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(57) Abstract: The invention concerns novel
products of formmula (), wherein: Z represents
-CHz-, -80;-, -CO-, -COO-, -CONH- or
+CH,)-NR3-: n represents 0 or 1; R, represents
NH-(Z)n-R,

bydrogen, aryl, -CHj-aryl, -80s-aryl, -CO-aryl,
heterocyclic, -CH;- heterocyclic, alkyl and
R6 N7 N _SOy-alkyl; Rs represents alkyl cycloalkyl or
D I \> (I) heterocycle containing oxygen, suiphur or NRj:
1
-
Y“J\ N wj
R2

U O O ORI

Y represents oxygen, sulphur or NR3; Dy and D,
Dz are either selected among hydrogen, hydroxyl,
alkyl, alkoxy and NHR;, or form =0, or =N-OR,;
R; represents hydrogen, alkyl or cycloalkyl; Ry
represents hydrogen, alkyl, cycloalkyl or aryl;
R represents hydrogen, alkyl, cycloalkyl or
-COOthy; Re represents hydrogen, halogen, hydroxyl, alkyl, alkoxy or NHR3;: said products being all in isomeric forms and their
salts, as medicines.

1543 Al

~ (57) Abrégé: L'invention concerne les nouveaus produits de formule {I), dans laquelie: Z représente -CH-, -50;-, -CO-, -COO0-,

. -CONH- ou (CH,),-NR;-, n représente O ou 1, R, représente hydrogéne, aryle. -CH;-aryle, -SOz-aryle, -CO-aryle, hétérocyclique,
-CHa-hétérocyclique, alkyle et -SOr-alkyle, R, représente alkyle, cycloalkyle ou bétérocycle renfermant oxygéne, soufre ou NRs, Y
représente oxygene, soufre ou NR3, D; et D; soit sont choisis parmi hydrogéne, hydroxyle, alkyle, alcoxy et NHR;, soit forment =0,

o ot =N-OR,, R, représente hydrogine, alkyle ou cycloalkyle. Ry représente hydrogéne, alkyle, cycloalkyle ou aryle, R représente

a hydrogéne, alkyle, cycloalkyle ou -COOtbu, Rg représente hydrogéne, halogéne, hydroxyle, alkyle, alcoxy ou NHR;, ces produits
&tant sous toutes les formes isomeres et les sels, 3 e de médicaments. .




R5 represents hydrogen, alkyl, cycloalkyl or M-COQ hu; R6 represents

hydr ogen, hal ogen. hydroxyl, al kyl, alkoxy or NHR3; said products being all
inisomeric forns and their '. salts, as medicines. 4b{ivdNBEPo:L"

i nvention concern | es nouveaux produits de fornmule (1), dans laquelle: Z
represents: -CH2-, -SO2-, -CO, -COO, -CONH ou -(CH2)2-NR3-, n
represents Oor 1, Rl represente hydrogen} aryle. -CH2-aryle. -SQ2-aryle,
-CO aryl e, het er CRERIVAJUES OEHPURBYRY OBHFIRI QEEPARAKIINE BROCESGRA2EDKY| e, R2
represent: alkyle. cyglRaliy h renter o} ne, soufre ou
NR3, Y represents: ogygene, dserou regéﬁﬁﬁﬂ%ﬂﬁs &QNgﬁr{ggllt"? @é%? choi si s
parm hydrogens, bydroxyle. alkyle, alcoxy et NHR5, soit fornment =O ou
=N- OR4, R3 repres rQg kyl e ou . cycloal kyle. R4 represente

hydr ogen, al kyl ef“@%ﬁ?{%‘%‘% gﬂgﬁﬁ‘%% er,eq%e%eﬁfpe%%t%e“h‘ﬂfcﬁlo‘%én8,% al kyl e,
cycl oal kyl e eari@OQthg iR reepresent ephydrsesgenhehatogene rakydraxyl e.

al kyle, alco s. produits,. etant so routes | es .fornmes isoneres
et les sets, )égttgly?%\&e_! ehe(é%diuggn%%tné?d]ﬁ%\;esﬁbgﬁeZB%N?L&C 9ATI VES OF
PURI NE, THEI RoPREPHRATIsONoRROCESS) ANR:rPHARMACEURE CALs COMPEGI-RI ONS

CONTAI NI NG TH@MJ’Q@i‘perse%%n%uirg\r{gnti on relates to new derivatives of

purine, their preparation process, the newinternedi ates obtained, their
use as nedi canentBhetdfenghar raogetti ool theonpesht iemsi<ortwaideiragat hess and

t he new use rji.vatives of purine. Therefore a subject of the

i nvention i sgﬁe lylgg}el \c/#ga[ il\r}gsangf ﬂ?%l;%rﬁg&ivﬁgpﬁﬂ??gb’reoﬁ i9&r af'i ve
properties apdrticulpar tdeculbarides i watgwesieobnpuwédes arrdomed nwibhcany

i nhi bitory is-a-vis cyecline:-dependent . kinase proteins i.e.
abbr evi at ed ?%Egﬁ%k‘}/ﬁv\ﬁi hcw T\’[fbnee_djseé)(?%idﬁn?h 1past %’i‘optt%é‘s tekt. Study of
t he nol ecul agbpechatisnsowizch’ cantarolwitthebeelibed cyel das sal bewege t he
regul atory rg{eg of the cdk thus defined to be denonstrated. The cdk's are
prot ei ns cons ¥ ut ed by at |east two sub-units, a catalytic sub-unit (of
which cdc2 is theyobdt yhe) mangta dregidlcat ar ¥ms W it teohyehi PEY . cdN 1
certain nunber of cdk'g.are thus known. The cdk's therefore formproteinic

h
conpl exes eachcot Wi G LPYSHnboT VEFY R ER T ¥hasEe of e <l [Eheycrel lngdrer ous

document s i nté hee |ddmematunecdescridedie ag¥i stencmandshe neke %&@'k' S
and as an exanpl etthere can. be nent iaﬁned in partjcular docunment W
97/20842. Several A fAEEUThhT bid J1°d Haveé ChBER-Yekcr (HedhdaEncde? is

but yr ol act onehe fdranapiypegdohnand 2{Rribydroxyethyh am nG)-16ne) . 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):



benzyl am no- 9- net hyl purine cal |l ed ol onbuci ne. A subject of the present

invention is therefore the products of fornula (1): 21 Novenber 2003 2 (1)
in which: Z represents the divalent -CH2-, -S2-, -CGy npfdder 2008ONH or -
(CH2)2-NR3- radical, n represents the integer 0 or 1, Rl is chosen fromthe

hydrogen atom the aryl, -CH2-aryl, -S2-aryl, -COaryI , heterocyclic,
- CH2- heterocyclic, alkyl and -S02-al kyzf radi cals, R2 represents an
optionally substituted, linear or branched alkyl radical containing at

nost 10 carbon atons, a cycloal kyl radical or a saturated or unsaturated
het erocyclic radical constitut e$@y t _nmost 6 nenbers such that one or
nore of the nenbers represents a S@&éﬁmtom a sul phur atom or the NR3
radical, Y represents RB oxygen om sul phur atomor the NR3 radical,
D, and D2 ei t her . i destH or NAT f figr are chosen fromthe hydrogen
atom the hydrgdgh Ymé%ll\:rl branched al kyl, alkoxy radicals
containing at. pon at o an Nthe NHRS5 radicals, or together form
the =0 or =N-OR4 radical, R3 represerp'@{ t he hydrogen atom an al kyl or
cycloal kyl radical, R4 represents the hydrogen atom an al kyl, cycl oal kyl
or aryl radical, R5 represents the hydrogen atom an al kyl, cycl oal kyl
radical or the -COOBu (Boc) radical, 21 Novenber 2003 3 R6 represents
the hydrogen,atgmnm a hal ogen atom t he hydroxyl radical, a Linear or
branched al kyl, al koxy radical containing at nost 6 carbon atons or an
NHR3 radiZCa:Ie,pradertttse thyec lddaiakyeln tr aditigal s-8ef-,nedCahov&€0ent ai ni ng- at nost

6 car bon _aém_, or - {CH,).-NR3- radical,

n represents the integer 0 or 1,

R, is chosen from the hydrogen atom, the aryl, -CH;-arvl,

-S0;-aryl, -CO-aryl, heterocyclic, -CH;-heterocyclic, alkyl
and ~S0;-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 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,



S . i Uil EE B .

all. the al kyl radicals defined above being linear or branched containing
at nost 6 carbon atons (unless specified), all the cycloal kyl, alkyl, aryl
and heterocyclic radicals .defined above bei ng opti opahbyerssdShhtut ed by
one or nore radicals chosen fromthe hal ogen atons, the hydroxyl, cyano,
nitro, aryl, trifluoronmethyl, trifluoronmethoxy radicals, the alkoxy

radi cal containing at nost 6 carbon atons, the -NHR4, -COR4, -COOR4 and
-CONHR4 radicals in which R4 has the nedning indicated above and the

radi cal s wi fh @R TEEFHE"F UMt i("YH CABY ¥ issbotepsn atdndt Hdcalyrcany!
heterocycli easiagli calss idebhnegk ahovenahsgiry PeiNG QR i-Qnatly substituted by
one or nore alkyl radicals containing at nost 6 carbon atons optionally
substit ut ed®BYE AN ALdPREE DreaRPes et Fradinc AR ntaghicét ‘R4 has t he
meani ng i ndi catred 3RevRIkaAl | cddhRaakyhe k agli£als, Aethned: abey e @l cbei ng
optionally gubstituted by a dioxoL radical, by an .-S-alkyl. radical
cont ai ni ng 4t “HI¥" ¢€¥Fbon atons or by an aryl or cyclLoal kyl radical.
contai ni ng atinmsd 0 xgar bedi &1 BeeRhE@NAdJ denlgr LURELE by e cBlednDr €
het eroat ons chosen fromthe oxygen, nitrogen or sul phur _atons, said
products of “POrHUI'AI( Ef BRFndf i TRPr. 2pY_Ii YId-ersgcERPEL E ¥ ant i oneri ¢ and
di ast er eoi sanerite fgensal gl Wellkas hhel addiddr@nosabt sc Wwddiddireral and
organic acids_or with mneral and organic bases of said products of

for mul a (I),EEBFﬁbaﬁﬁdﬁrg?UBﬂ‘Fﬁﬁ?“ﬁﬁgﬁ PR EdERt BY -9THRT "W epresent s
0 or 1,' RiadBplieSenbSedl yltom tE2hal ¥hen NBIRIQCYELI Byd &4 helyemegycl i c or
al kyl, Y represents NR3 and R2, R3, R4 and R5 represent the values 21
Noverber 2003 5% d&¥itnel” hettHraFeh v hehr i rserpihany B togsthéfef or m t he
=0 and  =N-LRbHadagaka0r caten i0fi nlflar Do st Kb rbsndbté®s entnd ramehydr ogen,
hal ogen, al kyl or alcoxy. In the products of fornuLa (1) and in what

fol lovs: - THR«erfPinaif oFOBfnERBaCR kyin BAFBaR: desi GRS BEAT o

nethyl, et hyhdi qHi@RY hbol 8 P Re, RHi¥h1d SORUL Vb, a8€8- Bt Lon @St - but yl,
pentyl, isopentyl, hexyl, isohexyl and also 21 Novenber 2003

acid 'isosters,

all the aryl and heterocyclic fadicaLs 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



4 heptyl,octyl, nonyl and decyl radicals as well as their |I|inear or
branched position isoners, - the termlinear or branched al koxy desi gnates
t he met hoxy, ethoxy, propoxy, isopropoxy, linear, seeoR@dasvmp&odeertiary
but oxy, pentoxy or hexoxy radicals as well as their linear or branched
position isoners, - the term hal ogen atom preferably designates the
chlorine atom but can also represent a fluorine, brom ne or iodine atom
- the termcycloal kyl radical designgies the cyclopropyl, cyclobutyl
radicals and quite particularly the cyclopentyl and cyclohexyl radicals, -
the termaryl radical designates unsaturated, nonocyclic radicals or

radi cal §eébped irarealory. dbfaeRsERRr Cir BBEYYM iTCIFPRGSIO ML WRanPl @8 of such
an aryl fagkfalaqilher&r Gar be nTenid anadps hies phemykenr maphthylogadi cal s,
the term heterocyclic radical designates a saturated or unsaturated

car bocy'PECFHYi CAYEoPstA4GEEd by at npst 6 menbers interrupted by one or
nore heteroatons, identical or different, chosen fromthe oxygen, nitrogen
or sul phur atbride PEREEtEaR théorBHPohdd PRYpARt FRaFafoth8¥ET oxol ane,

di oxane, yh thi Ql angue tNinQoxeLaBRedt Rl ROXaPEd i RhPEHAZ )b Eadigal .
pi perazinyl substituted by a linear or branched al kyl ‘radical, containing
at nostmeltoar borttetlonprophilenybogueyds P2Lvhi enybbahdl3- shAtehykyfury

such as 2-fuyryl ., pyridyl such -pyridyl, . 3- | dy nd,4-pyridyl,
pyri m a:yﬁ[‘",t p%yU?[’rYoLI’yl ,e"%g’r%i’azlgfjﬁﬁﬁéiygét ﬁ%g%f yfgogi¥gligl %‘/Pg grlisgzol yl,
tetrazolyl, thiadiazolyl, thiatriazolyl, oxazolyl, oxadiazolyl, 3- or 4-

i soxazol yl; there can al so be nentioned condensed heterocyclic groups
containing at | east one heteroatom chosen from sul phur, nitrogen and
oxygen, for exanple benzothienyl such as 3-benzothienyl, benzofuryl,
benzopyrrolyl, benzim dazolyl, benzoxazolyl, thionaphthyl, indolyl or
purinyl. There can quite particularly be nentioned the follow ng radicals:
t hi enyl such as 2-thienyl and 3-thienyl, 21 Novenber 2003 5




furyl such as 2-furyl , tetrahydrofuryl, thienyl, tetrahydrothienyl.,
pyrrolyl, pyrrolinyl and pyrrolidinyl. Anong the saturated or unsaturated
het erocyclic radicals, unsaturated heterocyclic radi pahgvahBedsgeferred -
the termacid function or acid isoster designates the free, salified or
esterifi e%l C r&oxy radical, the free or4salified tetrazolyl radical, or
the follo eﬁ’gy adPEaMsr DIOBM, anpOiSky R, riMit SEPs GRS, we NH-S02:HEH 1V,

NH SQ2- NHH@Re¥r orN - : NHV, - NH- CO- NH SQ2-V, -SO2- NHV,

Mo N o o8, R R 5@@&#%@@ NH-OH, - CO-NHSC2-V i n whi ch
V repr esent §hg hfdfodénearont brhhoken OTkPkRNGNSnAdY |ty it deiy),

radi cal cptgipin rgg ggst ,6.carbon atoms, a phenyl radical or a thiazolyl
radi cal, the alkyf, alkényl>3RECPPHENyT1ReAH ¢ af ecqrsdirins it & I A bei ng
opti onal | pusabsgti patedxybyrt hexsupstigquents indicat 1@% acql%\g% fqr, Lhe al kyl
and aryl bgggliﬁgls of.%ge products of formula (1). e carboxy radical (s) .
of the prodacracdfPPorhiPR t¥9™eEan be salified or esterified by the

vari ous groups KapMnhiDogdn PEF : |y dhe art, amon i ch there can
be nentioned, for exarrp?e: - %Qn%]g%#ea%;laﬂ irbfeiscla?[niaotr?Sc%ﬁfo%ﬁ%,rlﬁiener al
bases sucAt@8; Pebrcakanpfe, revrespivadl eitucfirsgdidimmipet @$Siwainki t hi um
cal cium gegpesi um or ammoni um or organi ¢ bases such as, for. exanple,

nmet hyl am ne, propylam ne, trinethylamne, diethylamne, triethylan ne,

N, N- di met hytlee Hemoh apy mkoalkys rdduyerioxemidngdte sAHHRO TR R B8py 1,

et hanol am, nglokplytrlfllped. col i ne, dicycl ohexyl am ne, norpholi |¥e,

benzyl ani ne, - pr ocai nae,lcf‘%s“? e8¢ FYitH mer thicstliadilve thit petchybghugan ne, -
anong t heamsteydfoleaty Onradiad{ o conpounds, the alkyl radicals in order to

f orm al koxy_.carbonyl groups such as, for exanple, nethoxycarbonyl,
et hoxycarbomft , *4%88 t2 Bk dadisrdomds igna teenzylsaxycatbany honbheses al Kyl

radi cal s Jhaiing @able- to e 58U i ed by radi cals chosen for exanple frdm

the hal ogen atons, the&ﬁhyadlr oxyl ,Stt%ttl%%ffybﬁcﬁpp?jﬁﬁlﬁ?gxy?aépﬁﬂjwI]ailﬁ, ani no

21 NovenbefN@p03 /6 examples of such an aryl radical, there can be
mentioned the phenyl or naphthyl radicals,

- 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



or aryl radicals such as, for exanple, in the chloronethyl, hydroxypropyl,
nmet hoxynmet hyl , propi onyl oxynet hyl, nethylthi onet hyl,

di net hyl am noet hyl , . benzyl or phenethyl groups. The aqdjdkb@Besaldzs W th
the m neral or organic acids of the products of fornula (1) can be, for
exanple, the salts forned with the follow ng acids: hydrochloric,

hydrobrom ¢, hydroiodic, nitric, sulpﬁuric, phosphoric, propionic, acetic,
trifIuorggﬁéﬁiéﬁcﬁoﬁﬁi8ffbéﬁioicFeﬁﬁ@@?@¥0¢mekjcchSﬂcmlnic, tartaric,
citric, @addsGwadoyexyhi e, arti ¢, ic,. alkylnmn phoni ¢ aci ds
such as for exghple nﬁtkgnengg%%ﬁ?b BZE?%PL%¥hé%E%d?$ %%?%£§g$h]
propanesul phod¥fengcitde sakkypdedud phons et aca dsd siuethe ms: for . exanpl e

nmet hanedi : 1 C ' h et a- et hanedi sul phoni c aci d
arylnnnogﬁﬁgﬁgggé u&%%hgrgg%ﬁ §§P enzeén %?Hfﬂé;ﬁ{?%uﬁffeﬁﬁf%ﬁ@ﬁ%HSUIphonic
acids. |t sheulterbe arégefbecedonhat st bd edisoner i&micaabe defifedin its
br oadest %ﬁn%Q s the isonfri$n1of conpounds ~having the sane structura

f or mul ae,®“ut" ‘£e °di FFEFERE LT ouPEPOBY W it br &0 riaiffe P i FFererid y in
space, sueftrasoilfl RaHLESY| abri Pn&OROBIRSEAS UtLH Gyl ohexanes the
substituent of which can be in the axial or equatorial position, and the
di f f er ent 5po¥si bF@(Pbtat NEnSC2cohRf i quiratSiCen¥Ho¥ . etttiaf@: ~MHerGGrati ves.
However, _gapather, t YRA-6hH_Stef ol goresi gmeexists~due. tg the different

spati al arraggenéntggogbfgﬁeg' sﬁ%gﬁétﬁﬁSEQ§,b2itﬁg?qg% ?he doubl e bonds, or
on the ri®§s;NIvwPch | Shf-NEnCOalNHed, geGheliit¢, | SODEMitsOHOr cis-trans
isonerisqboIgﬁ_ggrp%stereoisoners is used in the present Application in :
its widest sensé and therefore relates to all of the conpounds indicated :
above. Aisubheeh 0f cbpeepeesent hywesdd®mddn,t heraferse the rotuets of ‘
formul a %I% as defined above corresponding to formula (la): 21 Novenber
2003 7 (PAFYiEnohhRrékenyh Fapierkrta iyl diw dtemosta carbgmpatonsgoa or -

(CH2) Z‘Hﬁéﬁyl radical or a thiazolyl radical, the alkyl, alkenyl and

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 i fromthe hydrogen
|, n represents the integer 0 or 1, Rla is chosen _
;?ghfgna t he Bhenyl, - CHZ- phenyl, -S02-phenyl, -CO phenyl, pyrler,
-CH2-pyridyl, alkyl and -SQ2-al kyl radicals, R2a repgemgu&ﬁm§¢§@3 Y
cycl oal kyl radical or a saturated or wunsatured heterocyclic radica vaen
constituted by 5 nenbers such that one 6f the nenbers represents an oxyg

atom a suPphaFylatedioalsheutiRdas adiealsxa ]kgpﬁgﬁgﬁ&§cgﬁﬁg%mgﬁggﬁgon1 a

i la and a either, identica
sul phur at ggyexL.Lhe a radical , D
dif?erent, g?e é%gs% "Ttom "t he

B e P Ttrsimn stltwes vimpedibgnly | radicalb t he

. : e on

xtoms. and 1 he NERSa rac bal o orbed RS SR B 08 B IR oo cal
d NHR5a radicals, o = (

gggnfegpes E%gp?he hydrogen atom an al kyl or cycloal kyl radical, Rda

: henyl radical, R5a
th €lr Qgen: 23,01 g creycloal kyl or p
;gB;gSgEE: thg ﬂydrogen atomaE§$aﬂﬁgﬂ;u%%gFggfﬁélOFa&F@&Plcoﬁcﬂﬂé €0t Bu

(Boc) radi ¢&F,P teprekeimulie Hydregebeat omr axBabogentatogkithe

i ; i r.pranched al kyl, al koxy radical containing
Q%Id;rg)sf%” 6 iﬂﬁlgﬁ%éﬂ%a%nl% S F5dicgal DYErpchheragel Barkgbremdieal s

g1t i zai ; ' : hOE .all the
i ned abNRr Gt nimig witc, nost gl Ney ephekpREQ3E 6635 BRA AL QE, ;8
gFLIPe?agi 1§§kﬁﬂ3 Qggfgbov bei ng_|inear or brancﬁed _gqntalhlng at “frost 6
car%on atgﬁg' éﬁﬁi€h§3€§é|§§ﬁﬂﬁcg eRyPigndmphengl Fadacats d$tcmﬂfﬁgbove
nal ogen atae and tha Tolom na rad el e) byt aturr i ey aeoRPEFo, aryl
dth ol I owi ng radi : yl', , , ,
P?:??5grg%@ﬁ%@ﬁgéWQ%QiﬂESPdpnéFgéﬁy?U&hk@xyfoonEaampng 0kt RBSE s 81 5186 ROA

- [ ich Rda has the neaning
atons, - NdRdal, <CERAas.10R0R4R and O?DQPHEQ“?‘ Lot R, &
i ndi cat ed %poveh and t he SO3H, P% ? 3, R@E%iﬁ-%?%,

a

kyldisulphonic acids such as for example methanedisulphonic
acid, alpha,beta—ethanedisulphonic 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 -

S2-NHV, S2-NHV and NH SO2-NH- CO-V radicals in which V represents a
hydr ogen atom a phenyl, thiazolyl, alkyl or alkenyl radical, the alkyl
and al kenyl radicals being Iinear or branched contai pk Rgvatp&osio36 carbon
atonms, - all the phenyl radicals defined above al so being optionally
substituted by one or nore radicals chosen fromthe alkyl radicals
containing at nost 6 carbon atons, optionally substituted by a CN or
COOR4a radical in which R4a has the neaning indicated above, the -S-alkyl
radi cal containing at nost 6 carbon RH)LJRNg aryl or cycloal kyl radical
containing at nost 6 carbon,atons optional [)y i'nterrupted by one or nore
atons chosen fromthe oxyge 6d nitr. Nul phur atons and the di oxol
radi cal, said producbsa la (Ja) pei in all possibl e (Fateni c,
enantiomeric and di aBjz ve orms, as well as the addition
salts with mneral and org c acids or with Mneral and organic bases of
said products of fornmula (la): A nore parRRjacul ar subj ect of the present
invention is the products of formula (1) as defined above corresponding to
formul a (I:pa:w}?%ﬂ!\bverrber 2003 9 NH-(Zb)n-Rib N R2b N (Ib) in which: Zb
represents the divalent -CH2-, -S®-, -CO or -(CH2)2-NR3b- radical, n
represent s£a heepimtsegers @her divaRdRti scighosensfromdhe hydr atpm and the
phenyl , -Cil—lzé. ggenyl , -CO phenyl, -SOZ-{)LﬁengIO],; 'pyrélcgylcj,} é&%‘%gﬁ%| ,

al kyl, and “al kyl radicals, in which the alkyl radical contains at
nost 4 Carrbmtpﬂ{e&féﬁlt@n@hbh@n@g§¥£ @ng. phenyl radicals are optionally
substituted as indicated hereafter, R2b represents a |linear or branched

al kyl radiedl ‘Sonth@sfhgfrom the hydrogen atom and the phenyl, —CH,-

phenyl, -SO,-phenyl, ~CO-phenyl, pyridyl, ~CHz~pyridyl, alkyl
and -50z;-alkyl radicals,

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,
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

2ll the cycloalkyl radicals defined above containing at most



at nost 6 carbon atonms, a cycloal kyl radical containing at nobst 6 carbon
atons, a tetrahydrofuryl, tetrahydrothienyl, pyrrolinyl or pyrrolidinyl
radical, Yb represents the oxygen atom or the NR3b radi¢abemBdtrnd D2b
either, identical or different, are chosen from the hydrogen atom the
hydroxyl radical, the linear or branciked al kyl and al koxy radical s

cont ai ni n§ agrpestadonsar bon atons and the NHR5b radicals, or together form
the =0 or_= 4b i . represents the hydrogen atom an al kyl

cont ai ni nargt%satfﬂgﬂ grgalrciolocr?ﬁgt S 1NE CF‘B%V?(y’Pe%/%%tJaWﬁ% oFt BRFECh6car bon
atons orceHRimphenydt maditcd cakbbnr eppgsents the hydrogen atom an al kyl

containin t_nost 4 r bon ons, phenyl, -CH2-phenyl radical or the
cycl oal ky%l'frtéhl C%Clcooaﬁtq(é’lﬂr‘ii ﬁ’gﬁ%’{p ﬁﬁgt PBERYF bbrd Haokss ddtiineshrbpve

substi t utiedity dgre-ddER3y rsaldaisctaltut%bbpe&ﬁ@S@Ptﬁo}&eﬁWi@aqge%h%ggﬁl an
al kyl, cycl oal kyl rgdi cal _containi ngﬁat nost 6 carbon atons or the -COQ Bu

(Boc) 21 NoVRNBE: °f0 3tQ8Pcard the| fehkowind owldkiydalsal lyldramg lphenyl
radical s defdaiechiahove a:ai,ngrOPLLORGL ¥h SUDSLL {HHRG DY, ong O 1T €

radi cal s chosen fromthe hal ogen atons and the ol 1 owi ng radi'cal s:

hydr oxyl , 2L khSoiaind n9pRéENYPStt bi ¢huloemetdmd, trifl uoronet hoxy, al koxy
cont ai ni ngy@d,aNostod, £arheib@to f al.ified or esterified carboxy,
-NHR4b, - CORAb and - CONHR4b R?% \;\!Fl?ché %I)R"%asmt Hgllﬁgaﬁi’?‘l Thdi'at ed above,
and the SEBMIMEOIOY)IZateNHaBo2e CF3nd SORNHRD AInd PEQRHN- tYi-axh-vlr, J agical s,

all the nyk;_t;adigal,g; def. ahove al so being optignally substituted by
one or m)pér‘tg2 %ﬁgd?éa:sgzc ogfgr?n?f%%agﬁé al?kécf \PrJ‘I’f(ﬁ"ﬁ7:‘%&‘&5‘3 ¢Ont'ALAPNY at nost 4
carbon atmsmyesepttisomahlyyirogabsttont edl gyera,ION 101 JG00R4D pagdi,gabyi n which

Rdb has 't ani_ng i ndi cated above, the -S-al kyl radical containing at
nost 4 caarqlq)(c?rll{{fgt 5@9%%“% %g?rﬁ%gl’ﬁlaf?%d?]dﬁﬂy]t Heddyelsabryng Ladeeal

opt i onal lor ibttaerchept ednbyioneg 05t RS- 8 UBHIH0$RRns| rom the oxygen or
nitrogen ato and the dioxol _radical, said products of formula (1b) being
in all p&@gigﬁg Phep .CFadlcals 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,
snantiomeric 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).
A more particular subject of the present invention is

