0knSe1 °

cycl opent y} =9 peu‘j[in-6-y|]-arrino]-N-(2-]E'E?E{1]%azolayle)-y %g%z%nggﬂl%ﬁgﬁﬁﬁPde

di hydr ochl or i de.” ‘SFgde t179 the solvent, chromatography on silica is

4- [ ( 2- chl ocor Siey eluepgrtlybndHnpUk iR 7 o %%”gg{}i%%éde 28%/ Ty of the

(2-thiazo|¥$2-beqfﬁpesulphonanide. 1 Novenber
product obtal HEEFI FYstakens vp Exampletibnolic solution of

hydrochloric acid, evaporating the solvents, impasting in
ether, separating, drying under reduced pbressure at 50°C and
142 mg of expected product is recovered.

NMR in DMSO

1.20(t) CH3;-CHy~0
1.40(m)-1.49(m) 4H the axial H's of the cyclohexyl
1.72(m)-1.91 (m)

2.07 (masked) 8H the CH2's of the cyclopentyl
2.20{m)

2.07 {m) 4H equatorial H's of the cyclohexyl
3.02(bs) 1H axial H,

3.63(5)_2H phenyl-CH,-CO

3.70(bt) 1H axial H;

4.10(qg) CH3-CH,-0

4.84(q) 1H CH of the cyclopentyl

7.27-7.90 AA'BB' -phenyl-

8.07(bs) =3H

8.93(bs) 1IH N=CH + mobile H's

10.56(bs) 1H

EXAMPLE 103: trans—d-[{Z—[(4—amino—cyclohexyl)—amino]—9~
cyclopentyl—9H—purin—6~yl]—aminO]—N—(2~thiazolyl)-
benzenesulphonanide dihydrochloride.

Stage 1: 4—[(2—chloro—9wcyclopentyl—9H—purin—6~yl)~amino]uN—

(2—thiazolyl)—benzenesulphonamide.




in 4 mM of n-butanol and 306 ng of 4-am no-N-(2-thiazolyl)- _
benzenesul phonam de are introduced at anbient tg gf.ure and the reaction
mediumis imersed in a bath at a tenperature of? SR Oxovaneey2d30C for 14
hours under agitation then left to return to anbient tenperature, followed
by separating, rinsing with ether thengdryi ng under reduced pres_sure at
50C. In this way77d,ngr ofh LRl ed BEQQP?égd'isn ta%len?_d'of g;t(g e 21
trans-4-[[2-[ (4-ani no-cycl ohexyi ) -am noJ -t . _

cycl opent VIt dHMBUPF ne 6Ly ncdni REF- ROE2my h@hz@e;tdj)m—lue—mze!aasuhﬁhphm de

di hydr ochlmemi-d fad rans- e 4adiam nocycl ohexane is taken to, _
app?/oxi mateln; ?58?:9 ?gﬁan%% ng ‘Qfl {Chggp?%%u%'i B aredREI St YER T GAbove i s
added, thdhCeagarbhomeeidima g5 efiegpddrin agiﬁaaiﬁh@rgohtr)ﬂtealgbgytﬁlrém Itﬁft
to return anbhj efmeiatre and diluted with 30 M of di or onet hane.
10 ni of at‘r?gtrhg?}éigg%lé added, ol I owed ,E)y L\EA%‘g fi i ViPEH R0 S of et Br ,

dryi ng andeéviporatamigiaie teoipeesntyre Chifohiatwogr aphyeparasihica is carried

out (el uent, t .residue is taken up in an ethanolic
sol ugi on gflnﬁg/ﬁ%%%_&ch%%[a%i)n " ?gw’é@e%f‘ Y EVaprat PRGSEHES st vent s,
i npast i ng 5Pn<. et her thiseparvat/dngg dfyémgemmrpﬂcﬁmmeqépbﬁﬁ/%y@@d%}\/Bgnbl ent
t enperatu d, 66 of, expected_product is recovered. in
1_g§(m_1§§i.§§.)£4ﬁ$%‘es et IRy A el P -1.91 (m)
2.05(m 8Hythep&2y s-Bf-durd neelyopeatyho] -A-18(HHhid-09( W) -4H equatorial H's
of the cygl ohexyl ]2‘??}1‘025%35% JiiH axial HA 3.69 (masked) 1H axial Hl 4.82(Q)
1H 6-81(d ??.236%/%3 PET7S8. %hﬂﬁr%@‘hﬁ@%&bs):dH CH of the cycl opentyl
Ha and Ho -phenyd m2jl dYoveaber12008i 8ufldS)c1YHexane is raken to
approximately 150°C then 333 mg of the product obtained in

Stage 1 above is added, the reaction medium is left under
agitation for 3 hours then left to reﬁurn to ambient
temperature and diluted with 30 ml of dichloromethane. 10 ml
of methanol is added, followed by washing with 10 ml of
water, drying and evaporating the solvents. Chrematography
on silica is carried out (eluent: MeOH/NH,OH 98/2), the
residue is taken up in an ethanolic solution of hydrochloric
acid, followed by evaporating the solvents, impasting in
ether, separating, drying under reduced pressure at ambient
temperature and 66 mg of expected product is recovered.

NMR in DMSO

1.38(m)-1.51 (m) 4H the axial H's of the cyclohexyl
1.71(m)-1.91 {m)
2.05{(m) 8H the CHZ's of the cyclopentyl
2.18 (m) |
2.09(m) 4H equatorial H's of the cyclohexyl
3.02(bs) 1H axial Hy
3.69(masked) 1H - axial H,
4.82{(g) 1H CH of the cyclopentyl
©.81(d)-7.20(d) 2H Hs and Hy
7.77-8.15 AA'BB' 4H -phenyl -

v 8.06({bs) <3H




10. 64(bs) <1H 164 N=CH + nmobile H S EXAMPLE 104:

trans-4-[[2-[ (4-am no-cycl ohexyl)-am no] - 9-

cycl opentyl - 9H puri n- 6-yl ] - am no] - benzenesul phonam de 21 dichy@pecihioar i de.
Stage 1: 4-[(2-chloro-9-cycl opentyl-.9H purin-6-yl)-am no}-

benzenesul phonam de. 257 ng of the prqgyct obtained in Stage | of Exanple 1
in4m ofg anol and 207 ng of sulphanilan de are introduced at

anbi ent te{ingélr?gg u?fg and the reaction n[\g Fum g?ol}?m%r%ed in a bath at a

t enper at uné®.éfl (approxt mately 100C for 16 hours under agitation then |eft
to returng ient te e_ra_tirg, foll owed by separating, rinsing with
ether the LenderPedided Prldsstitee Yy Sotexyd ) thrdnahy®339 ng of
expect ed pyollopén tPl-0H-gura6-6Syagdeakino] -benzenesulphonamide

trans-4-| 2-% 4- - am no-cycl ohexyl )-am no] -9- - )

cycl opent YPBRERER %38/ | - ani no] - benzenesul phonani de  di hydr ochl ori de. 400
mg of tragsaded: di anj nocyal-ehexanecis n.dQ r@xi mt 0C then 275
ng of the pr%auct ?t;]tai ned in St gge %é[g%yglvegffgugggleg, y[lrﬁegllrn%elg% i on medi um
is |eft uRBBFENAYFIRRIGWICS 3 hours then left to return to anbient
tenperature, fpii an-\Y EN l.ve and .chr aphy on
silica (eluent: I\/bqequ}'NfEMO% gg/@%@%t_l_ﬁté&@%ée}? \lﬁle%ittgjqﬁageﬁfugx%ﬂﬁ%%gfet hanol i c
sol ution &R fhydtothlwriutargdi andf 607 oveede bysudraporideiviget Aeesol vent s,

i mpasting;hPro , -at.ih.n L reduced, pressure at. anbi ent

L ommor at o B oL o R e Y D e SO R TR O
1.40(m - 1:88¢A§ediH it e baptihak tHas t ebhpe het ey lcdhepplroximZe () 160701 (m

: K ' I I : : d), : i al
2 e meass B PR Ay 5, LRI L BBttt o

165 temperature, followed by separating, rinsing with ether then

drying under reduced pressure at 50°C. In this way 339 mg of
expected product is obtained.

Stage 2: trans-4-{[2-[ (4~amino-cyclohexyl)-amino]-9-
cyclopentyl-9H-purin-6-yl]-amino}-benzenesulphonamide
dihydrochloride.

400 mg of trans-1,4-diaminocyclohexane is taken to
approximately 150°C then 275 mg of the product obtained in
Stage 1 above is added, the reaction medium is left under
agitation for 3 hours then left to return to ambient
temperature, followed by evaporating the soclvents, and
chromatography on silica (eluent: MeOH/NH40H 98/2). The
‘residue is taken up in an ethanolic solution of hydrochloric
acid, followed by evaporating the solvents, impasting in
ether, separating, drying under reduced pressure at ambient
temperature and 205 mg of expected product is recovered.

NMR in DMSO

1.40(m)-1.55(m) 4H the axial H's of the cyclohexyl
1.72(m)-1.91 {m)

2.08 (masked) 8H the CH2's of the cyclopentyl
2.19{m)

2.08(d) 4H ' equatorial H's of the cyclohexyl
3

.03{bs) 1H axial Hy



axial Hl 4.84(qt) 1H CH of the cyclopentyl 7.83-8.16 AA' BB 4H -phenyl
8.08(bs) >2H NH2-cycl ohexyl + N=CH-N 7.17 (bs) 2H 8.88(bs) 1H nobile H s
10. 75(bs) 1H EXAMPLE 105:trans- N2- (4-am nocycl ohexyl ) 29 Noveinbpentgy - N6-

(4- met hoxyphenyl ) - 9H - puri ne- 2, 6- di am ne di hydrochl oride. Stage 1:

2-chl oro-9-cycl opentyl - N- (4- met hoxyphenyll$59H purin- 6-am ne. 257 ng of the
product obtafnéd{tw Sttage 1 of Exanple laxiRi4uy of n-butanol and 148 ngy

of p-ani sidi i-nt roduced at ambient tenperature and the reaction
medi umis |?n?rgef£%d ilgfa bath at a tenpefdtGfetbt appranaatlely 100C for

17 hours undér8adl tif ireriBBhennl eft to retypBape-anbient tenperature,

fol | owed by ating,, rinsing with ether then drying under reduced
pressure at ig@a{qsﬂ t>%iHs way 239 ng of ORpeetddheeodudt NFSHoBt ai ned. St age

2: trans- N2-T4t7amstocycl ohexyl ) - 9-cycl opent yl - N6- ( 4-

met hoxyphenyl ) - rine-2, 6-di am ne di hydrochl oride. 400 ng of
trans-1, 4-di%}}m82'§:@(gﬂséhg%ane is taken tomohppeodkismtel y 150C then 172 ng of

t he product Wbt/a med g Stage 1 above is added, the reaction nediumis

| eft under [ | QQfot 2 hours and 30 minutes then |eft to return to
anbi ent t ewp@&ﬁé&e—&ﬂ EF 2RI AT 4 THYL IRy Soheanil 3 - Ot Arclopsi dile-Nés-

chr omat ogr aptethedhokiybhenyf pLogntu - MO N40H, 598/ residye is taken
up in an ethanolic sglbut i 1(;n?of ydrochlori c%‘é?g a%'%}’%—%\?\%}af%ﬁ/l&e?faporati ng
the sol vent s£298ndas iRl L PHO P hey L axgrenat-Nng A ~dey hogy pineley 1 y-extigee: i n~
pressure atg-ginent tenperature and 188 ng of expected product is
recovered. NVR in DVBO 1.36(m-1.51(n) 4H the axial H s of the cycl ohexyl
1.71(mM-1.91(m 227Nogenberh@> OS5 (Craskied) 8h SRa@O (1Mo 2. MBI AN

in 4 ml of n-butanol and 148 mg of p-anisidine are
introduced at ambient temperature and the reaction medium is
immersed in a bath at a temperature of approximately 100°C
for 17 hours under agitation then left to return to ambient
temperature, followed by separating, rinsing with ether then
drying under reduced pressure at 50°C. In this way 239 mg of
expected product is obtained.

Stage 2: trans—N2—(4~aminocyclohexyl)—9—cyclopentyl—N6—(4—
methoxyphenyl)-9H-purine-2, 6-diamine dihydrochloride.

400 mg of trans-1, 4-diaminocyclohexane is taken to
approximately 150°C then 172 mg of the product obtained in
Stage 1 above is added, the reaction medium is left under
agitation for 2 hours and 30 minutes then left to return to
ambient temperature. After evaporating the solvents, the
residue is chromatographed on silica (eluent: MeOH/NH,0H
98/2). The residue is taken up in an ethanolic solution of
hydrochloric acid, followed by evaporating the solvents,
impasting in ether, separating, drying under reduced pressure
at ambient temperature and 188 mg of expected product is
recovered.

NMR in DMSO

1.36(m)-1.51(m) 4H the axial H's of the cyclohexyl
1.71(m)-1.91(m)




3.02(bs) 1H 3.68(tt) 1H 3.78(s) 3H 4.82 (qt) 1H 6.98 2H7.78 2H AA BB
8.06(bs) <3H 166 the CH2's of:the cyclopentyl equatorial Hs of the

cycl ohexyl axial H4 axial HL OCH3 CH of the cycl opentwWovempberys- O

NH2- cycl ohexyl + N=CH N 8. 83(bs) <2H 10.53(bs) <1H nobile H s EXAMPLE 106:
di hydrochl oride of butyl trans-4-[][2-[«&s am no- .
cycl ohexyl9--Oérfimaske8) cyrl opent yl - 9H purid-&ryld -amcne] = bepgenegcet at e.

St age 1: tﬁ"'.t@bl(m -[ (2-chl oro-9-cycl opentyl - 9H puri n- 6-yl 3,

am no] - benzeneacetate. 257 ng of the product obtained in Stage 1 of Exanple
1 in 4 m2. @fG(elt)haHo!, 215 ng of et hyle%aacggﬁ%lplp@@ybfngggyéycpﬁwlyl ate
and 165 g, % BOS a;gl um car bonate are nc{xe toget her at anbi ent

t enper at ure t en’t reaction nedi um i@ld’ﬂea‘hed at a tenperature of

appr oxi rrat3e|638 1@@ Gif or 24 hours the tkgo return to anbi ent
terrperatu e evaporating the so vents dilution is carried out with
10 of WatSérQ‘ é%l | oned by extracti ri@hw th ethyl acetate, evaporating

t he soI vent.g2ag€) chi omat ogr aphy on sil lLLu | 2/ AcCEt 8/2).
Stage 2: di d?ochl or| de of butyI trandsf-F (tgl ?E}Elﬁgg@g %I 0-

hexyl ) - am n8¥ operty/IBR'OH- pur | rr-F@eylly]l-—@m no] - benzene- acetate. 400

ng of tralgsﬂg(ﬂsdlam nocycl ohexane an 0 of t ct obtained in
Stage 1 above are taken to approxi mat CeHHZ 9%8 i; reaé‘%d n mediumis |eft

under agi PafPéRst oF2i5- Holrs(bend <38 mi mwﬂ:eﬂet hes Ieft to return to anbient
t enper at UggamBtle B6¢ y%ﬁ@ﬂo%hﬁ%@&ﬁnga})gdb if:yl atxdantshe r %EI CELzs—amlno—

cyclohexyl)—amino]-9—cyclopentyl—9H—purin—6—yl]-amino]—

benzeneacetate.

Stage 1: butyl 4—[(2~chloro—9—cyclopentyl—9H—purin~6—yl)~

amino] -benzeneacetate.

257 mg of the product obtained in Stage 1 of Example 1
in 4 ml of ethanol, 215 mg of ethyl 4-amino phenyl methyl
carboxylate and 165 mg of potassium carbonate are mixed
together at ambient temperature then the reaction medium is
heated at a temperature of approximately 100 °C for 24 hours
then left to return to ambient temperature. After
evaporating the solvents, dilution is carried out with 10 ml
of water, followed by extracting with ethyl acetate,
evaporating the solvents and chromatography on silica
(eluent: CHC1,/AcOEL 8/2).

Stage 2: dihydrochloride of butyl trans-4-[[2-[{4~-aminocyclo-
hexyl)—amino]~9—cyclopentyl~9H—purin—6—yl]—aminolmbenzene—
acetate.

400 mg of trans-1,4-diaminocyclohexane and 200 mg of the
product obtained in Stage 1 above are taken to approximately
150°C, the reaction medium is left under agitation for 5
hours and 30 minutes then left to return to ambient
temperature. The solvents are evaporated off and the residue
is chromatographed on silica (eluent: MeOH/NH,0H 98/2}). The

residue- is taken up in an ethanolic solution of hydrochloric



is chromat ographed on silica (eluent: MeOH/ NHAOH 98/2). The residue is
taken up in an ethanolic solution of hydrochloric 21 Novenber 2003 167
acid, followed by evaporating the solvents, inpasting2i Rovehb&r2003
separating, drying under reduced pres at anbient tenperature and 165

_ sure

ng of expecte roduct is recovered. ®/NMR jn 0. . H3- CH2- CH2- - CH20

1.32(m aéﬁ@-fcg@EéP@@@%EVEMWHQFBDWQW%zé%%g%)ég%

CHB- CrD<@hRrOHaChar 3T . L) yfekhgeauial diewairet be opbiehexyl = 1. 72

(m -1. 92 (m 2.08(m 8H the 2's of the qﬁglopent IO %.% (m 2.08(d) 4H

equat or i"&PPATEtEF et AR clth derafi exBegPEBsHraAt Exidl 36 %é) 2H

- phenyl +@2-160pM8070(tt) 1H axial Hl 4.85(qt) 1H CH of the cycl opentyl

7.28 2H7.90 ZH AA BB' -phenyl -0 8. 10(bs) <3H NH2-cycl ohexyl + N=CH N

9. 02(bs)?-€BHt10. 67(bs) <1H nobil e H GERANPHE-£H7°

t rans- N2- (#-@yi nocycl ohexyl ) - 9- cycl apeneyl-dNG~cH,0

[4-(1Htetrazol -5-yl) phenyl]-9H purin-2,6-di am ne di hydrochl oride. 296 ny

of the pr-d®&¥ obtained in Exanpl e 83ifH3-@i2-6#12Ct ol uene and 0.26 nl of

azido trj gyhtin are m.xed togethercyat-paodyherf,benperature then the

reaction nediumis heated at a tenperature of approximtely 120C for 22

hours tHesM(@ht1.68 (metdin to anbi enthe enperlatiire CL7the Gch%W?%%&drofuran

is addeg.ﬁﬂ Hh% §§§B?nsion obt ai ned, gaseous hydrochloric acid is bubbled

t hr ough Tor ' ritndfe t hen nitrogen is bubbled through for 10 m nutes, the

product Mteaimedti s separated, fol | bwedHy s iafsithg wYERCREREYL and dryi ng

under rgg%ﬁﬁ%J'pressure at 50C. In this way 374 ng of expected product is
2.

obt ai ne i n DMSO
08 (d} 4H equatorial H's of the cyclohexyl

3.02(bs) 1H axial Hg

3.64(s) 2H -phenyl~CH,-CO

3.70(tt) 1H axial H;

4.85{qgt) 1H CH of the cyclopentyl
7.28 2H-7.90 2H AA'BB' -phenyl-0

8.10(bs) <3H NH;-cyclohexyl + N=CH-N
9.02(bs) <1H-10.67{bs) <1H mobile H's

EXAMPLE 107: trans-N2- (4-aminocyclohexyl)-9-cyclopentyl-Né-

[4- (1H-tetrazol-5-y1)phenyl]-93H-purin-2,6-diamine
dihydrochloride.

296 mg of the product obtained in Example 83 in 3 ml of
toluene and 0.26 ml of azido tributyltin are mixed together
at ambient temperature then the reaction medium is heated at
a temperature of approximately 120°C for 22 hours then left
to return to ambient temperature. 7 ml of tetrahydrofuran is
added to the suspension obtained, gaseous hydrochloric acid
is bubbled through for 1 minute then nitrogen is bubbled
through for 10 minutes, the product obtained is separated,
followed by rinsing with ether and drying under reduced
pressure at 50°C. 1In this way 374 mg of expected product is
obtained.

NMR in DMSO




- : .20(m

venber 2003 1.43(m-1.55(m 1. 72 (nm) -1.91 (m 2 09(n? 8!—| 2
g.logl?rr) 4H 3.06 (bs)(?H 3.75(tt) 1H 4.83(m 1H 8.12-8.23 AA BB. 8]; 0%23)
> 3H 8.84(bs) 1H 10.69(bs) 1H EXAMPLE 108: 168 4H. Qhejoa@gh@érjﬂo? ﬁ |
cycl ohexyl the CH2's of the cyclopentyl equatorial Hs of the gyf: oHle>s<y :
axial H4 axigl Hz CH of the cyclopentyll68 phenyl-O N=CH N + nobile
trans- 3- [ [ 2-[*C4Mant ndS &yl Thexyl ) - am nojhed axial H's of the cyclsc;[hexyll_
cycl opent yli- @bl (RyLi NgHry) ] - am no] - benzani de di hydrochl ori de. 257age L e
3-[(2-chl oro-9-cyci opentyl - 9H puri n- 6-yI ) -am no] - benzam de. 39163
pr oduct obtaiPAél) i BH St age 1 of Exanpl e the |C!P{24SnbeEhé]'andteytlh ngy
of 3-am nojbepzap de are introduced at ambient tenperature an he ol
reaction mediumis immersed in a bath at a tenperature of approxi mately
100C for 26CHémt sitinder agitation the_regdugftbrg_glrgtyr@ft&@r@ﬁ@heﬁ( L e
t enper at ur g, ogol(ﬂ)gy% by separating, ri I;I{S_I ngva_th et her then fryl und
reduced pressure at ambient tenperaturé 1pg this way 334 ng of expec e
product is3ebbatnedlH Stage 2: trans-3- [alx3=al ( 4; am no- cycl ohexyl )Afbgm no!)f
cycl openty -gg—i—lﬁ))ur'}p- 6-yl ]-am noj - benza?? def di hydrochl ori de. o rr%t o
trans-1, 4- i am nocycl ohexane and 250 niyHoPft ke pryelarershtlai ned in g

above are 8akears i3 appmeki mat el y -phenyl-0
8.03(bs) =3H

8.84 (bs) 1H N=CH-N + mcbile H's
10.69(bs} 1H
EXAMPLE 108: trans~3-[[2—[(4~amino—cyclohexyl)—amino]~9—

cyclopentyl—9H~purin—6—yl]~amino]—benzamide dihydrochloride.,
Stage 1: 3—[(2—chloro—9~cyclopentyl—9H—purin—6—yl)~amino]—
benzamide.

257 mg of the product obtained in Stage 1 of Example 1
in 4 ml of n-butanol and 163 mg of 3-amino benzamide are
introduced at ambient temperature and the reaction medium is
immersed in a bath at a temperature of approximately 100°C
for 16 hours under agitation then left to return to ambient
temperature, followed by separating, rinsing with ether then
drying under reduced pressure at ambient temperature. In
this way 334 mg of expected product is obtained.

~ Stage 2: trans—3—[[2~[(4—amino—cyclohexyl)—amino]—9~
cyclopentyl—9ﬂ—purin—6hyl]—amino]—benzamide dihydrochloride.

400 mg of Lrans-1,4-diaminocyclohexane and 250 mg of the
product obtained in Stage 1 above are taken to approximately
150°C, the reaction medium is left under agitation for 5
hours then left to return to ambient temperature for 16
hours. 8 ml of methanol is added, chromatography on silica
is carried out (eluent: MeOH/NH,OH 98/2). The residue is
taken up in an ethanolic solution of hydrochloric acid,

followed by evaporating the solvents, impasting in ether,



150C, the reaction nediumis left under agitation for 5 hours then left to
return to anbient tenperature for 16 hours. 8 m of nethanol is added,
chromat ography on silica is carried out (eluent: MOPH NH&hb&8/0d:. The
residue is taken up in an ethanolic solution of hydrochloric acid,

foll owed by evaporating the solvents, imgpasting in ether, 21 Novenber 2003

169 separ atdpag;atdnyi, ngrynd@rum@dmcﬁﬁtﬁe%sﬁﬁégsék%%%% %ﬁ%iir{nt;amieggz ﬁ; e4and
in . - 1.