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



enantionmeric and diastereoi soneric isonmer fornms, as well as the addition
salts with mneral and organic acids or wwth nineral and organi c bases of
said products of formula (Ib). A nore particul ar subjgcio@mbdreopresent
invention is the products of fornmula (1) as defined above corresponding to
formula (1c): (I © n which: c representthhe di valent -CH2-, -S2-, -CO -,
- (CH2) 2-NH, (CH2) 2-Nal kyl, - (CH2) 2-N- CH2-phenyl radical in which the
henyl radicals are optionally substi Mj_é%b B hal ogen atom 21 Novenber
2003 11 a hydroxyl, trifluoronethyl a 9{51 adi cal containing at nost 4
carbon atons or free, saliRgbed or e rifyed carboxy, n represents the
integer 0 or 1. Rlcpg.cC an fron gﬁogen atom and thﬁ Br)]enyl, - CH2-
phenyl , -SOZ-phenyID1b- - - | kyl and - S02- al ); radi cal s,
in which the al kyl r&dica contain t 4 carbon atons and are
optional |y substituted by a free, salifigg, or esterified carboxy radical,
and all the phenyl radicals are optional I%/ substituted by one or nore
radicals chosen fromthe hal ogen atons and the foll ow ng radical s:

hydr oxyl , cyianenhiif:.ro, trifluoronethyl, trifluoromethoxy, thioalkyl and
al koxy contai ning at nost 4 carbon atons, alkyl containing at nost 4
carbon at orrBthﬁﬁpéﬁ’éleFWSsﬁbstﬁiu@,hdnby—caiz—cyaagz_,— CH o Qg k, nadical ,
the phenyl, dftirazolyl, cycloalkyl radicals interrupted by one or ITor e
oxygen or nitrogen atons, the -SO2NH2 and SO2- NH-t hi azolyl radicals, the
di oxol , freé, réeptresehiedtbe satéedeed cawr oxy radicals and the -NHR4c and
- CONHR4c radgica 0 which Roc represents a hydrogen atom an al kyl radical
cont ai ni ng g{tlgn%gt&ﬂosc%r} btho’?'?m dtGmbyerogepyarohexyd tlueieatnwpt i-aa-l y
substi t ut ed pbgngid, NH2O-peeh B ;- RR2CohBRLESeRt S; i near or hranched al kyl
radi cal contai,ni Qgém%ﬁjgstQG casﬁ%orpl at g%é,ﬂﬁleg%%/tl opentyidyl, alkyl,

t et r ahydr of GF§I 5dichd st ef.pahihdcbt hhenyl kyadionlcalYedrepriesent s
3

t he oxygenata e Mo |, r.adi cal
yg MaoBtt hecaNbberardial kyly rad %%kyl and phenyl radicals are

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 § carbon atoms
or -CHz-phenyl radical,

R¢b 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 -CoOoOtBy {Boc)



in which the Iinear or branched al kyl radical contains at nost 4-carbon
atons, Dlc and D2c either, identical or different, are chosen from the
hydrogen atom the hydroxyl radical, the linear or beranohedbaldogh and

al koxy radicals containing at nost 4 carbon atons and the -NH2, -NH COQ Bu
or -NHal kyl radicals in which the lingar or branched al kyl radical

contai ns @dimﬁis'ltf carbon atons, or together formthe =0 or =N Cal kyl

radi cal , t‘?{% %Ngt he ear_or_branched al kyl radical contains at nost 4
car bon atoms 1 m%eV 20DBkYD afRiS@he@p’rlesedtsaﬂ_bedhf/mweibca«tQ)m a

hal ogen a:teomgoroptthenamyglr ouwdt 1 adi Laly roducts I c) being
in all passi bkg g :eL enant i orricfll g 3 ?arsnf’e?eﬁ?(g f th;%oe(mer f or ms,
as wel | as S 88iPPBR 35Ps and Hthe Heddbwand pEdathTs A wirarywi t h

m ner al aﬂdm@r ganiceohagesn f or lc) A nore

parti cul ar ect 01? t§he % e?g%ll?fllg{lo\?re“i%t%ﬁ? ldoféf% ‘%ﬂ%}ﬂ{rcts of
fornula @ )k°§ gerfasainpove masr r‘bspmb@mngtbmsf otﬂ@éa ieﬂ?h)flec( B in
whi ch: Z@s&@@ﬁ@&@at Sa I Ve - (CHZ) - NH-,

- (CH2) 2- - Nal k EB@};Q N %d;% bheg&ﬁ d?SEOF\‘HRv% Eh WHED dhiBnyL

radi cal s é‘lsetgﬁt I“@ﬁal-_fll‘y sudbstd ttast eddve, aahal epensafmmpo @uhydr oxyl ,

trifluoreeeshyleyal il nost carbon atons or free,
saLified or egterl f:ggxly%za%b%iﬁa gglligtaqlazqﬂ}y efPELERL-§/ t he integer O or 1,

R4ad i s chédefbfr phenhk hadiroglen dtfdmeandpbhe @h@@%em%tﬁ?ﬁaﬁ)ﬁ%

- SCp- phe@&hstl%ggeﬁ%l‘ rlaLk L and -SQ2-aLkyL radicals, in which the alkyl
radi cal s contarn % czﬂoﬁc?n r&?&ﬁﬁlénahﬁ?%noﬁ?%ﬁéﬁyﬂé%tl tuted by
a free, rsell;chledcomt&ﬂtﬁrq fat_eseaubexypbadhedhs, itk AldaiRe phenyl

radi cal s Sare.o Ly substltut ed by one or nore radicals” chosen from
the hal o§é tétlgHJé ?}‘ﬂyt%ec Rab c{aghcahiir owhichy Rab ubzonstdyl |

trifluor oenbayyindhianal kawoveanqh@ K8XY1 K§ONEFANLD And DS A QAT boN

at ons, aLkgL cont ai ni ng at nost
carbon atoms, the tetrazolyl radical, the cycloalkyl

radical 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-R1C
YCJ\ > {(Ic)
2C
n which:
C represents the divalent -CHy;—, -S0,-, —-CO~, ~ (CHz) ,~NH-,
(CHz) 2-Nalkyl, -(CH,),-N-CH,-phenyl radical in which the

henyl radicals are optionally substituted by a halogen atom



carbon atons optionalLLy substituted by a free or esteci.f.Jed cyano or
carboxy radical, the norpholinyl, phenyl, tetrazolyL, -SO2NH2,

SO, - NH -t hi azoLyL, dioxoL, free, 21 Novenber 2003 13 2¢$icQ&mbéethoor
salified carboxy, -NHR4c and -CONHR4c radicals in which R4c represents a-
hydr ogen ag%;{) an al kyl radical contailning at nost 4 carbon atons or a
cycl ohexyl® radi* @Y L o pEi 6haP rometingt j tamiede by 20 N2 1adh ¢8k ng R2E

i t

represent suaast idnear-peh Brapeh L kyl radical containing at fost 6 carbon
atons, the cycl opentyl, tetraﬁgdf%? r yi2Lifd@ide sirs esterhéiedt cabiyar vt hi enyl

radi cal , Yc 'F&présehfsthnelokygen @tamigr the-NH or -N-alkyL radical in

whi ch thegr,Enear-Q aﬂqne al kyl .radical contains at nost 4 carbon
atons, D cland D%c Seélyt[ her’, &(ﬁlé?nﬂ%éigpggp df Pheredit thamshahdsenrdiom t he

hydr ogen BYGRYLt hoShydrmal,r adoosheny e bipeay of,, Branched alkyl and
, - u

al koxy radihgalgijcontaining at nost 4 carbon atons a e -
or -NHal kyl radi f:altlgl ‘?wrl]l&]vﬁﬁkt% el iragacads boanshedaalheydt radi cal

cont ai ns &RrABBt adons axbm s Qf@;io%%ltl?géhpg{;f;{t?{m tlg}{,e %gﬁféq =N- Of" kyl -
yI “Fadfc ms at nos

radi cal , ggly\@%g the L ne,af;_l or branched a
car bon at ons, ¢ Tepredentd aheanparvgeadatain andnad vy ethatgagn t he
hydroxyl radicals sed bgyiefiahs ngggggHLgd(%d) being in all possible

racem c, cl@nagtil\%)neri ¢ and di astereoi . SONEF i
addi tion Safts witil diftfealloard etgmai endcilds €51 Méikithg Magral sand or ganic

bases of lsadithpF10dustaOf f; la. ( ._The products i'n which R2 represents
o nitEqr %Fé%g%%¥%?g&l'A Juiftleopameitbolkar  subj ect

cycl opentyl. are 1'gl\lji te particular
of the pr%ll?e‘?ﬁl}? eéd éd kogy thetpiothugtst ofodormy a6l ag%mgefi ri%d above,
cor respongidigai idd g f.gklowi ng formul ae: - Di hydrochl oride of BafyL :
trans-4--[[[2-[ (4-am nocycl ohekyPy2 atoms optiorially substituted by a

ani noJ - 9-CHEIDpervOPH- O POk 6r ydi+ &l N BIHU 1) - tﬂ%@%‘r%)‘%%?ylj

Di hydr oc i f | _trans-4-[[2-[(4-aninocycl ohexy
ani %o] -9@ (yféloggé{%tly%gr{fﬁﬁﬁi hP b L34 Rtethimolonsevzoabes oxygen or

nitrogen atoms, the -SO,NH, and SOZ—NH—thiazolyl 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,
Rac Fepresents a linear or branched alkyl radiéal 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 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,

Yi SOt e ragsandisl as  t he




21 Novenber 2003 14 - trans-N2-(4-am nocycl ohexyl)-9-cycl opentyl -N6-[ 2-
[ (phenyl met hyl ) --am no] -ethyl]-9H purin-2,6-diam ne trihydrochloride, -
trans- N2- - (4- am nocycl ohexyl ) - N6- - (2- ami noet hyl ) - 9- 21 November 2002

cycl opentyl -9H purin-2, 6-di am ne trihydrochl oride, -

trans- N2- (4- am nocycl ohexyl )-9-cycl opentyl -N6-[2-[[ ( 4-

met hoxyphenyl) - met hyl ] - - am no] - et hyl ] - 9H- puri n- 2, 6- di am ne

tri hydrochl ori de - trans N2 (4 am hocy | ohexyl)-N6-[2-[[[4-chl oro- 3-
(trifl uoron{re %, hen lr (y am noi et h}t/f} ]-9- Che

cycl opent yI'=6H pRFT af and 1e 47 AyFochl btjoagen ateom or

trans- N2- (myc&mxnmcyml(mexyl) 9 cycl opent yl - N6-

[(dlphenylnethl) m noj - 9 urin-2, 6-di am ne rlhd Iorlde‘-
trans- N2- dﬁﬁfﬁg%ﬁ% exyl%“librhg[?ELFq[L?4¢bhﬂ6¥ﬁﬁhéﬁy e

met hyl ] - amm]ntebhyl:}e -e@mtyﬂ@hepenetqlls&ﬂcpw uaeaeﬁ ch rad¥l, nes weu as
trlhydrochl rid rochl rlde of eth trans - ((4-
ani nocycl ohglxyfs) Hitio noi;]/qﬁs(f’é ¥ ahy o33 ien?/‘fr) % CLdS 8Fi LL%
yl ] - am no] «bewrzeadt end -odgzans( basey cN25(a4d— lﬁbﬂ@@lystld.ﬂ’lef)oyhl)li@ (tetrahydro- 3-
thienyl)-N6--[4-(trifluoroneth x% phenyl] - urin- 26~ diam ne
dlhydrochlorldeq moEeéxutxcuH 9 Ydb ﬁﬁﬁ.%f t %%v% nveP§Lo I's
(tetrahydr grl3o- tharamdu)c—t—sNGf( (detu i |(lIOr@I3'etihf)M)E)d- psl’mewl ]-9H purin-2, 6-
di am ne dih Oq:rcggshl oride, - . ., |
trans- N2- (4-7am nchc]foqhexylfJ g- H Usthyi - propyl )-N6-[4- (tri f
| uor onet hoxy) - phenyl # --9H -purin-2, 6-diamne dihydrochloride, -
Di hydrochl oride of ethyl trans-1[[2- & 4- nocycl ohexyl .) -

enf

am no]---9-(1-ethyl propyl)-9H -uri ] am no] - benzoate. A quite
particul ar subject of t JPresent nv ion is also the products of fornula
i Ny

(I') as defined abaqve, respo 0\>t he foll ow ng formul a(e[d}21 Novenber
2003 15 D,c
D,c
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,



- Dihydrochloride of ethyl trans -3-[[2--[(4-am nocyclohexyl)-
am no] - 9-cycl opentyl - 9H puri n-6-yl ) -am no] - benzoate, -
trans- N2- (4- am nocycl ohexyl ) - 9-cycl opent yl - N6- [ 2- [ [ ( 3p #November 2003
di chl or ophenyl ) -am no] - et hyl ] - et hyl ] - 94 puri ne- 2, 6- di am ne
tri hydrochl oride, -
t rang- N2- (4- am nocyc ohexyl ) -9-cycl opent yR3N6- (2-[[ (3, 5-- _
di chl or ophenyl )e-sn8¥h % ghi Pl LT PRy FY aodi prrime- 2o6-dbRARRE radicals
trihydrochl ori de, which R4<|: rheprels.)ants a h drgogecnyélltg%’en‘iinylalﬂlk radical

s-4-[]2- ~am cl phexyl ) -am noj - 9-- _ - '
tplrjtrainn- 6- 3[/I[] aEri( %8 gLeIr}gle eage Oos'ﬁ“i t'r FPEPU RYaFDCHI or Fdelohexyl radical
trans- N2- (4- amior6éyet ldhvexybyt-igucyal openmt ywh; Nouf 45 { 4- »
mor phol i nyl ) - pleayddo+Qkk pur isnes 2, 6- %Ira?}: ne dlgh d%ﬁfhlagr_;:ﬁle,con-taminq
trans-4-[[2-[(4-am nocycl ohexyl)-am no Qf&‘? | BpEht yIrd9
puri n- 6-yl ] am A6] *b¥nLoRf RGN éLdnhydrechliotometryl, tetrahydrofuryl
t rans- N2- (4- aniraacyclsobexydd Tt%tfﬁé(@xbd%‘%ﬂ&éﬁg%'\}%aﬁal,
ni trophenyl ) -9t puri ne- 2 6-ql| ani ne di hydrochl oride,” - ‘
trans- N2- ( 4- ani RocyeI"GRakY 1Y “NBX{ Fari-RBpPeriyieyNB-or -N-alkyl radical
cycl opent yl - QHLpuwh i Rh&- ldinami- ner didayldﬁ@fmﬁgcryl(lggadl—cal contains at
t -N2- (4- am I | ).-.9-cycl opentyl - N6- (4- _ _
mrsflﬂgxyph(enyl ;n“glg—l-&yeypaﬁrg?ﬁéyf)tgmai am ne di hydrochl oride, - D hydrochl oride
of diethyl traRs: 3nd[P2- pldheami mdentical or different, are fhgsen from

| ohexyl) - am l.apent yl - urin-6-yl]-amno]-1, 3-
(t;)e/(r:lzgned%/c;r bgwgﬁy&ro%{rpsﬁgﬁf dty%ee%lr?g?%}éy]t hré-ilfjxlc%l‘t I‘Fé‘ep}lé‘?%arrr €d products of
the present iRAHEEN2EHE soistitaxentsdofalisheonyaichexyt wadi aal are in
trans positioncafids BESREGHt Qh@amgth—ceb§é{pl.o§:0t~N$I%];kgs E%@f}%t i
invention is also the process for the preparation o P
formula (1), a8 TetlhelirgBover earhed etlikzédriagiaHatontreircoapounst of ;
formula (11):cGboN atdhss o cNNntyr bl tN@Ygab@g 20821 140 rali$ . SUP) ecte

i i nd of forrmula (II :
to a reaction yHtJ%ighqgqugngar or brancheé alkyl radical contains at

most 4 carbon atoms,

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

partiCulérly 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,



R2'" -OH (I'1l) in which R2" has the neaning indicated above for R2, in which
the optional reactive functions are optionally protected by protective
groups, in order to obtain the product of formula (IV)inNolMhbeRRozi N Whi ch
R2' has the neaning indicated above, which product of formula (1V) is

subj ected to the reactions of any one of the followng routes 1 to 6:
either, according to route 1, the product of fornmula (1V) is subjected to
a reaction wt ﬁfan%d@pdmrmni@focvotm@mV}%cN-ﬂzpe(lZ}ll wnep{RL (V) in which
R1" has the AL RS cle 0 r |c the optional reactive
functions ar gqgﬁt?%lna qw'alragrﬁgg é/l’erqu 9Bog%ue':clt“| e°GHETHES and n

represent st hé it Y‘éﬁﬁhlef ©.1 and Wnen n represents 1, then Z1' represents
-CH2 in order- toanohizain-aniRbeduedndfy1f ol A (YL dddiy Nb(Z 1)n-R, NN d
NN I R2in V\/ﬁ;IC R', R2' and Z1' "have the neani ngs i ndi cat ed above 21
Novenmber 2005YT7oPHI Y ad&dtditAg?t o Hagtee Xritnarpeloducecof formla (1V) is
subj ect ed to—atreras:—tt\lzemwdlhloayemm@md @icjcqu.h@y]( Mlgy[z NH2-SO2- R1' (V1)

in which R Q%o&ﬁ%eﬁ??m n FI?I cat eﬁl abov In which the aoptional

reactive funCtions are’ optiondlfyprst egt'dd b)?H ‘f)‘r"b‘t“e@tfv‘elad‘Pé‘ﬁps in order

to obtain a ﬁﬁehlﬂtftoceﬂOfmerrula (IX): NNHSQOzZ-RL' | | \> (IX)
- trans-N2-(4-aminocyclohexyl)-N6-[2-{[[4-chloro-3~
(trifluoromethyl)-phenyl]-methyl]-~amino]-ethyl]-9-
cyclopentyl-9H-purin-2, 6~diamine trihydrochloride,

- trans-NZ2-(4-aminocyclohexyl)-9-cyclopentyl~N6- é
[ (diphenylmethyl)-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
trihydrechloride,
- 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,
- trens—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:



in which RI' and R2' have the neanings indicated above, or, according to
route 3, the product of formula (IV) is subjected to a reaction wth the
conmpound of forrmula (VII): G NN 1 R2" NH2- (CH2) 21 NdRertMidzgo3zi n order..
to obtain a product of formula (X) NH(CH2)2-NH2 N(X) CONN 1 R2" in
which R ' has the neaning indicated above, which product of formula (X) is
subjected: either to a reaction withit@a conpound of formula (XI): d-S2-R1
" (X | )y PphhwihiathlS0d-d&i '6fr ephesentsnd he3cp[rzr£[3(m;@d1iiﬂgcyaléule?x?1)Rli ?as )
t he neanj ng | ndi cat.ed above,..in order to obtain a conpound o ormula (XII
and R,'a‘ﬂi'g?\rlaixn% &t PG YEB'QNHPE@#‘Q?QYN{W%‘|be“r%|°R|Le'(X||) CS\NN R
i n which Rﬁéim&rrdz@'—alﬁawecyheoﬁeamng@-&mcﬁﬁt,ﬁs%lalm@vegz—{@r(314)—a reaction
-RL, 1" (XI) Ain which CORL" '

with a prodpuct of farmula (XI)A; C-CO _ _
Fepr et e RIS pOIR R VaFbES] ot R | 2t ooRgimends o HesHESR ng
i ndi cat edi apOvsshlidridleder to obtain a product
- trans-N2-(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-NZ-(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




of formula (XI1)A: NH(CH 2)2-NH-CO-R 1"
have the neani ngs indi cated above,

Rl“

and R

N (XIT)A CS NN |

R2 in which
or to a reaction in the

presence of a reducing agent with a product of fornmuban¥Mhber F86-CHO

(XVI1)
optional T2atti{e
product of formula (XL[[):
| R2

according to route 4, the prodbet-@ fornula (1V) is
reaction with a conpound of fornula (XVII1):

t he neani ng indi cated above,

above, orshacganding tr%aﬁ:%'iﬁg

subjected to a reaction wt
protective groups,

in which R7 represents an aryl .,
t hese radigals?beiqg%as defi ned above #or the Rl radical _

PRAEFUhH dngeac iapt rohhl & ycomsaiae tad, fdrimuaader Lo : obt ai n a
21 Novenber 2003 19 NH-(CH -NHCH -R NN C
in which R and R, have the neanings indicated above,

het erocyclic or alkyl
in

r adi cal
whi ch the

N N
or,
subj eqtred)to a
R' -CONH2 in which R1' has

| in order to obtain a product of formula (M):
NH CO- R 11 89D ReXfiap ntivhi méniRing aind iRt chiaws ot e gpan) nas, ividigat ed

?uor 6

amoRF 2T

t he

roduct of fornula (IV% i's
dePtiorotia Rratected by

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

Cl
NZ N
l N
CI/'\\N f}l>
R,

(IV)-

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):

NH;-{Z:" )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\\
ci” N ’?'
RI

in which R,", Ry’

(VIII)

and Z,” have the meanings indicated above,




“product:.of formula (XI-Xy:-(XIX) CI R 2 in which R2’ has the neaning

i ndi cat ed above, which product of fornmula (XIX) is subjected: either,
according to route 5 to a reaction with a product of 21f\@sBrbar £06% : 51
Novenber 2003 20 CICOOR1' in which RL' has the neaning indicated above, in
order to obtain a product of formula (MA): (XX). (M )" R 2 in which Rl' and
R2' have the neanings indicated above, ¢, according to route 6, to a
reaction Wd h akosQeyanat 3 or a ) : R1'" -N=C=0O,in. which R1' has
the neani ng indi cat edﬁabgvg?gtfnﬁbr gg% (%%%(B%gi RrafprBubet (W) fornul a (MB):
NH CO- NH- RUPIeqtRd] ts aNce@rthNoR w2LhXXl Fo@MBhniincwhighniRls andy R2' have

t he nmeani ngs i ndi cated above, which products of forrmulae (M11), (IX),
(Xrry, (xirr), (M), (M) and (M3) can be subjected to the reactions of
any one of the follow ng routesSHa)SOLR,0r c): a) either to ajgepction with
a conpound of forrmula (Xl V):

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~ | \> (IX)
PN |
Cl N '1\1
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):
NH,~ (CH;) 2-NH, (VII)

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

NH-(CH,),-NH,

s
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):




21 Novenber 2003 21 NR3H (XIV) in which DI' , D2' , R3' and R6' have the
meani ngs-—-i-ndicated previously for Di, D2, R3 and R6 respectively in which
the optional reactive functions are optionally protesied.Bybeldizective
-groups, in order to obtain a product of formula (Ix) : NRin which R1, R2

, R , R6' , D1l' and D2' have the neanings indicated above and Z' has the
meani ng indicated above for Z in whichgthe optional reactive functions are
optionally protected by protective groups, which product of formula (Lx)
therefore corresponds to a_ product of formula (L') in which Y represents
--NR5- the products of fofNHIGHLNH{S&%Rg' t he neaning indicated above for

the products of formula in which the optional reactive functions are
optional |y protected byNprohbecthve groups, b) or to a reaction with a
conmpound of fornula ( \! i which D' and 02' have the nganiyngs

i ndi cated above, i KN To bbtain a product of formula (Ly): 21 Novenber
2003 (ly) in which RI' , R2 ,IR5' , R5' , D1l' , D2'and Z' have the

meani ngs i ndi cated above, which product of forrmula (ly) therefore
corresponds to a product of fornmula (1') as defined above in which Y
represents -0 c) or to a reaction with a conpound of formula (XvVl): D1 D 2

SH (XVI) i whiceh fDE' 288deP2' n DAY & d & RIS didicated ,akeve,

or to a reaction with a product of formula {(XI)a.
Cl-CO-Ry ™ (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 o o e

in order to obtain a product of formula (lz): in which Rl' , R , RS
R61 , D1' , D2' and Z' have the neanings indicated above, which product of
formula (1z) therefore corresponds to a product of fofRganbd Jooas defi ned
above in which Y represents -S- , which Hyoducts of forrmulae (I1x), (ly)
and (lz) can be products of fornula (1) and which, in order to obtain sone
or other products of formula an{cppyLﬁpLéy#ghected, if desired and if
necessary, to one or nore of th foIFémﬁng con¥ersion reactions, in any
order: a) an esterification j.otN of the acid function, 21 Novenber 2003
23 b) a saponification reac |on| f Bhe ester function to an(¥Ei®
function, c) an oxidation rﬁgﬁii Qf -the al kylthio group to a
correspondi ng sul phoxi de & suﬁbhone, d) a conversion reaction of the
ketone function to an oxime functi &3, e) a reduction reaction of the free
or esterified carboxy function to an alcohol function, f) a conversion
reaction of Epewﬁﬁk x%,function to a hydroxyl function, or also of the
hydroxyl function to &h &Koky N#tdicthomeay)inrgs oxiddaticen meagtion of the
al cohol funcbrenatecadingl€lehydg,e aci r ne function, h)_ a conversion
reaction of the.nitrile ?édical_to%'tgpgaggﬁéﬁ?gi?Eag?ﬁﬂﬁ%?iLﬁvkeﬁ%tion of
the nitrat ed58§?r’ﬁ‘65?fast‘f o difiatdtied wéshpeundspojihdass ef b FanEL | pfvTEACT i on
of the protective groups which can be carried by the protected reactive
functions, k) a salification reaction by a mneral or organic acid or by a
base in order to obtain the corre&ponddrigHsalt, 1) a resmﬁgﬁfykyeaction of
the racemc forns to resolved products, said products of formula (1) thus
obt ai ned being in al

: in which Ry’ has the meaning indicated above,

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

NH-COR',

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
/l\\ ] \> (XIX)
N
Cl N t
. RZ

in which R;’ has the meaning indicated above,
which product of formula (XIX) is subjected:
either, according to route 5, to a reaction with a product of
formula (XX):



possi bl e racem c, enantioneric and di astereoi soneric isonmer forns. It
shoul d be noted that such conversion reactions of _substituents to other
substituents can also be carried out on the startifgpragiicbs apawel | as
on the internedi ates defined .above before continuing the synthesis
according to the reactions indicated in ithe process descri bed above. Under
preferential conditions for the inplenentation of the invention, the
process descri bed above can be cagﬁ&ﬁgRout as follows: 21 Novenber 2003 24
The reaction of the product of formula (Il1) with a product of ®&mula (111)
in order to produce a product of formula (1V) can be carried out in
particul ar innt heipresen - DI AD (diisopropyl azodi carboxylate) or
al so of triphenylphosbh?ﬁg g%%henyﬁf@ Fﬁdgch?%eH¥“§Uch as THE or CH2- d 2
or al so DMF. 'nOffer prodirde iaf af roddat (dd Ifbemtibe B2, )r-adi cal represents in
particul ar an al kyl, cycloal kyl, tetrahydrofuryl or tetrahydrothienyl

radi cal. There can be nentioned in pagticular the followng products of
formula (111): cyclopentanol, 3-hydr iy- t et rahydr of ur an,

3- hydr oxyt et r ahydr ot hi ophene, 2- hy Fb?%ﬂﬂfanol and 3-hydroxypentanol. The
products of formula (1V) thus obtai ed,gre subj ected according to route 1)

as defined above to the action “th p§oduct of formula (V) asgefined
e -

above in which n represents theldnt 0 and Z represents the-

radi cal when n is equal to 1gin @artﬂ#ular in an al cohol such as butanol

at a tenperature of approximately 80Cmr in DVF in order to produce a
product of fornula (VII'l) as. defined abbve. The products of formula (1V) .
are subjected according to route 2) to the action of the product of
formul a (VI )1asvhigdf Roecarabdve hawahiteh méahepg oS end Scat¥R addycparticul ar in

THF, DME, CZ2L0E,-{7 o] 2 in order to produce a product of
formula (1X) as def i ne ga%%aéiﬂfwg’SE%dﬁcf§a%ﬁ“¥bﬁHﬁPaaOlV?OQY@HGM$kHtted

accordi ng toformula (XXI):
Rg_' -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 (VIIT), (IX), (XIT), (XILI) (
(Mz) and (My)

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):



route 3 to the action of the product of fornmula (VI1) as defined above in
which Z represents the -(CH2) 2NHR3- radical, in particular in butanol at a
tenperature of approximately 75C for approxi mately 2:90RKq3eh0&H-Sokn or der
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 DVE, Cs2CO3 or al so CH2O 2 and
N(Et)3 for approximtely one hour at afrbi ent tenperature in order to 21
November 2003 25 prgduce respectively a product of formula (XII) O (XII)A
as defined above. E“ product of fornula Mcan al so be subjected to the
e Q§

action of an abPd f formula (XVII) in particular in an alcohol such
as nethanol orgethy TWRthe presence of NaBH4 or NaBH3CN i(HI8tder to
produce a produtt o ormula (XII1) as defined above. For the other val ues
of Z, the corresponding products are prepared according to routes 4, 5 and
6 of the process as follows: the products of fornula (TV) are subjected
accordi ng tonrduted 4,10 L:he ACt e QﬁfnhﬁmpmgqugaQIn%gr{ﬂgg%4gg@ 1) in

whi ch Z reprggpnh%lcx%in grd r to produce a product of fornmula (M) as
defined above: ' ThE Fealtidn 6 theproliucesercroraly ald W)icki tthet he

product of dmrimmlad XMEtide cRmcheocRAr & &bAULLANGS LDE.SaE pgonditions as
t hose for tn%m%% c%ion of the product of fornula (FV) w th the product of
formula VI ' ordér®t 8" Hroddde °FAET pFodthia i6F af sradiat (¢K) formumis ch Z
represents S0Q.: The products of formula (1V) 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 aggQiAjngto route 5 to the
action of the product of formula_ (XX) in whidh represents COO in order
to produce a product of fornuI-R:NQ) as defi ove, or according to
route 6 to the action ofD odyct of fofnulg (XX) in whith Z
represents CONH i n order ¢ a'‘prsodu rmula (MB) as defined

above. |
R,

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):