101 ng of t product.is recovered.

t he axi al ﬁ%%%ﬁ%gﬁéec%ﬁohéiﬂg Ff expecipd- progueh) i WBIHENEED) the CH2' s
of the cyclNfFentybMs2. 21(n) 8H 2.05(d) 4H - equatorial H s of the

cycl ohexyl 99(bs) .1H axial H4 3.76(t) 1H axial HL 4.85(qt) 1H CH of the
cycl opentyll'%?.(%(ﬁ)'s%w&w?. 60(d) 1H HBe a:8.209(s) ofHtha' cBclakdsyl 3H
NH2- cycl ohéxyill () NxChizlNn) 8 .2 9 (bs) 1H H2' 7.29(bs) 9.04(s) 1H nobile H s
10. 79( bs) 1? Ngég 109: di hydrochl ori de of diethyl trans-5-[[2-[(4-

am no- cycl 6H %5%§§ ho] - 9- cycl opent yI -OH (ili2 'm efyitheamynbppedt yl
3-benzenedizcanhaxybate. Stage 1: diethyl

5-[(2-ch|oro-%—c cl opentyl - 9H puri n-6-yl)- am no] -1, 3- benzenedi car boxyl at e.
514 ng of £hé 6f‘%dﬁﬁt obt ai ned i n StagesduagforBednpl'e &fi hh8 oycldhduutianol ,
570 ng of di.ebhyk)S51am no-1, 3- benzeneq%g%g;qge and 331 ng of potassium
carbonate are nm xed together at anbien enpérature then the reaction

medi umis Shd&tEd &F a tenperature of appradxitaately 100 C for 5 hours and

30 m nutesgqthenglefiyto return to ambi t erature and diluted with 15
m of water, foﬁlomed by extracting wt of The CyCiOpentyl

7.46(t) 1H Hs’

7.60(d) 1H ' Hg’

8.09(bs) 2H Hy'

8.11(bs) 3H NHz-cyclohexyl + N=CH-N

8.29(bs) 1H Ho'

7.29(bs)

9.04(s) 1H mobile H's

10.79(bs) <1H
EXAMPLE 109: dihydrochloride of diethyl trans-5-[[2-[(4~

amino—cyclohexyl)—amino]—9—cyclopentyl—9H—purin—6—yl]—amino]—
1,3-benzenedicarboxylate.

Stage 1: diethyl 5—[(2~chloro~9—cyclopentyl—9H—purin—6—yl)—
amino] -1, 3-benzenedicarboxylate.

g 514 mg of the product obtained in Stage 1 of Example 1
in 8 ml of butanol, 570 mg of diethyl 5-amino-1,3-
benzenediacetate and 331 mg of potassium carbonate are mixed
together at ambient temperature then the reaction medium is
hecated at a temperature of approximately 100 °C for 5 hours
and 30 minutes then left to return to ambient temperature and
diluted with 15 ml of water, followed by extracting with
ethyl acetate, washing with water, drying, evaporating the
solvents, impasting in ether, drying under reduced pressure

and in this way 723 mg of expected product is obtained.




et hyl acetate, washing with water, drying, evaporating the solvents,

i npasting in ether, drying under reduced pressure and in this way 723 ng
of expected product is obtained. 21 Novenber 2003 17021 SlcRg®bar 2003

di hydrochl oride of diethyl trans--5-[[2-[(4-

am nocycl ohexyl ) -am no] - 9-cycl opentyl - 9H puri n-6-yi ] - am no] -

1, 3- benzene-di carboxyl ate. 1.12 g of tirans-1, 4-di am nocycl ohexane and 641
ng of the §@agdu2t<ﬂb@@&eeﬂl&fh&gagedieab@y&rahe ﬁakEh-ﬁG -appr oxi mat el y

150C, the reaction #ﬂ]ls | eft under agqi %b oF __gqur% and 30

m nutes t héR T eFY 15 urﬁmPH”aﬁbFéﬁfo?%éhy *or Y6 'hoUrsY’' 8 m  of

nmet hanol 14, édded;auchh@anb@gwﬁﬂhy on silicais carrled out (eluent:

MeOH NHAOH 98/ 2),, é}G nF rod S ta en u ne a%feﬁﬁh%n°|£c sol ution
of hydrochlorlc aci & °fo fans é@ﬁb%ﬁ%ﬁlng ventS? Thpatting in
et her, sepa@rating,cldraiineg underager edubede psrmssakenato arprent.mbeaper at ure
and 144 ny ex t c O¢ 7(m 10H 1.

72 (M) -1. 18’2 %mgﬁer%gﬁfp‘%?g%édm : ej‘)éc/%!cl gﬁeegy%lz&o%ask%ﬁ 8H the CH2's
of the cycl'opéftyrd BRIERpTeD OBer( dr)efnm FUys) L2 HpmBlerd(t) 1H 4. 40(q) 4H

4.84(qt) 1@em?e9§i§@§9 £o3H] £ Nigo GHB' Sg qu(%_atn%rt'hgl'loﬁ Ps ngotelae cycl ohexyl
axial H4 axial H the CH20 s CH of the cyclopentyl NH2-cycl ohexyl +

N=CH N 8. ngg?miypq{pphy on silica is carried out (eluent: MeOH/NH,0H
98/2). 116 mg of product is taken up in an ethanolic

solution of hydrochloric acid, followed by evaporating the
solvents, impasting in ether, separating, drying under

reduced pressure at ambient temperature and 144 mg of

expected product is recovered.

NMR in DMSO

1.37{m) 10H the axial H's of the cyclohexyl
1.72{m)-1.92(m)

2.05{masked) 8H the CH2's of the cyclopentyl
2.21(m)

2.03 (m) 4H the CH3's + equatorial H's of

the cyclohexyl

2.97(bs} 1H axial H,g

3.73(t) 1H axial H,

4.40(q) 4H the CH,0's

4.84 (gt} 1H CH of the cyclopentyl
8.02(bs) <3H NHy-cyclohexyl + N=CH-N
8.20(t) 1H Hq

8.66(d) 2H Ha* -Hg’
8.85(bs)-10.90(bs) <1H mobile H's

EXAMPLE 110: trans-5-{[2-[(4-aminocyclohexyl)-amino]-9-

cyclopentyl-9H-purin-6-yl]-amino]l-1,3-benzenedicarboxylic
acid (disodium salt).

370 mg of product prepared as in Example 109 is
introduced into 5 ml of ethanol, 1.5 ml of 1M soda is added

and the reaction medium is agitated for 21 hours at ambient



8-66(d) 2H H2° -H6 8.85(bs)-10.90(bs) <IH nobile H s EXAVPLE 110:
trans--5-[[2-[(4-am nocycl ohexyl)-am no] - 9-

cycl opentyl --9H purin-6-yl]-am no] -1, 3--benzenedi car ngwog,gmb@,cgdég(dl sodi um
salt). 370 ng of product prepared as in Exanple 109 is introduced into 5
m of ethanol, 1.5 m of 1N soda is addad and the reaction nediumis

agi tat ed ft@mpéi:aheblés a efvaP3h 4l - r 2 m . of
concentrat d lrﬁlydrochl ori cﬁgﬁqﬁﬁoﬁ%&n%g%gﬂg %¥ wat er are addegﬂ%g '??Ie
reaction med’uni’?the pfecdiahtte tbeparatbionfotdibwed the ergchyibater

reduced prepstbeecd e} Kk o] hanol ,
m of 1N ;E? . |§ gdﬁoﬁeyﬁ#m%gy Seggg%?a??%%@etdo%ﬁ%ﬁggse gltﬁgsg ng |n
59

et her and figtore e&%e“%ﬁ'@dl pltpoducﬁol mlcof | metleahoINVR imd BBV soda
1.12(m- 1427 15 67(dDs J L torial
(m- Gakddl f&l](cn‘.) dlb%ﬁ)%@a%. gg ?ﬂ) y%.%g%r%@e G g&?ﬁg _equatoria

H s of the cyclohex 1. 68 8Ht s*Bf the
cycl opent §Ehes &rd Kt Jo 2 expemtiskedyoandal 144 @ 1Estet). 1H 4. 61(m 1H
7.40(s) 1HNMrBY 6 Sonddd 7. 99(s) 2H axial H1 CH of the cyclopentyl N=CH Ha the
Hb' s EXAMPLE TITI7 di hydrochl oride of ethyl trans-3--[[[2-[(4-am no-

cycl ohexyl) 1anfhol -3 @yicl4bbent yI - 9H purdirl6Hyks] o@ntne] cyciitidli- benzoat e.

Stage 1: ethyln §7£14§0&hhﬁ¥0 9- CyClOp%ﬂﬁ%%ﬁ%?&RULLn gfyé e cyclohexyl
1.68 (m)~-1.90 (m) '

2.05(m) 89 the CH2's of the cyclopentyl
2.51 (masked)
7 2.51 {masked) axial Hy
3.75(tt) 1H axial H,
4.61 (m} 1H CH of the cyclopentyl
7.40(s) 1H N=CH
7.87(s) 1R Hy
7.99(s) 2H the Hp's

EXAMPLE 111: dihydrochloride of ethyl trans-3~[[[2-[{(4-amino-

cyclohexyl}—amino]—9—cyclopentyl~9H—purin—6—y1]—amino]—
methyl]-benzoate.
Stage 1: ethyl 3—[[(2—chloro—9—cyclopentyl—9H—purin—6—yl)w
amino}-methyl]-benzoate.

1.03 ¢ of the product obtained in Stage 1 of Example 1
in 18 ml of n-butanol and 872 mg of 3-(aminomethyl)- A
benzeneethyl acetate are introduced at ambient temperature
and the reaction medium is agitated for 5 hours and 30
minutes in a bath at 100°C then left to return to ambient
temperature. After evaporating the solvents, the residue is
taken up with methylene chloride, followed by washing with
water, drying and evaporating the solvents. The residue is
chromatographed on silica (eluent: CH,Cl,/AcOEt 9/1) and 482

mg of expected product is collected.




am no] - met hyl ] - benzoate. 1.03 g of the product obtained in Stage 1 of
Exanple 1 ~in-18 il of "n-butanol and 872 ng of 3-(am nonethyl)-

benzeneet hyl acetate are introduced at anbient tenperattoeemacddone
reaction nmediumis agitated for 5 hours and 30 mnutes in a bath at 100C
then left to return to anbient tenperature. After evaporating the
solvents, the residue is taken up V\,ithl t hyl ene chloride, followed by

washing with d evaparafing the solvents. The.residue is
chr omat ogr apﬁeég&g dll% ? e e %%2?:‘"1@/ deersgp1) U nd 4837 WY of

gxgegt edhlor odgctoh&ﬂOl—Fatheﬂﬂ é%&f[ufge??ﬁr 2003rid26-Stjagaido] -

i hydr ochl or [ ans am no-

cycl ohexyl) - gm&r’l}(l) L cécla(%pentyl 914-purin-6-yl]-am no]-- nethyl]-benzoate.
750 ng of trans- I754J- digant nocyci-dhdxdnenimodyakenekane appraxematel y 150C t hen
375 M9 Of 't heoprAdyES a0t ahpad didn 31308, 1 ABque | s, added, JLheqreaction

medi umis mai n al ne der agitation at i nut es then
left to ret&Faged alpbivents taddsat atbeeredheipns matiof mtnlaan@hmsd added,
chromat ogr apfy4on a'ﬂltaE@ohsa&%rzlrd“édePt r‘?cldf%”éo m MR NG ??étz’to?’ld' g
of product is collected, 67 I's taken up i of " an

et hanol i ¢ soF&t#gh tef amhy@lfﬁbctrﬂﬂmﬁfétaé?d Hfetne b ei/a‘pbrnaﬁttlhIaQOﬁhES sol vents 84
ng of expecsggecpr%%h té E %reg LR 0 t) -- CH20
4-32(q) 2H CB- b 1. 3a4(< axial H CQQ/?QE%ﬁ%écﬁéﬁgQgﬁ

1.69(m- 1. 88“(‘%‘?“@”@9@@% ?ed)318I-|m€h‘éf GHPAIcsf 1p heolloptledpeht yhg 2£17 (m)
3.02(bs) 1H axidl i caBeROAPtIn %ngxbglak*eﬁﬁazgigg)séi {43n0k ¢t he
cyclopentyl 4.91(bs) HN-CH2-phenyl 7.50(t)

hydroc loric acid, after evaporatlng the solvents 84 mg of
expected product is recovered.

NMR in DMSO

1.32(&) 3H CH3~CHO

4.32(q) 2H CH3-CH20

1.35(m)-1.48 (m) axial H's of the cyclohexyl
1.69(m)-1.88(m)

2.03 (masked) 8H the CH2's of the
cyclopentyl

2.17{m)

3.02({bs) 1H axial Hg

3.69(bt) 1H axial H,

4.76(gt) 1H | CH of the cyclopentyl
4.91(bs) HN-CHp-phenyl

7.50(t) 1H Hg!

7.70(d) 1H-7.87(d) 1H Hqe' ~Hg'

B.01{s} 1H Ha’

8.08(bs) <3H NH,-cyclichexyl + N=CH-N
B.42(bs) <1H-9.53(bs) <1H mobile H's

EXAMPLE 112: trans-3-[[[2-[{(4-aminoccyclohexyl}-amino}-9~

cyclopentyl-9H-purin-6-yl]lamino] -methyl]-benzoic acid.
250 mg of the product obtained in Example 111 is
introduced at ambient temperature into 5 ml of ethanol and

0.6 mi of N soda is added. Agitation is carried out for 12




7. 70 (d) 1H7.87 (d) 1H H4' -H6' 8.01(s) IH H2" 8.08(bs) <3H

NH2- cycl ohexyl + N=CH- N 8.42(bs) <1H 9.53(bs) <1H nobile Hs EXAMPLE 112:
trans-3-[[[2-[(4--am nocycl ohexyl ) -am no] - 9- 21 November 2003

cycl opentyl - 9H puri n-6-yl ] am no] - met hyl ] - benzoi ¢ acid. 250 ng of the
product obtained in Exanple 111 is introduced at anbient tenperature into
5 mM of ethanol and 0.6 m of N soda is added. Agitation is carried out for
12 21 November 2003 173 hours at anbl ent, tenperature followed by
evaporating thg. sqkven)isn i Mpastin &J&%d S ¥ g undes dreduced
pressure at anbient tenperature an 9 expect ed product IS

col lected. NVRIYHENSOPREHMIL. Leoewef:rl SOX(lri’)q Bfl‘-?”l‘%%‘(‘rﬁd PTG - 2. 03(m) 8H
1.75(m -1.90( m): Sidiesycl-abexytluhendxiral nddg efpdchedcyscidohexiyd the CH2's
of the cyclopentyl...,4he equatorial Hs of the 3. 60 (m) IH axial H 4 - 65
(m 1H CH of the cyc opentyl 4.68(masked) 2H HN- CH2- phenyl 5.73(bd) IH 7.
15 (t) 1H 7. 28RpHY PFSG9(masked) 2H 7.40(bt) 1H 7.68(s) 1H 7.86(bs) 1H
N=C (NH) -N= fHom HRobldedN- €nplaanyl .  MNeChkHd EXAMRLEnd k3/c 1PHARNACEUTI CAL

COMPCSI T ON: 1.66(m)-1.90(m}~2.03(m) 8H  the CH2's of the cyclopentyl

1.75(m)-1.90{m) 5H the equatorial H's of the
cyclohexyl

3.60(m) 1IH axial H,

4.65(m) 1H CH of the cyclopentyl
4.68(mésked) 2H HN-CH,-phenyl

5.73(bd) 1H N=C (NH) ~N=

7.15{c) 1H He
7.25(bd)~7.6%(maskad) 2H Hy—-Hg

7.40 (bt} 1H HN-CH,-phenyl

7.68(s) 1lH N=CH

7.86(bs) 1lH Ha

EXAMPLE 113: PHARMACEUTICAL COMPOSITION:

Tablets were prepared corresponding to tha following

formula:
Product of Example 6 .. ... .. ... .. ... .. ... 0.2 g
Excipient for a tablet completed at .......... I g

{detail of the exciplient: lactose, talc, starch,

magnesium stearate).

EXAMPLE 114: PHARMACEUTICAL COMPOSITION:

Tablets were prepared corresponding to the following

! formula:
Product of Example 59... ... ... ... 0.2 g
Excipient for a tablst completead at .......... L g

{detail of the excipient: lactose, talc, starch,

magnesium stearatea).



Tabl ets were prepared corresponding to the following fornula: Product ot
Exanple 6 ....... ... ... . ... ... ..., 0.2 Excipient for a tablet conpleted at
---------- | g (detail of the excipient: Lactose, tabkgNcstRbSZOMAGNESI UM
stearate). EY-&WLE 114: PHARMACEUTI CAL COMPCSI TI ON: Tabl ets were prepared
corresponding to the following fornuhaa Product of Exanple 59
........................ 0.2 Excipi r a tablet conpleted at

t (detail of the excipi Mctose, talc, starch, magnesi um

sLearate)1l) 21 Neverher o&OQgr;JﬂMal}IpLAII\/S Products of formula (1): R6 (I)
in which: Z represents the divalent' -CH2-, -S02-, -CO, -COO, -CONH or -

(CH2) 2-NR3- radical, n represents the integer 0 or 1, Rl is chosen from

t he hydrogen atom the aryl, -CH2-aryl, -S02-aryl, -CO aryl, heterocyclic,
-CH2- heterocyclic, alkyl and -S02-alkyl radicals, R2 represents an
optionally substituted, linear or branched alkyl radical containing at

nost 10 carbon atons, a cycloal NHL(ZI),agﬁ1cal or a saturated or unsaturated
het erocyclic radical q())nsti tuted by at 'nost 6 nenbers such that one or
sent sy en atom a sul phur atom or the NR3

ox¥geE atpm sul phur atomor the NR3 radical,
D1 and D2 eitherp or ~uj nt, are chosen from ke hydrogen

atom the hydroxyﬁ gi-¢al , the Tinear or branched alkyl, alkoxy radicals
containing at nost 6 carbon atonms andR2the NHR5 radicals, or together form

the =0 or =N-OR4 radi cal ,

radical, Y repreBgl

- in which:

Z represents the divalent -CHz-, -S0;-, -CO-, -COO-,

-CONH- or - (CHj)3~NR3- radical,

n represents the integer 0 or 1,

R; is chosen from the hydrogen atom, the aryl, -CHy~aryl,
~502-aryl, -CO-aryl, heterocyclic, -CHy—heterccyclic, alkyl
and -80;-alkyl radicals,

R; represents an opticnally substituted, linear or branched
alkyl radical containing at most 10 carbon atoms, a
cycloalkyl radical or a saturated or unsaturated heterocyclic
radical constituted by at most 6 members such that one or
more of the members represents an oxXygen atom, a sulphur atom
or the NRj3 radical,

Y represents an oxygen atom, a sulphur atom or the NR;
radical,

Dy and D; either, identical or different, are chosen from the
hydrogen atom, the hydroxyl radical, the linear or branched
alkyl, alkoxy radicals containing at most 6 carbon atoms and
the NHRs radicals, or together form the =0 or =N~CR4 radical,
Ry represents the hydrogen atom, an alkyl or cycloalkyl
radical,

R, represents the hydrogen atom, an alkyl, cycloalkyl or aryl
radical,

Rs represents the hydrogen atom, an alkyl, cycloalkyl radical




[

R3 represents the hydrogen atom an al kyl or cycloal kyl radical, R4
represents the hydrogen atom an al kyl, cycloalkyl or aryl radical, R5
represents the hydrogen atom an al kyl, cycloal kyl radheghegbeNagnber 2003
N 175 or the -COOxBu (Boc) radical, R6 represents the hydrogen atom a

hal ogen atom the hydroxyl radical, a linear or branched al kyl, al koxy

“‘radical containing at nost 6 carbon a}ons or an NHR3 radical, all the

cycl oal k I radi cal s defined above cont'al ning at nost 6 car bon atons, all
the al ky?* ridtf ciQtder i (BeF) ab85e “Beirng | i near or branched contalnlng at

nost 6 caf hepratens s(HRbessaspgshfied), al e cvel oal k ryl and
heterocycllc@fadlcafs def?nedgabove belngﬂ%£$?onaf?3mtu Stl?ﬂ g one or
nmor e reﬁﬁQ%ﬁQ#fcﬁb§emeﬁﬂo@ﬁtﬁéaﬁéh@@eﬁlavmnsalkb@yhydﬂmxyn cyano nitro,

aryl, trdfduoramet W mobshl &l wargpgt radlcal the Ikoxy radi cal
cont ai ni ng- at ngﬁ{ 6 Carbon atoms, ?Eé%§N PiRa2™ 2 EEP4 tOhR4” and - CONHR4

radlcalSih#1ﬁﬂﬂ(ﬁyd&¢aﬂaglthedmeamsngefnnddcabedeabameaaﬂdngh@tradb@alS with
an acid acid isosters, all the aryl and heterocyclic radicals

defi ned above éﬁso H'bélng optlonally substituted by one or nore al kyl

radi cal sillcanteaianikyg atdieats6dedihed abevs vt hgnak h¥asuhst biyhedoly a CN
radi cal or by a COOR4-radical in which R4 has the neaning indicated above,

all the éFVPlP&@ﬁcéF ng&fi Red25BB0e25PEs benhgsapsperafied) substituted by a

di oxol tzadi aale, c%l@mk?ial EYkyiadheal a68MatoLng, 8t (JoplyPogaLbon at ons
or by an aryl or cycloal k radi cal cont ai ni ng at~ nost carbon atons

optlonaﬂ?fl“ﬁﬁtéppﬁﬁtéélby @nélgnahbveShb$ELoatedsbphosenofr@@réhe oxygen
possi bl & rasanre HoaBh PRen Phe L OuFhce Brnsr shier nMHorhL: SkSWRH | as the
addi ti omigalot s awyilh nicnélabrandtioy Jant £i ALhSIBoME t MbL ﬁ&@ﬁé@is,a@ﬁeorganic
bases Ofliald ngggiscgﬂtﬁ?ﬁﬁHéaaé1%ost 6 carbon atoms, the -NHR
h 4r

—CORy, -COORy and —-CONHR; radlcals in which R4y has the meaning

indicated above and the radicals with an acid function and

acid isosters,

all the aryl and heterocyclic radicals defined above also

being optionally substituted by one or more alkyl radicals

containing at most & carbon atoms optionally substituted by a

CN radical or by a COOR; radical in which R, has the meaning

indicated above,

all the aryl radicals defined above also being optionally

substituted by a dioxol radical, by an —-S-alkyl radical

containing at most 6 carbon atoms or by an aryl or cycloalkyl

radical containing at most 6 carbon atoms optionally

interrupted by one or more heterocatoms chosen from the

oxygen, nitrogen or sulphur atoms,

said products of formula (I} being in all possible racemic,

enantiomeric and diastereoisqmeric forms, as well as the

addition salts with mineral and orgénlc aclds or with mineral

and organic bases of said products of formula (I}’
being understood that when Z represents -CHZ-, -n represents 0 or 1,

Rl represents aryl, ~-CH2-aryl, heterocyclic, CH2-heterocyclic or




bei ng understood that when Z represents -CH2-, -n represents O or 1, Rl
represents aryl, -CH2-aryl, heterocyclic, CH2-heterocyclic or 21 Novenber
2003 175a al kyl, Y represents NR3 and R2, R3, R4 and B3 NRBr®SEM(OZ he

val ues defined hereabove, then either DI and D2 together formthe =0 and
=N-OR4 radical or one of DI, D2 and PL8 is different from hydrogen,

hal ogen, al kyl or alcoxy. 2) Products of formula (1) as defined in claim1,
corr espoadk tyorb ( 1 Nevenmper 2003 176 NH(Za)n-Rla N1 N
Da-_ & > ?Eva ' .?%%&%%“?%-%@Nér H92a 1%y gg M dPenzatpepradsent s t he
di val entdeiQHRd, he 88bqve, Chhe®reithEH2)h2- - dica ) represents the
integer QuQi:,l,,Rla s chosen from t%\% %}%%&géﬁg%&%ﬁ afﬁamt ke sitedyd, - cHe-
phenyl , -Sof-p enyS™ “EOPPhety Pl Byraeyifhe ieHRi peraty! £rahkydroard,