The reactions of the product of formula (XIX) with the products of
formulae (XX) or (XXI) can be carried out in DME or THF, in the presence
of Cs2C3B or K2COB8 . The products thus obtained of fobwReneMddos (11X,
(X)) , (Xrr)yA (xerr)y , (m) , (M) and (M3) , as defined above are

subj ected according to route a) to the agtfion of a conpound of fornula
(XI'V) as defined above in which Y represents -NR5, for a condensation
reaction which if 21 Novenber 2003 ®@-(zgmpropriate can be carried out at a
t enper at ure of approxinﬁtely 140C. | such a condensati on reaction can be
followed by a salificatigf reactip e presence of hydrochloric acid
for exanple or als®, aric, itric ) nmet hane sul phonic acid, in an
al cohol such as fob;exa : or-Ntet hanol in order to {rdduce
products of forrmula (IX)y—as defined abqQye. The products of formula (Ix)
are therefore products of formula (I) i which the optionally reactive
functions are optionally protected and in which Y represents -NR5- as
defined aboven Wheciprraducks ,oRksT.omaul aB’(Vbi1adna GF Xhavé XHe meaXlihyA,
(Xrnrr), (Nﬂ)ingyﬂgta %bg@B), as defined above can al so be subjected
according toroufe %? 0 the action of a conmpound of formula (XV) as
defi ned abovehinhwhighucY pépfesentss (The toxygBrecatonrefminds aendensati on
reaction for_ex le in the p ence ,0f. NaH i.n THE or t anbi ent

t enper at ur e SFOMEP é”§%8§ F%%:P@ﬁcﬁsadgghﬂ%%E%ngnlPeﬁ%gggﬁgcan be fol | owed
by a salificapbreserteacOi-on in the presence of hydrochloric acid for

exanpl e or also.0f $artarie, 6l 1ric or nethane syl phopic pagid in an
al cohol such "as tor  exanpl'e et hanol “or et hanol™ A"t det ‘pr oduce

products of formula (ly) as defined above. The products of formula (ly)
are therefore products & aégi in which the optionalbxnﬁeactive
functions are optionally, nd in which Y represents -0- as
defined above. The produtts formulae (MI11), (IX), (XII), (XII)A

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,



(xrrry, (m) , (M) and (M), as defined above can al so be subjected
according to route c) to the action of a conpound of formula (XVlI) as
defined above in which Y represents the sul phur atonpifgledb&omdensati on
reaction in the presence of a base such as Na2CO3 or NaH in THE or DMF at
anbient tenperature or while heating: such a condensation reaction can be
followed by a salification reaction in thespresence of 21 Novenber 2003 27
hydrochl ori c &tid fapeneXanpt ecrorrealcsaoaf ot affArdGor GLLLE foPleo TR ARG

sul phoni c aci d,,inan al cohol such as for exanple ethanol or nethanol in
order to produce products of fornmula (1z) as defined above. The products
of fornmula (1¢) & @xiHeté&foreeprtoducbs ofie qu{yrmlhqo(%}o@l@ mhich the
optionally re i nct i I optionally protecfed and in which Y
represents -S{é‘&%alﬂse\é g%:ﬂgg% a (%]\q/)e}{.%d'?hgraﬁ’i‘ﬂ%h%qfncti on of the conpounds of
fornul ae (Ix)9) A BPpvandi¢n eaas idef bAethabaneneproheciad Ry sa gLxoup such
as Boc or CHZ;phewpyl can be rel eased under the usual conditions known to
a person skilled in the art. The saponification reaction can be carried out
according t ot e "GSUEF I HRtIfods iknowh tioe & per seneski t Bthd RakBexart, such
as for exarrplﬁmicmians%v&ntal%ggla%gg%poannol or ethanol, dioxane or -
di met hoxyet hane, in the presence of soda dr potash. The reduction or

oxi dati on react iPoRENBFr IR Fragtiéenoff fror milkaxg| Ryndtoi cin pooduRydebx§or mul a
(I') can be cafunicedofUtor r dien ual t hods known to a person i
skilled in the ar,t.pAccgérlglj%ngEt gh%ﬁ@%’ﬁés%g gngon,tcﬁé"“ alerY  Re' | R3 “
. Z , D1' dW#eP2°": the products of formulae (1x) , (Ty) and (1z), do or

do not consty)t dheop! @AUGH:s ref f orul a () nd_can_| ead to _products of
formila (1), Qr be converted to ofher ptghéa)dﬁ? 8h%? S eratel §2 by bei ng
subj ect ed t 0 JAEN¥Te no¥E Pt ketoreabtriadisna) to k) indicated above. Thus

the various meagtiy@vdnehi eBg-MbLhCanbLg; carfied ;1 o
tetrazolyl,

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 alsoc 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:



by certain conmpounds of the reactions-defined above can, if necessary, be
protected: these can be for exanple hydroxyl, -acyl, free carboxy or also
am no and nonoal kyl ami no radicals which can be prot ectegbBmbthesoz
appropriate protective groups. The follow ng non-exhaustive |ist of

exanpl es of protection of reactive functd ons can be nentioned: - the
hydroxyl groups tarf FE TPt 8t Blef prodwanpi® fyrradlleyl (121 Nawenber 2003 28

radi cal s speduas tgr trorhut ¥l | hylsilyl, tert- butyldinethylsilyl,
net hoxynet hyl , tet rahydrggxré%%i ?F[Iﬁe%rz@ S S T \t/’t‘ﬁéluﬁ%ri ﬁg gr oups
can be. pridtE8tiéd (oY eranprechyraeetgls i rddnticul@Rzyh, the presence

tert-but oxycay yl enzyl bonyl , . phthalim do radicals aor other

radi cal s kno_vab‘iCUr} [g)elé\'ltéi ggﬂgﬁ%%&é J(r‘)y%lzcédjt boeyilageoups @déR € the fornyl
group can e Rirestvdehedrhfoe Bixandhel i ninhe terpeef SYShi §s OFHNAs: Cgli C

ketal s or cithiokgtals ﬁlﬁch as dinmethyl or diethylketal or ethylene

di oxyketal , or diet y?t i oketal or ethylenedithioketal, - the acid

functions of tHe phedpcbdudesstibechiabovecadn Ree pifrgdesised, amdified by

a pri maryr%r r%%%%r%qsari am pe for exanple in nmethylene chloride in the

presence, Tor exanmpl & Pof 4Rty 1as-aidiviet FycasiAsplopyl ) car bodii ni de

hydr ochl ortiederahgtirattbi- ¢t ot er@er M yH& ¢ i e %thcégncti ons can be

protected for %Far’rgle in the form of esters formed with easily cl eavable 3
esters such as {fié® GBAZHT BNt yin estrérisudnresher Sokhowangn peptide
chem stryprodacteasti e9sn i eh 1 ’ f formylae (Ix), (ly) and -
(lz) as dgfi ned above can&E%Mgu%?e'c@ﬁo%%%gégfgédg é?gf:?xﬁécessary, can be
carried olfrrPBrdERanpre, Fuetrreytatdiabatiedthépphéher2-a) The products
descri bedhabe i I € he. .subject, on the optional carboxy
functi ons, @of Mggtgg???%a%?%ng erg/eda%%ﬁ)%’%lt\?ﬁio h can be carried out according
to the usual .. Thaephodscknowh formmlpergon skikl 68tk inédea BE tsup)e ey

opti onal 99@¥§&§h8nt8frgﬁ%éﬂlflggndé?ygeaoagg¥g 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 % 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;C0; or also CH.Cl, and N(Et); for

approximately one hour at ambient temperature in order to



functions of the products descri bed above can, if desired, be carried out
under the usual conditions known to a person skilled in the art in
particular by acid or alkaline hydrolysis for exanpl®t Kyvesask 2003pot ash in
an al coholic nediumsuch as, for exanple, in nethanol or also by
hydrochl oric or sul phuric acid 21 Novenper 200.3 29 <c¢) The optional
al kyl t hi o gpeupscefrddiecprodugts glestiicbgd rahoue QQEI, i, desimhedas be
converted igtg.thg Qeresponding sul phoxi de or sul phone functions under
the usual c&fdirtTonE°Known to a person skilled-in the art such as for
exanpl e by perathepuultrastf oscexamke pef aceld GachifjQfted to the
netachloroperg§gzoégéﬁgi OEH§|SO by ozone, oxone, sodium periodate in a
FEMHEE HYA

sol vent sucR“as°for" éxa \y STEARofF X HEl) din aprekbmelaR &nbient

t enper at ur ealébhal niunth tbemsthphoXicde kA1 ON (CaMbE EHCOW apetiaby, an
equi nolar m xtyre. %fN t he odu.tct taining an al k¥l thio_ group_and the

reagent sucftas®i i parti %’Eﬁqea"? 8 63358?%.8 A AENG tﬁérméiﬂapﬁéﬁglf ufet i on

can be encodeageed ibweve.m xture of the product containing an alkylthio

group with an exce of .the reagent such as in particular a peracid. d)
The conversion rgé%%tsclsnc?n 05%‘e5 Kaef‘gense OfEUZCtFIE)‘?I T EERPERE had Ys&Scarri ed

out under thesusustamendictboasnknomroaea 4 per soi skbkl ek igrddResaek, such
as in parti n.action.n th resenc f an optional|ly O substituted
nyar oxy s an So PoeSh A eBRa e B RRT R Rl Bt RAST ce A ae

t enper at ur etor revnid el heathngacte)orThe apti pnadudt e€ abresierixfiad)canboxy
functions of EQ§ %rggqgggngesgéiQQ%r%govg can be, if de ired,f reduced to an
al cohol functidn by The SHeFRods Rh&Whictotd Pttt ekPFPRsy #f the art: the
optional esftermfiladiigarboxyefivect ebngecan be, if desired, reduced to an
al cohol functio t he nethods known  to a_person _skiJled in the art and
in particul ar bgr€¥t%aﬁ%ﬁogn%gdﬁﬁhﬁﬁfﬁﬁfﬁy%ﬁid@mWﬁaa%;% VERD th(?h as for
exanpl e teprafydr afturfammot a al 60 di)oxaneborcathyld ethennddtheheptsaasal free
carboxy fungtl ons, t.he Rrodu&gglidescri ed an%%ecan §Egtif desired,

of

as those hé

reduced to an al cohol reaction © pro of
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




function in particular by boron hydride. f) The optional al koxy functions
such as in particular nethoxy of the products described above can, if
desired, be converted to a hydroxyl function under—t bheNdsérabercamogdi ti ons
known to a person skilled in the art for exanple by boron 21 Novenber 2003
30 tribromde in a solvent such as for exanple nethylene chloride, by
pyri di ne hydrobrom de or hydrochl oride opgal so -by hydrobromc or
hydrochl ori ¢ appicdpi etwateen oe tarfiddoor aceli G doypdesereflux. g) The
optional al cohal func ilon§4§t theua{oducts described above can, if
desired, be E5RVErted 10 al'dehyde @t acraderimfcidrorsabyioni et ih under the
usual condi t ifoAdokedviry teo sal ipecsoivms kickkedoh N heApteS6He ase for exanpl e
by the action fahganese oxide in grder to obtain al dehydes or Jones ‘
reagent in or: gr%(t:o ac%egglgc?%li‘.e’ha)mp%?‘ﬁe%pﬂ%héﬂf NREERFEC f URdE nSTof t he
products deseoetbete mbehendéanacid, desiahedlchieo Cnver hedrsp deidazol yl under
the wusual c LELP a person skilled in the art such as for
exanpl e by c%@ﬂoaddr% ig{r%%glgnai)nle a(ﬁdlzéf 59i e PFOIpGES kA Sodi um
azide or tridlfkyla$ riefdingd apotde nitrile function as is indicated in the
met hod described 4t oLl ow reference article: J. Organonetallic
Chenistry, 33, 337 ( f)“‘c%z?mp%méﬁé‘oﬁ I HGGEFGOPR AV ThAL the
conversion réacnitbn Of) an edidandte opdionenl @ncadn ipar fhset BdnOfara
sul phonyl carf St | urea, can be carried out for exanple under
reflux of a gg?%/eantlx}s) %%kggg‘?%ranexalﬁp @l%‘},ﬁ{,efﬁgrieﬁepﬁﬁ presefiée of the
appropri at e dafiesd labdve.under st ood that the reacti ons descri bed above can
be carried out aspindj 0 sQ, ,ILf pri , ,according to other
usual net hods known 5%§hgg?s%fnags GHaG ?ﬁPf He (3}(5! (3 e & 4Menati on of
protective gl¥lpk sudh) asiM0r aestatiplle athodstiradiapavedeabaviescar be carried
out under the,y it ons kno to rson skilled in the art in
particul ar by g%ﬁg(fdhgégrgg %/J"Sril% carrre %hft‘% At 4RF LSyt IFogeound

of formula (XV) as defined above in which Y represents the

oxygen atom, for a condensation 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



hydrochl ori c, benzene sul phoni c or paratol uene sul phonic, formc or
trifluoroacetic acid or also by catalytic hydrogenation. The phthalim do
group can -he elimnated by hydrazine. 21 Novenber 20031 Bverfbdd Bigzof
different Protective groups which can be used will be found for exanple in
Patent BF 2 499 995. j) The products descri bed above can, if desired, be
the subject of salification reactions feof exanple by a mineral or organic

acid or by anphpesloQl QE9ANFSr RasGpAcCOr ding, 1. the,  psualcimtibods known
to a person skilled in the art. k) The optional optlcafly active forns of
t he product sReHRIRG | PERGBOT2Tith HE prephede bysucksebufdbr6T™Rlie raceni cs

according tocthgnsSUA neRhBRES KNOMIcLOLd PRIGRAN Skbhlefsidr ddhewant.
Illustrations of such reactions defined above are given in the preéparation

of the exanpl(éd) desd5BEE @ % ter. The products of fornula (1) as defined

above as well as tHde@irbdadditdorrsalis Wiih A dshaverusefdttucts of
pharnacologicalm%§£o erties. The products of the present invention as
e

defi ned abové&®~ Ri nds8Mrhi Bia OPy 1prabky ticdstdregf Batt ¥Rt Fvity. The
cdk' s play aocgendadllyl preteédrdéderddiihi ahiom,y the rcdeuelopsenis arditbe
conpletion of the events of the cell cycle and thus, the inhibitory

nol ecul es of 2@k are capable of limting undesirable cell proliferations
such as those obmer \wednenreROCRIS 0 PSRRI @Shgouddengal rgrewds @Eanasites
(ani mal s, protisb%%i such inhibitory nolecules of cdk are thus also
capabl e of intét g 2 n®8 hee e 4PP8R: P rotRseGdBYene? BN € Udiis8Sses
such as Al zhebsesr SHIFsRASEL KWanases rwheLdeBLRdpar theubardly seastibve to the
inhibitory effects of the derivatives of the present invention are in

particul ar cdRIY" dkZ PEFRAY Tok's Snd"clRY.25tre products of the present

invention are thergaf ghagonendenetbivireld canbh NB4r0tHeC cRFOPeAtd &S .actiedphgduct s
of the present invention have in addition to their _specific inhibitory
properties OFok$m%§§§Flu@8F@ﬁds known to a person 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




cellular effects such as antiproliferative properties and in particular
effects on apoptosis. 21 Novenber 2003 32 It is known fromthe work
described in the literature such as in WO 97/20842f thatciehedd @ashi ps

exi st between the cell cycle and apoptosis. Anong the routes leading to
apoptosis, certain are dependent on kinases. The products of the present
invention are in particular useful for tunmour therapy. The products of the
i nvention can al so therefore incre‘?lﬁe the therapeutic effects of the '
anti-tunor agents which are currentlfy used. The products of fornula (1) of
the presedicd nivettGrons tREFePYrE -hdvdmglihvesphyti ctfdriy antimitotic and
anti - ngyfeaeganaratkiiveLpreperd i B cnlNese-pProRGatdSer dritstlif petlglr use in
therapeutics and a particular subject the invention is as nedi canents, the
product srof<®®firul a (1) as defined above, said products of formula.(l)
being in gLt pess @Ir%ub@cegj]cbe g Hd QeI ir6 raBdansi asteraeitsoneri c i soner
forms, as well as the addition salts w.th pharnaceutically acceptable

m ner al tahbybr gatit lacit8S L oP Ut O ¥ HR TR E L al PERAY b §5TR B es of sai d

pr Oduchghefuaigﬁ{aﬂ & adVleaBsBE o padd | Gldiata 1SURRBGH Of pdecidwention is, as
medi canents, the products as defined by formula (1c): NH(Zc)n-Rlc N N YC
N | K ghemiatwhi ch: Zc represents the divalent- -CH2-, -S02-, -CO-, -
(CH2) 2- NHe o - {GR) ARk ¥hich- 6EHNL- NG~ pheny! chadbeabrdtectashi ch the
phenyl radicals are optionally substituted by a hal ogen atom a hydr oxyl ,
trifl uoomeehyhelal Koxec LRI Af ngrelic or non-cyclic Retals ©

thioketals such as dimethyl or diethylketal or ethylene
dioxyketal, or diethylthioketal or ethylenedithioketal,
- the acid functions 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 estefs 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.



21 Novenber 2003 33 at nost 4 carbon atons or free, salified or esterified
carboxy radical, n represents the integer O or 1, Rlc is chosen fromthe
hydrogen atom and the phenyl, -CH2- phenyl, -S02-phenygl Nov&ehehEW! |
pyridyl, alkyl and -S02-al kyl radicals, in which the alkyl radicals
contain at nost 4 carbon atons and ape opti onal Iy substituted by a free,

sal i fi edcorTiestert foredl c;aalrld:ﬂmmroa@lr%lp,s ?ll I }Qgggﬁgpﬁﬁ%ﬁ]cg:ﬁgb‘ﬁ:: zg::}e
Peh

optlonaIaIaB/ substltgwe one or nore radica

atons and’ the T8l ol ff Tddital’® comyerseyl incpamdbe nbtrespeniifhgor omet hyl
trifluorsusitaxide dhigal A, al ontain at car bon at ons,
al kyl containing at rmstﬂ%dncar bgn tggéﬁsgopﬁ)ﬁ oﬁgf“l ngugofslof’utl aoﬁfi a
cyano, - dr° coBauEadikddiled he phenylrr tethazel ybr eeympoal kyl

radi cal s,d pHerdUntgq, Ry e oxygen _or ni trogen atons, the-SO2NH2
and SOZSpNH-t hi azol yl radlcfc%gl s% %QSFtlFr 86lde8ferified or salified

car boxy et el oy et betmez o L. cNIRA G amdai§@\|5|$4@zbﬁgl caksnkn wbhehnRéc
radi cal containing at nost 4 carbon

represe drogen atom _an al kyl

atoms o ezf (;%fc 9.ohexyl” Sé%v@&lt SHFf‘oﬁél ﬁ?rsabélﬁlpﬂat@ﬁtby?@ﬁeI\Hzloradecal

R2c represehicscand ianeambaenlr anghRed,alkyl radical containing at nost 6

carbon atons, the gyclopentyl, tetrahydrofuryl radicals or the

t et r ahydr ot hi ARG & gp SYéPP@ﬁSFLéSeﬁUBCtheno;zygelneadammmracgm bNH or
- Nal kyl amadicedlne 1% he ¢l a branched. al k radj c cont ai ns at
nost 4 car bcc)%@atorrs W&kgﬂgtﬁ of Eﬂgl E)ﬁgauc}['d%%?lg‘éé?l%%/ Ared 'F%L‘E hidre chosen
from tK&EKPdRAgenhat orpgehe hydhoaylmaﬁaﬁaiculiﬂ;e dipedscod . br anched E
al kyl and al 69))% R?E c%ks coz ining at ppost 4 carbon atons and the -NH2,

-NH COX Bu or - N radieaPg8ers TWAFERCR hea i hranepument Hed al kyI :

r adi cal rrmxmlaensfatharo,jsfcoéuccaebﬂﬂaﬂﬁ ya®rl

=N- Gal ky| radi cal in which the Ilnegﬂr@or b?%ﬁ%ﬁ%}g%lipé glcal cont ai ns
at most 4 EEr Bg EBEonE299Rt NBVElhRs DOParticular a PeraCld

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



34 R6c represents the hydrogen atom a hal ogen atomor hydroxyl radical,
the said products of formula (lc) being in all possible racemc,

enantioneric and di astereoi soneric isoner forns, as weklnoesmpéheaddi tion
salts with m neral and organic acids or with m neral and organi c bases of
said products of fornmula (lc). A nore pgyticular subject of the invention

is also a [» Sa oducts o) i fJ.ned above by
formul a (?5lﬂ?gk1€§?§%)n %é%?é) %ﬂﬁé%é?ﬂéﬂéﬂélﬁ§%ﬁ¥%ﬁﬁ% Zc represents

t he di val ehtorgep. _bYSEﬁrldlMK}hydrd&}ﬁmldbrﬁ* hydrqoOHR)r iZleNalrk@llso - ( CHZ)
ubstl Cur B KhaLaghafle B Ml T p O ot [ sk et (Rt PA Y

substi t ut ogen at uoronethyl oxy
cont ai ni ngcatiobstid uga@sbore 8L HE Or free salified or esterified car boxy

radical, n re%resents he i nt eger 0 or 1, Rld is chosen fromthe derogen

atom and Phe’ PhePytontpalcohpbriunctigns gerfie RFeg Kienyies AHRA and

- S02- al kyhpotadega] sifidehied, the aliyd rradicals LoRiRl Brataamest 4 carbon
atons and are optionally subst’i t ut ed by a free, salified or esterified

car boxy r&dnebionantly ab¥idael phanyder rtgdud c-sﬁ@lar@mbtﬁwv@l lkynosup St taut ed by
one or @erg@m §E‘l§le<§h9r§ %racwat ST 0 ALY ]_aen%yt %emé t%loﬁn
y al’ky al koxy

cyano, trifluoronet tritluoronme oxy |o

radicals c@nmem%amgse10$mﬂﬁ ¥n cardron tat arsaial kylldedtgnrtes mrn@on&b nost 4
carbon at ons opLi ona substltuted by. a cyano or free or esterified
car boxy rﬁﬁl%’f‘) ’ﬁ% ol i YT SHHERAS - tetrazolyl, -SC2NH2 salified

S02- NH- - thlaibéybptﬁbﬂap|nlﬁff¥h Zin Nomaesr 20@3 products described
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.



35 esterified or salified carboxy, -NHR4Ac and - CONHR4c radicals in which
Rdc represents a hydrogen atom an al kyl radical containing at nost 4
carbon atons or a cyclohexyl radical optionally SUbSBHN&SﬂbQNZEﬁB NH2
radi cal, R2c represents a linear or branched al kyl ical containing at
nost 6 carbon atonms, the cyclopentyl, tetrahydrofuryl radicals or the
tetrahydrot hi enyl radical, Yc represents;the oxygen atomor the-NH or

-N-al kyl radicalp 1lrgtV\ﬁa,lgCB therlin hed_al icak GonLains at
nost 4 carbon at ons ¢ and Dec e%oet%r(:tgf gir{a‘é S “‘m’ch‘ ?C%rent are chosen

from the hydtbdth fé%“d‘ﬁ’] fPRecy®p bxyin readienal PEt hed99 resr- or  br anched

al kyl and al koxye radickaks 9@9&915@@93 arbon ato the - N2,
- NH- COOt Bu ?)r I\TI-I-%QJK | radicals in ﬁ]l ch%%‘he %I near” c} %r%anc%ed al kyl

radi cal confaPiRCtateimsst 14icehi o ataripnsofotrogeamere fl:qrmtmheef@lo@r _
=N-Cal kyl ragisade adil Whi 6h Lheild near, ﬁgehegghggsg' kcycorrd%q gl; geotains

at nost 4 carbon atons, R6C represents t Fogen atom a ogén at om
or the hydraud meddiosis| k“@ﬁﬂdtW@dlﬁn@nofskﬁd)tlﬁﬁl an (i) doei-ng |n al |

possi bl e ragem g Opegqeg,%llogsugapmacg ereoj sogpric isonpr forns, as well
as the addition salts with mneral and organic acids S A W|th mneral and

or gani ¢ bas@ss@filssl @bgredaet sbofp faransca byl disoMgint e fpanei cabenisubj ect
of the invention g, +as B, SAENSLhIde RLoducts dpec_lsﬁcsrdnt)tefﬁrge;ter in

t he exanpl es and I'n particular the products of “f or 'ned
above, correpordi-ng to the following fornulae: - Di hydrochl ori de of butyl
trans-4-[[[2-[( ¢l ohexyl

ami no] - 9- cycl opéeknlfly 3&{]‘0“5 X QLfCharﬁer?otlonfh%fl%ee%ﬂ?é)tvg are given

Di hydrochl orm dz—:heofpreztplayhtwansf delid 2{adiasl desyclioheXidrepfter.

am no] - 9- cycl Op%é/&foﬁ %I)QB %v%%ag‘g&ﬁ?% bﬁ%%oatg’above as well as

t rans- N2- (4- am nocy
[ (phenyl met tiydi) = aicialioat bylis Qﬁ[trpwmmiszhaveduaémme pHardray-dneghtori de, 21
Novenber 20013Opertles

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.




36 - trans-N2-(4-am nocycl ohexyl)-N6-(2-am noet hyl ) -9-

cycl opentyl - 9H purin-2, 6-di am ne tri hydrochl oride, -

t rans- N2- (4- am nocycl ohexyl ) - 9-cycl opent yl - N6- [ 2- [ [ (421 November 2003

met hoxyphenyl ) - net hyl ] - am no] - et hyl ] - 9H puri n- 2, 6- di am ne

trihydrochloride, - trans-N2-(4-am nocycl ohexyl)-N6-[2-[[[4-chloro-3-

(trifluoronethyl)-phenyl]-nmethyl]-amno]-ethyl]-9- cyclopentyl-9H purin-2,

6-diamne tri l?ydrockhl ori %e, - 32

t rans- N2- ( 4- aim nocycl Clexy P B8y dpalnogiriNgd in the literature

[ (di phengurbt byl Jr add rvo]/2eshyl | £ Q4+ [NpES diam ne . trihydrochloride, -

trans- N2- gjl-lan‘i nocycl ohexyl ) - N6-[ 2- ﬁé{lf[&é%i“gpggﬁe%ﬁﬁ? dddedroeht

met hyl ] - & nof L et hyi ™ SPEPEPEPENt VAN stiei moRt6s diearimeg tori hydr ochl ori de,

- Di hydr ephpoos e, afer@bhyl abbadStenten 45 k%aL%“g

am nocycl ohex,%l%- amdn(:c):]t- 9- gt et rahydro- 3-thi eny ? 9H puri n- 6-

yl ] - ani no] - behYodti@ducts of the present invention are in particular

trans(. +uspfN2- (b amimaacychehgxy! ) - 9- (tetrahydro-3--thienyl)-

N6-[4-(trifluygronethoxy)-phenyl]-9H purin-2, 6-di am ne dihydrochloride, -

trans(. +-.)-N2:g f—réi’ﬁflﬁ%éyﬁ oHEXyiNvegLipat cahyaltos .Bwrefore

furanyl ) intNGed{d-dHe thuekopet NOXYDr nyle] = in- - diam.ne :

di hydr och%ori de, - t rans-ﬁZ-(4- am r?%?%e%%h‘é%?%l- ?ﬁ@?h?g?ﬂrtgpyl ) - N6- [

(trifluolBhet HoH& CHERERYEY - 93€bur i n- 2, 6-di ani ne  di hydrochl ori de, -

D hydr ochl or ide: ¢frocatiBYL anSF 2-¢4-am pocycl ohexyl )- .

am no]-9-(1-et hy?{)r opy!l )éf—l— {)%[ﬁlr]l[éa- 6!-I36/I f?gmgﬁﬁf%seenn%oépé?ntﬁoaui te

parti cul BrestisEctrade” ahet presemicilavént aoninstal iso angs anedi-canent s, t he

product sp&frdrdaskaat 1) i above, corresponding to the follow ng

formulae: - Di %@gr och%o??%%&géfﬂ%%%yl trans -3-[[2-[(4-am nocycl ohexyl) -

am no] - 9- cyclBért Properiieuriusté-Lfyl Thait noje benzoatrapedt i Novendes 2003 37

- trans- N4 am.n : exyl ).-9-cycl opent yl - N6- [ 2- 3, 4-

di chl or o%ret%l;{/:l?mﬁetg% %ggme(l#o]l-ngrteﬁéllﬁ@f—ﬁ- ' cf‘,"%%?anfﬁ%
products of formula (I} as defined above, said products of

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
R C N - N>
D.c I N
I
sl L -
R c

2

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




trichlorhydrate, - trans-N2-(4-am nocycl ohexyl)-9-cyclopentyl-N6-[2-[[(3, 5-
di chl or ophenyl ) - net hyl ] - am no] - et hyl ] - 9H puri ne- 2, 6- di am ne
trichlorhydrate, - 21 November 2003
trans-4-[[2-[(4-am nocycl ohexyl)-am no] - 9-cycl opentyl - 9H
purin-6-yl]am no] benzeneacetonitrile djshydrochl oride, -

t rans- N2z ¢ 4masi nocystiobexyt dm9- &y ct ntyl:N6- [ 4- (4- .

nmor phol i nyl 2) henyl ] - 9H puri ne- 2, 6-]%1?'an%/alnlel'\£§i%dydjrrocarﬁtgrril el,ecl -
trans- 4- EFE-T’{()&-E hoRYcl ohexyl ) - ani no] - 9- cycl opent yl - 9H

purin-6-yl }@g}@@énpgngp@imgé%eididﬁy&r ochloride, - D hydrochloride of
trans- N2- (4-am nocycl ohexyl ) -9- !

cycl openkyd -IN6-qfR SN rfgeive iyie) h9rpgennet3nbadiiathBephenyl, -CH,-

trans- N2-( 4- am nogycl Xyl )-Na- (4 _am. nophenyl)-9- cycl opentyl - 9H puri ne- 2,
6- di am n%}(‘%?ﬁ{?drg‘% f (??ﬁ%%g)i') ﬂ@-gmn%, Byfl)@‘/‘ﬁr alkgl arrl)d - Oz—alkpyl

t r ans- N2=gdiami nocyc | whiexty [ )hd-cpmolopertita1dhtain at most 4 .