- S02- al kyalaggdi callsyl R2aarepnesents an al kyl, cycloal kyl radical or a
saturated or _unsaturated heterocyclic radical constituted by 5 nenbers
such t ha?) onefofdudies rENfIérauiaprEsentsdan iaxugen aiamn a, sul phur at om or
the NR3 radical, Ya represents an oxygen atom a sul phur atomor the NR3a
radi cal , “HIEhO DY &t khbe, fPG@Htliacé&%f different, are chosen from the
hydrogen atom the hydroxyl radical, the linear or branched al kyl, al koxy
radi cals containing at nost 6 carbon atons and the NHR5a radicals, or
together formthe =0 or =N- OR4a radical, R3a represents the hydrogen atom
an al'kyl or cycl oal kyl _




radi cal, Rda represents the hydrogen atom an al kyl, cycloal kyl or phenyl
radi cal, R5a represents the hydrogen atom an al kyl, cycloal kyl radical or
the -COO:Bu (Boc) radical, R6a represents the hydrogen Q8- fogen
atom the hydroxyl radical, a linear or branched al kyl, al koxy radical
containing at nost 6 carbon atons or an NHR3a radical, all the cycl oal kyl
radi cal s defined above contai ning at nosté 21 Novenber 2003 177 6 carbon
atons, all the alkyl radicals defined above being |linear or branched
containing at nost 6 carbon atons, all the cycloal kyl, alkyl and phenyl

radi cal s defined above being optionahh¥@§“p_ jtuted by one or nore

radi cal s chosen fromthe hal ogen ato and the follow ng radicals:
hydroxyl, cyano, nitro, aryps® trifly Whyl, trifluoronmethoxy, alkoxy
contai ning at-most 6 &aag oms, - NHf4a, - COR4a, - COOR4a ‘AR - CONHR4a i n
whi ch R4a has the neBpEY cata and the S03H, PO(CH)2,

NH S02- CF3, NH S02- NH-V, NH V and NH 502-NH- CO-V radicals in which V
represents a hydrogen atom a phenyl, thiaﬁﬁﬂyl, al kyl or al kenyl radical,
t he al kyl and al kenyl radicals being |linear or branched containing at nost
6 carbon at oims.whakh-the phenyl radicals defined above al so being optionally
substituted by one or nore radicals chosen fromthe al kyl radicals

cont ai ni ng &% MEEES8tar bHR di viEe fopEHonal15P2- susSi but edCHby » aVKGN-or
COOR4a radi caldiicaiwhi ch Rda has the neaning indicated above, the -S--alkyl
radi cal containing at nost 6 carbon atonms, the aryl or cycl oal kyl radical
cont ai ni ng dt “MBSES® carBEniat et dpeirohal |y interrupted by one or nore
atons choserm,ir o tdhesexygesm Rhir @g8P.&, S u a he_di oxol
radi cal ; saiqlﬁr?ducts of formula (la) %%ingéﬁﬁ %ﬁ? %@%ﬁ?gggy#hce§$%,
enant i oneri € 4R di asPEPEBNEbmerF & ATSGNer PBERBYL asGhetbyaidyi.hexldddi ti on
salts W th ningerab,-andyorganicaiacids or wwth mneral and organi c bases of

sai d produc&§ of formula (1a)- 3) Products of forrmula (I) as defined in
claim 1, 2d represents an dlkyl, cycloalkyl radical or a saturated or

unsaturated heterocyclic radical constituted by 5 members
such that one of the members represents an oxygen atom, a
sulphur atom or the NR, radical,

Ya represents an oxygen atom, a sulphur atom or the NRja
radical,

Dia and D:a either, identical or different, are chosen from
the hydrogen atom, the hydroxyl radical, the linear or
branched alkyl, alkoxy radicals containing at most 6 carbon
atoms and the NHRsa radicals, or together form the =0 or =N-
ORsa radical,

Ri;a represents the hydrogen atom, an aikyl or cycloalkyl
radical,

Rsa represents the hydrogen atom, an alkyl, cycloalkyl or
phenyl radical,

Rsa represents the hydrogen atom, an alkyl, cycloalkyl radical
or the -COOtBu (Boc} radical,

Rea represents the hydrogen atom, a halogen atom, the hydroxyl
radical, a linear or branched alkyl, alkoxy radical

containing at most 6 carbon atoms or an NHR3a radical,

all the cycloalkyl radicals defined above containing at most




- Novenmber«-2003 +378~tn-whi ch: Zb represents the divalent -CH-, -S02-, -CO
or - (CHZ) 2--NR3b- radical, n represents the integer 2@ \hehbefddhsi S chosen
fromthe hydrogen atom and the phenyl, -CH2-. phenyl, -CO phenyl,

- S02- phenyl, pyridyl, -CH2-pyridyl, alkyl, and -S02-alkyl radicals, in

whi ch the al kyl radical contains at rr?ﬁ 4 carbon atonms and the al kyl and
phenyl radi gaks- £ 2cQRLI Onal Iy substituted as indicated hereafter, R2b
represents a linear or branched al kyl radical containing at nost 6 carbon
atoms, a cyébbalthg/lalkadi cadiednt difimed atboveobti®y cdmsan aropsangped

tetrahydr of U¥taidiglsr abygds ot rrolinyl or pyrrolidinyl radical, Yb
represents the E(l)lxylgltec';n atom org %%%l)mﬂ@%%rmasdi cal, 01b and Deb either,

i dentical ofldiffecertoabiel clddeh frdmhenlyd hydioyen dafonpdtROIdr oxyl
radi cal, thgelhfestiGhalby thakgagb@%%ahk%&é adiGahssconiaii ng at

nost 4 carbon atons and the NHRSb radi'cals, or together formthe =0 or

=N- OR4b radfEQT, thshalepresditts ene HRirfsgenvarenadiradekypyeeritdini ng at
most 4 car bpandt o roCyst el ki reeptSHdYG , at r PPBloGn@@RBRYN, al Dimy Or

- CH2- - phenyl radical, R4b represents the hydrogen atom an al kyl contai ning
at most 4 ERPHOHREoRE "pHely CArPeRPA Y MSny| radical or the cycl oal kyl

radi cal contwiiRjang-adrpastcoorar baa @R, Opid analdny reubsts tuked by
the-NHR3b radical , .R5b re ({e ent s thg drogen atom an_al kyl , cycl oal kyl
radi cal - corﬁ?%rillnr?%gmgtlc%‘g °¢&r b3 alt s Oat - t%(O-HCw%SPéE)% .- MHdi cal ,

502-NH-V, S0,-NH-V and NH-~-SO,-NH-CO-V radicals in which Vv
represents a hydrogen atom, a phenyl, thiazolyl, alkyl or
alkenyl radical, the alkyl and alkenyl radicals being linear
or branched containing at most 6 carbon atoms,

all the phenyl radicals defined above also being optionally
substituted by one or more radicals chosen from the alkyl
radicals containing at most 6 carbon atoms, optionally
substituted by a CN or COORsa radical in which Rsa has the
meaning indicated above, the -S-alkyl radical containing at
most 6 carbon atoms, the aryl or cycloalkyl radical
containing at most 6 carbon atoms optionally interrupted by
one or more atoms chosen from the oxygen, nitrogen or sulphur
atoms and the dioxol radical,

said products_of formula (Ia) being in all possible racemic,
enantiomeric and diastereoisomeric isomer forms, as well as
the addition salts with mineral and organic acids or with
mineral and organic bases of said products of formula (Ia).
3) Products of formula (I) as defined in claim 1,

corresponding to formula (Ib):

NH-(Zb)n-R b
R.b

_ 6 N/ N
D,b 1 S (Ib)
Db Yoy N

R,b




all the cycloal kyl, alkyl and phenyl radicals defined above being
optionally substituted by one or nore radicals chosen fromthe hal ogen
atons and the follow ng radicals: hydroxyl, cyano, niskngveRBePYd0z3
trifluoronethyl, trifluoronethoxy, alkoxy containing at nost 4 carbon
atons, free, salified or esterified carboxy, -NHR4b, -COR4b and - CONHR4b
in which R4b 21 Novenber 2003 179 has;fthe neaning indicated above, and the
SO03H, PO OH)2,whilNH-S02- CF3, SO2NH2 and S02- NH-t hi azolyl radicals, all the
phenyl radicals defined above al so being optionally substituted by one or
nore radi cat's "SRESEANET oA IKd val Ryt -Gladi calB-corfiGai wirng (Bf2)modR:4 car bon
atons, optioalday, substituted by a CN or COOR4b radical in which Rob has
the nmeaning indicated above, the -S-al kyl radical containing at nost 4
carbon at orfs, " PHESERET a2 YINEREAF cAIOr tthe cycl oal kyl radical optionally

i nt err upt ek, by i ONEhdHedBEEmat 6Tt &HBSER addPnhhEn OXNERI, 10T -Rjifr 0gen at ons
and the di o>%ol radical , said groducts of fornmula (I'b) being in all

possi bl e rdCEMYEr ~ENEMSWer reOuRCRY AstRE6iv oneiic P sbel . faddid, as wel |
as the addirtd esosad g/ Wichbi@d ner ah ARGCIPNGRNLG AT B110% IWebRea W er al and
organic basaer_s of ts&i d pbroducts of formula (I1b): “4) Products of fornmula (1)
as defined 9 1n"6rai m 2 PLoArEEPoNY fdet 81K8} mncarprey! wdiczdpnar@c N N\ >
Yc~N N | R2eptibne)iynswditdhutde fepresentsdthadirvakent -CH2-, -SO2-, -CO-,

- (CH2) 2- - - (CH2) 2- Nal kyl , -(CH2)2-N- CH2- phenyl radical in which the
phenyl rad:}%l Ee%lfe(eseé‘pzﬁ i8ﬁﬁ%’“sl%s?ﬁ thef B‘;lkéi?h%ﬂ &PBRR LN Dy dr oxyl |
trifl uoronmetthybstab koxgpbonadicoal, conty@ilbh DBy Btradiest 4ol bQngakens or free,

salified or terifi.ed carboxy represents the integer Q or 1, R2c is
chosen fr o%ot%h%e%h%?%%nerﬁgfngm %n'berltrﬁg‘eﬁﬁgﬁ yl. Egprahydrothienyl,
pyrrolinyl or pyrrolidinyl radical,

Yb represents the oxygen atom or the NR;b radical,

Dib and Db either, identical or different, are chosen from
the hydrogen atom, the hydroxyl radical, the linear or
branched alkyl and alkoxy radicals containing at most 4
carbon atoms and the NHRsb radicals, or together form the =0
or =N-OR4b radical,

Rsb represents the hydrogen atom, an alkyl containing at most
4 carbon atoms, cycloalkyl containing at most 6 carbon atoms
or —-CH;-~phenyl radical,

Rqb represents the hydrogen atom, an alkyl containing at most
4 carbon atoms, phenyl, -CH;-phenyl radical or the cycloalkyl
radical containing at most 6 carbon atoms optionally
substituted by the-NHR3;b radical,

Rsb represents the hydrogen atom, an alkyl, cycloalkyl radical
containing at most 6 carbon atoms or the -COOtBu (Boc)
radical,

all the cycloalkyl, alkyl and phenyl radicals defined above
being opticnally substituted by one or more radicals chosen
from the halogen atoms and the following radicals: hydroxyl,
cyano, nitro, phenyl, trifluoromethyl, trifluoromethoxy,
alkoxy containing at most 4 carbon atoms, free, salified or

esterified carboxy, -NHRs;b, -COR4b and -CONHR4b in which R,b



phenyl, -S02-phenyl, -CO phenyl, pyridyl, alkyl and -S02-al kyl radicals,
in which the alkyl radicals contain at nost 4 carbon atons and are
optionally substituted by a free, salified or esteribiedveapbonsradical,
and all the phenyl 21 Novenber 2003 180 radicals are optionally
substituted by one or nore radicals chosen fromthe hal ogen atons and the
fol |l ow ng Jadi¢al §ia lﬂxgr%iaa@@%ov@,t bRa Eké fdaer omet(Diib 2,
trifluoronethoxy, £hi oal kyl and al koxy contai ning at nost 4 carbon atons,
al kyl  contthiS®izngFat Solt: £réasFeni it dhssptilorarltGastbstituted by a
cyano, - CQgH Ocrhecgﬁghglr g £a) 1 s ther ipReNUbovkelf 820bying aptclcoallkyl

radi cal s interrupte y one or nore oxygen or nitrogen atons, the -S02NH2
and S02- Nisuttdhiigzokyl byadneads, et widgeels thesen oSt i fied S salified
carboxy radi¢al s and the. ;s NRAGand r QNEBAC £ 8L cabst idhathich Roc

represents alﬁi'iy(frogen ato an al kyl radical containing at nost 4 carbon
at ons or aswymictueeyl byadi Gl copiePhkl rpdianbbt it MEEHVENRERENT adi cal |
R2c represents a l.inear. or h | kyl. nadi caly; cont bmihidf Jwst 6
carbon at ol " t'lfe l@ﬁi&lcgﬁgﬁt%?@%’e?&aeﬂy r ol uS’yI radical s or the

t et r ahydr aidd enylcaradincakon¥e tlepresern= e rexygeh. atoen orc kel KINH or

-Nal kyl radigal . in which the |inear o h ¥l o £ @6k caloLant ai ns at
most 4 carb¥ %ﬁ]or?é?tlﬁféléﬁdlbé%méw%ee# btg{ 25 ?ga‘%gr Arfferent, are chosen
from the hyshk agen atemn bbenhydogxylaradi eald, thkedipnedrraficdkanched

al kyl and al koxy radical s containing at nost .4 rbon %QF e - NH2,
- - NH- - COOt B> Dre LSk It %88?1851?3(??1) R &h ltﬂhéﬁﬁi gzsi?@%?gfﬁ anc %% al kyl

radi cal cogtahnsordts MShdd di&ak beBo ad &ier i ©ri scaget Hermbor ast hel EGaor
=N-Cal kyl radical, in which the |linear_or branched al kyl radical contains
at nost 4tleerddii HiomsalRec Wi b Pr BERRTR! tHE W&aéldgnaﬁféﬁ] °a har'ogen atom
or the hydroxyl; rafi calgani@dl GaBEQdYEt Sad dryomdta ClfcYobaubg (Mol |
possi bl e racemc, enant’ioneric and di astereoi soneri ¢ i, soger forns, as well
as the add)tiofrediats Wit Kompérall T hnds oiyallad 4& #$33M with nineral and

organi ¢ baggs, of .52l fhPraduet sk feemla (1¢).