met hoxyphe I3-9H- uri ne- 2, 6-di.am ne di hydrochl oride, -Di hydrochloride of
di et hyl ‘f?lg‘%% 53_1'[? _ﬁrkffaﬁﬁend)_ptlonally substituted by a free,

cycl ohexyi) i ededodr %=yt ionant Wa YdRULHRE M 1 3 ngk- 1,3 .
benzenedi car boxyl ate. The nedi ca‘w—f{rnent)@tJ v&\l/rr%{lgﬁ%ér ea%éij éﬂg]t%j égt% 8]hepHéL

i nvent i offd1GRE GHr et i ldyampibest idsitant byi boki o, momet hadehemet her apy j;
of canceliosH @AlSP die the dd.eat t. Qf psoriasis, of arasitosis such as
those caused by protists ?)ro e&n&r{%glrs éalngo%%len f’ﬁi%’ﬁ@at Er@ﬂtlcﬁflSAl zheiner's
di sease frdigritihe avagat nentt roof tndrenalbonapeplosics fIhgr'bﬁg@HgiX?n ext ends

to the ar | east one of the

tica ositions .containing at
nmedi canen sé%g%inea&éaﬁg&gp s Co&,ttailvnénlgné‘ltea‘Pégt 4 sagRophatfaceusi ksl
composi tdans iatieny Hngidse. UNea rbicRs BRbmaNERLEAR1§9NsabPs £ APBLORY I at e,
contain the active ingredients of other antimtotic nedicanents such as in
parti cul 2 tThoséPHUs&F 6/Ceakolradéicepl atha, pbNAYli ntetcakaliyhg agents and
ot hers. 1l er 8 ropaceuti cal conpositions can be
adni ni stcé%eol}%&\gyvgucrgéﬁgr%c%t é?tl%?%ggrggﬁte aP"'Folf e™3f “by*¥9Eal °Fout e as a
t opi cal TEgFogsat iagreren tthe-SRLMHARAMSUNHAENDEABES]1 OFalYcals, the

dioxol, free, esterified 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,



injection by intravenous or,intramuscul ar route. These conpositions can be
solids or liquids and be presented in all the pharmaceutical forns
comonly used in human nedi ci ne, such as for exanpl eziPo@bMRb& 2003
sugar-coated tablets, pills, |ozenges, gelatin capsules, drops, granules,

i njectable preparations, ointnents, crans, gels; they are prepared _
accor di ngs¢ or¢vee siuad et hodicogHie aaehd, Ve nhiaNghedi eRbmCar RRel ncorporat ed
W th theheﬁgigiﬁnts usuglly used in these pharnmaceutical compositions such
as tal c, "§URC*4Fabf 2 et ose, starch, nagnesium stearate, cocoa butter,
agueous @k i10pragueousor el ehesa (AL W Substances glo ANIT . lenieget abl e
origin, paraffin derivatives, glycols, various wetting, dispersing or

enul si f yPRGNEGEBRESLC prd ef it | 9620 L e 1lios el e mi Siersed dss wedrdi aldl e
accordin o] . RO tient treated and, the illness in
quest i onghgnaaggﬁlgg, g#%%s gg%pli&??%m%%?ﬁ%a@cg e W& i Ah  adul t,

or prefernabeyatrongd ordanic aseerodaya ithe sidrdtdng Mriattatl 0f ( for.nul a (11)
i.e- dichloroz2, 6- purine is known. and c rcially available Anong the
starting prodﬁc?‘gf%fp?%?h%¥§aef (?L\flvin %Cr‘iwofogg\ee) ATCAANSLon s alea PR (X V),
(XV) andméXVtpneSOSE Bifi€ pHRAOWL AN Cainria bt nad LOMRILCiR/dW @y can be
prepared_ according to the usual nmethods known to a person skilled’in the
art. AnoﬁarTHgac& fcial starting products of formulae (111), (V), (M),
(M 1), (XT), (XI)A, (XTV), (XV) and (XVI), there can be nentioned for
exanple, the follow ng products of formula (I11): cyclopentanol,

3- hydroxytetrahydrofuran, 3- propadsgEc)n3Riiydr oxyt hi ophene or al so-

2- but anol . Anong the comrercial products of formula (V), there can be

j N neLhyl 4- (am nonethyl)-benzoat e,

et hyl - 4- am nobemyeat ¢ Novge 20p3 39 ami nobenzami de, (1d)

met hyl - 3- am nobgngzea ppgbenzam de. As commerci al products .of
formula (XIV), there \can mentY one | trans-1, 4-di am nocycl ohexane or al so
trans-4- R,¢c

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 nocycl ohexanol . In particular certain starting products can al so be
prepared from conmmercial products for exanple by subjecting themto one or
nmore of the reactions described above in a) to 1), cafiS&nasiogsnder the
conditions al so descri bed above. There can al so be mentioned by way of
exanple: as product of formula (VI), phenyl sul phonam de, 3-

br omophenyl sul phonam de, 4-terbutyl phenyl sul phonam de, as product of
formula (MI1), ethylenediam ne, as proddét of formula (XI) _
isopropylsué§ggynﬁie@hb@rkdeifh@ananﬁthgxyphaﬁyisukph@@VHRc%I?ﬁq%ﬁgkﬁ’ al so
trifluoronethanesul phonyl chloride, a roduct of formyl 1Aa1

4-trifl uoroh%tWRHQ&eﬁi%y¥ép?ﬁﬁ%ﬂﬁsd5,hxaéﬁgg%y?t?ﬁm or'i g%yg-gﬁ?qrobenzoyl
chloride, 2,6t 0ri@Aani hboot benzogdorchimmisder a agcpeioeiict it nul a

(XVI1), benzal dehyde, ar amet hoxybenz ehyde or al so
paracyanobeﬁ@&FﬁEﬂJﬂé?ugﬁElE&B@?ﬁ%ﬁﬁ?ﬁﬁhpafgg gl

ereafter gives exanples of
such startipg Rpeduehss &inaldar arsthjpecheof alkhel prassientl CRPEALNOAYI s as

new industrial products, the conmpounds of formila LdroddrPn (X,
(XI1) . (X BYAROFXIG 0P TPOPMASO™S ( r\%e a%q(%nt?‘fmﬁ?%‘#ye a parpti cul ar
subj ect of thg;iaventd ahel Sethehyphattmpaedt irealicadrposi tions contai ning at

| east one of the nedicanents as defined abqve as actjve,inhgredi; . A
quite parti ¢al BPPEEAFES t6F Pﬁég?ﬂvﬁﬁ?Td?F:E%%ﬂﬁg Oﬁhabn%%%ﬁ?iféﬁfggl

conposi ti ons,asy, def ifed 1ahewe ehapastefiézeri iyl rhdtalheynarEnusdd as
antimtotic nedicanments, in particular for the chenotherapy of cancers, or
al so for theostehtmHCOALPSoriasis, parasitosis such as those caused by
fungi or pr@ﬁ%§&§iQgcag§@héﬂ;fmaéﬂﬂic&ldbseaseféﬂeﬁbyenhemﬁﬁﬁeﬁ f@omA quite

particular subject of the invention is also the ph%rna ?%ggga$rconpositions
as defined ab@véy@h@@%ﬁn%§FWZe&h@nhYFHBFY{h%@é%ﬁ%§'us@§ S

anti neur Ode%‘%%rcﬁ&%Y& $pdi GAMENLS £ raRBEL] S Wt dielinoNak ansi- &popt osi s.
In particular a subject” of the invention is the use of , .
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

the products of fornula (1) as defined above for the preparation of

medi canents i ntended for the chenotherapy of cancers, for the treatnent of
psoriasis, parasitosis such as those caused by fungi 29mnRERbLLSPG0r for

the treatment of Alzheiner's disease or for the treatnent of

neur odegener ative diseases in particw#fr neuronal apoptosis. The follow ng
exanpl es”i FFyRs Tt e 4 i rverr d dre i 1 hold - (chawavele thiyl) HoRg i t. EXAMPLE 1:

Di hydr oc i f yl trans-A4-1[]2-[(4-am no- ,

cycl ohex%*?g?ngﬁ%%b%c %%%rﬁ??/’léQ{inulrrllenﬂél;}hq%‘ﬁh&ﬂr}dﬁet hyl ] - benzoat e.
Stage 1:- 9t€€3ﬂ¢$ﬂb%ﬂt%a@tr&wcclmrwm%wﬁdl%pﬂ&gmmt [2-[[(4- '

di chl oro- 65 ur}ileney 5_mn1 of, tetrahydrofuran, 0.27 m_of cycl opentanol,

787 my of T 17 pHanyPhHodkHi het! (aﬁ(l&%n_ﬁtﬁbgﬁl}a‘rﬁgdi“@.%enmzr@f‘dl?)EﬂF})“e

(di et hyl mzndydesdrodytiade) are m xed together and the reaction nediumis :
agitated overnight at anbient tenperature then evaporated to dryness. The :

crude producd™i Hurd TaRd a5y Crteratldgn¥pth2 dii (4 -sihllioca—3col urm el uti ng w‘
w th CH2G 2i H0:0 AGEEH 2D - e o t.hi _400ng of expected :
product 1Is :t)bt a? ned. I\)If/lg in CI%“B%%Q (ﬁgo a%nfﬁ](r%%h\g@fZéBS(rr) 12H the CH2's 1
of the c§Fopraitidl-A4-g81(in)-2506-NiGHiAd t&ihydre)kch8otbdes) -CHEN IR :
spectrum A591; . - 1491 cm 1 heterocycle 747 cm 1l C=0 Stake 2:

net hyl 4- [i (%- chlor o- éa%c%%cchﬁgn G ﬁp‘g’a‘ﬁyﬁi@%?mty aMPiio] - met hyl ] - benzoat e
21 Novenbeti@G0% it R0 mniclo tee Nqduet-Rbiial-ned-hR Rtage 1 above, 10 m

of butanol., 347 ng of. t hyl 4-(am nonet hyl)-benzoate hydrochloride and
290 ngy orlﬂ}%daré)sqqﬁ'rﬂr&é{%onate are mxed together, and the reaction medium
|'s agitat ad-aAls -2 @MREAJHR 10hARA OfeTgbel Y (J0QLEEQLKARD, pXi Mately 18
hours then left to return to anbi ént tenperature.
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 15 nl of H20 is added, followed by extracting with 2 'X 50 m of
CH2C12 (nethylene chloride), drying , filtering, evaporating, then

i npasting in the isopropyl ether and drying under vagywa.ahoaPRiexi mately
500C In this way 526 ng of expected product is obtained in the form of
colourless crystals. IR spectrum CHCIE; NH 3424 cm1 >=0 1720 cm 1

het erocycl erand-pe ot igi A849:1 B2y 1 1528, 1499 cm1 St 3, 4-
Di hydrochl ori de of butyl tra}ﬁs-4-[( 2)-1[59_(24@{31cn%0r?oe-nt¥l N> ﬁg_e[[3 |

cycl ohex?#?bb%ﬂlél]‘e@yégjlcm%‘@%m Yt amka pliré whk W d1-gii Mioje— 21et-hyildmibenzoat e.
50 nmg of . {hey P PAYGE Q'Jﬁt ained in Stage 2 above, 4 m of butanol, 150 ng of
trans-1, 4-di am nocyc?o exane are mixed together, the reaction mediumis

heated to ap@maxﬁlhﬁfMwidéﬁy@élﬁxﬂf))mg)?m@%dt d_litmuf [l@i_ [I[e(Lgt,g,t_o return
to anbi ent emperature. Then 4 nl of ether is added, followed by

separ at | %bcgn%lr rff?krl\%?%%) 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! bot bf healing s FrIBVB0 ) -Gug2(t])- 9-Ly40 Cpen ty.162Hm)

N, BEpEP IR GRRR AL A g B0
7.90 AA BB'TIG phen{d =ar1l 8@t bg)e ANEI0--CH-dy ¢ IBARIVE -Xi6— [4- (4-
R e T L IS S ——
- 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 GPETAHE o SBPYRE A1NGFEOTRbEY ot e excipients usually

used in these pharmaceutical compositions such as tale, 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), (Vi), (VvI), (VIT), (XT), {(XI)a, (XIV}, (XV) and (XVI},
there can be mentioned for example, the following products of
formula (TII): cyclopentanol, 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-




separating, washing with 10 m of isopropanol and drying under vacuum at
approximately 50C. In this way 157 ng of expected product is obtained in .
the formof white crystals. NVR in DVBO 2.15(m 1H 22686mBdd BoCH2 in
position 4 3.97(m 4.08(bd) CH2 in position 2° 3.97(m 4.17(m CH2 in
position 5 4.83(broad s) NH CH2-pheny:319 6. 50 (broad) NH CH2- phenyl
5.30(m H3',_.7.25 to 7.40( aromatic 5H's 7.84(s) age 3:

trans(. +-. )ayﬁ%'?%i?éﬁlmh%%ycr{%tmé]xﬂ“)E‘-”NG‘-"@SH@H)?IJC? 6% alko

nmet hyl ) - 9- @méhrabydanidef ur anyl ) - OH puri ne- 2, 6-di am ne di hydrochl ori de.
656 nmg of trans-1, 4-di am pocycl ohexane and 13i ng ﬁ; t he Er oduct obt ai ned
in Stage 2 abov&Saf8™hfketft syttt amd dieemil8adtt Shy nkaf i $¥" t¥ken to a

t enper at ur eeof 1330dt 0rdhHC f Orqi AP JBIRKKNS BRUESsbheRahef4- over ni ght
at anbient tenperature. Then the reaction mediumis taken up in 10 m of
water and 284RP<¥Flebfyfnatetate and left to settle, followed by

re-extracting Wrhhp2Xe el a Pfc&tdyin aGehatisg pWaalbRg Wk hald, e of water
and 10 m of saturated aqueous solution of "'sodiumchloride, drying and
evapor at i n§ref2raflyhe’s . Cafmercinl ificchtdten fon skRMBASebyit § Wl 9¢Ein®1

Novenber 2 4 h :  de _ A o
Nor5Te! 2UEndto BRLNGRNo! AWENAD Ryl axde oL ACER 4! Soub gROLY 60 ©

reacti on médiupricsifefout oundssstidid iadiAfiters dilbot dageribed @aove of et hyl

acetate and | eayj f o] at . .anbi ent tenperature,.separation is
carried out, fo#bgg\%d%& Q%a%ﬁﬁ%ngm% lh°n§drer1byof"aé"t R§I “ace %?é and drying at

a tenperaturs®s girapRoXMEbey120Cy1) N bhesy wayl forimeiefe, expected product
is obtained in the formof white/cream _ '
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



crystals. NMR in DMSO 1.40(m) 4H the axial H s of the cycl ohexyl 2.04(d)
4H the equatorial Hs of the cyclohexyl 2.30(m 1H 2.50 (masked)

CH CH2-CH2- 0O 3.02 (broad m) 1H 3.72(broad t,) 1H 328Fcmis axizal HA
axial HL 4.10 (gq) 1H CHZ-CH2-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 84@B(bs) >2H 8.23(s) 1H 9.39 1H

CH2- CH2- 0- CHzZ cu Q éJI
N-GHN_mobi I e B Lo pheny] cu M Qs F0P 2ROMBRL G 1 KR L A 18

trans- N2- ( Bhs éﬁ?ﬁ%ﬁyb¢®he%vm90$ldxbaﬂIaﬁlﬂe@pybw pBove characterized in

h I - i 0 Lnanayoate
EQ Egy ?E;Eégélgg%ggéggﬁfég?hy pﬂﬁ& %%rﬁﬁﬁﬁénerat 9§H§%5<§¥P

di chl or o- 2P8rpliEiher QEWEDQPkﬁanﬂnHamhenwbmbosph|ne (P(g?gnyligé thGPLe?f
the raacti on moli BT shT o gL hOey SRERPEIOR o Sl s
Novenber 2008 Bboducts of formula (I) as defined above for the
preparaticon of medicaments intended for the chemotherapy 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 CHCl;

1591; 1557; 1491 cm-1 heterocycle
1747 cm-1 C=0
Stage 2: methyl 4—[[{2—chloro—9—cyclopenty1—9H—purin_6hyl)_

amino}-methyl]-benzoate




m of DEAD (diethyl azodi carboxylate) (10.5.mM).is added over 15 m nutes
and agitation is carried out for approximately 20 hours at anbi ent
tenperature, followed by pouring into a 1M aqueous sok Huvennef 2diaH2PO4,
extracting 3 tinmes with 10 ml of ethyl acetate, washing with 10 m of
water then with 10 ml of a saturated agyeous sol ution of sodium chloride,
drying and evapapati;ng st ryness., Af.ter. chranma raphy on silica _eluting
wi th nethyl ene chl or:gde/fetgﬂglgg?:%tl%? emf%alé"eﬁ{ &Eotrsfqlggﬁ To?bgﬁ?io}otrﬁ%n a
second chr dtatBgrPasly 64 7sinbi oa métiyt he (samreltugny ~bénidageof expect ed

product is Adnad 4 hus i e formof white crystals. Stage 2:
2-chl or 0- 9- (1- et hyl grlg%yfa&gl\g%gh%%y? HAFZ1E © %Epﬂ-aé-eaﬁifﬁe‘?‘l’i@q ng of

t he producttisttdiened and Shageedcabeyaued ym s agfithutangt and 0. 115 ni  of

benzyl am ng & ' gether and the reaction nediumis heated to a
t enper at ur e ofp%arg%?g%i %rgt g?‘f/r%’@“f‘%t%llbéofoorc FoRo@PEIOThBaEBhEt 1 Hnhoms um

is then |efthenolpéturn retambi entadiemmar alderandrbeft to crystalli ze,

foll owed b patatin shing with 10 ml of isopropanol and drying under
vacuum at gg%?lo%grrg?egf/ %%blsi %‘ddteﬁii'sfﬂéﬁ‘o?iﬁ@ by ofte@estediprhoduat 5i0s

obt ai ned i mlt k¢ €85, hevhiylener ¥8id) Sue St 308, ;3 , :

trans- N2- ( éé-vgn‘i no%d/cl ohexyl )-9--(1-et hy|ep)|—’opy| )l_ N6 (fﬁl%gﬁffll?ﬁét hyl )

--- 9H puri NETEY BT Y Ani et 2FPaR)ing ingthdi hydposyhlt anleett oat®. dAbifgry of

trans-|, 4- dnasrnosychehex and 131 fo -t he roduct obtajned in Stage 2
above are nmixed together and the rea tngnCmédi alﬁn 1?}%1? akdh ?ﬂoé]é“q éhper at ur e

of 140 to T¥BECFSF PuCHR sl ertdieftd tio rebUEartooAnd BNt temper at ur e.
After dilptiBgaysth 5 n of water and 5 ml. of ethyl acetate, the
reaction nediumis left to settle, followed by re-extracting with 2X 10 m
of ethyl aé&BtapectrymstiGig with 10 ml of water and 5nl of a saturated
aqueous sol yfi 9512gfc[§ppi umchloride, drying and evaporating to dryness.
After purification on “silica eluting wth nmethanol/ammoni um hydroxi de
(NHAOH) i n>a0 207 Novemdder 2003 46 proportion of 98/2, foll owed by salifying
with a 1M§ol ution

€lerocycle and 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




of nmesotartaric acid in ethanol, leaving to crystallize overnight at

anbi ent tenperature, separating, washing with 10 m of ethyl acetate and
drying at a tenperature of approximately 50C. In thistwayeRbermnoaf
expected product is obtained in the formof beige pink crystals. NVR in
DMSO 0. 70(t)6H 1.81(m4H 1.22(m 1.37(mig4H 1.92(d) 2-95(t) (CH3-CH2) 2-CH

(CH3- CH2) 2-6CH(hhekaxj al H s of_dthecqydl g%)@ﬁ the equatorial Hs of the
cycl ohexyl axial H4 3.57(broad m) axi al “3-8-7(s) 2H NH CH2- phenyl

4.04(m 1H=EPCH 7.20 7.29 PBBvArdnGtic Hs 7.85(s) 1H N-CH N=

6.16(d) 1HsNgksEhLY. 85 (bs) 4.59 (b mpbil.e H s EXAMPLE 4:
trans-9-cycl opentyl - N2- (4- hydr oxXyc Ilgﬁg%ylf)aNG-

(phenyl net Hyﬁg-gﬂ- pu?@ WA 'BEB- di aafi-pehydrochl ori de. Stage 1:

2-chl oro-9gcyslgpentyl - N-- (pheny]_nethyl)-9H purin-6- amne. 1.03g of the
product obtal m(ad fn Stage 1 of &gerrglﬁehl above, 15 m of butanol and O, 54
m of benzEKAHUPRE 2r etyAneed ++.0g¢R2hdd-andnbheyebsltdk e 41k um i s heated to

mect um 1 o (Ras LR s P P ERpEh b O e 2o coBRgh -
After dil udihgdweeinldflidd. of i sopropanol, the reaction mediumis left for
one hour at, apbi pnt temgerature, . o 4. (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

2.231(m} 1H

2.67(m) " 1H :}_ central CHsy
4.02 (m)

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

8

-26 1H H;




21 Noveriber 2003 47 followed by separating, washing with 20 m of

i sopropanol and drying under vacuum at approxi mately 50C. After
purification on silica eluting with nethylene chloridej %Ué{%be%%ate in a
proportion of 90/10, then recrystallization from a m ninum anount of

i sopropanol and drying under vacuum at approxi nately 50C, 114 ng of

d ' d- f ' | 2:
e o PO . R P L et

(pheny] . met AiyFyn0H-Ait-imve-i2-6-dimarkne hydr ochl oride 1g of

trans-1,4--amn | nol is xed whic n taken to a.tenperature
of 50 to 60C anglcyzgicL %%gft?‘t hE&T° Pﬁauﬁ?t"i’)b‘?%ﬁi n]erbr%ett?gﬁg &PPVEhote™sChdded
and taken tlutandlergyer d@.uree mof ok48ehoy 150G cirappiropd Iﬂﬁg%|t}ﬂe4“ hadr sheThe
reacti on dgé%;@ thednl meft 0 return to a tenperature of 100C, 10nl of
wat er i s adde ‘he "Féac 8tGfh Fe ?efe™RYTALET I 2PHIRE PR GAYer . 20

m of ethyl9%betfate Saﬁ@aﬂdedoandThbhgeg@gi&mmédit@kqg O e tiemperature of
appr oxi matelé/ 70C. h% 10 mM of water is added and the reaction mediumis
left over ni gt at afiPent 't LRPBRARGRES amdnte eFivHie Wdéwel e foldarrankY by
re- extractlg@amdthn% Xwa@hihgol, i iRt Dyl g€ £ qﬁ&df&lﬁan\éﬂﬂ hn20%:0f net hanol ,
conbi ni ng the organi c phases, washin of water and 10 m of a
sat urated d%§a%%ﬁltoﬁpﬁfo§éﬂﬁﬁﬁfﬁh$Q)r¢de Irdriyfiisg waurd 16Vaper afi ng to
dryness. The:dasidue dosiuthensd n hanol ,

1. 4N hydr ochl%rl C a?l d i tr?taetlﬁaﬁgﬁQégggdﬁdgﬁﬁﬁ%ﬁn@gggo%r%gﬁé% is | eft
to crystal INME irf AMS®wed by diluting in 5 nl of ethanol then |eaving for
one hour at;_ @T@de Nty te rature, separating, washing with 10 m of

et hanol and drying at a nperature of approximately 50C. In this way 215
mg of expeci-€d (prioduict i olstHai hedposvitihen 4’orm of white crystals. NVR in
DVBO 1. 30(n§ t)he central axial Hs of the cyclohexyl 1.70(m 2H 1.80 to
2.10 21 Noveriber ‘2003

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



2. 18 (m 2H 1.80 to 2.10 3.45(broad m)1H 3. 71(broad m)1H 4. 75(m 1H
4.89(s,.broad)2H 48 the CH2's of the cycl opentyl the central equatori al

H s of the cyclohexyl axial H4 axial Hl -CH cycl opent Wovedb&Hzoaahenyl
7.26 (m 1H 7.33 (m 2H 7.43 (d) 2H aromatic Hs 8.28 =NNCH=N 9.41 to
5.94 1H nobi |l e EXAMPLE 5: trans(. +)-N2-(4;4- am no-cycl ohexyl) - N6-

(phenyl met hyl ). .= hydr o- 3-t hi en r urine-- . B- djAang

di hydr ochl Ewré it(}j}g.ng%{ gg!g&éfmg%x%oc’fﬂdoer o- -"?I({? le_l% l?a%yﬁdf%Q%ﬁ Clﬁjegjyf?;!iggg%-'puri ne.
312 ng of 3--Byddoxry¥t hiydpbembsr B8 diy oft 2,.8- NdiiehkEbhepati he, added wfd
tetrahydrof yra of . trjphenyl phosphi 2(phen ] xed

t oget her attltllzg:rrgl’é{:él%t§§O enrlr%%lr‘érf‘ujrgﬁtﬁ%tn% yr#géglg%)%AD KEE) &fulids

(di et hyl - azadihcar hoxgkatehyl i scadded onerlebimgndbesoaadhagitati on is
carried out ovegcn'k/ght at_anbi ent tenperat.ure. The%! 10trr1 oLlNaH%Pbm in
aqueous solTPiERT1MTRSRATRLE  rEtathidd BY 1 CREEHFHRGPE i AR OWIT Mo M of
met hyl ene clalsbihdewivashiny o tdx Mcefarwatzed dwiyihgSaefaa saturated
aqueous sol ution of sodium chloride, dryjng and evaporating to dryness.
After purifSEEREFBRIER °§i FPRECBIMRATHG W I -metRyF8RE ¥RAVoP? dBF ethyl acetate
in a propeipkencal pf8428c t DEMNIHN by IiPag ForiS c€alkhied/8béamt  anbi ent
tenperature in 5 nm of isopropyl ether, followed by separating, washing
with 5 ml 6FYe§8pPoepyl ether and drying at anbient tenperature. In this

way 137 .ng @ §xPemted
.40 (m} 4H the axial H's of the cyclohexyl

1

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 } CHp~CH;~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



product is obtained in the formof white crystals. Stage 2:

2-chl oro- N- (phenyl net hyl )-9-(tetrahydro-3-thienyl) -'; 49 I Novenber 20031
9H purin-6-amne. 120 ng of the product obtained in of REEMraDOWE, 2 M O
outanol and O 105 m of benzylam ne are m xed together and the reaction
mediumis heated to a tenperature of approximtely 95 to 1000C for 10
hours. It is-then left to return to amhisent tenperature and diluted with 5

m of i soprapafobeabolded 1By caepakall Ng, ing with 5 m of
i sopr opanol i ng under, vacuum at a%%rtgi\?irgé‘e?qmwe ad?‘?\gt%"ﬁesr way 132

d.dr _
ng of expectlgga "Bf‘(‘%ﬁﬁtar?% WHAhed i e ieHopm ofo mhipbeogiystals 205t age 3:
trans(. +-.) -2rdaanimorayclehpxyhyaN6- roi; g
( phenyl net hyl%l- 9- (tetsahydro-3-t hi enyl) - 9H- 83?? nel PBrdrgnipee @ M
di hydr ochl ori%E408° Ny B OrfaleHaEU: drukasodyel hekane visht akenl tof a

t enper at ur e eathyB0ztor 70)CwalshengLd O Ko oft Be pro obt gl ngd i)n Stage 2
above i s added %nd %%{g reaction nediumis taken %g%tgepe%g?aﬁrmel 6f 130 to

1400C for 3 “hoGrsrotHemIUsrt's £8LnetUY Pt Sodhbh eritl drénper dtyiey #dn  of

wat er is addsdpotetloyed by yeaxkesacting MWehRoda af, gthyl, acetate,
washing w th,10.n ofuyv%te%hyznd 5nm of a sgtir ac%%ﬂgqueous sol ution of
ng a

T 7aporatirigier sthat yarimiteAfiner pratditdari on on

sodi um chl ori él‘e, n%r"f/l
silica el utiofg9o¥io, nmdaapobécoammdamtw%ﬁ%&dﬁq (N0 | 1, & opor ti on
of 9_8/ 2, ‘f olsla%\é/eg ebryt sall_l f2| cation with I AN hydrochloric acid in et hanol ,
| eaving to CFystattsre flor ngﬁés@&f@c&ﬁﬁﬁ BRIt ehper abtpéned sidpar dtni ng,
washing w t kh&éOfotm off ethianobrasdaxyying at a tenperature of approximately
S00C. 1t et R 112 R ol cexpeched produst, | 5 obisined I the form of
t he cycl oheyxykrin2¢-O{iche .4H t he equatorial H s of the cycl ohexyl
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




2.45 1 21 Novenber 200 50 2.55 (masked) -S-CHZ-CH2-CH 2.97(m
-S-CH2-CH2-CH 3. 02(nmasked) assuned axial H4 3.32(m 3.24(m 2H -S- CH2-CH
3.73(t) 1H axial H 4.90 (s, |)-NHCH2-phenyl 5.07 §fNoldndDECGHa3N- 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

trans-4--[[2--[(4-am no-

cycl ohexyl) -
ethyl 4-[(2-

t he product

mobil e H's EXAMPLE 6: Di hydrochl ori de of et hyl

. . 46 .
am no] -9-cyclo yl - 9K puri.n-6-yl ] am no] - benzoate, Stage 1:
PR B ra08Y B oDty 15odmoBE | B 24y g by e adacel b g o

obf aidwedairnaBiage-ik oh Exbapble Lea?ingl t&fcnhutangkeand 66 ny

of et hyl -4-am nobe ate are. introduced at anbient tenperature apd e
reaction nedi %‘ﬁ?ri“slg%i%nﬁerg%%lelnnt A°PRER* At Y °ERBEPLI T e G PAPEr 83(?%]%% y