NH-(Zc)n-Rc
R.c N/ N\
Dqc veds | > (Ic)
D,c ¢ N ?
R,c
in which:
' Zc represents the divalent -CHaz—, -803~-, -CO-,-(CHjz)—NH-,
- (CHs)2-Nalkyl, -(CHa),~N-CHz-phenyl radical in which the

phényl radicals are optionally substituted by a halogen atom,
a hydroxyl, trifluoromethyl, alkoxy radical containing at
most 4 carbon atoms or free, salified or esterified carboxy,
n represents the integer 0 or 1,

R;c is chosen from the hydrogen atom and the phenyl, -CHz-
phenyl, -S0;-phenyl, -CO-phenyl, pyridyl, alkyl and -SO;-alkyl
radicals, in which the alkyl radicals contain at most 4
carbon atoms and are optionally substituted by a free,

salified or esterified carboxy radical, and all the phenyl




5) Products of formula (1) as defined in claim1l, corresponding to fornula
(Id): 21 Novenber 2003 (Ed) in which: Zc represents the divalent -CH2--,
-S2-, -CO. - (CH2) 2-NH, - (CH2) 2-Nal kyl, (CH2) 221 NoGERbedtrnyl .
radical in which the phenyl radicals are optionally substituted by a

hal ogen atom a hydroxyl, trifluoronet8§l, al koxy containing at nost 4
carbon at opEdOtais efe %@Jtllﬁahgdlgrseﬁgemdue&d yamcbexprr adirealradiea¥epr esent s

h 0 1, Rld h f h h |,
the InLeger, 0,90 40 1 Shosen [rom Lhe Mhgroaua,atam spdiie phenyl,

whi ch the akkybxyadicals,contabn ahmcgrdlnewlbomramusramdtaqsey,opt| onal |y
substituted by a free, salified or esterified c%rbo Okag 8%% t he
phenyl  ra8h&arskul @shEldway ¢oshpsri Rt Ad "7 ore GF "Br & radic s chosen

fromthe h@b@ﬂ@ﬂnfﬂ%?ﬁ%fMB%tthecQ¥Q69X¥{®m§Y&5ELodalHWOSubBttﬁhUGﬁOm?tmy|,
trifLuoronethoxy, i oal kyl and al koxy contalnl at nost garbon at ons,
al kyl cont §¥AMAg 2°UDKRT £008dkheAdatehs Ot 3ﬂy §&5§F??6¥ 8 by a free

or esterifigdiogyRpp ﬁdl%rl@ﬁﬁté%ghﬁ%d Ep%ﬂ@romﬂmdﬁéybxygbﬂnvk
tetrazolyl, -SO N SO2- NH-t hi azol y di oxol , free, sterlfl

salified caibsrgen. amW%Mc‘éﬁﬁ"S@@NﬂR@@ dr S8 HI 0 537 A ﬁaﬂﬁeaﬁﬁprﬁg%nts a

hydrogen atogl.an alky| éé%yﬂyﬁledcggt§hﬂlﬁgbéucéﬂﬁﬁxy4ﬂé@ﬁ@@msaéﬁﬂst@é a
cycLohexyl radical ~optionally substituted by an NH2 radical, R2c

repr esent s —“dHRihqeard olCObHAnE et igladyd inadhés Bﬁht%ﬁﬁﬁ%ﬁjntétannst 6 carbon
at oms, theh X?Eg@ﬁ”& m, éﬂ: Ahydr obys vk, éé%%é%ﬂfhé"aé'ﬂ% Eehréﬁ¥969thleny|

radi cal , represen e oxygen atom or the-N N-al kyl radical in
whi ch t he bmnaarooratnyn&ﬂhﬁxMﬂ kﬁhlpaﬂlQatlQMﬁﬂkﬂrﬁyhﬁtxgptﬁdvéﬁbéﬁ B3 182
nost 4 carbo ms, Dic and Dec either, identical or different, are chosen
from the HY g% gh atom the hydroxyl radical, the linear or branched
al kyl and a@&O%gpféﬂﬁnﬁﬂ @ cantarnohgoadnatost A kydarbdncafonsnaatnime - NH2,
-NH_CCExBUa%rmbgt+é-ggr Anr5¥gn%%|%hglcyclopentyl tetrahydrofuryl

radicals or the tetrahydrothienyl radical,

Yc represents the oxygen atom or the -NH or -Nalkyl radical

in which the linear or branched alkyl radical contains at

most 4 carbon atoms,

Dic and Dyc either, identical or different, are chosen from

the hydrogen atom, the hydroxyl radical, the linear or

branched alkyl and alkoxy radicals containing at most 4

carbon atoms and the -NH,, -NH-COOtBu or ~NHalkyl radicals in

which the linear or branched alkyl radical contains at most 4

carbon atoms, or together form the =0 or =N-Oalkyl radical,

in which the linear or branched alkyl radical contains at

most 4 carbon atoms,

Rec represents the hydrogen atom, a halocgen atom or the

hydroxyl radical,

said products of formula (Ic) being in all possible racemic,

enantiomeric and diasterecisomeric isomer forms, as well as

the addition salts with mineral and organic acids or with

mineral and organic bases of said products of formula (Ic).

5) Products of formula (I) as defined in claim 1,

corresponding to formula (Id):




whi ch the linear or branched al kyl radical contains at nost 4 carbon
.atons, or together formthe =0 or =N-Qal kyl radical, in which the |linear
or branched al kyl radical contains at nost 4 carbon at easemRYCON8Pr €sent s:
t he hydrogen atom a hal ogen atomor the hydroxyl radical, said products
of fornmula (1d) being in all possible racemc, enantioneric and

di astereoi soneric isoner forns, as weldi1as the addition salts with m neral
and organic acids or with mneral and organi c bases of said products of
formula (1d). 6) Products of fornmula (kﬂiaévdeflned inclainms 1 to 5,
correspondlng to the follow ng fornul ae ochlorlde of butyl
trans-4-[[[2-[(4-am nocycl oheryd ) -
am no) - 9- cycl opentyl - 9w) uriA{ovy)-a ’no]--nﬁﬁhyl) benzoate, -
Di hydr ochl ori de .of eth C ' KR i nocycl ohexyl(§dl

am no] - 9-cycl opent yl - 9H?pur i yl]-am No] - bgnzoate, -

trans- N2- ( 4- aninocyclohexyl) 9-cycl opent yl - 1{2-

[ (phenyl met hyl ) - am no] - et hyl ) - 9H purin- 2, 6- di ami ne trihydrochl oride, -
trans- N2- (4 anlnocyclohexyl) N6- ( 2- anlnoethyl) 9-

cycl opent yl th--puri~.n-2, 6---diamne trihydrochloride, -
trans- N2- 4 anlnocyclohexyl )-9-cycl opentyl -N6-[2- ([ (4-
nethoxypﬁénykymweehyb]Ehﬁﬂdﬁﬂauahhylhﬂ?&}puﬁhn ZT@bihjy@ @t
trlhydroch fran am . nocycl . ohexyl)-N6
(trlfluoronet %$ ehyl%fﬁﬁétﬂy?ﬁ ABCRY) - BRRYFE]L gin which t

cyclopent@ﬂedyﬂ-padunazsﬁaﬂaannnenbn&byggggﬁhgugé@eby a halogen atom,
trans N25f41%ﬂ1n0 f%é%ﬂm cycl opent yl - N6-

[ (di phenyl methyry=a f gl - plikefy @ gilakngeatt rodiydt ochl ori de, 21
Novenber cm@@nlasoms M aﬂtsgdyzs(a41@mbaoo§y§§£ﬁ>ﬂ& blgrggxk[g;d@alor ophenyl)
nmet hyl ] - anlnog--ethy -9-cycl opentyl -9Hp-:"in-2
tri hydr ochl"6Fir a8 Br hytft detHicerrde 8F bt hyl trans(.+.)-4- [2 [ (4-

am nocyclrabiexy | Jha@d@malof- Chet § ahy efh 3rbhi gRy! &h% A n-
yI] anln%L beTzoate - trans(.+-.)-N2-(4-am nocyc ]) 9- Ffetrahydro 3-
-50;-phenyl, -CO- phenyl alkyl and SOz alkyl

k4 ‘chl oro- 3-°

radicals, in which the alkyl radicals contain at most 4
carbon atoms and are optionally substituted by a free,
salified or esterified carboxy radical, and all the phenyl
radicals are optionally substituted by one or more cachals
chosen from the halogen atoms and the hydroxyl, cyano, nitro,
trifluoromethyl, trifluoromethoxy, thiocalkyl and alkoxy
containing at most 4 cacbon atoms, alkyl containing at most 4
carbon atoms optionally substituted by a free or esterified
Cyano or carboxy radical, the morpholinyl, phenyl,
teCrazolyl, -S0,NH,, SO;-NH-thiazolyl, dioxol, free,
esterified or salified carboxy, -NHRy;c and -CONHR,;c radicals
in which Ryc represents a hydrogen atom, an alkyl radical
containing at most 4 carbon atoms or a cyclohexyl radical
optionally substitutad by an Nif, radical,

R:c represents a linear or branched alkyl radical containing
at most & carbon atoms, Che cyclopentyl, tetrahydrofucryl
radicals or the tetrahydrothieny! radical,

YC represents the oxygen atom or the-NH or ~N-alkyl radical

in which the linear or branched alkyl radical contains at




thienyl)-N6-[4-(trifluoromethoxy)-phenyl]-9H purin-2,6- diam ne

di hydrochl oride, - trans(.+-.)-N2-(4-am nocycl ohexyl)-g-(tetrahydro- 3-
furanyl)-N6-[(4-trifluoronethoxy)-phenyl;-")H purin-2s6nNdb@BENE03

di hydrochl oride, - trans-N2-(4-am nocycl ohexyl)-9-(1-ethyl-propyl)-N6-[4-
(trifluoromethoxy)-phenyl]-9H purin-2, 8giam'ne di hydrochl ori de, -

Di hydrochlorlde of hyl trans-4[][ 2- [( -am nocycl ohexyl) -

am no] - 9- (1° %hyfﬁ?%’ | }+8®puri ne- 6-yl ] - ami no] - benzoate. 7) Products of
forml a (If)lcasmdlebweedluﬁe's: anyieenecaf ekaiinbfederty Grecatwespolfidbng to the

fgll?gnF?4Té§€%§i§%ﬁ%§hg&gp?rggglg;éfgkég ;§g¥{gltr%g linear or
am noJ - 9- cyedapent Wi pHEI Qi@oyylfmm@@%@anmng aL most 4

trans- N2- (4- nlno clohexyl clopen I-N6 2-
dIChloropHé q%ﬂ aRE ﬁgﬁ hyr?”b' Bﬁppné % d?%ﬁ%%mfadlcals i

tri hydI’OCthkOi’cHrd&.he- Himans- N2- b(:én@tﬁfécﬂ\m@ph@&wa)al cOneyehopentydsiNer [ 2- [
[ (3, 5-. dichiorophenyl) -nethyl] -anlno] -ethyl ] --9H-E ii rive-2,
6- dlanlne qq?qﬂuﬁQQﬂ§Popfd§ogether form the =0 or =N-0alkyl radical,

trans-4-[ [ 2n [uéramonecyehehexyl) pamidida Snemclepgnty! «8kkains at
purin-6-yl]am no] benzeneacetonitril e di hydrochl oride, -

t rans- N2- (B h&AFérshékyry« 9- cycl opent yl - - N6- [ 4- ( 4-
mor phol i nyg ) pheryklLa O P | NG1.% RerfiAThNe 5 thYQ&Q]Qhé@édldc?n tHe

trans-4-[[2-[ (4-am nocycl ohexyl)-am no] - "i-cycl opentyl -
puri n- 6- yljemiqio]l besieniltril e di hydrochl ori de, -

trans- N2- (‘3qgkﬁﬁﬁﬂﬁk%h§¥y%érgufxc B?FQ5JJ1 NG %ﬁaepoiiikéger cemi

nltropheny puri ne- Iam ne di hydr rorchi o , er 200 3 184
- trans- Nef(ahtEmnoychoHery b} £ Mbe ¢ dsam migphesoyle)- Jorms, as well as

cycl opentyl,-9 dla ne. d|h roch ari de,
trans- N2- (%eagaﬁcgtcyc 3?&/?)‘”@ cyc ope %@r(gﬁmlc acids or with

nethoxyphemwd@rém4aWWrbﬁgaa;ﬁ ﬂaaﬂmrmﬁchdmdhpnddu@msdef foerbuhydrnehl ori de of
di et hyl tr

Cyel ohexyl S ani HSTE6 Gy eFopBAEYH ok b SERE. di FdfiTsal to S,
benzenedi Cﬁfﬂ)@@ﬂo&fe&ng&;oPEB@eS@if@uﬁll’i(j'lefdlfn&ﬂ&reat| on of the products of
formula (1), as defined in claim]l, characterized in that the
-’Dihydrochloride of butyl’'trans-4-[{{2-{(4-aminocyclohexyl} -
amino}-9-cyclopentyl-9H-purin-6-y}-aminoj-methyl]-benzoate,
— Dihydrochloride of ethyl trans-4-[[2-[(4-aminocyclohexyl) -
aminol-9-cyclopentyl-9H-purin-6é-yl]-amino]-benzoate, -
- trans-N2-({4-aminocyclohexyl)-9-cyciopentyl-N6-{2~-
[ {(phenylmethyl)-amino]-ethyl}-9H-purin-2, 6-diamine
trihydrochloride,
-~Lrans-NZ2-(4-aminocycliohexyl)-N6- (2-aminoethyl)-9-
cyclopentyl-9H-purin-2, 6~diamine trihydrochloride,

- trans—-N2-{4-aminocyclohexyl)-9~cyclopentyl-N6-[2-{[ (4~
methoxyphenyl) -methyl)-amino]-ethyl]~%9H-purin-2, 6-diamine
trihydrochloride,

- trans-N2-{4-aminocyclohexyl)-N6-{2-{[[4-chloro-3-
{trifluoromethyl)-phenvl]-methyl]l-amino] -ethyl]-9-
cyclopentyl-9H-purin-2, 6-diamine trihydrochloride,

- trans-N2- (4-aminocyclohexyl)-9-cyclopentyl-N6-

[ (diphenylmethyl)-amino]-ethyl]-2H~purin-2, 6-diamine

trihydrochloride,




conpound of forrmula (I1): d N NCOCd, NN | H is subjected to a
reaction with a conpound of forrmula (I11): R2" -OH (I1l) in which R2" has
the neaning indicated in claim1 for R2, in which thejppibepal 2dg@active

functions are optionally protected by protective groups, in order to
obtain the ”p{oduc_t 2of formula (1V): AN NIV) A NR2" in which R2
has the meani Wy 1hdlCdted™aB8GES 1 ool )pnEdiet {6 -draraadoh el V) —i s

subj ect ed tmethd r-eaGhbonst Al 1 any_ of the follow ng routes 1 to 6:

ei t her, accor,dri'yn to _route 1? ?ﬂe 4 %cﬁ?ce‘tnté’ﬁ Pgrﬁm%{lrﬁq Gt8™88bj ected to
a reaction Wit CopsuAE. of formula (V): 21 November 2003 185 NH2-(Z1' )
n-RI' (V) i odnyerRh1obagethe fmani ng. indicated in claimil for Rl in

whi ch the optional reactive functi ongga‘i‘f’éqoﬁfi‘ naT1 i [gquot ected by
protectﬁve‘%h%ﬂﬂﬁiClgﬁaxﬁl?E@W%ﬁﬂﬂﬁﬁrﬁd@irhﬂyag@FB-ihﬂﬁhyl)&BH—MbEBiﬂ~6—

represents i -tzh@hodlhefhepi€sENtSs -CH2 in order to obtain a product of
formula (M11): NH(Z)n-R, N R2inwhich R' , R' and Z1' have the

meani ngs i Ndit¢aréd - abevel2- bf;amiceandilagek 9l f oyt g A ratiharpraduct of formula

&LX?SEZ_Riﬁ@%%ﬁ?@g—h@—?ii?@PfffHEEgHEthxg?DBgtﬂgkfﬁgg&gzgngzfgl):
diamine dihydrochloride,
T trans{.+-.)-N2-(4-aminocyclohexyl)-9- (tctrahydro~3-
furanyl)—NG—[(4—trifluoromethoxy)—phenyl]—QH"puriﬂ‘ZIG‘
diamine dihydrochloride, |
- trans—NZ—(4—aminocyclohexyl)—9—(l—ethyl-propyl)—N6—[4‘
(trifluoromethoxy)—phenyl]~9H—purin—2,6-diJmine
dihydrochloride,
- Dihydrochloride of ethyl trans-4[[2-[{4-ominocyclohexyl) -
amino]—9—(l—ethylpropyl)—9H—purine—6—yl]—dmiﬂol—benzoate-
7) Products of formula (I) as defined in any one of claims
1 to 6, corresponding to the following formulae:
- Dihydrochloride of ethyl trans -3-{[2-{(1-aminocyclohexyl) -
amino]—9—cyclopentyl-9H—purin—6—yl]—aminof*benzoate:
- trans-N2-(4-aminocyclohexyl)-9-cyclopen! yL-N6-[2-[[(3, 4-
dichlorophenyl)—amino]—methyl]—ethyl]—9H—pﬂfine‘2:G‘diamine
trihydrochloride,
- trans—NZ—(4—aminocyclohexyl}~9—cycldpenlvl—Nﬁ—[Z—[{(3r5—-
dichlorophenyl)—methyl]—amino]—ethyl]~9H—pnfiﬂe_2r6"diamine
trihydrochloride,
- trans-4-[[2-[(4-aminccyclohexyl) ~amino] -“-cyclopentyl-9H-
purin-6-yljamino]benzeneacetonitrile dihydrachloride,
- trans—N2~(4—aminocyclohexyl}—9—cyclopentvl“N6—{4‘(4—
morpholinyl)-phenyl)-9H-purine-2, 6-diamine “ihydrochloride,
- trans—d—[[2—[(4—aminocyclohexyl)—amino]—”‘CYClOPentyl“9H‘
purin-6-yllamino]-benzonitrile dihydrochlor ide,
- trans—NZ—(4—aminocyclohexyl)—9—cyclopentyi—N6—(4—

nitrophenyl)-9H-purine-2, 6-diamine dihydroc:niloride,

-




i i ' i i ndi i i he optional
in which Rl' has the meaning indicated above, in which t _
reactive functions are optionally protected by protective groups, in order

to obtain a product of formula (IX): N IN (I X) \> . 5@ NABr 20d0 mhgch
R1' and R have the neanings indicated above, or, according to route 3,
the product of formula (1V) is subjecteddb a reaction with the conpound
of formula (Vi A RAYZ - ( Erpyinedyz Pdxy)L) i-H 6or dermi eomitrrai I -@-pr oduct  of

formila (X): ciibevarber o3003, 186 N (GH 2N ME AN G0 f2 N 1 i whi ch

e .
i ndi X) is
' has the neaning indicate OVE, ro ormil a g )
Sﬁbjected: ertﬁéﬁ”gGNﬁ‘ﬁéa@miWWEmdhdmeaydmﬁﬁeumdlopemtyknﬂ6}(@XI). d - S02- Rl

has 1 he moani na. Lo L0 ShOVAL S5 oy Gop LPBLDRt AL U FOHGRIR of T or mul a
(XI1): NH (CA 2)byvfregooRde «@l di¥ithyli nrahseb- R12: [ andinR@2c-have t he
meani ngs indh@@qggeﬁpgyﬁéminol—9—Cyclopentyl—9H—purin—6—yl]—amino]—l,3—
benzenedicarboxylate_
8) Process” for the preparation of the products of formula

(I, as defined in claim 1, characterized in that the

compeund of formula (II):

Cl

N N-
| \> (IT)
CI/L\N N |
H

is subjected to a reaction with a compound of formula (IIT):
Ry’ ~0OH (I1I)

in which Ry' has the meaning indicated in claim 1 for Ro, in
which the optional reactive functions are optionally

protected by protective groups, in order to obtain the

product of formula {IV):

Ci
ALY
Cl N fﬁ
R,

in which R;' has the meaning indicated above, which product of
formuia (IV) is subjected to the reactions of any one of the
folléwing routes 1 to 6:

either, according to route 1, the product of formula (IV) is

subjected to a reaction with a compound of formula (V):




or to a reaction with a product of formula {XI)A: CL--CO--R1"" (XI), in
which COR "' represents the corresponding values of Rl' and R1' has the
nmeani ng indi cated above, in order to obtain a product 29pfovRbsaa3( XI 1) A
NH (CH2)2-NH-CO-R """ C in which Ro" and R ' have the meanings indicated
above-, 21 Novenber 2003 187 or to a regetion in the presence of a
reducing agent with a product ofuyifofsula-gxvil): R7-CHO (XVI | ) (vm which
R7 represents an aryl, heterocyclic or alkyl radical, these radicals being
as defined above for the RL radical in which the opt| onal reactive
functions arejoptianal, LYha@rt(?itgeﬁltaggin?\lnughdﬁrteho1@b<T:Bill’ina poedact iof
formJIa(XIII% NH-(CI—|22NH-CHz R7 XI11) in which lfnd R7 have the
nmeani ngs i ndFBafed-HbGPE1oNdt | TG ﬁ@“?%l‘?‘b%ta 4Pt 3Bt bluct of formul a
(1V) is subbeet@@lté@b@ b@@@éé@ﬁfél\/lgtr'&u@s?Oéﬁﬁkﬂ)%de@frefseﬁfmlh’:he( XVideiger R1'
-CO- NH, (XVII in whjch R1I' has the neanin nzgl,cat ede abc%ve HI n. order to
obtain a proHuEf bIaForRE " (MY & B iH whith R nd"'®2* " have t he
meani ngs i ndbgated:@l®ta,inok, p astartdiong £bemk Dut & 15 101 6, the product of
formula (1V) is subjected to a reaction with ammonia in order to obtain a
product of formula (XI &H-(ﬁ%-@} Novenmber 2003 (XIX) R 2

N/
A\
c” N

{VLII)

in which Ry, Ry’ and 2," have the meanings indicated above,

or, according to route 2, the product of formula (IV) is

subjected to a reaction with a compound of formula (VI):

NH>~50,-Ry’ (VI

in which R,' has the meaning indicated above, in which the
optional reactive functions are optionally protected by
protective groups,

in order to obtain a product of formula (IX):

NH-SO,-R;
N -
//Lb
Cl N |
R,

in which R, and R;’ have the meanings indicated above,

(IX)

or, according to route 3, the product of formula (IV) is

subjected to a reaction with the compound of formula (VII):

—~{CH>») 2-NH; (VII)

in order to obtain a product of formula (X):



in which R2" has the neaning indicated above, which product-of fornmula
(XI'X) is subjected: either, according to route 5, to a reaction with a
product of formula (XX): CICOORI' (XX) in which R1' basict&@abseanizng

i ndi cated above, in order to obtain a product of formula (M2): (M2) Cl in
which R1' and R2' have the neanings indicated above, or, according to route
6, to a reaction with an isocyanate of ideornmula (XXI): RL' -N=C=0 (XXI) in
which R1' has the neqnyggihnﬁﬁ ated above, in order to obtain a product of
formula (M3): NH CO NH ¥e 2 21 Novenber 2003 189 in which R1° and R2
have t he neani ngs i &d above, which products of forrmulae (M11), (I1X),
(Xt), (xirr), (M )?ﬁnd (MB) can be subjected to the reagty ons of
any one of the f outes a), b) or c): a) either to a reaction with
a conpound of f&fmul &' (XIV): 21 November 2003 190 NR '3 H (XIV) in which
DI' , D25 , R3 and R6' Rave the meanings indicated previously for Di,

D2, R-3 and_R6 respectively in which the optional reactive functions are
optional Iy pPotRttedhyraprictectsand "gr 60P552F5F FRPSE t §PdBEaP RO Pr dfuct  of
formula (1Xpradth (&) NsRsubljedkt&3 J-M N 1

either to a reaction with a compound of formula (XI):

CL-SO,-R,” (XI)

in which 80,-R,” represents the corresponding values of R;‘ and R

has the meaning indicated abaove,

in order to obtain a compound of formula (XII):

NH-(CH,),-NH-SO,-R "
N
N | \>
/qu (XII)
c” NT N

R,

in which R” and R;° have the meanings indicated above,

or Lo a reaction with a product of formula {XI)a.