100C for 7
t enper at ur e,

hourst wten agetatd emd Hepihefdt t0 teebdrird 0 arbi ent
w th ether the

foll owed by s ating.and rinsy-n drying
under vacuumaﬁ’%rcfﬁmsat\?\% gﬁaéwg of" é:gggc ae’(:l%hprgdﬁ tei‘%ecott?tdaipﬁgguf:% Jf%e
form of a beigetgpiowdein NVR farmDMSObE i3S (1t )rBHCs Chi2s CH3
4.30(a) 2H CO- (HR2-CH3 /L 72(m) 2H 1.89(m) 2H 2. 01(m) 2H 2. 18(m) 2HCH2 of the

cycl opentyl

A g T DI HoHz- - CH- N

0.70(t) 6H (CH3~-CHj) »—CH

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,




21 Novenmber 200-21 51 7.95 2H 8.05 2H AA' BB' N-phenyl--CO 8.53(s) 1H CH
of the purine ring 10.69 NH Stage 2: Di hydrochl oride of ethyl
trans-4-[[2-[(4- - 21 Noveriber 2003
am nocycl ohexyl ) -am no] - 9-cycl opentyl - 9H puri n-6-yl ] am no] - benzoate. 1.14
g of trans-1,4-diam nocycl ohexane is ta bn to apg{joél ma}]el y 150C thend386
of the i St age, 1 above is added: the react] ium
|mg | ef t unﬁger agltat %grr%% lngho‘E%Shé’e)grffhtiﬁe?sot“Hew @beprePRBtur f (?E
anbi ent t edvpicirat urreierTW@ﬁumm Ak eppwak bfiat S1 AdotEd fgjfltg\gled by separati ng,

h gl alt erature of approxinmately 50C and
Laki hggu\gﬁg& Vﬁo&rtmq‘ bt sh SRAPFRRor tn Acrof enesKoz: ia 6ERGRO! i s
added f ol | wwechty er@l’](p&‘I@bbath.bg bo soMmal, tﬂé‘r@‘@é&&;}s‘%a&ﬁl%ra@%hzﬁrom

separatin and was hi n \%aet hanol t hen dr ying at "a tenperature of
appr oxi mately 5oE" aﬁloglr? y = TR EORF" of %é@ﬂéﬂi%m@im vaicgusbehi ned in

the f of amm@erso tsillew @@/B&le o
CI)(Za CI(3Ir2m p;h?zfggn axial CH2's of the cyqd?chexyl g’jg%ﬁ‘gm 2.06(m

equatorial® fosmbg}ft Pi’@ld: CF6M§§<9FS 3.03(b) 3.68(bt) trans isoner axial H
of the cyddwapantyl tr‘!an%5(9b):ychb%he§lltblﬁf_ Sygﬂﬂ%%a@)ylc%l%g(%n% %6' n al pha

position of thé cyclo entél and 1.9 béta Sitiron of the
cycl opent y{iPhenyjgstdy 1219 EBrhﬁgk%dG’sﬂMneBBiydmmmnwe C= + -N=CH +

-NH2 7.58-9. 2841 1,613 upRLE € 48030KRLLONSH & NV 8TPRY: 29031521 is then
taken to a temperature of 50 to 60°C and 212 mg of the

product obtained in Stage 1 above is added and taken to a

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



EXAMPLE 7: trans-N2-(4-am nocyci ohexyl)-9-cycl opentyl - N6-[ 2-

[ (phenyl et hyl ) -am no] --ethyl]-9H purine-2,6-diamne trihydrochloride_
Stage 1: N-(2-am noethyl)-2 chloro-9-cycl opentyl - 9H ppf iNavEnbamone. 3g of
the product obtained in Stage 1 of Exanple 1, 21 m of butanol, 7.5 m of
1, 2-ethanedi amine are m xed together apd the reaction nediumis taken to
75C for 3 ) sol vent | vapor at ff and af chr omat ogr aphy on
silica e|%$#%@”m;¥ﬁ net hyl ene g %o??ﬁé?ﬁgfﬁgﬁofyﬁ i %%ﬁ%%hydroxide in a
proportionl ofo 8w D5/1D. 5, 2.73 gtbé expeciedquadiiciali $i'cbbdi ABE in the form
of a yellowresin. IR spectrun1C}§13 Ng 3423 cm1l >=0 1685 cm1
heterocycl e 1619; 1576; 1530: 1498 eH§1Y'Stage 2:

2- chl or 0- &3 cyxiopent wd,)NAH2- [ (phebyl met hyl ) - am no] -

ethyl]1-9H purin-6-am ne. 141 ng of the product obtained in Stage 1 above, 2
m of nethahblPr D™ m 5 benZ&idénfbe, 0.1 ml of acetic acid and 0.0558
of NaBH3CN; ar®(y xed toget her andut bgcrepseht nmedium is left at anbi ent
tenperature for approximately 4 hours. 10 AcCEt is added, followed by
washi ng wi 4 82065 HoaPo2bt hen N BSfAYlof a saturated aqueous sol ution
of NaCl, drying and evaporating the solvent. After chromatography on
silica eluting with CH2C 2/ net hanol /ammoni um hydroxide in a proportion of
90/10/1, 100 nmg of expected product is obtained. Stage 3: '
trans-N2-(?-f$1ngyﬁlohexyl)-9-cyc|opentyI-N6-[2-

[ (phenyl met hyl) -amno] - et hyl ] - 9H puri ne-2, 6-di am ne trihydrochloride. The
operation 7s3tatm) 2 out. as in Stage 3 of Exanple 1 starting from0.090 ¢

of the progu tal ped|in Stage 2. ,above, 277 ny of
trans-1, 4- ig%iﬁgbeéro xaHe ™ Hén Y ife 21 November 2003 53 reaction nmedi um
i's heated gozmpproxi mately 140C=tecH2nhours

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)-



and purified on a silica cartridge wwth CH2C12/ net hanol /ammoni um hydr oxi de
in a proportion of 85/15/1.5. The product is salif] ,(;l with a 1.4N solution .
of HCl in EOOH. In this way 70 ng of expected produch 1ineveRbaied. NWR in
DMSO 1.34(m) 2H 1.48(m).2H J the axial Hs of the cycl ohexyl 1.70(m
1.90(m 2.04(m the CH2's of the cyclo@entyl 2.14(m + the equatorial

CH2' s of g@?@yﬁlmne 3.03(bs) axial H4 3.93(bs) axial HL 3.23(bs)
3.67(assunmed masked) 4 .23 (bs) the CH2-N's 4.75(m) CH of the cycl gpentyl
7.42 (m) 7.56{4§ ™B.of4 (e Proglvlctsoé’salﬁ%nw Neage N @bpgel és’é‘é g mobi | e
H s EXAVPLE: 8101 rans-o Nd2w1( 4rabiRecyshons hexylis d?eLH E;Q%;e%her and

cycl opent yl - 9H puri n- 6-yl | - benzene- sul phonani de y hl ori de. Stage 1:
N- [ [ 2- chl br®- Deagiel patfdiuoHspheries- yP] @ antmed ratberez erfesul phonani de. 257
ng of the i toag | e bQy 0

di et hoxye g%g&% p&)ijl ﬁ$d£0§f% %gﬁzggeﬁlpﬁonaﬂrﬁ %%n%n?»égfﬁgftgf caesi um
car bonat eréGs2C03) amdrienti Xethreagsther aaﬁddthletaf@afcltukorﬁ mediodm i s agi tated

ggog 526”9358£g}s5aen<9f RPN ISTREE) X ep996E0E, 2,000 S, A ] ©f12Ng21 Novenber

isopropanol and drying under vacuum at approximately 30°C.

In this way 132 mg of expected product is.obtained in the
form of'white crystals.

Stage 3: trans{.+-.)-NZ-{4-amino-cyclohexyl)-Né6-
{(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 :}_




e e e

hydrochloric acid and 4 ml of water is added, followed by. extracting with
30 mM of ethyl acetate, drying, filtering, evaporating to dryness,
inpasting in 5 mM of ether and drying under vacuum abiappesenzicel y 50C.
In this way 237 ng of expected product is obtained in the form of beige
crystals. Stage.2: trans-N-[2-[(4-am pocycl ohexyl)-am no] - 9-

cycl opent yl <8kkpYkiA 6-y|15b@rpzz_%g§_séﬁ phonam de di hydrochl oride. 570 ng of
trans-1, 4-di am nocycfohexane i's taken to a tenperature of approximtely
140C then2:88 (M) of the proUItCObt@ned in Stage 1 above is added and the
reaction i [ eft a | Syt rgture for approximately 5 hours,
then | eft BF?%r(gthﬁd%o anb%lsé%]l%m%der?p%g%gt ﬁr"e. 10 M of water is added,

fol |l oned By 3¢dparati ng ang dryi ng under vacuum at a tenperature of

appr oxi mat3eI2341 (% C, After:gp’rror_rggelgﬁ_ y on silica eluting with nethyl ene
chl ori de/ et han I.Farrrmn' m hydroxide in a proportion of 70/30/1,

i npasting 3.3l 18f et heexaal ithrying at a tenperature of approxi mately
50C are carried.qut. In tmg %hi_o of expected product is obtained in
the form df Br'&ur’crystal s. in 01.32 (m 2H 1.48(m 2H f the axi al
H s of the . ayclkoheryl 1.67N¢ad,-2HCHE 87 () 2H 2.04 (masked) J the CH2's of
the cycl opent_,yl 3.04(bs) 1H axial H4 3.56(bt) 1H axial HL 4.70(m 1H CH of
the cycl opertA™ 2AH59(ny 3H 7.96(m) 1H | aromatic H's 8.12(s) 1H NeCH N

8. 04 assunedgmppi Igg H' s EXAMPLE 9: trans (. +-.) -N2- (4--am nocycl ohexyl)
-g- (1_ 21 Novenber 2003(55 nethyl Erlopyl) -N6- (phenyl . net hyl) ‘

-9H puri nel-48 (mg- ditani ne| aromatic H's

8.33(s) 1H N=CH-N

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



(2R, 3S) - 2, 3-di hydr oxybut anedi oate. Stage 1:

(.+.)-2,6-dichloro-9-(l-nmethyl propyl)-9H purine The operation is carried
out as in Stage 1 of Exanple-3 and 1.32 ng of dichl obgpgyEmBY 2dte, 2.75 @
of triphenyl phosphine (P(phenyl)3), 35 m of tetrahydrofuran and 0.96 ml
of 2-butanol are m xed together, the reggtion nedium is agitated at

anbi ent tenpepatyre and—1l.63 m of DEAD (diethylazodi carboxylate) is added
over approximately 20 d&nut es and agitation is carried out overnight at
anbi ent t&nPerafure. The rAHCctBRIN Nradicwmli-§Opoured into 10 M of a 1 M
sol ution of, foll owed by extractin g ith 10 m of ethyl
acet at e, vvgs%%?v?ﬁﬂ?h 10 M of vC\g{Xé)rf %hgng\?ﬁ%%?&rg\n of a saturated aqueous
sol ution oft0s&8i um chloride, dryiHng and evaporating to dryness. After

chr omat ogr 0R. skl l.uti.ng with hyl ene ch} pyi ethyl acetate in
a proporti ggg—%%f—ﬂgo?%%&t Oecﬁl%r%t ePfcﬁFgePf%t }cf)ﬁ?ré%h%/ Lﬁj SEF{ ca eluting with
cycl ohexanehénhyyc hetetat & rmtimpl ede cohllopedeyi ndia-puopor§-+yan amdofnolG/ 15/ 15,
1.27 g of gégecggg product is obtained in the formof white crystals Stage
2: (.+-.)-25CAPdro: 9- (1- met hyl propyl ) - N- (phenyl - met hyl ) - 9H pur i n- 6- ani ne.
The operation i3.cargiefl iidnas ,iqndShagacldyel oxaand ei 83 taleh k&l ng of the

product obtained.in Stage 1 ab%\ée, 3 mM of butanol and 0,132 ni of
benzyl ani nBPRF 8*H%kE ¥%gm%rt fd 386hB9r BAct PP Redi Tim I Hdt%ed o a

tenperaturetefe apmoxd Med @il 011086t 0bnaRP PxXh MBd el S SiRieys, then
left to return to anbient tenperature. After leaving to crystallize, the

reaction ndiGAtien dfutediartsh SPomdnuses raeprbpahote FOIYGwWeE® by

separ ati Ngam¥asht Ngehd b Q-1 @hen WBORAOBANGLL 2Pd; dryidiey Undan Haguum at
approximately 50C. After chromatography on silica eluting wth nmethyl ene

chl ori de/ ePliyPepeeraieg i washgmgporitihonaskrs046Pind 78t iy wfmpemgiacteed £
pLo0LCL 15qbBus, SBeLPAD: Ui LAl i e 1t o g Mprnber 2003
met hyl pr opyeyhiNge [ phehybImetthyll. pNOHCpuUihnetRabe Hi A added followed by
concent;ating to ~ 4 ml, leaving to crystallize, separating
and washing with ethanol then drying at a temperature of
approximately 50°C. In this way 110 mg of expected product
ié 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




(2R, 3S) -2, 3-di hydr oxybut anedi oate. The operation is carried out as in Stage
3 of Exanple 3 and 388 ng of trans-1,4-di am nocycl ohexane is taken to a
tenperature of 150'C and 107 ng of the product obtai nefnhlemStag032 above
is added and the reaction nediumis left at a tenperature of 140 to 1500C
for approximately 17 hours then left tbZ2return to anbient tenperature.
After t henEXBMPRE Tp tiramsl-QIzﬂ(@EnﬁhbwbcaehéayhyV\M@cidpemu@lmw—t[izen of

50/ 50, the i ium.is left to ettle 0 by re-extracting
with 2 X 1&(%?31?0#1@%‘%% Acerd ~e Ry AT 8'5\??1’1“‘?[0&&) PRiR%r  and 5 of
an aqueoustsohydtrorhdrisdi um chl ori de, drying and evaporating to dryness.

Af ter purlg cati n silica elutin W t h met hanol / ammoni um hydr oxi de
(NH4OH) i n-i%—%?—egor T B nosghy L) 18 -fh1eFoa? 1N SHIRAN I6H FH -wltdnt & ¢ aci d
i n et hanol akhsne added foll owed by | eaving to crystallize, separating,

washing wth 2 X 1 m of ethanol and drying at a tenperature of
appr oxi mat el y 588 T |tha mreduay ?htagned bxpEcass 1perdlEe<tampsle ébt ailned in

100 ) o G Ot G 1 44(d) G 6 Gl Ot R, STy "IrCrt 6o (CPERC. 11 to
1- 41(n)thea%9|%ﬂef¥QﬁCQHﬂ§ opcliohesyl takod(d) . T%eiehuatbﬁmaksH ofthihe
Y E o 7 A S SR TARH T oi e SR HE Y O 57 1P AANH N
21 hbvenbe¢lQU03351H912¢th}l&beasﬁﬂneﬂdaﬂ@&&ﬁadﬁEVammonlum hydroxide

in a proportion of 85/15/1.5,

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




EXAMPLE 10: trans-N- (2- ((2- ((4-am no-cycl ohexyl) am no) -9-

cycl opentyl - 9H puri n-6-yl)-am no) - et hyl ) -4-net hyl - benzenesul phonam de

di hydrochl ori de. Stage 1: 21 November 2003

N-[ 2-[(2-chl oro-9-cycl opentyl -9H purin-6-yl)-am noj -

et hyl ] -4-met hyl - benzenesulphonanide 280 ng of the product obtained in
Stage 1 of EX nmet hyl ene_chl or | f. DE

(triethyl aﬁﬁ"’hcat)lon rtﬂ?d'zlé‘ﬁl 5 BFaHeﬂet(ﬁy‘_I’p reonlee[étacejcseujtlgt%(])qé c@ afgl d%chﬁgt:lsde are
m xed togeththhaﬁebhenraa%&ueaanedtUﬁid§ea@mﬁated at anbient tenperature
for approximtely 30 m tes Then 2 i vater is_ added, followed by
extract i ngVi H/ ehhan %?monrf‘é‘ﬁh)?lyéiﬁé’x&ﬁ?oﬁ’d% pﬁ%‘%‘?’n A With 5 m of
water, dryssigs/evapona ReodubRasti 811 nied herth separdat iseg uandndoyi ng. |1 n
this way 345 ng of expected product_is obtained. S&P%F 2; .

trans- N- ( 2344 er((E@Oé]m ndc o GhEky| Jarhgyt gexpected product is

cycl opent Y s i n-6-yl ) -am no) - et hyl ) - 4-net hyl - benzenesul phonam de

di hydrochl oride. 320 ng of the product obtained in Stage 1 above and 844
mg of trarm®MB, N diHH nocycl ohexane are ni xed together and the reaction
medi umis h Q@iﬁ% ;%iapp oximately 140C for approximately 3 hours then

| onered to 80C, 5 then 10 m of water are added warm The
reaction nedi&imli 2H eft _jt o thet weviatloHambpéntheeapelahenel fol | oned by
extracting E) 2 X 10 mM of ethyl acetate, washing with 10 nm of a

sat ur at ed so ition of sodium chloride then drying. After purification by
chr omat ograpfbw(rn))n silica eluting with nmethylene chloride/ methanol /ammoni um
hydr oxi de roportion of 0/ 10/ 1 .5 m of 1. 4N hydrochloric

aci df et hardt 04 &added £ ol |%\>%e§“b§ 125 DETERFIAIN i ze, filtering,
rinsing wizhy bl of ether and @ﬁﬁhﬂgrﬂﬂﬂe(tﬂg\/'aﬁldiﬂnthlenclyhll&h%yll??: my of
expect ed product is obtained in the formof white crystals. NWR in DVSO |
1.39(n) 2H 233 Nevenber 200:2Figl 53 (m) 2H 1.71(m) 2H 1.90 (m) 2H 58

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




the axial Hs of the cyclohexyl 2.07 (masked) 2.18(nm) 2H he CH2's of the
cycl opentyl 2.34(s) ' 3Hphenyl--CH3 3.10(m 3HL (CH2) 2-NH + assuned axi al
H4 3. 71(m 3HL(CH2) 2-NH + assunmed axial HLl 4.76(m 1HCHafydbeneysd@pentyl 7
29 2H . 7.652HAA" BB' - phenyl - S02 8.10(bs)<3HNH2 + N=CH N 7.54 8. 26

8. 8lassuned nmobile H s EXAMPLE 11: Di hydrochl oride of ethyl

trans(. +-. hyb2obh%oric acid and 4 ﬁ% of water is added, followed by.
am no-cycl ohexyl ) - am no] - 9- (tetrahydro-3-furanyl)-9H- purin-6-- y] "-am no]
-benzoat e. 8Fage 179 ethyt 10 ml o ethylchcsrat 9. (EEY Faty diblBFinanyl ) -

9H puri n- 6ayhbo st -heny, - thQnsgi §1CREriQk oUl, A% age 2
of ICI%xarrpl ee2 ls)?art?ﬁ% fronﬁ%{ssﬁg-{g\%a%ﬁgh réduct obt ai ned ]?n St ageﬂf%{)f
Exanpl e 2 HRAEe3 WRCWM bt il roarichagsiliyg 5024 . ni Tof tleihywau-2Fhinm-tfenzoat e

i I i . ln.thi 4 o) e ersroausc_t is
Dl oce obabecbenayanine, e an FiA cpohesyrest s e
2. 55( m) 2HCELL @R - £H2t B2 8N (ZHO- (BH20@CHOG y22 b 2D CRIGH 39-86( ) - 1H 4. 14

(M 1H O Chbe (e ndy B Jo 8k MNREREE, 2991 L B, fh 800 { ) OR- G- - G2
dihydrochloride.

570 mg of trans-1,4-~diaminocyclohexane is taken to a
temperature of approximately 140°C then 188 mg of the
product obtained in Stage 1 above is added 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_



7.95 to 8.03 AA BB N-phenyl -C= 8.41(s)1HN=CH N 10. 71(s) =C- NH St age

2: Di hydrochl oride of ethyl trans(.+-.)[[2-[(4-

am nocycl o- hexyl ) - am no] - - 9- (t et rahydr o- 3- f ur anyl ) - SOH1eRibBr 20073

y] -ami no] -benzoate. The operation is carried out as in Stage 3 of Exanple-2
starting from 200 ng of the product obt ned in Stage 1 above and 600' ng

ft 14 | oh Af t rification_o jlica eluting with
et hanol / tﬁﬁy?a%ﬁ% )C "I‘?ﬁ%)&ﬁ%‘lfewlﬁ B r}gglgfloﬁuﬁ?‘“gﬁ 58 ‘i%ﬁ"’i"friecatl onis

met hanol / t P8
carried out(2rwBsh-2 39d;2h§ar phethNdivdrechl oric acid in ethanol, foll owed

by diluting with 3 eth acetate, leaving for tw hours at anbient
terrperaturgt—gﬁ,péra tihg: )V\?as%qﬂg?h/kqfﬁ)@ (H‘rmSFgéiLﬁWPh%)eT%i“é)Wedryl ng at
a tenperature ofnhapgpoxadel.y.  Lhis jway 1@9 Pf o £%PEGH (%@roduct
is obtained in the ?%rmof plln 5:%%rgléa crystg l's. . a% DI\(/DSO 1.

CCR- CH2- CHB"441 38¢ ¢f9 CRR-GHeh IeHD L@GM@GGO%F\@ axbal H s of the
P posi 11 of a0 5o N 3 aines, Sy o8 e R Rt on 5
3.97(m 4. OS@ﬁ)mlkpt}%kbwtqnnﬁtanawmaxeﬁ.l%gébb?rkBtﬁeQEbamtihnrhecphmﬂyl-
8. 17 veak absgrptl Pl MADILe NERY 2d NOVRBer 13801 %650 P 32 (sad © 11 07(s)
t rans- N2- ( 4daethptyzbahmahdJxNGtHe2- dr nadthybyed- 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.




yel ope i -di am i ide. 160 ng of the product
cycl opentyl --9H purine-2, 6-di am ne tri hydrochl ori de

o%taiged ?n Stage 1 of Exanple 7, 10 m of butanol and 690 ng of .
trans-1, 4--di am nocycl ohexane are m xed together, theqpgashbomdedi umis

[ i Af ter
heated to approximately 150C for approximtely 4 days. _
cﬁronatograpﬁs on silica eluting with nethyl ene chloride/ methanol/ammoni um

d out with a

de i Q n f 2 05 Sa|IfIC tio carrie

2y2&0§5|utfgﬁ gfé EE&EP% e?handﬁg Ed FHIGS lﬁﬁﬁxég ng bf " expect ed product0

is obtaln@&thNWRrpﬁytmEMﬁﬂiéﬁbﬂyﬂﬁbﬁﬁ&ﬂﬂ%@a&puahgﬁ—ﬁ @iiéémaﬁic{ﬁgexyl 1.6
oki al s.of the c ohexyl and the s o _

E;’cfoﬁi’nw?m%i 2P Fyanad o Ty 5. 68(b) f =C-N-CHZ 4.77(bs)

N=C-N-CH 8.16(Bb} ﬂpbré91¢h3u£XANEh5dl%ut as in Stage 3 of Example 3

; | ohe N6- [ ( 3-
| itggg;hgh;;lj" rregﬁéfj‘g (‘E %Cf?sgh&réﬁldl?l@m@%ﬁyll?hgﬁap@rmetazmm to a

di am ne' (2R335¢fat35ﬂ|@ﬁdE@MMDQhﬁﬂq®h0%beog Bha898rdduct obtained in

- 3-i odophenyl ) - net hy
Et;tr;hsd?o %5$u$+% 3 y-G”ﬁhﬁﬁ@ r$ﬁ§t®9@r®$dxumlxﬁ(mﬂﬁt ed gut as in

r far 1 obt ai ned in Stage
D e o e g g e S

%eﬁienene?ﬁ%ﬁ%n?%er?QPQPEﬁﬂ qm@H@mécéempﬁrhfgfﬁrzg%ﬁﬁﬁﬁfi?iixiﬁ%ﬂﬁ? %RZPE
B SO AL L Degl S I NS [
reaction medium is left to settle, followed by re- extractlng
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



4.09(bd) 5.31(m 6.57 (bs) 7.07(t) 7.34 (d) 7. 62 (d) 7.73 (bs)
7.90(s) Stage 261 } CH2 in position 4 CH2 in position 51 CH2 in
position 2 H3 NH H5 Hl' and H6' Her CH=N 21 November 2003
trans(.+-.)-N2-(4-am nocycl ohexyl)-N6--[ (3 iodophenyl) --nmethyl] -9-
(tetrahydro-3-furanyl) -9H purine-2, 6-cdiamne _

(2R, 39) -2, -gi hydr oxybut anedi oate. The operation is carried out as in Stage
3 of Exanple stlarting from 187 ng of the product obtained in Stage 1
above and74%0 ng-of atksamnsa lndsdiam nocycl ohexane. After purification on

silica el uf t h_met hanol / Ammoni um  hydr. oxi de I n a proportion of

98/ 2 and s&k&g&&t—&)h i N @M ol Mﬁrﬁl&f*ﬁ%{#%@ﬂhﬁ&’cﬁ@ % et hanol ,

the react EQHlﬂﬁdﬁﬂﬁli%iﬁiéinﬂ)%&ﬂb)a&b'hgm;—ae:ﬁaem@iure, fol | owed by
e

separating, washing with 10 ml o thyl acetate and drying at a
tenperaturEEBFeﬁﬁﬁ?%Rli‘?t‘h%‘e’r%ﬁ ESG(*}.qur?%‘HP§%dﬁay 137 ng of expected product

|5 obtai nedthgel he fOrm plo- 48l 0e B ¥5kabben R bA_BYEO) 16 20 il i, i @

CH2' s of the cyclohexyl ~1.93(d) the equatorial CH2's of the cycl ohexyl
2.27 (m Z?EDY{M‘]Tm?‘I—hidG@lmsulphonamlde4

280 mg of the product obtained in Stage 1 of Example 7,

3 ml of methylene chloride, 0.17 ml of NEt; (triethylamine)
and 230 mg of 4-methyl-benzenesulphonic acid chloride 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 :}*




2.95(bt) 1H axial HL 3-60(m 1H axial Hl 21 Novenber 2003 62 3.77 to 4.00
4H in excess 4.08 1Hthe CH2-O s 4.56(bs)2Hphenyl - CH2- NH 4. 94 .
(mM1IHNCH CH2-0 6. 31(d)<IHNH-CH 7. 11 (t)1HHS. 7. 35(d»1iHovedmiférdobds HA'
H6' 7.71(s)1HH21 7.73(s)1HN=CH N 7. 99assuned nobile H EXAMPLE 14: Sodi um
salt of trans 4((2 (4-am no- cyclohexyl)gganlno)

9-cycl openty H- pur.i n-6-yl )am no) - - benzqi ¢ aci

Exanpl e 6, §3ﬁp} #%ethanol t herfite @xisEt &odi & © ngthe
(.+-.)-2-chloro-Npropyl -9-(tetrahydro- 3- furanyl.) 9H- purin-6-am ne are

i ntroduced at__anbient tenperature, the reaction nediumis agitated at

ambi ent  t dmperl@urE for appnoxi mately 20 hours, heated to approxi nately
95C for apgrqmlﬂgtghy 3 hourq then left overnight at ambient tenperature,
foll owed by evaporating to ess, inpasting in acetic acid then in
ether, dryih@’dmasiggioximatdly 50 C and in this way 244 ng of expected
product i's t edyin the farmo eL98 LI %S S I 01.17 (m 2H
1. 26(m 2H2?ﬁe88(g“2| ng H f h s Eh? & yclc%fhtet%l Ciwggé?ﬁﬂ/sl.ss (m
1.98(m 12K -tMdsequdtorial H s o@hemmbﬂyglohexyl 2.08(m the CRTs of the

CyClOpenty5-1%1§§(%ﬁ5ked) axi al f%CHﬁz—NH + assumed axial Hyg

thf product of

3.71(m) 3H 1 (CHz)>-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)



3.65(m) 1H axial Hl1 4.68(m 1H CH of the cyclopentyl 6.43(d) <1H -HN CH
7.76 2H 21 Novenber 2003 63 7.91 2H AA' BB NH phenyl-CHO 7.88(s) 1H
-N-CH N 9. 28 assuned nobil e H EXAMPLE 15: 21 November 2002
trans(.+-.)-N2-(4-am nocycl o- hexyl ) - N6- propyl - 9-
(tetrahydro-3-furanyl)-9H purine-2, 6-disam ne di hydrochl oride. Stage 1: (.
+-.) -2-chl arg-N--propyl-9- (tetrahydro;3-furanyl) - 9H purin-6-am ne The
operati onqi'goggr)ri ed out as in gzagézz&?)zf Exanple 2 starting from 181 ng
of the prad®ét cobBabAedAl BBSt age-pghafylEfanple 2 and 3 m of butanol and
using 0.0 24@( gf - propanam n%_éfgmbpl ace of the benzylam ne. In this way
136 ng of ‘e p(? té product is obtained in the formof beige crystals. NWR
in DVBO 1.1@2(7t1)(sGH3- CH2 - CH2- NH2c-NH 71 () CH3- CH2- CH2-NH2 3. 59(m)

CH3- - CH2- CH2- NH2  2- 17 61( 2 in.position. 4 9(m _4-09(bd) CH2
in positi &j&éﬁé¢g@@ﬁyg%i§%ﬁfl&£ Ty o%rtaiﬁnc‘)sﬁlE 5 é%é)g g% 5.80 resol ved
NH 7. 89( SniddNShagex21 ) LE@DSo [ -9+ttt radXRdrof-B-duiraogy ttBHheRyiny6-

- N6- propyl --9-- (tetrahydro-3-furanyl)-9H purine-2, 6-di am ne

di hydr ochlgriage.nclTREnNEBeEStion is carried out as in Stage 3 of Exanple 2

starting from 102 rpp-0ktctiBg PLodustiobtained iih Stage B abomeamphd 245 ny
of trans--1,4-di am nocycl ohexane. After purification. on sili CS el uting
8

wi th met hatel L iaendmionm? 0Ay B8 oR £ dehe NEROAYCS PRE 33650l ha8F 9gPa0ve

Salificati&HhiébO'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+



carried out wwth 1-4 N hydrochloric acid in ethanol.. In this way 78 ng of
expected product is obtained in the formof crystals NVR in DVBSO 64

0. 94(t) 3HCH3- CH2- CH2- NH- 1. 65( m) 2HCH3- CH2- CH2- NH 21 November 2003

3. 58(bs, masked) CH3- CH2- CH2-NH 1. 37 to 1.52 2.08 3.05(bn)1H 3. 72(bt)1H
8.12(bs) 9.32(bs) <1H EXAMPLE 16: the agpal H s of the cyclohexyl the

equat ori al gH Y, exyl . axial H4 axial HL N=CHN = nobile H s
(NH2) m)b|9I' é§l(-IQI r%ﬁglfN-&J %; [ NF4- -am nocycl o- hexyl) -am no] -9

cycl opent yl’~- 8Bt puri n- 6-yl ] - 4- ( 1-omeielyhebhye) B benzenesul phonam de

di hydr ochl g ge. L o .. “NE— (2 —ami -0—
N--[[2-chl g&%ﬁg&%ﬁlﬁbp‘éﬁnﬁ M GoAmEme Sy T gRTHRS ) fi6- (2-aminoethyl) -9

(1- et hyl ethylypoetyer@stthphiorai?, dediahhiecopeibydorchomciatei ed out as in
Stage 1 of Exa 8 an 57 of th rodyct opbtained i t a 1 _of
Scanpl e 1. T U ok KA SRS SRR 90 o 61 b aest e
(Cs20B) amnd A99% fbwiardk ) laretdnyl elghylr) tbenzenegsud phoitess el oHakapleace of
t he benzenesul{g‘honam' de are m xed together and the reaction mediumis

agitated af*8 fexperIFE O E5proRtialel Pedodt Db matel y 2 hours

30 m nut esapptekindBeILIITE EFATRIRRL L RAPEL At sr@apnd aciwdified with 4 m
of 2N hydrochloric acid, followed by extracting wwth 2 x 10 nml of ethyl

acetate, dFYFAG? BRE AP aLT g GPo Sdryhrgsvitryatiarienation is carried out
from5 nl  of18thet /nd O Rk iS8PAL AL LI 2N df Vi Agh@te Aspignt

tenperature. In this way
70/25/05 salification 1s carried out with a 1.4N solution of

HCl in ethanol and in this way 60 mg of expected product is
obtained.

NMR in DMSO

1.25 to 1.55 the axial H's of the cyclohexyl
1.60 to 2.23 the equatorial H's of the cyclohexyl
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




187 nmg of expected product is obtained in the formof colourless crystals.
Stage 2: trans-N-[2-[(4-am nocycl o- hexyl)am no] - 9-

cycl opentyl -9H purin-6-yl]-4-(1-nmet hyl et hyl)- benzenesylmhepaal des:

di hydrochl oride. The operation is carried out as in Stage 2 of Exanple 8
and 456 ng of trans-1,4-di am nocycl ohexang is taken to a tenperature of
appr oxi mat el y. 1600, 1 ng of the product 21 Novenber 2003 65 obtained in
Stage 1 above és added nd the reaction nediumis maintained at this

t enper at ure of°18UC for &pler bRi PREEtioB 4 hours 30 minutes then left to
return to ambientmte rature. 10 m of water is added; followed by
separating, washing w 5 m of water and drying under vacuum at a

t enper at ur e of!? @dpr oXi mélel yn50C1ithcidiF i cation i's carried out to pH=4-5,
fol l oned by £Xdg@gting with 10 m of ethyl acetate then the product-in the
aqueous phase is evaporiated to dryness. After dissolving in 5 m of
ethanol, 5 - Qﬁf(b@lﬁhan / THANLn hyelyiocidiord ¢ acid is added, followed by
evaporati ng gl)yness inpasting in 5 m of ether and in this way 42 ny
of expecte pro ct is dbtained in the formof crystals NVR in DVSO
1.22(d) 6HCHZ®.CH (2s98( m) AHCH3-CH 1.33(m 2H 1.53(m 2H 1.68(n) 2H 1. 88(n)
2H 2.06(m 78|373 go (maﬁked) 3. 57 (m 4.71(m 1H 7.43 2H 7.88 2H
8.11(s) 1H .22 ¢

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 abdve
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;



EXAMPLE 17: the axial H s of the cycl ohexyl N=CH N assuned nobile H's
trans-N2- (4--am nocycl o-hexyl) -9-cycl opentyl-N6 )

[ 2-[[ (4- met hoxyphenyl) - et hyl ] - am no] - et hyl ] - 9H - puri pe+@vEmpd} &dfizne
trihydrochloride. Stage 1. 2-chloro-9-cyclopentyl-N|

2-[[ (4-met hoxy- phenyl)- nethyl]-am no]-ethyl]-9H purin-6-amne. The
operation is Tahited4000 a8 in Skages2 of Exanple 7 starting from 280 ng of
t he product b%%iq din Stage, 1 of the CH2's of the cyclopentyl + the

equat ori al 0'°S of the cycl ohBXy¥H2=8isal H4 axial HL1l CH of the

cycl opentyl AABBBbshPQthenyIp§£g&fucﬁ«%$§nber 2003 66 Exanple 7, 4 m of

nmet hanol , Oté gi of 4-nmet hoxy- benzalte yde, 0.2 m of acetic acid and 100
ng of NaBH3CN® Ad™ ¢ B8 react i O GHETRHITO S agitated at anbient tenperature

for approxi mateliy)6<hgurs. " 44 AcOEt is added, followed by washing

wth 2 X 5_nh Hio then 5 M of a saturated aqueous solution of Nad,
fol | owed by r&'ﬁs)aﬁ% evaport&t'i ng the solvent. After chromatography on

silica eluting3wigh 1£H2C12 et hanol /ammoni um hydroxide in a proportion of
90/10/1, 208 of expectediproduct is thus obtained. Stage 2: _

trans- N2- (4- anPhédyclibhexyl ) 9-ieycl ogent yl - N6- [ 2-

[[(4-nethoxyphﬁﬂyg%;ﬂgthylj-qpino]-ethyl.]-9FLpurine-2,6- di am ne
tri hydrochl oride. The operatidn is carried out as in Stage 3 of Exanple 7

starting from186shygliof the praguuet obtained in Stage 1 above, 490 ng of
trans-1, 4-di amnocycl ohexane, the reaction mediumis heated to
approxi mat el y"120C for 10 hodfs$'mepypppiéatiion is carried out on silica

§|O|uL![ Ingnv\no; hEXAHPIH WM@&dNHﬁCHaﬁ%56%5lc}a§;—& P?f'— ?@laintj!n%a;tgy%gowegcgl?—l- 4N
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
erness,_impasting in acetic acid then in ether, drying at-
approximately 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 }



of ext vaé' DVSO 1.38(m) 2H 1.55(m)2H 1. 71(m) 1.90(m 2.05 (masked)
gfl??Fr)r)eCtgijG(n) I2.04 (m b)(m;,. 23(bs) 2H 3.99(bs) 2H 3.71(m) 3.78(s)

4.15(s) 2H 4.77(m) hydrochloric acid in ethanol. In Ehh%vﬁﬁﬁe@ﬂxﬁ@
prodgc% is obtained. | the axial Hs of the cyclohexyl the CH2's of the
cycl opentyl the equatorial Hs of the cyclohexyl axial H4 NH CH2- CH2-- NH
axial H 0-CH3 NH CH2-phenyl CH of thg cycl opentyl 21 Novenber 2003 67

6.96 2H 7. 51,2k, A4, BB 0-ph le- Bwaﬂ&i) 1H N=CH N 8. 12 8.70 9.42 -1
+7< T BB enyl-CHO

assuned nmobile Hs . EXAMPLE 18:

t rans- N2- (4- “aftf idkyldl ohexyl yuecityet opent yl - N6- [ 2-

[[(7-rmethoxyglp@- benzodi oxol 5z Gagg}ﬂghQ¥lﬁ-an1no]-ethyl]-QFL
EXAMPLE 15: trans(.+—:)—N2—(4—aminocyclo~hexy1)-N6—propyl—9‘
(tetrahydro—B—furanyl)—9H—purine—2,6—diamine dihydrochloride.
Stage 1: (.+—.)—2—chloro—NHpropyl—9—(tetrahydro—3—furanyl)*
9H-purin-é-amine.

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 0.062 ml of 1-
propanamine in place of the benzylamine. In this way 136 mg
of expected product is obtained in the form of beige
crystals.

NMR in DMSO

1.02(t) CH;3—-CHy~CH;~NH,
1.71 (m) CH3-CH,~CH,~NH,
3.59 (m) CHy~CH~CHp-NH,
2.17 (m)

2.61 (m) :}M CH; in position 4
3.99(m) -

4.09 (bd) :}_ CH; in peosition 2
3.99(m)

4.19(m) }F CH; in position 5
6.04 and 5.80 resolved NH
1.89(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-



purine-2,6-diam ne trihydrochloride. Stage 1:
2-chl oro-9-cycl opentyl --N-[2-[[ (7-nethoxy. -1, 3- Ce
benzodi oxol -5-yl)-net hyl]-am no] -et hyl)-9H puri n=6 NovernbS Qperation is
carried out as in Stage 2 of Exanple 7 starting. from280 ng of the product
obtained in Stage 1 of Exanple 7, 4 m of methanol ,250.ng of .

7- met hoxy- 1,@m %ngggboxol e- 5- car boxal dehﬂde in place -of'+«t he benzal dehyde,
0.2 mM of a and 0.4 nml of tetrahydrofuran and-:the reaction

medi um i s | éf.04f{6p 4Hhours at anbiwenchiempergture. Then 100 ng of NaBH3CN
i s added an itathbgn is carrie ut, at anbient tenperature for

appr oxi mat eﬁy'%% (hlZurbg o0m Ac%’—fﬁ‘“lcgéé@&é&]ﬁ foll owed by washing with 2X 5
m H20, ther3.58 (hk, nhskatiurat ed arpiecus-S@l-wii on of NaCl, foll owed by
drying and 18%3pQr aaiﬁg? the solvent and purification by chromatography on
silica el'uting wth hyl ene  cHi't idertetiignel/ ahepayulotydyoxi de in a

proportion af.0890/10/1. In this wae %Jqllar{g,rqfaleépgcggdﬁgé o&:lu(g:ltokilesx olbt ai ned
in the form_of Rei e_crystals. Stage 2: Y Y

trans- N2- ( 43afPhBe ci“éhexyl ) - 9- cyeticdertyl - NB- [ 2-

[ [ (7- met hoxp-h23nbenzedi oxol - 5-yl i@t hyl | - ami no] - et hyl | - 9H
purine-2,6-diam ne trihydrochloride. The operation is carried out as in
Stage 3 of ExaRpPe)7 starting fNoHEE =myobfi lehs' pr odiugt obt ai ned i n Stage
1 above, 743 ns-1, 4-di am | ohexane, the reaction nedium is
heated to agp?ggki)rgr;tkelig 140C for %ggbggﬁeyg[ followed by treating with 10 m
of water, eEERMBEENHSw trrps-W-112l(dofmiebhyblackéadE) -masddngwith 10 ni

of Nad (salykaLgd, EQLIS . Ngvenher, 200 3 68 solution) and drying over
MySO4. Sal i %gcat%go?l?‘}?g %gfl?ﬁ?geld" outyrmwi‘lt ﬁglfnﬁﬁgﬁﬁfﬁ’@{ fol | oned by
filtering, reshengswiphodamddtidvidierndeyifg.at - 50C. In this way 161 ng
of expect edsggodu t is P tained. NVR in DMSO 1.35(m2H 1.53(n) 2Ht he -axi al
ghadgnti 1 1%
)

Hs of the X IS P SYCHPPRRE Hé ~ PP YT b1~ ¢ hel laprinsgerty |

{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




2. 06(masked) 2.15(m) 2H 3.03 (m b) 1H axial H4 3.21(bs)2H
3.96(bs) JNH- CH2- CH2-NH 7i | 3. axa O(bt)Hl 3.83(s)O CH3 4.12(s)2H

NH CH2- phenyl 4.76(m 1H CHof the cycl opentyl 6.01(s) 2 Q‘O%,%bgﬁ)(ﬁ4( d)
6.96(d) H4, H6 8.24(s)1H N=CH N 0 .42 8. 63assunmed mobile H's . 08 EXAMPLE

19: trans- N2-(4-am nocyclohexyl)--N6 [ 2-[[ [ 4-chl or 0-73-
trifluoromethyl)-phenyl]-nmethyl]-amno]--ethyl]-9-cyclopentyl -

9H purine-2, 6-diamne trih ochl ori de. ®%t age 1.
2-chloro-N-F t["ffﬁd cti osrté’-‘% Et‘??‘?‘f%o‘%ﬁ@?ﬁ?l%m the reactlon medlum is

phenyl ] - met higliht atiaw]atetchyk] t&n;ﬁ%@lt@@@ngyl rHPYLiN; - 6-ani ne.;
operation |%ocarr§éad out as jn tafgte of Exanpl e 7 SR ng From 280 ny of
the product "SBf8i Aed"iWtECa§R®N T ERarBrer to4anbiefit nett@iek ure92 ny of

4- chl or o- 3- 10t ni. f & uorareat hyl;@mal@ghysdgdl Rl he, | | depyde 21
Novenber 20(33 acetic aci dkgy e%%aﬁin% egc%?igﬁarrggl umis

agitated at |efr1tw%jceerSP§1t ﬂf}é”f%ﬂmgﬁﬁrﬁ%tﬁﬁt dlty a3t empemature] 06 ng of
NaBH3CN i s aggedxamtdme spéact IIDﬂLdIEEdbaErldn’S 2gickatedy Ale anPia0l -
t enper at ur e-.f ap I‘OXI telé/ l.é 10 M AcOEt is added, foIIovved by
washi ng th g&% ﬁf {ﬁc ing 10"ml of ethyl acetate then the
product in the aqueous phase is evaporated to dryness. After
dissolving in 5 ml of ethanol, 5 ml of ethanol/1.4N
hydrochloric acid is added, followed by evaporating to
dryness, impasting in 5 ml of ether and in this way 42 mg of
expected product is obtained in the form of crystals.

NMR in DMSO

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

with 5 m of a saturated aqueous solution of Nad, followed by drying and
evaporating the solvent. After purification by chromatography on silica
eluting with nmethyl ene chloride/ nmethanol/anmoni um hydnm@vgmbém@g
proportion of 90/10/1, 367 ng of expected product is obtained in the form

of beige crystals. Stage 2: %l oo
trans- N2- (4¢ yloey chlo - -

(trifluor (()netgﬁ%yllqgg ﬁenﬁi;ln])& hoed hyeltj[h ? et hy1 9£ gt-methoxy-

cycl opent yl be9th pirliyg: 2, 06-irdNoife atéth&dg@g@lé)rqd o The %p%lé%hl o é[§d

carried out tae30f Example .7 starting rom
product obt a]?%er a%Jé?‘h u&bc}\?eagéﬁat?qloa?rgar@ﬁlent temperature for

trans- 1, 4- dappi onycl ahex@aneward the neagthon greaddgl mis heated {o
appr oxi rratel% 140C forme hours. After purlflclatlon y ¢ g togrgphy on

silica el ut /A WY Hittethyl endlcHrdr i eedmet dnolt/ amseniuat by daguédes i n a

roportion @51@5{&5/5}55@@“@&@5%@35 8 out with 1.4N  HO/EtOH,
Polloowed byfllterln washi ng wi t § %%—f C}Jev@rpfrﬁﬁl&@%& In this
way 166 ng of g“étﬁrro@@épmﬁ@%bpavn@d siNMRed re 1IVBQGL w3%6M) 2H

K f.the axial Hs of_ the
gygﬁghn)eiyl 1(:2172‘&(1 r;)%é;hﬂﬁﬁc?ﬁ/g %U%ﬁq%% ggéﬁobgnf‘yﬁ’mportzl%(qﬁ YO9{d0/1,
equatori al % mf athexepcitederybdudt 08¢ mib)s Wdbwaxirald H4 3. 72(bt) axial HL

9. 28(bs) Zkgégb .qu% 2—919—(Z—amJ_nocyc:]_ohexy]_)-9—-cyclc}pentyl—[\]6—{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.
Purification is carried out on silica eluting with
CHZClg/MeOH/NquH'(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




4.00 (bs) NH CH2-CH2-NH 4.34 (bs) 2H NH CHZ-phenyl 4.78(m) 1H CH of the
cyclopentyl 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 assumed nobile Hs 9.73 EXAVMPLE 20:21 November 2002

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

[ (di phenyl et hyl ) -am no] -ethyl]-9H puring:2, 6-diam ne trihydrochloride.
Stage 1: Z-Ehéﬁrqng-cyclopentyl-N—[2-[(d henyl net hyl ) - -

am no] -et hyl'] =9H"puri n- 6-am ne. ] The operation is carried out as in Stage 2
of Exanpl e 7.%!arai ng #x'@m’141 ;% of-phgyproduct obtained in Stage 1 of
Exampl e 7, g ﬂ% of thanol, 0.7 m (15 eq) of benzal dehyde and 0.1 m of
acetic acid°thehth reaction medirtfiNs agitated at anbi ent tenperature
for approxigmtely 3 h s. Then 55 ng of sodi um cyanoborohydri de ( NaBH3CN)
is added and _the reactijon mediumis agitated at anbient tenperature for 1
hour. 10 mM 8AELEt is added; foll owed by washing with 2 X 5 nl H20, then 5
m of a satyrated aqueoys soldiiy ebphNad 4. drying and evaporating the
solvent. After purifi ion by chronatograpﬁy on silica eluting with

met hyl ene L /&t Hangcdiat(é-pminogyobelreion - ci@/13Qenttyd -peeddct
obt ai ned i sy} ppagt I JL4N X LRithis, way 243 ng _aof _expected_product
i s obtai ned[gt age %ﬁﬂt}{l;ﬁ?x%%% g’?gﬁ’lkﬁldcgc o er%:fﬁ yﬁd%&“@deﬁt%‘lyaﬁbgg

[ (di phenyl newking—=2fhjardnkey EriBiidrpohloeids 6- di ami ne  tri hydrochl ori de.
The operatign_is carJi out ,as_in Stage 3 0 le 7 starting from 90
ng of the pi%%ﬁ%é’ob é?ﬂ@ %R SY58PT" %EV%_Lﬁﬁﬁﬁggﬂmﬁ&Qﬁy‘l'3_

trans- 1, 4- dbemiowmicyel 1oftexanemand vl Neaneas] + & 2l Novehan-200214L . nmedi um

is heated to appr.oxi nately 14QC for approximately 2
: The operation 1s 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




hours. After purification by chromatography on silica eluting with

nmet hyl ene chl ori de/ met hanol / ammoni um hydroxide in a proportion of

85/15/1.5 salification is carried out with 1.4N HCl/ Bt Gdvefnokt oyed by
filtering, washing with 5 mM of EtOH then drying at - 50C. NVR in DMSO
1.37(m2H 1.53(m 2H he axial H s of thg cycl ohexyl 1.72(m 1.90(m

2.04(mthe g vatorial H's of the cycl off xyl and 2.18(mthe CH2's, of et he

cycl opent P13 320D s F AR T At "L E NGO 2H B2 DT bed i bR GHAAEH SRHC

3. 68( bt ) Lidaxinah. kil Aczsatbeaz%lcaﬂ?eophﬁm@iﬂ;&%gh 1R G N OH, 71340 m)L)
7.61(bs)10H he aromatics 8. 19N=CH N- 8. 08 8. 68assuned nobile H s VPLE

21: di hydrdOf §PFRedbY 1RPafs-2-14 [2- [ (W this way 161 mg of expecte

am nocycl (m@@(llc)c- agi pela9neycl opentyl --9H purin-6-yl]-am noj -

met hyl ] - benzoi c acid The operation is carried out as in Stage 3 of Exanple

1 startid!® d@mP?49 ng of trans-1, 4-di am nocycl ohexane which is heated to
appr oxi matjel3g (1406t hen 500 ng of the product obtained in Stage 2 of

Exanple 1 1s added and the reaction nediumis left at this tenperature for
appr oxi matlel33 (8) h@dr s taénthéf extal rigt siref theanhicdnthexgiperature. 5 M H20

IS added,:L f-9) Im?dw%g by filtering. The precipitate is taken up in 10 m of

et hanol tHen é of 1.4Nyhydrochloric acid in 21 Novenber 2003 72 et hanol

i s added, f.@d9(@MedHby filterithg Che 9 nsbluild eypacpenapdl evaporating to
dryness. -Q‘%Gr(?n%isﬁj(‘é%)is i gpasted in

2.15{(m) 2H

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) 2H NH-CHp-phenyl
4.76(m) 1H CH of the cyclopentyl
6.01(s) 2H O-CH;-0

6.84 (d)

6.96(d) :}>_ Ha, Hsg

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



[ [ dinthis way 45 ng of
her, followed by drying at anbient tenperature an _
g;pgct ed product iys obtained. NVR in DVSO 1. 3I4(rr) 2H 1.48(m 2H thE SXI al

H s of the cyclohexyl 1. 702H 1.892H | the CH 's f +- 21 Nole@bBlzomske

ial Hs of the cycl ohexyl
.17 2H of the cyclopentyl 2.01(m the equatoria
:2%. 01(bs) 1H axi a?/ H4 3.68(bt) 1H axial H, 6|@. 76(m 1H CH of the cycl opentyl

4.91(bs) 2H ENdCH2Zphenyt 2080 2Hhdi Pl QT AR ?&%@ﬁﬁ(&@%ié 01 9.26

' ' . Trihydrochloride o rans
2SfFFgF[g??i%%;@a%egxéngngg%t temggrature for approximately 3 hours.

ani no- cycl ohexyl hgast nwiBRcel al-0RGRLY -aglal- ur i nﬁrgél'}/:i!c]rf anéi&}%]m- is agitated

et hyl ] -am no] - net QY' Jl benzoate. Stage _DL ?hﬁ/

4-[[[2-[(2-C%FO?B--9-EyE?%Rﬁ#ﬁSHﬁQNﬁanmp@rGXimately 3 hours. lo_m;l_d ¢ as

) siage 2 of Beamle oSt ant i he T &%, 486Ph90r Cthe B odUetgnt &haed i n

i .of Ex e sta

g?agga%eof Oﬁiaﬁgggn#,oﬁ-?ﬂsQﬁuqﬂﬁd@am@M3023036ﬁ$@i?ﬂﬁﬁﬂ?ﬂa@&j2?{P%ﬁm;$ ‘he
i t de _and 0, 2 of acetic ac ‘

react on mod im s ST e o AL AT siperat u & S artien 100

erereER 2 3. 1rd 1om i Agdi, U i & i
o NABHICR 7 o) 9. reack Oﬁéﬂ% ighaite?? added, followed by

f,\,ggﬁfﬁgt Wt h&é’f&f%ﬂpﬂﬁ%ﬁﬁ@%ﬁ@%ﬂ%myemw at R dRFASUS Losolagt i on of
NaCl, dryi ng?@hitd BvaptiAtiong fi h&p&@!té@nbro&\ﬁégri:gloﬂ\%viq{mfﬁ %2% FBrm
purification,py chromat %&r gphy on silica eluting wth nethy
chl or i de/ met hanol 7 AnBn i fiydr oxi de in a
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




proportion of 95/05/0.5, 260 ng of expected product is obtained. Stage 2:
Tri hydrochl oride of nethyl trans 4-[[[2[[2-((4-

am no- cycl ohexyl ) - am no] - 9- cycl opent yl - 9H puri n-6-yl ) 2ae&hber 2002

et hyl]-am no] - net hyl ] - benzoate. The operation is carried out as in Stage 3
of Exanple 7 starting from 256 ng of tige product obtained in Stage 1 above
and 700 gy f r?ns- 1, 4-di am nocycl ohexane and the reaction nediumis
heated to agBr( i matel y 140E€ ¢ Clpp¥dxi mately 4 hours, foll owed by
extracting.suatbs3 2110 nl wi-@fhyhea¢etate and washing with 10 m of a

sat urat ed aqueous _sol ution of —sodiumchloride. After purification by

chr omat ogflapBy™nlHsi | i ca € uet nighavians Le@ERFréne chl ori de/ met hanol / anmoni um
hydr oxi de i B 4aqR50partion 9{, 85/15/1.5, salificationis carried out with
1.4ANHO/EtOH followed by Tiltering, washing with 5 ml EtOH then drying
at - 50C. 7-A7tAitsl¥lay 70 Mg of expected product is obtained. NVRin DVBO
1.38(m 2K Jsthe ?;gli al H syof the cyclohexyl 1.52(m2H 1,70-1.89 the CH2's

H
of the cyclopentyl 2.06 (na%ked)-Z.I? 2. 04 (mthe equatorial Hs of the

cycl ohexyl8 .3304¢bd}1Haxi al N#aH-3N28 (bs) 2H 4. 00( bs) NH CH2- CH2- NH

3.72(bt)1 )ii al _Hl 4.32(bs) 2HNH CH2- phenyl 4.77CH of the cycl opentyl :
3-88(s) éHS .74 2H 7.98 2H AA'" BB phenyl--COR2CH3 7.69 2H 21 Novenber
2003 7. 89 82H4AA B'ssumed mobile H's

9.73

EXAMPLE 20: trans-N2- (4-aminocyclohexyl)-9-cyclopentyl-N6-
[ (diphenylmethyl) -amino] —ethyl] -9H-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




e

74 phenyl -CO2H 8.33 N=CH- N 8.13 8.90 assuned nobile-Hs 9.48 9.68
EXAMPLE 23: trans- N2- (4-am nocycl o- hexyl) - N6-[ 4- cyanophenyl ) -

met hyl ] -ami no] - et hyl ] - 9-cycl opentyl - 9H puri ne- 2, 6- di aBy R vember 2002
trihydrochloride. Stage 1. 2--chloro-N[2-[[(4- cyanophenyl) met hyl ] - am no] -
ethyl ]-9-cycl opentyl - 9H purin-6-amine. ,The operation is carried out as in
Stage 2 of xanpl €7 ing from 280 roduct obt ai ned |n St age
1 of Exanple %EFA %4%&1&#i 5,(9 YRR HEKS a'ehf}ge i APl ARRTOF LR LY

benzal dehy@@uﬂf m Aéteneplhanbicﬁmbr{)b& rzdhmfnaaeqt:aphacaad andicd. 5 n of

t et r ahydr of.y h h tion mediumijs ted at anbient
t enper at ure p%?gél Iﬁ% l’éYag S {geE iderReghh fgﬁa%m%?n%m?%l%ded and

agitation i @aprppdroubn af mmt a%ranqrfat:urceohoas lchpfed 10, My AGOET i's
m H20, then 5 m of a saturated

added, fol,l hi Wi t

aqueous sol u?}“ﬁﬂcg?ﬂ’ﬁ@% P%} ‘f‘F'gj a’Fﬁ’d fé\)’é’ﬁéliﬁﬂlf ny2skhed sei bent miafater
purificati Emobytﬁéﬁomyggq aphy~ ogpgilica eluting with nethyl ene

chl ori de/ net hanol / hgdroxyl amne in a proportion of 95/05/0.33, 347 ng of
expect ed pﬁ@&u&l—ﬂg—obt ained in the formof white crystals. Stage 2:
trans- N2- (4- am(ﬂpcygl ohexyl ) - N6- [ 4- cyanophenyl )-

nmet hyl ] -am no -eth :}ycl opentyl -9H purin-2,6-diam ne trihydrochloride.
The oper at ﬂoﬁ i(8) céff{r outh@sa¥¥alStrige oF aheExanpbeeXylstarting from 250
nmg of the preodygt obtained in Stage | above and 720 ng of

trans-1, 4-di am nocycl ohexane and the reaction nediumis heated to

appr oxi rraté#?OMDC for 4 hours, foI lowed by taking up in 10 m H20,
extracting,w, h“nf X 10 m af, eth acetate and washing with 10 nl of
sat ur at ed SOdI um chl ori de. ~'AF 5 aﬁﬁrrllf'”‘ cat?o‘ﬁf by Rsgrvdplydon silica

eluting wi ghl2imNovernber 203 CHy's of the cyclopentyl

3.04(bs) 1H axial Hg
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 is 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



met hyl ene chl ori de/ met hanol/ hydroxylam ne in a proportion of (85/15/1.5),
salification is carried out with 1.4N HCL/EtOH, followed by filtering,
washing with 5 ml EtOH then drying at - 50C. In this2napnvddBedmmoaf
expected product is obtained. NVR in DMSO 1.36(m2H 1.55(m 2H 1. 70(m 2H
-1.89(m2H 2. 05(masked) 2.17(m) 2H } thejaxial H s of the cycl ohexyl. the
CH2' s of thethyabopeatyd 0 u f.th Iohexyl
3.04(bs) 1H axial H4 3. 7%6(?%0 A B9 ?EQEE%?Q RO oS PA Y

NH- CH2- CH2- RIFY 8V 3BPHaY 1 mH tINH@H2eplseny Th4. 786 ludH §. BB dtted7.i88 2H

8.39(bs) 8eidfe9, sz’offb HB'L of the cycl opentyl phenyl-CN
N=CH N assunmed nobile H s t a%yﬂlﬂg (EIZLI g%brll%rc%'cifolﬁ%wt)l}/ Bk ehls
--9-cycl opertyl 42 N8I 92 expected product is obtained.