CL-CO-R, "™ (XL}a

in which CO-Ry”“’ represents the corresponding values of R’ and R;’
has the meaning indicated above, in order to obtain a product of

formula (XII)a:
NH-(CHZ)Z-NH-CO-R,"’

N
N
/JijLi]:: > (XT1)4
—
Cl N fi\'
g

2

In which Ry* and R;" have the meanings iLndicated above,



R2" inwhich R1' , R , R7" , R6' , D1' and D2' have the neani ngs

i ndi cat ed above and Z' has the neaning indicated above for Z in which the
optional reactive functions are optionally protectedshyReabscidose groups,
whi ch product of formula (Ix) therefore corresponds to a product of
formula (1') in which Y represents -NR 18tthe products of formula (1"}

havi ng the neanbng iewhwiairedn abeverteentbes produchs-iel haemul aitn)ain
which the o tignal %e?ctive fg&@éigns are optionally protected by
protective PHPBUPE,°h)TH™HE o dtion with a conpound of formuLa (XV) >OH
(XV) in which DEE and D,' have the neanings indicated above, in order to
obtain a product of formuLa (Ly): 191 21 Novenber 2003 (ly) in which Rl

R' , RS , Re' , DI' , D2 and 27 He the nmeani ngs i ndi cat é6V&bbve,

whi ch product of formula (ly) therefore corresponds to a product of
formula (1') as defined above in which Y represents -Oc) or to a reaction
with a conpolndbfl Ry FEPASERVFS: ap1aryl, HeregqeyxViy P abkch Didicha D2
have the meankpgsriddiLad ek iOWe, dekBnfhdSE 0 AN a2 &, Proguct: of, formul a
(lz): R inwhich RI'-, R’ , RS , R6' , D1' , D2' and Z' have the

nmeani ngs i KBt €At Bte i nathirér o g8uénnet 19wt mits qoitipneféref or e
correspondsptgracedoduct of formula (I') as defined above in which Y

represents -S-
in order to obtain a product of formula (XIII):

NH-(CH,),-NH-CH,R,

N~ N
>
CI/L\N N

R,

(XIII)

in which R;’ and R; have the meanings indicated above,

or, according to route 4, the product of formula (IV) is

subjected to a reaction with a compound of formula (XVIII):
Ry —CO-NH, (XVIII)

in which Ry’ has the meaning indicated above,

in order to obtain a product of formula (M;):

NH-CO-R'

1

N
N~ B (M)
)\\ N
Cl N )
R, |

in which R;” and Ry’ have the meanings indicated above,
or, according to route 5 or 6, the product of formula (IV) is
subjected to a reaction with ammonia in order to obtain a

preduct of formula (XIX):



whi ch products of formulae (1x), (ly) and (lz) can be products of fornula
(1) and which, in order to obtain sonme or other products of fornula (2),
can be subjected, if desired and if necessary, to oneiQoveRiber 8dot he
foll ow ng conversion reactions, in amy order: a) an esterification
reaction of the acid function, 21 Novenber 2003 192 b) a saponification
reaction of the estbs function to an acid function, c) an oxidation
reaction of the al Itq&o group to a correspondi ng sul phoxi de or sul phone,
d) a conversion i&ac o§>of t he ketone function to an oxi(rRex)function, e) a
reduction reacti o] e free or esterified carboxy function to an
al cohol functigfi, "N)” aNonversion reaction of the al koxy function to a
~hydroxyl function, or Rl so of the hydroxyl function to an al koxy
function, g) an oxidation reaction of the alcohol function to an al dehyde,
acid or ketone function, h) a conversion reaction of the nitrile radical to
tetrazol ylin whléhrzezdua&s%d erehing ofdidhweeni tbated conpounds to ami nated
conmpounds, j) an elimnnation reactjon of t e rotectlve groups whi ch can
be carri ed Byt RECHITt O&t EQF Pt V& ARcTIORS R a salification reaction
by a m neralnhek, Cﬁéﬁﬁﬂd&n@Ctd osutey S, atbasereatummdewitb ohtraiductthe £
correspondlng E gx 1) a resolution reaction of the racemc fornms to
Lorbae

resol ved \sai d products of formula (lI) thus obtained being in al
possi bl e racem c, enantioneric and di astereoi soneric isomer fornms. 9) As
medi canents, the products of fﬁ(ﬂﬂLa (1) as defined in cl 1to 7, as
well as the addition salts wt érnaceutlcally accept abl e 'm neral and
organic acids or with mneral and organi ¢ bases of said products of
formula: (I) whlgg Ihehggagﬂg%%%khggllngﬂgﬂ§kfagn§e90ntaln'ng as active

in order to obtain a product of formula (M;):

{Mz)
N _
)y D |
N N

in which R;’ and Ry’ have the meanings indicated above,

or, according to route 6, to a reaction with an isocyanate of

formula (XXI):

R -N=C=0 {XXI)

in which R;” has the meaning indicated above,

in order to obtain a product of formula (M;):

NH-CO-NH-R',

NZ SN
/qu I S> (M3)
o N N




ingredient, at |east one of the nedicanents as defined in claim9. 11) As
new i ndustrial products, the conpounds of fornmulae (MI11) , (IX) , (X ,
(X1r)y , (Xtr)yA (Xert)y , (M) , (M) and (M3) . 21 NoyenRRemBOOZaL93 12)
Phar maceuti cal conpositions according to claim 10, characterized in that
they are used as antimtotic nedi carrents in particular for the
chenot herapy of cancers, or also i h8Fhe treatment of psori asis, of
parasitosis such as those caused by fungi or protists or of Al zhei mer* s
di sease. 13) Pharmaceutical compositions according to claim10,
characterized in that they are used as anti-neurodegenerative mnmedi canents
in partitButBtctati - aedr Brialhagpopthesinsanidys Uset ifa teve aposguct s of formul a
(1) as ¢ i t he ep di nts
i~ntended{3[1ié(:)[lr;I ré&h%sgﬁo%fﬁg%g%ga%f(%%Ic)ers(l{g{)ﬁ 6}&%{) é?hfff ?ﬁg‘saorlaas
of par &iltt ag¥ik (Euthcas bteh@s@J@aﬂsedtbytlﬁ@nngaacancprsotqﬁsta@y onet hé
treat negﬁeo]goﬂ&ﬁq'gr@'ou%egl 59 |(§5 the treatnment of neurodegenerative
di sease 1 n particu neur onaf apoplf 0Si's.

a) either to a reaction with a compound of Formula (XIV):
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D
! NR' H {X1V)
D; 3

in which Dy, D;’, R, and Rg" have the meanings indicated
previously for Dy, D, R; and Rg respectively in which the
optional reactive functions are opticnally protected by

protective groups, in order to obtain a product of formula

(Ix):
NH-(Z')nR’
R N
N~ ™
D, | » (£x)
Duz NR3—J\N/ N
i
R 1

2

in which R,“, R,*, Ry, Rs', D1 and D’ have the meanings,
indicated above and Z° has the meaning indicated above for Z
in which the optional reactive functions are optionally
protected by protective groups,

which product of formula {Ix) therefore corresponds to a
product of formula (I'} in which Y represents -NRg-

the products of formula (I‘) having the meaning indicated
above for the products of formula (I} in which the optional
reactive functions are optionally protected by protective
groups,

b} or to a reaction with a compound of formula (XV):

D" (XY

in which Dy’ and D;" have the meanings indicated above,

in order to obtain a product of formula ([ly):
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NH-(Z‘)n-R1'
RSI N/ N
o, ol | Y o
' - Y
D'; N v
R;
in which R;", Rz, Rs', Rg¢', D', D:’and Z’ have the meanings

indicated abovég,

which product of formula (Iy) therefore corresponds to a
product of formula (I’) as defined above in which Y
represents -0O-

¢} or to a reaction with a compound of formula (XVI):
D 1
D; '

in which Dy’ and D’ have the meanings indicated above,

in order to obtain a product of formula (Iz):

NH-(Z)n-R;’
Rs NZ [ N\> (Iz)
D',
' S
(e, )
R,

in which Ry', Ry, Rs’, R¢’, D1/, D;”and Z' have the meanings
indicated above,

which product of formula (Iz) therefore corresponds tc a
product of formula (I’) as defined above in which Y
represents -5- ,

which products of formulae ({Ix), (Iy) and (Iz) can be
products of formula (I) and which, in order to obtain some or
other products of formula (I), can be subjected, if desired
and if necessary, to one or more of the following conversion
reactions, in any order:

a) an esterification reaction of the acid function,

B I N
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b) a saponification reaction of the ester function to an acid

function,

¢} an oxidation reaction of the alkylthio group to a
corresponding sulphoxide or sulphone,

d) a conversion reaction of the ketone function to an oxime
function,

e) a reduction reaction of the free or esterified carboxy
function to aﬁ alcohol function,

f) a conversion reaction of the alkoxy function tec a hydroxyl
function, or also of the hydroxyl function to an alkoxy
function,

g) an oxidation reaction of the alcohol function to an
aldehyde, acid or ketone function,

h) a conversion reaction of the nitrile radical to
tetrazolyl,

i) a reduction reaction of the nitrated compounds to aminated
compounds,

j) an elimination reaction of the protective groups which can
be carried by the protected reactive functions,

k) a salification reaction by a mineral or organic acid or by
a base in order to obtain the corresponding salt,

1) a resolution reaction of the racemic forms to resolved
products,

said products of formula (I} thus obtained being in all
possible racemic, enantiomeric and diastereoisomeric isomer
forms.

9) As medicaments, the products of formula (I) as defined
in claims 1 to 7, as well as the addition salts with
pharmaceutically acceptable mineral and organic acids or with
mineral and organic bases of said products of formula (I;}.
10) The pharmaceutical compositions containihg as active
ingredient, at least one of the medicaments as defined in
claim 9.

11) As new industrial products, the compounds of formulae

(VIII), (IX), (X), (XII}, (XII)a, (XIEII), (M), (Mz) and (Mj3}.
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12) Pharmaceutical compositions according to claim 10,

~haracterized in that they are used as antimitotic
medicaments, in particular for the chemotherapy of cancers,
or also in the treatment of psoriasis, of parasitosis such as
those caused by fungi or protists or of Alzheimer's disease.
13) Pharmaceutical compositions according to claim 10,
characterized in thét they are used as anti-neurodegenerative
medicaments in particular anti-neuronal apoptosis.

14) Use of the products of formula {I) as defined in claims
1 to 7, for the preparation of medicaments intended for the
chemotherapy of cancers, in the treatment of psoriasis, of
parasitosis such as those caused by fungi or protists, in the
treatment of Alzheimer's disease or in the treatment of

neurodegenerative disease in particular neuronal apoptosis.