[[3, 4-5- trlgﬁgh%y@myl) met hyl ] -am no] --et hyl ] -9H purin-2,6- di am ne

tri hydrochl
2ch|or09by&4bp)erﬁfyl-!}’[ﬂ -[[(3,4,5-trinmet hoxy-

phenyl) nEthig(ﬁyniHﬂ € yHLE%EhEHTh'SGO%nLhE cyclohexyl

1.702H

1.892H the CHy's of the cyclopentyl
2.01 masked

2.17 2H

2.01 {(m) the equatorial H's of the cyclohexyl
3.01(bs) 1H axial H,

3.68 (bt} 1H axial H;

4.76(m) 1H CH of the cyclopentyl

4.91(bs) 2H HN-CHz-phenyl

7.50 2H :}

7.91 2H AA" 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




The operation is carried out as in Stage 2 of Exanple 7 starting from 280
nmg of the product obtained in Stage 1 of Exanple 7, 275 ng of 3,4,5

tri met hoxybenzal dehyde in place of the benzal dehyde, 24 NdveRbe®idranol and
0.2 m of acetic acid then the reaction nediumis agitated at ambi ent
tenperature for 5 hours. Then 100 ng of NaBH3CN is added and the reaction
mediumis agitated at anbient tenperaturesfor approximtely 1 21 Novenber
2003 76 hour ,,1Q M., AcSEL j S . a d -wash ri. ith 2 X5 m,
H2O, then 5 rripuof a %atur aﬁgeﬁhécg]ﬁgg%%g%oriygplﬁoﬁ?%%g\%a%u,tlglg\r/\%fQ?:] and -
evapor ati ng t Het8gloeptchisftice/pathéncatamownbym oy ometdegiapay on silica
eluting with pethylens, &hlgr t hanpl. pi ym r QXi ip.a
proportion of IEE{%QE/_ 05/ 0. 33, 3686?78[7(%? expegfggopr%duégodipgég tgéi gsed in the
form of white®®F§stafs. Stage 2.

trans- N2- (4- ami:ageys! ohedyldru2neyFl opent B&le’ch‘gl[@fans A-LI02002- T4
[[3,4--5-trinethoxyphenyl)-nmethyl]-am no]-ethyl]-9H purin-2,6-"di am ne

tri hydr ochl or PB&PCTHES et oA 8o bat1qved csat t as-9HrrSirage 6 3y b - ddanyl-e 7
starting frome28¢1 Ma@indhaephodycte oalned in Stage 1 above and 735 ny
of trans-I,4-di am nocycl ohexane and the reaction nediumis heated to
approxi mately 140C 17 “PHGHEEN30S FA Huitess Ouf of $ olie f tepepdue f ngrdmstle 70 n
of H20, extragthR@iniV#dbm3 2X61RgMm s ofnethyliuacet gt £ and ;washi wth 10 m
of saturated sodium chloride. %\fter .pu%)it}fi gati on by cﬁr orrat%%rlaﬁ{;wgn
silica el uting™®i { %O 7 IR &nanschi brdiderimeekahons < aitendubhtyrandide i n a -
proportion of ne8bhid5{d .Heargal khi PN nae€d Lh@S QY Whbbodi & /4Et OH,
followed by filtering, washing VM&%] 5 _ma Et_%—i theno%rry;yﬁg %tlm%\{e?gcfl NVR i n
DVBO 1. 38(m) 2PPPEB2 (e AXi ekt et ior thEhcy o ofexyl o2. 67y) tdhetate
equatorial H snefwidieidyeliehexy! nB SdEohliaxial f#h3uE3s6Pattd.ally masked)

axial HL 1.70 . )
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 expacted 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-CHz -NH

3.72(bt) 1H axial H,

4.32(bs) 2H NH-CH;-phenyl

4.77 CH of the cyclopentyl
3.88(s) CO,~CHj3

7.74 2H

7.98 2H AA’BB’ phenyl-CO,CH;

7.69 2H



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 November 2003 77 3.80(s) 3H O-CH3 4.15 N CH2- C=H2
the CHs of the tetrasubstituted ring 8.11(b)-8.35(b)d NrGEFNR- 48 7.75
1 assuned nmobile Hs 8.11 8.99 9.57 EXAWPLE 25:

trans- N2- (4- am nocycl ohexyl ) - N6- ( 2- [[(4-

chl or ophenyh) gaebQyhi - g noj - ethﬁ) lc;gl pentyl -9H purin-- 2, 6-di am ne
trihydrochioride. Stage 1: 2-chl ro- N [l (4-chl or ophenyl)-net hyl ] - ani no] -
ethyl ]-9-cyélépentyl -9H purin-6- amcyeN The operation is carried out as in
Stage 2 of Ex gple 7 starting from 280 ng of the product obtained in Stage
1 of Exanple 7, 197 ng of 4-chl orobenzal dehyde in place of the

benzal dehydé&, %4 ni | obhsaenbdnabbingd 0.2 ml of acetic acid then the reaction
mediumi s agl tedrat anbient tenperature for 5 hours. Then 100 ny of
NaBH3CN i s added apd the reaction nediumis agitated at anbient
tenperaturesf 68 approximately 1 hour. 10 n1 AcCEt is added, foll owed-by
washi ng mntgng 291 of H2Q_then 5 a saturated aqueous sol ution of
Nacl, dryi o‘%ra%ﬁé‘%"h%*eaﬁveﬁrclﬁr?ﬁylphr‘ﬁ. [éSyaRoppenyl) -

chr omat ogr apéyhen] Sarhiks] -6l iy 1N Mcl/ b1 BBERYY eheH -t Gd -de/gRiiRangly/ anmoni um
hydr oxi de |g aggro ortlon of 95/05/0.33, 258 ngy of expected product is
obt ai ned. St&Y 3®- (4- anlnocyclohexyl) N6-[2-[[(4_

chl or ophenyk} aget hylj @fmcmhﬁ—twl (9=eyShopeoL Yl r B N amine -

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
benzaldehyde, 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 reactioe
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




2,6-diamne trihydrochloride. The operation is carried out as in Stage 3 of
Exanple 7 Starting from 242 ng of the product obtained in Stage 1 above
and 680 ng of trans-I,4-di am nocycl ohexane and the reagiNRBHLEESHAMIM IS
heated to approximately 140C for approximtely 3 hours 30 mnutes, then
poured into H2O followed by extractingzgwith 3 x 10 ml of ethyl acetate
and washin 1 f. enber, tur.ated sodi um.chl ori de.
Af ter purilgie%\g ?eorgl@b{/m%ﬁr%%amtel\gé?%lfl{/ %ﬁgs?gﬁc%ﬁgqeutj‘lnnga \Birtoﬁ)or%tlﬁi)l 8he

chl ori de/ me8 hahof ¥ dnnorsalmrhiydeoxshdes i oaar proport iwirchofl . 485483/ ££6H,

salificati i rL ut with HC1/EtOH 1.4N fallowed by filtering,
washi ng V\A? lggﬁééwdejdltlﬁgﬁlﬁﬁyi H@Sé’f“g-‘flébo%%!\/%'ﬁo% B%@@ dfy32enftoH
1-54(m) 2H-the’exi dln tHis ehyt hercygl ehexybe dt S (HHodtdt1 18968k a2hafi. 1 t he
CH2' s of tl\r]]l‘?RC' cl tyl 2.05(masked) 2.17(m 2H 2.05(nm) the equatori al
Hs of th 3.05(bs) 1H axial H4 3.25(bs) 2H 3.99(bs) 2H I

NH CH2- CH2t Nb6 (3. P4 bt) 1H axial HL 4.12(bs) 2H HN-CHz- - phenyl 4.78(m |IH
CH of the lg)y%i ggent | 7.47 2H 7}63 2H AA" BB -phenyl--C] 8.35(bs) 1H
N=CH N 8. 13" 82 g% uned robil e Hls dhelaEalAiE 28f the cyclohexyl

trans- N-[ 2z -{d dmyamimocyeho- hexyl ) - am no] - 9-

cycl opentyl - 9H pur' i n-6-y|j - 3-brono- benzene- sul phonam de
1.89(m) 2H the CH;'s of the cyclopentyl

2.05 (masked)

2.17(m) 2H

2.04 {m) the equatorial H's of the cyclohexyl
3.04(bs) 1H axial Hy

3.73(bt) 1H axial H,

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




di hydrochl ori de. Stage 1:

3-brono-N-[[ 2-chi oro-9-cvc] -opentyl - 9H purin-6-yl]-

am no) - benzenesul phonam de. The operation is carried gytyRs,bE tge 1 of
Exanple 8 starting from 257 ng of the product obtained in rgtage 1 of
Exanpl e 1, 4m of dinethoxyethane (DME),, 390 ng of caesium carbonate

(Cs2C3) amnhiA36 My @fi 3a=bEPNMpz b enesul phonam de 21 Novenber 79 in
pl ace of the benzenesulngﬁonarr:ll)sdegg%l%&t hﬁoﬁé’é’@ﬁ b - redhime W’st%gfgg%ed at a

t enper at ur élofl28ppEBRP natel yo £l GOG aftarr adppr Q%884 8! Yo PuhUH S 3% aminut es | ef t

to return tg. ' e,,acidified with 4 %> of hydrochloric acid
2N, foll owec?ﬁg%‘ %)?l%jr ggtgpﬁggt\?\}ﬁ} S S0 Antor AERPE musifteaticR yithg,

evapor at i ngFhterdtygeEeshyi apast 1 ey i el bt iMg ofi @t R@Ehyléﬁ@ar ating and drying
at anbi ent ratur In,this way 356 ng of expected product is obtained
'n the for o nergaethabdy oy pipiroldd 10 Spott fon of

trans- N-[ 2-95/25a0%i. 36¢cy 3Dbhexybj - @pdwlePproduct i ' in th
cycl opent ylf-OQII—nI- Ryr [ Fl-. g yl%- 3- br ono- benzene- suIcph(%rsla?nméaélmcaj(lj hjy?jr%c%l oride.
The operation"} $ cdPr8d°bYT a5Sin Stage 2 of Exanple 8 and 400 ng of

trans-|, 4- ditaiienQcyekahexane 4 Sar; A2 x4 §0BE I f oxj mately
150C, 319n£[r§30f the product obtained in Stxggzn? %g%ggs?ﬁtggﬁﬁ% Egénd t he
reaction ifuh s FTARE hbax Rt L )t tives hvdipemanai e ohy 150@H-qver i ght6— t hen

left to r@i@ﬁnangot@gpc}ﬁp@,cﬁw@ture fol |l omed by chromat ography on silica
eluting with CH2CL/ Me NHAOH (70/30/1). Then 4m of ethanol and 4m of

ethanol/ 1.4N HAydr 8EAFdFien sk dcarm eatided, abolihosedgbys evammatipng 1 0
50750 and Grong dnaer vAGULN S 4 1 ROGEACar B GF CaBAr b Tty S0
this way 23ndng36f mgxpécteshs-pr,odutianiisicolyicabnedahs the £ m&afcbeige
orYSt Sy WUELR PYSR S A SO, R L. T 5 L Ny o el onexy!
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 Hy

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




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' >{.,8RLEEd) 2ddHHE'
7.95(dt)1HH4" 8-09(t) 1HH2' 8.18(bs) N=CH N 8. 14assunmed nobile H s EXAVPLE
27: trans-N-[2-[(4-am nocycl o- hexyl ) - afi noj - 9-

cycl openBybo @& prefi n- Q;;ddj 3-(trifluoro-nethyl)- benxenesul phonam de

di hydrochlf i de. Stage 1:

N-[[ 2- chfof®- 9- cycl dpéitty F=BH- purd £ -sy o)t- aRENPLe Basybstituted ring

trifluorgnethy)- é)eﬁz@me%ﬂ phopapi,dg  The operation is carried out as in
Stage 1 of Exanple starting from 257 ng of the product obtained in Stage

1 of Exanple 1, m of d| met hoxyet hane (DVE), 390 ng of caesium carbonate
(Cs2CXB)7 & 225 of  3-tri r. hyl - benzenesul phonani de in place of

t he benzl:nggul phonam esszfrrln trrﬁ% ?‘gaif‘tﬁon mediumis agitated at a
tenperat@irkl of a ximately 100C for approximately 2 hours 30 m nutes,
then lefy 4o retufn to anbient tenperature, acidified with 4 nl of 2N
hydrochloric acid] followed by extracting with 2 x 10 m of ethyl acetate,
dryi ng a&hdevaperating to dryness, inpasting in 10 m of ether, separating

and dry%%ent tenperature. In this way 273 ng of expect ed product
is obt e 8P Bf ~ 46T vt pectc il sN6S g [ 24-

t r ans- N-di2dropraiynpcmekRPeXYh

cycl ope%yéo 9H- puri n- 6- - 9]3(3 (%%q‘l uoﬁr’atghﬁy)clo&?ﬁ%ﬁegmﬁ‘ﬁ’é’r%m de

di hydro Hlﬂﬁ‘ln?hérébﬁ?ia?ﬁﬁblpxsd@arrl ed out as in Stage 2 of Exanple 8

and 286myQfe transxh;4:dignt 5o ne is taken to a tenperature of
appr oxi WlSOCC 335 HL? ﬁ;@l oephenyL) “mechyl f-anind) -
Yl] 9~ Cyclopentyl 9H- purln 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 ml of



obtained in Stage | above is added and the reaction nmediumis maintained at
this tenperature of 150C for 3 hours, then at 110C overnight then at 150C
for 2 hours, then left to return to anbient tenperatuf@o.SRp&Mmigagr aphy is
carried out on silica eluting with CH2C12/ MeOH NHAOH (70/30/1), then 5mil
21 Novenber 2003 81 of ethanol and 4m of ethanol/ 1.4N hydrochloric acid
are added, followed by evaporating to,dryness, inpasting in 5 n of
et her/ et hyl in.a prqportion v€m50/50_and drying under vacuumto a
t enper at ur esaggggag%regfgﬁlé'{l e‘i“@"éb‘t&i' Ir'rﬁt hf &Y \Mdy“166 i Yof expect ed product
i s obt ai ne§'\FATR FY Faghim of sibérgesloryst abissh NyRhy rerlBVSO 1. 33(m) 2H 1. 49(m) 2H
1. 67 (bs) 2knhle864H52kand Ne @i ala HyvS-0f ;48 cycl ohexyl 2.08(masked) the
CH2's of the gg;l opent¥1 _2/%05 3.04 (bs) 1He|§3€o¥b?'j°fﬁ“ f%(‘%g) 1H 7.82(bt) 1H
7. 96( bd) 1H®PAE” Elyuat 6 A Laatdonris Kereyed chexyith axildEc i la¥iNal HL CH of
the cycl opéntybwedby Hl t8:i24( Mas2hnlBuicHs w1 8zl TRsked), iNGCEE N 8. 16
assuned nDQiéﬁiérs EXAMPLE 28: trans-N-[2-[(4-am nocycl o- hexyl)-am no] - 9-

p

cycl opentyl - urin-6-yl]-4-(1, 1-di met hyl -et hyl) -
NMR in DMSO
1.37(m) 2H }
1.54(m) 2H ' the axial H's of the cyclchexyl
1.70(m) 2H
1.89{(m) 2H the CH2's of the cyclopentyl
2.05 (masked)
2.17(m)} 2H
2.05(m) the equatorial H's of the cyclohexyl
3.05(bs) 1H axial Hy
3.25(bs) 2H
3.99(bs) 2H } 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,C0;) and 236 mg of 3Hbromo—benzenesulphonamide




benzenesul phonam de di hydrochl ori de. Stage 1:

N-[[ 2-chl oro-9-cycl opentyl -9H puri n-6-yl]---am no] - 4-

(1, 1-di net hyl et hyl ) - benzenesul phonam de. The operati on NRefBEF P&E Oout as
in Stage | of Exanple 8 starting from 257 ng of the product obtained in
Stage 1 of Exanple 1, 4m of dinet hoxygt hane (DVE), 390 ng of caesium
car bonat e (CSZ%B a?d %13 rrlg of 4-(1,1- di et hyl et hyl ) - .

benzene- sul"Bh&n&frd8™i i AP BT Bie HePisarerenes ahghbhanFerc a9 Yeact i on
medi um i s agi tatiedtat attemp@m;aéwtﬁl&f o FARRLOXL AL EL Yy, 10863 d ofor
approximately 4 hours gft to return to anbient tenperature and 4 m of

2N hydr ochlBEPFO*ARPECaNdS B of 3 Yelt i trse 1adtietlo fothoweid By RB&Ttact i ng

with 40 m wQfnp2kabayenbesi @D &4 82 r1eth aEMAR,ating to
dryness, gpagt%l ﬁg in 10 :rLri o? et hletr 4s)eﬁlplar%;fte|h gggﬁgi%ig(?na&at ambi ent '
h

t enper atur ollpwefhpPy GAFr253iHg) ‘*blfUE)@pefctl@dmér ofluethis abttaitfod in the
form of bei Gy S o o} m noj - 9-
16 E@hgor&m@(l 4 d;:'sr{r% The a[se)l am poeyed o Xé/ﬂr)exa ]-

cycl opentyl - 9H puri n- hyl benzenesul phonam de
di hydr ochl s¥icdEatTRE 8pér@ry b0 |3t currieed dgpasaknrst agén 2ttofs Bseahpl e 8

and 286' ng 0y heaas- ngf; gt@@]ﬁf’cﬁ el Oy %%%al%ebaksntﬁg g? @g%%% e of

approximately 1 OC 21 e product obtai ned eis
added and tdrerstedeti on rredl umis maintained at this terrperature for

appr oxi nat ou e to return.to i ent erature,
fol | owed b?iég%fg E?ans [ﬁypzon LI T4 GOk ’\Xﬁ?ba%’f‘% I%In)e

chl ori de/ neijmanplehamanupmhym@xyﬂ]e3—rbxa>rrraur—(b>|aﬁ&tahensoiph&®a£r8ﬂaiel and
di ssol vi ngf% %’\XEHL thanol Then 4m of 1.4N hydrochl ori c aci d/ et hanol
i s added, folYEwed Eﬁré @porating to dryness, impasting in 10 m of ether

and drying at ambeeBperbeDPer 88 ULeridy tits a\éxain]-@zD?;% Qfof;‘XEQ&&ﬁ g oduct

is obtained in the form of bei ge crystals. NVR in 1.31(s) 1 34

(part|a||yaﬁ§g%@8)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




1. 88 2.05(masked) 2.05 3.04(bs) 1H 3.58 (bt) 1H
t1i334L(n? tlhggaiin)al Hi s of(n]e cycl(ohexyl the CH2's of the cyclopentyl the
equatorial H's of the cyclohexyl axial H4 axial Hl 427 NoWwmbkrpocCH of 'It\lhi
cyclopentyl 7.59 2H 7.89 2H AA'" BB 2S-phenyl-tBu 8.16(bs) >311 N=CH
assunmed nobile Hi s 21 Novenber 2003 83 BXAMPLE 29:
trans(.+- ) -7N2>-4((¢)arIHnocycI 0- hexyi) - N6- Pr OPYI - 9-

de. Stage 1:
t et rahydro-- 9H puri n- 6-am ne di hydrochl ari
(2 chl oro- N-pr%(grff?pdg %Fet rahydro Bt hi enyl ) - 9H purin- 2, 6-di am ne. The

from 160 ngy
operation i §.cardked1gut as in Stpge 2 of Exanple 5 startl ng

o1l‘o t he prodtéctO obt al ned in Stage 1 of Exanple 5, 3 m of butanol and using
0.100 m of rSF p dfanine in pl @& of the benzyl anmine and the reaction

85C for 24 hours,
mediumi s t@kge bgya tenperature of-.approxi mately 80 to _

left to return t(o jatnbl ent tenperature, followed by evaporating to dryness,
i npasti ng ifA-16 nl of et hyl acetaaimatd anbieatHtenperature, separating,

t n yacuum at a tenperature of
2’3;?52?& ehi/{iﬂpllﬁn 27 dt%{i%g m%w%‘r" f‘°8¥ﬁlt58tléﬂng’ooeﬁ'b‘tncﬂs bt ai ned in
t he form of cHAlPReREYSt W -uSinageyA&] -3~ (trifluoro-methyl) -

t rans( +-. )bé‘gzéﬁ’em&g)&r}lﬂldeheciqfuy)drochgg cylI 9

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,Cl,/MeOH/NH,0H (70/30/1}, then 5ml




rahydro-3-thienyl)--9H purin--2,6-di am ne di hydrochl oride. The
(()tpgﬁa?i gn i's carrieé 2)ut as in Stage 3 of Exanple 5 starting from 400 ng of1
trans-1, 4-di am nocycl ohexane and 106 ng of the produch ppRbabBegodn St agz0
above, the reaction nediumis taken to a tenperature of approximately 1
to 145C for approximately 6 hours then left to return to anbient
tenperature. After purification on sil IQE? el u'él ngI | ¥\1 E:gt Irr:e;';]h\z/imn?lhlin’zmm um

| ti and sa

%g:gékﬁgrwﬁg%tﬁaﬁﬁ Qﬁg%ﬁ 0%8 %aﬁ‘?l/exlpé‘é]t budpeodumtic scotatqed in the

formof pinkadsdcge fel ysvad oy MVRpbRa DNSP ¢ 0 @ néé% %'T!g:ajst%%nln 24 . 3. 55

t H . 2.43 mas
s o) o 1 B e Vet ih . Syt ren ‘PﬁeS%éOalaﬂR drping he

cycl ohexyl th&dEguaserimaltd s t@fﬂpbh&t@xyéﬂcqhg §k0x§n dé:lg (1:::1?8 (bs)

200 (bt) 1H 3.
%VS”?SE bs) %:4@ gggﬁmngég?%xﬁe%ﬁ&% %% CtHJ}SSObéF-IQDGG’I-l msteﬁzf@}qn of
eige crystals

NMR in DMSO

1.33({m) 2H -

1.49(m) 2H :}h the axial H's of the cyclohexyl
1.67(bs) 2H

1.86(bs) 2H

2.08 (masked) the CHy;'s of the cyclopentyl
2.05 _ the equatorial H's of the cyclohexyl
3.04(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 Hqy*

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



N=CH-N + nobile Hs 9.06(bs) J nobile Hs EXAMPLE 30:

trans(.+-.)-N2-(4-am nocycl o- hexyl)-N6-[ ( 3-

i odophenyl ) -nethyl]-9-(tetrahydro-3 -thienyl)-9H puri pi Robembérione

di hydrochl ori de. Stage 1:

2-chl oro-N-[ (3-i odophenyl ) -net hyl]-9--(tetrahydro- 3-

thienyl )-9H-purin-6-amne. The operatggon is carried out as in Stage 2 of
Exanpl e 5etdvar ddangn e, 0mr{60g Mo LR ; product obtained in.Stage 1 of

Exanpl e 5, Bm?ogfetqlut anol and _usipn;rgg?%fomdré’f‘e%?i oﬂ‘bqasﬁéﬁ'?e%rérret hanani ne
in place of [he®beiiantRBENd Thendr gagtign cnesbusni s drpkent tioe a

t enper at ufe odhiappnoxiskangl ¥f 8kpd-@ -85 approximately 30 hours, left to
return to gohiept, te eraguit'e, di | ut e[(gj:r%/vl&hlt é%ﬁoé'f“a%réeo rlgpgtﬁgl, pl aced for
appr oxi mat el'y one four “at>atenperature of approximately 0C, followed by

separ at i ntagmshi rigawist-N-5211 ( Olanii 500 ORANGL, NG, . AT YiNg under vacuumto a
ification on silica eluting

tenperatu roxinately 50C.  After puri
with net mE/ ‘éﬁ‘gepé}clEﬁllo)ré?*dg?lé{%;ﬁgygééf‘af b }rfigephppertylon 90/ 10, 173 g of
expect ed peotkrotsulphbhusi obtaimedobRlshgyd orm of white-yellow crystals.

Stage 2: transg,.+-.)-N2-(4-am nocycl o- hexyl)-N6-[(3-
i odophenyl ) - &%yla%§§gfé? rahydro+ 89t Piteriyl Lnobtaus i2n-oZ, Gxadpberi he

di hydr ochied i 26 nhe fopesat-i10n -ids akakdd ed Ak AS i t%tk%ge § of Exanple 5
e and 137 ng of the

starting f_trans-1, 4-di am nocycl ohexan
pr oduct 'o%%rgégnéggir%ggga%pepTxéﬂ’S(‘?@,lyt]n'?é) eadti ony dfedingnpirsdtaken to a
t enper at uplet dineappnosiapd &l ybb40 to adldﬂe'écatlert@rp%%t%h%g 6,{10ur s then
left to r[ﬁzgiq{e%.%%g apbi ent tengerature and left overnight. Arter
purification 21 Noverber 206G3P852 e i aRPEpxittaie lwi bhhaethanol / anmoni um
hydr oxi detHNHI@HEFE Lo setpropant hapi &ft @hResabild Caly190,Ls SATried out with

1.4 N hydroehlaric acid in. ethanol, followed by separating, washing -and.
drying at a teﬁ%é%ga ¥ P LABER okt Hetel yikbareqhyemes way 74 ng of

expect ed Priodude /st obiei/pedoh buh heydfrexmmef in 2 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;S-phenyl-tBu

8.16({bs} >3H N=CH-N + assumed mobile H's




brown-pink crystals. NVRin DMSO 1.35(nm) 1.49(m 4H | the axial H s of
the cycl ohexyl 2.02(bd) 4H the equatorial H s of the cyclohexyl 2.42 2.54
masked in part SSCHCH 2 _2 2.971m) 3H 3.27(m 2H S €iiRpGERbe Sdda- CH
assuned axial H4 3.71(bt) nmasked in part axial HL 4.80(bs) 2H

NH CH2- phenyl  5.05(m) 1H N-CH CH2-Sg57. 16 (t) 1H Hs' 7.45(d) 1H 7.64 (d)
IH | HO " gxadif'e £980(8dndHH ) RoOfy (RS) 22H N=CH N + assumed rpbile H's
8.33(bs) ~9.37 (D) ag_sumad nobi fqe %%‘OE%& Tl NEp

trans(. +- {t§enghydaosdt Haksrelo ~AExp Y irNG-pheny | dOrydrochloride .

(tetrahydeps3ds tihi enyh) 5 Ay RULHDY 29 6.di.ami ne di hydr.ochloride, ;$t-age |:
2-chl oro-Til'—EL enyl - 9-(tcét rah%r g%-t h(l%lril:%l%ygf—f pﬂrtiqﬁ-eng-lgmbﬂgeur‘rlhe operation
is carried ouHlads$"Pn Stage 2 of Exanple 5 starting from 160 ng of the
product obtaingd beskags Tsobay Bl 3 2 el hubanel.and using 0. 055
m of aniline in place of the benzylam ne and the reaction nmediumis taken
to a tenpedEtUl%e 5P apht &G Rdt By BOAstesErfbreR@nhsares et to return
to anbi engxdmmpersat gr@n &k InutcadoW &y RigThg0bh . 166 Q0Ar QRanal , placed for

approxi mately one hour at a
propanamine in place of the benzylamine 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 tenperature of approximtely O0C, followed by separating,
washing wwth 5 nml of isopropanol and drying under vacuumto a tenperature
of approximately 50C After puiification on silica el atiNagembédpomet hyl ene
chloride/ethyl acetate in a proportion of 90/10, 173 ngy of expected
product is thus obtained in the formof white crystals. Stage 2:
trans(_+-.)-N2-(4 am nocycl o- hexyl) - Ng- phenyl -9- (tetrahydro-3-thienyl)-9H
purin-2, 6-3di %qimgekgi )hydrochl oride. T é{_ogerati on is carried out as in
Stage 3 of ’ngarrpfe 4 Starting FroME36igLots trans-1, 4-di ami nocycl ohexane
and 156 iy 7@f(btheljpr oduct obtakned H,n Stage 1 above, the reaction nedium
is taken tp a,&zrrperature of agpéé)x_i mately 140 to 145C for approximately 4
hours 30 mHut'é$ then left to “returf to anmbient tenmperature After
purificatito®3dn}siiiica eluting-aitlosmet hanol /ammoni um hydroxi de (NHAOH)
in a pro%orotli(gg 0§H98/2 salif'#‘g(?ﬁibprlis carried out with 1.4 N

0

hydrochl ori’c "acid in ethanol, _O\NedeVié%p'é'rsati ng, washing and drying

at a tenpdér-afdbe) of pproximately 50C. In this way 145 ng of expected
pr oduct i%_ggt(ﬁ%ped }tho%ifl%r m. gfl pi nk beige crystals. NVR in DVSO
1.39(m . 52( 4H - frhe axial "H s of the cycl ohexyl 2.07 4H the
equat or i alEXAMELBf 3§ hetxyel (ohexytN2: dbensked}lo-hei@1) -fo}ddH | -CH -CH -S
d Z 3- OQC:'&%pﬁghW—‘m%yl’] 59-1- (égéruarﬁ%grgxggj:hmnyl%'—%%—éu j_nz_!_é ’-sc_:H- CHZ--S
diamine dihydrochloride.
Stage 1: 2-chloro-N-[(3-iodophenyl}-methyl]-9~(tetrahydro-3-
thienyl)-9H-purin-6-amine.

The operation is carried out as in Stage 2 of Fxample 5
starting from 160 mg of the product obtained in Stage 1 of
Example 5, 3 ml of butanol and using 0.114 ml of 3-iodo-
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




5.13(m 1H -CHCHz-S 3-71(m 1H axial H{1 7.11 (t) 1H 7.39(t) 2H aromatic
Hs 7.94(d) 2H 8.08(bs) >2H NNCH N + nobile H's 8.86 21 Novenber 2003 87
10. 52 assumed nobile H s EXAMPLE 32: di hydrochl ori de ofi pqfByber 2003
trans(.+-.)-4-[[2--[(4-

am no-cycl ohexyl)-am no] - 9- (tetrahydro-3--thienyl)-9H purin-6-

yl]-am no]érpen. oate. Stage 1: ethyl 85

4-((2-chl of o-%l-zj(ltcé’t PARGHP -3 hineh e e Dimmpun LR- BedtJxiafd na);denzeat e. The
operati on & spwaolric@dn OflE @5/J 4Pt . of Exanple 5 starting from 160 ng
of the product obtained in St agegﬁgg?gloﬁxéﬁpi:@r&"e% MW é’thBu?aﬁcN and usi ng
100 ng of ethyl“'4°" afi #HolsbriZo&teanal pl g cebdt be henawlanynesas de
reacti on aretidiging dakend@@edat ture of approxinmately 80 to 85C for
30 hours, |eft to re‘% ur n tet(r)@arrbi g‘ﬁ%ecg%r?ﬁgfgf‘b?‘ ?‘Eldi Pt &d L PR m of

i sopropanol®Y pl'al8d°f FRESSrExPRed ety isnebhailfied atn ahkemperabr € of

appr oxi matkelopnogink ot dyoved sby separating, washing with 5 m of isopropanol
and dryi n%,hg(n(;grDM cuum at a tenperature of approximately 50C. After
purificati ca eluting with nethylene chloride/ethyl acetate in a
proportion-cb(ap/ 10,:&2 ng of expected product 1is thus obtained in the

form of ite-cre crystals. Stage 2 : di hydrochloride of ethyl trans (.
- ) _4THTE?(3[ fﬂq the axial "H's of the cyclohexyl ,

am no- cycllelexyd) -am no] - 9nhétetrahydre- 3«1 hi |)-9H purin-
6-yl ] - ami o} »benzoate. The opﬁ ati o%a?sgc%r(%fe%%‘%ﬁycégﬁ?’ﬁ]& age 3 of
S

Example 57 %arti ng from513 ny E:;ans- 1, 4- - di am nocycl ohexane which is

taken to &.bénmperkaiduna phrappr oxi Ig_@% 19,.75C and 181 ng of the
s added. tHe reaction mediumis taken to

product obtaiped jn Stage 1 abov
a tenper a?ﬂ?léﬂ@f 3£f;pr oximately 140-€te-T45C farsuehiorksa B0, nut es then

left to rét?fmitaH S-CH,-CH
3.71(bt) masked in part axi;1 Hi
4.80(bs) 2H NH-CHy-phenyl
5.05(m) 1H N-CH-CHp-S-
7.16(t) 1H He"
7.45(d}y 1H
7.64(d) 1H :}_ Ha", Hg’
7.80(s) 1H Ha"
8.04 (bs) »2H N=CH-N + assumed mobile H's
8.33(bs)
9.37 (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




K . . . - |
ifi [ ilica eluting wth nethanol
anbi ent tenperature. After purification on s aeluting Win methanol

. ; i ortion of
/-ammoni um hydroxide (NHMCH) in a prOgeparation I's car i e@dvember f00J3l oned by

i idin ethanol, \
1-§hyngya{?ﬁhl26|ﬁ1ag;delﬂanol and drying at a tenperature of approxinately
wa

) ; . ¢
i roduct is obtained in the formo
ohite cryetaiey 1 v O];re)z(gg?geﬂw% igs DMSO 1.33(t)3H 4.31(q) 1.45(m 4H

Y $1h 8 ] =OHo- 0 . CH3-CH2-0 the axia
> 08(bt) ar B Re fezf’gg‘f%ﬁﬁoxzmg_sel(ﬁh??%%o?%‘%%%@%#e%ﬁfa%g o, Lhe mis
4. R in wyﬁpohemykhtheﬂqua&%éggb%yFﬁiaﬂ@'dgxsmﬁﬁﬁﬁﬁh €kRRudim Yyogi tion 2
3 }o?;tz)i I a@leta‘jla%ﬁ%g gf %(Z)Fti‘}(&iﬂapelg.sgﬁcw Red6, 2 w\éﬁgll—lérgh&pyl -C=0 8.08
1 g B3 i s 10, 73 EXA :

o) S'WWCHANFBH@&I&?%%EQT @%[C%(lgét??%h?‘d?ﬁ—chhhmym aN6- [4-
tra'nfsl(h;; o)pn%t%ﬁ%%?m%ﬁéc fl]of-@itg Ui <2pbedian nedihydr pghl ori de.  Stage
g?ré-chlordﬁ@ﬁéneﬂrahydkofarhhggnmhkkoLﬁéEgiéfIuoro-

Stade 20 trans(.+-.)-n2- (4-aminocyclo-hexyl) -N6-phenyl-9-

(tetrahydro—31thienyl)~9H— purin-2, 6~diamine dihydrochloride.
The operation is carried out as in Stage 3 of Example 5
starting from 536 mg of trans—l,4~diaminocyclohexane and 156
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,0H) 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.
NMR in DMSO

1.39(m) .

1.52(m) 4H :}— the axial H's of the cyclohexyl
2.07 4H the equatorial H's of the cyclohexyl
2.46 (masked)

2.60(m) 1H :}' ~CH~CH;-$

3.00{m) 3H CH;-CH,~3S + assumed axial Hy
3.32(m) 2H ~CH-CH,~3

2.13(mj 1IH -CH-CH,-5

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




met hoxy) - phenyl ] -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 in Stage
1 of Exanple 5, 3 ml of butanol and using 0.081 m of214ovember 2003
(trifluoronethoxy)-benzenam ne in place of the benzylam ne and the
reaction nediumis taken to a tenperatyre of approximately 80 to 85C for
appr oxi e 20 hours,_Jleft to .return to anbient tenperature, diluted
with 3 gﬁrcmlg¥ isopropané(l):Ts,’‘mﬁ)efc}acmeO ]ﬁ ngﬁproxi mately one hour at a

t enper at gxaMPLEaBPF odimpdsbah 3G i deoldfowrbyhy taapaK at+ ng;4- MesHig with 5 m

of isopropanol and dryipng under. vacyum a t erat uw.e. _Eﬁﬁqr,p)g_rrately
50C. Aft lBBFF*’FgaP?%%f’gn%“ﬂo‘\ﬁgn@&tr?&grggsgg’?ﬁ%%%e|é&{i ng with

met hyl engi1gbbRihdglfbehbyhtacetate in a proportion of 90/10, 203 ng of
expected product is obtained in the form of whitS cr}/stai)s_.gkﬁ_t age 2:
trans(. +Stporel: (athBKi ndei et e egn - GetratreRgarotaieny

t hi enyl) - NQ—ig_lé_lg(_w?]f_gﬂgﬁ@ﬂ%mgt@_henyI ]-9H pur-in-2,6- diam ne

di hydrocﬁl oride. The operation is carried out as in Sta ?Bg of Exanple 5
starting fronTh8- 6PAG2BEOR heS pFRIad chttaidfed i AE3P8ge ‘g ab&vV&¥ “and 513 ny
of tr ans-s%,a%%ghgwgeﬁy@%@hﬁgaa@,tﬁ@epf&ﬁf‘cte QB cHRdEUM hSstaden tef a
tenperature o pproximatel y 140 to  145C for 4 hours 30 m nutes then |eft
to retur Exaopdrbbent mieppebatamel aAfd arsimgr i100cagi 8F 8h %1 11¢ca el uting
with nethanol /[a nit X1 gde in:a.pLopokhbop-&t 8842 and
sal i fi cati"ol O\lﬂetnﬁof. i K[H]h%?%%h{)grtlr((:y%q(})yilﬁ%é?lﬁaﬁgle, %ge aration_ is

carri ed qiddiumlilsowedehytvashtagpaiatndd off apioroetifatielyane BPyPhgcat a

t enper at ure qf appr oxi ely 50C. In this way 117 e oduct is
obt ai ned 59 t3ﬁe?‘°ru6rsm gg%f)l KR el ge" c??s%mﬁls%mkﬁm%%r%k/g%épl&%gl?%)a1. 52(m
4H the axj@alnh H si10brt heopyehahexyl pl2c&6(hiy) apdrdxemeqedyornal heéhis of the

cycl ohexyl 2.42 2. 59 J S-CH2- CH2 o
Y >;t a teéggrature gg)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.



2.99 (m S-CH2 -CH2 3.00(masked) assuned axial Hgq 3.31(m 5.10 (m 1H
3.69(bt) 1H 7.33 2H S-CH2-CH S-CH2-CH assuned axial H 8.09 2H AB |
O phenyl -N 8.04 >2H N=CH-N + nobile Hs 8.60 10.35 assunwedbsotioe H s
Novenmber 2003 90 EXAMPLE 34: trans (.+- .) -N2- (4-am nocycl o-hexyl)

- N6- - pheny| - 9- (tetrahydro-3-furanyl)-%$B purin-2, 6-di am ne

di hydr ochi™8H_dd' D¥§Page 1:

(.+-.)-2-chlzyeNsphenyl - 9-(tet @th{OOS-furanyl.)- 9H puri n- 6-am ne .

q =

21

The

operation is carried out as in Stage‘2 of Exanple 2 from 200 nmg (0.77 nM

of the prdaddt(@bt ai ned in StageHiCeh-0Exanple 2 and 3 m of butanol and

usi ng 0.088 4 ,,9f 4aniline (0.96 mmole i n-pl ace of the benzyl am ne. In
this way %1%@&59 o? expect ed prgaﬁé?“i dbtsaiofedhencyhéohexyd of white
crystal s. 2StU&det2: 4tirans(. +_. ) - N2 (Anamdraeychoshexyl) - Na; -9-
(tetrahydbgqugﬁﬁanyl)-9H— purine- 2, 6-di am ne 3ihyd#%%h?%§?§£¥£%ﬁe

operation is carried out as in Stage 3 of Exanple 2 starting from 198 ny

of the pr@d@ét{dgbt ai ned i nuStiageckiahewe, and 716 ng of
trans-1, 4-diga 'Eogxclohgxane. After purification on silica eluting with
met hanol / a Lunt hydr oxi de (NHEORf PAsAtpewpodrtion of 98/2 and

salificatBoeAo (matked) 4 N hydrochiigni ¢,acid in ethanol, 169 ng of expected
product i ggfakngd in the formof pink beige crystals NVR in DVBO 1.39(m
n?' Phe
(

2H 1. 53( 9xial H s of Gheityedohekyr 2
3.70(bt) 1H axial H,’
5.12(m) 1H Hj
7.95 2H
8.16 2H  AB :}” NH-phenyl-C=0
8.08 (masked) N=CH~N
8.08
8.83 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




2.08(m 4H the equatorial H s of the cyclohexyl 2.38(m 1H 2.55 (masked)
O CH2-CH, 3.03 (bs)1H axial H4 3.73 (bt)1H axial.H, 3.89(m1H 4.13(m 1H

O CHz-CHz 4.04(m2H O CHz-CH 5. 14(m 1H N-CH 7. 10%¢t) | 1 N®38mbe22by omat i ¢
Hs 7.93(d) 21H 21 Novenber 2003 91 8.06(bs) <3H CH N + NH2 8.68 to 10. 36
mobile H' s EXAMPLE 35: trans (. +- .)8%N2- (4-am nocyclo-hexyl) -9-
(tetrahystir i@ faineriylg) NG| (4£byléteartanmteyy btphenybet Ote in a

purin-2, 6-di am.ne di rochl gri,de. Stage 1: ) :

O 2B G BrodBR0r 003 e a6 s product is optained

(trifl uotoneih®@opm piferylikeObkpatians 6- am ne.  The operation is carried out
as in Stage 2 of Exanple 2 starting from 200 ng (0.77 mml es) of the
product iﬁh%ﬁ4ﬁﬂjqﬁ?“sétiﬁe)rNng : E Y lgnhexyH) -8f (bat 4Rl d%ﬂagusing

0. 130 M ¢h0dn ) (Ndflauqrenel Dexyhe BENZANHANE, 110 0% unehes) 6in pl ace of
the benzylamne. In this way 72 ng of expectéed product is obtained in the
f or m of P& [didyvgirochdpzgde .

trans(. +-.) - Ndrd ranaeonche- Bexylda bt efd ay dQud 3 of Example 5
furaIyI)-N6-['(4-trpﬁﬂ£:auororrét hoxy) - phenyl ] - OH- pﬁ%ig%-z,é’- diam ne

di hydr oc#itoFtded fHed d§ér agi 84 e carededt otitadsisdn ist §eds of aBREfipl e 2
starting, {40153 i ofhhe;pgoguct; obtainad. jn St yg, and 433 ng
of trans?$,4-digﬁ%nocygﬁohexane. %ﬁ%é? %%%I ééﬁ?’ R

met hanol teghiomi ismtakedr ¢ deteNpECH)uTe &f progportinetedly 3802tand

sal ificatjon. yith LN hydrochlori c.acifin et hanol, 114,190 cexpect ed
product 1Ts obtained inthé formo iTe Creamcrystals. I'n DVSO
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 ml of
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
.39%(m)

1

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

icati'on on silica eluting with




1.38(m 2H 1.51(m 2H J 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) 5 0- CH2- CH2
3.03(bs) 1H axial H4 3.70(nmasked) assuned axial HL 3488(8Rskeshoz4. 12(m
IHI OCH2-CH2 4.02(d) 2H O CH2-CH 5.10(n) 1H N-CH 21 Novenber 2003 7 31
2H 92 8.09 2H AA' BB' NH phenyl, - OCF ?50 8.00(bd) <3H N=CH- N + NH2 8.41(s) to

10. 18(s) %’h&%s EXAVPLE 36: )

t r ans- N2-~A=atti-RocyI0RExyT) L HR 14t Ppeopid Jhexyl) -N6-phenyl-9-

N6- pr opy| (t&itrpbiyde-23 -Guadhapl Neol Rydiachl gride.. Stage 1. )

2- chl or 0-9-(1- et hyl propyl ) - N-propyl - Ry pur i"lrlljlaé“lé‘ﬁ ﬁg!‘y%ﬁ%‘:holﬁgﬁgﬁ'on is
carried ottas-in' Stade2cbtoBAlphenst-fr om 206 vagooh- fhwirpnoduct obt ai ned
in Stage 9%8-ohrbExafneand. and 4 m of butanol and using 0.129 m of

propyl am ne i@h Ioace of the benzylam ne. Agitation is carried out at

ambi ent t enper at UFE PhéR" t he TadceroR Reds um issatiakenot cEsmmpienper at ur e of
80 to 85CrPor2®0 haurs, 77! @it 40 thet HEBako: i.ent. tenperatyre, followed by
evapor at iEQQmEt)Pe'erynes? t hen inpast?ng in5 [ﬁ lglfedpérﬁ?%%aeqea 8fbi ent
tenperat Ui " separat rngt WadWitRGoAndndrysimy 4t 088t ehper atninenef

appr oxi méfeby wdCGe)Aftepr iy idd ¢aki pAL O Si;lJ.ca elutin w t.h_net hyl ene
chloride/gthyl acetate in a proporti o%?%f l&&/'lo?nlél l%gwagf Eé)%p‘é%t ed
product s obtai nedPrR%tHe FoPRtefnednit eher foraml sf Btiage 2:

trans- N2cfdstamtisnocycl ohexyl ) - 9- (1- et hyl propyl ) - N6-

propyl -9 iNn-2, 6-diam ne di hydrochl oride. The operation is carried out

as in Sﬁgt&%‘ jnf%gﬁg e -3 “N2-(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-CH,-CH,

3.03(b§) 1H axialqu

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



starting from121 ng of the product obtained in Stage | above and 489ngy of
trans-1, 4-di am nocycl ohexane and the reaction nediumis taken to zca:
tenperature of 14.0 to 150C for 4 hours then cooled Q@‘M&vérﬁ?@&(/ﬁ]@o |
diluted with 20 M of water/ethyl acetate in a proportion of 50/5 fan
left to settle, followed by washing withgl0 m of water and 5 m of a

i i d evaporating to
saturated aqueoos (ol utyon of sodiginchl H, de, drying an
dryness. Af'?er Eéjr]??l cation on si Idlgl%a el Ut P ng wth nethanol/amoni um

hydr oxi de (NHAOR % @ -gtoportion of 9@k iand: §al ification with 1.4N

hydr ochl ori ¢ axadpis . h%ggés J..’L:l) _lqu o(f expect ro%ct#:t; ?‘t ;)bt ai6aed in
f 2T Novemnber crysta :
E)hg5z ? ; msa 1(%@*(#ﬁhydfoaécﬁyrmﬂ>1~%(m()4-2h.+1f1u92@matrédsty)2p@zﬁg1 Abh-

5(bs) 1 it b h0 8.08(bs) 3H 93 CH3- CH2- CH CH3-
?cﬂzg Z)th{: a%fliﬁ{%s)ss 31? altﬁgégc%/cﬁrexy J‘@@ CHZ- CHZ-NH CH2- CH3 t he

equat ori al H 3tage tlie (eych bhexyihlomx % (tké ry &R~ CHRGHS 1 axigh—HL N- CH
NH2 + N=CH N (trifluoromethoxy) -phenyl]-9H-purin-6-amine.

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

starting from 200 mg (0.77 mmoles) of the product obtained in

1 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 } 0-CHz-CH;

4.02(d) 2H O-CH»-CH

5.10(m) 1H N-CH



8.22 to 9.22 assuned mobile H s EXAMPLE 37:

t rans- N2- (4- am nocycl ohexyl ) -9- (1-et hyl propyl) - o

N6- phenyl - 9H puri . n--2, 6-di am ne di hydrochl ori de. Stage November 2003

2--chl oro-9-(1-ethyl propyl)-Nphenyl -9H purin-6- am ne. The operation is
carried out _as in Stage 2 of Exanple 3 gjarting from 200 ng (0.77 nmol es)
of the proddedl obt ai ned@y)n Stage 1 of Exanple 3 and 4 ml of butanol and
usi ng 0.088 . 96 |l es). of aniline in place of the benzyl am ne.

Agi tation igmé%réf]?ed out af%‘ ditbi efti-PaRpeladOre then the reaction medium

is taken toB8a0® emperatture ofi=88-£04+85¢ for 22 hours, left to return to

anbi ent t empe fatsref ii?l :ited wth 4 n of i sopropanol, left for two days
at a tenperatufe 'of © app SXFhmt elgbdB: Hod | owed by separating, washing with

10 M of |iEXAMBYNEAIBH: aidnd)NbNggalyd, rat.ur f approxi mat el 50C
After purification o% silica eluting vét r?e}feﬁ‘ﬁlgﬁga‘ (CreShydeFeP¥l) —acet at e
in a proporti ¢l B OGPIEUr1D42 nf-Stamine atiladinuchdestiaes obtained in the
form of whidtagy yist al-s+ 18489625 - .

trans- N2- (4-am nocycl ohexyl') - 9?% f%?%ﬁrporpd’r}})l')b]:ﬂéppyl“9H‘Purl“‘6‘

phenyl - 9H gHiN%-2, 6- di anmi ne di hydrochl ori de. 21 November 2003 94 The
operation is carfj-ed,ut ip.Stage 3, of Exanple 3 starting from97 ng of
t he product obt ai ned i h g?i?;epsi %51 %’ifeed ¥ 3501iRgSépge 2 of Example 3

trans- 1, 4- dit&m 368y sbohéxane mnehidie dHRaGHRN i nMBALYM § S
. tenper at urg of; I OOE-O 1§0C iﬂor appr oxi mateel ;n4 hogr sitﬁéﬁgg%noég%%dom to
70-80C and “di | ut 6d % PREPECh et Yt PetlRPl micef apeopylampreparti on of

50/ 50, |efilate sétthe, béotyomechdy wRshi-Rg W th 10,1 9of water and 5ni of
a saturate %ggggu? sol uti on of sodium chloride, ryrng an ae’ilapor ating to
dryness. After puriFreat? oiroihed Ithea repgting medhumet Hanoterd ammni um

hydr oxi de( NedEEratra opPropard igyr of: 9812 d salification with 1.4 N
hydrochloric._.acid in ethanol, 66 ngot%f Snggﬁédi%%%dﬁ%tr‘?@“‘%bt%ﬂ ned in the

form of cr{EPAPEE NVRPHEDNEE 0.B2A(pelHogHBvEbBrating to 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




1.96(masked) CH3-CHZ 1.39 (m 1.52(m) 4H J- the axial H s of the cycl ohexyl
2.08 (m the equatorial Hs of the cyclohexyl 3.02(bs) 1H axial HQ
3.70(tt) 1H axial HL 4.32(m N-CHCH2 7.11 7.39 } 2amawvatnber 2008. 93 H s
8.03(bs) >2H NH2 + NeCH-N 8.78 to 10.40 nobile H s” EXAMPLE 38: trans-N

[2- [ (4_ami nocycl o-hexyl) -amino] -9- 45 '

cycl opent yl -Ot¢ghariisn- 6- yl ] - 4- et hoxy- benzenesul phonam de di hydrochi ori de.

St age 1: N—hh&{chl -9-cycl opentyl - 9H puri n- 6-yl ] - am no] -4+
ethoxy-benzeﬁeséﬁp&gggnide. The operation is carried olt as in Stage 1 of
Exanpl e 8 st,art(itngefir om 257 ny qg%%£§§p£§duct obt ai ned-i-n Stage 1 of
Exanple 1, %p% of di_nmet hoxyet hane , 390 ng of caesium 21 Novenber 2003
95 carbonate Pé§icé§) and 201 niChf- (€4et hoxy benzenesul phonani de in place
of the benzanesylphonam de and the reaction nedium is agitated at a

t enper at ur e _of approxigﬁLely 100C for approximately 2 hours 30 m nutes
left to retdrd®(®) afli edt thenpeiatunes atichdigdiwhth,4 M of 2N
hydrochl ori q .agify 2f,ol | owed by qﬁ}géﬁti with 2 x 10°m of ethyl acetate,
drying, filtering, evaporating to dryréss 2z ™ipasting in 10 M of ether and
drying at arbiPédi)t éhperature. |rCihca;way 325 - mg of expected product is

obt ai ned inst rm,of beige
2-63(&? i 9 the equatorial H'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.




crystals Stage 2: trans-N-[2-[(4--am nocycl ohexyl)-am no] - 9-
cycl opentyl - 9H puri n-6-yl] - 4-et hoxy- benzene- sul phonam de di hydrochl ori de.
The operation is carried out as in Stage 2 of Exanpl e 28 Nawerdibé0P00Ry of

trans-1, 4-di am nocycl ohexane is taken to a tenperature of approxi mately
obtained in Stage 1 above is added, and the

150C, 295 ng of the product
Lalped. at this tenpbrature for approximtely 7

reacti on nmedi um isNQpEP f ot
hours 30 ninutg\i,%rt_henf eft&to ret Ui "t6Yanbh ert itespegat Ure: Example 3
Chr onmat ogr aphy T ifsamodt ron o Itheapebdid NG, wi.th nethyl ene

i SOFRIBRA ot 7056/ 1 et

chl ori de/ met hamed /5w ym h oxide in a proport

90/10/1 in order to pu?if t%ﬂhﬁﬁdguef?mﬁﬁﬁﬁ“¥©hﬁkamé aidhamel rapde s of

1. 4N hydr ochl g¥9t“"adPdf kol caremadeeerd Qe owgd, by, v,%p%r ating to
and i ng under Yacuufffat a

dryness, i 1o i in f 8t DEL Q
y npagiddg imBrd O, ™ H%uég Fﬁe?rﬁ%?%ﬁéidgﬁﬁ hy Bf-80éxpeat ed:i prieguct

tenperature of.%ﬁpr§X|nately 60
i s obtained in tHe’foPdf WidiegdethystateararNVR 52&%?%%2 1,34, (nesked)
1.51(m) 2H t he aficato Hise ofe t %lzgg%ﬁggxw 1.34(t) CHB-"&2-°8 4 E‘?;BOZH
CH3- CH2- 0 1. 6%&@)2 1.86(m 2H t he SUEE AR ¢y demtlybf 2u 5 masked) 21
2" 05 (Thhé cdgaaterialsoiusioh §he GHe, oggfg%idpe |‘ 2 o8
opentyl 7.

Novenber 2003
3. 03( bs) 1Haxi al-yliHg 3ard¥ (it pdHaxh I 4.71(m) 1HCH of the cycC
2H 7.89 2HAA BB, 0- phenyl - SO02- 8.%@0—?&1% RH2 Afferqpurification on

Uting with methanol/ammonium hydroxide.(NHQOH) in a

proportion of 98/2 and salification with 1.4 N hydrochloric
acid i

1n ethanol, 66 mg of eXpected product is obtained in the
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



8.27the nobile H s EXAMPLE 39:
trans-N-[ 2-[ (4- am nocycl o- - hexyl ) -am no] - 9-
cycl opentyl - 9H puri n-6-yl ] - 4- br ono- benzene- sul phonani @& Nogedmber 266! or i de.
Stage 1: 4-brono-N-[[2-chloro-9-cycl opentyl-9H purin-6--yl]-
am no] - benzenesul phonam de. The operatien is carried out as in Stage | of:

Exanpl e 8 casbantiag (€£a0,25Znay20f rﬁ@eaﬂor@%{ox?p?:)@rﬁ%qasDl&a@&nﬁld@f
Exanpl e 1, 4m. of dinet hox%/et hane (DVE), 390 ng of caesium carbonate

(Cs2CCB) aRdP236°ng  of "o B ehRdwesmigronan dee raapl e HIYHE
benzenesuliphegarhdedand 4 hesdgacdd an r&diagg%oﬁmgg!ai teghat @t enperature
ours

of approxinmately 100C for approximately inutes left to return
to anbi enBPPEEMPBRARELY &2 BRYER 11k iviutes4 1rif tof o 2Kehydn oth| B et d,

fol | oved RecBXLEactingsyidhs o QM §h BNyl AGELALE) o fiying, Tl tering,
evaporating to dryness, inpasting in 10 nl o et her -~ an dryi ng at ambi ent
t enper at ufellpreghbys ewlra6inanyidgth éxpededlppédathyl saobtatiaed in the

form of bej cr .St . trans-N-[2-[ (4-am nocycl ohexyl)+~am noj - 9-
cycl openty r-grgﬁgbu??%?%&yﬁs’- %gﬁar%on%tt}enﬁzgﬁeggﬁf‘%ﬁghaﬁﬁn%%gtJdril%ylcﬁ/o])c%f}@r i de.
The oper aviforthsrcandi@dyioud s dubiShageeRpetabxaspl e18 tiand 228 3ap of
trans-1, 4-di am nocyc) ohexane is tak t.0 .tenperature of approximately
150C, 182" ot ef‘ﬁéc%?%o%rc‘% Wb ST AR eey éBegEeag%‘E 2L B and t he
reacti on megsdalss naintained at this tenperature for approxinmately 8
hours. 21 Novez‘ger 2003 97 _Chromatography is carried out on silica

met hyl ene EdeF Rt fiadhol 7 afoiTMCaYTLPRE Wi RARYEP bx?de in a proportion

of 80/ 20/ %ycubgap&ﬁlnmoﬁuﬁrba&qm Ao t 06 x1-HRLRYHE 0611 PR b gaRCAL/ et hanol
are added, over nlg t, evaporating to dryness,
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)




et her and drying under vacuumat a followed by | eaving inpasting in 10 m
of tenperature.of approximately 60C. In this way 74 ng of expected product
obtained in the formof beige crystals. NVR in DVBO Zi3pvainbe+200B 50(n) 2H
2.07(m 4H 3.04(bs) IH 3.58(bt) 1H 4.70(m 1H 1 68(m 2H . 1.87(m 2H
2.07(m 4H 7.75 7.88 | the axial H s2f the cyclohexyl the equatorial H's
of the cyclO®H&RYl axial Hy axiRe eguatcCHadf H beofychepent}Pnehel CH2' s of
the cycl opepyyls)Ayy; BB -phenylziis 8.01 (s) 8.03(bs) 3H N-CHN + nobile H's
EXAMPLE 40: trans-N_[2-[(4-am nocycl o- hexyl)-am no]-g-
cycl opent3pl3EtpulHn- 6- yl ] - 4-dtdly|Hi- benzene- sul phonani de
di hydrochl orjide. (L . 1: N-- [ -chl..oro-9-cycl ntyl -9H -purin-6--yl ]

i oryi s 1%_ ¢g-&f ] EpE 90T

: c
-am no] -4- ‘met hyl-benzenesu. | phonani e‘operation is carried out as in

Stage 1. ofo8E2énple 8 startting from 257 ng of the product obtained in
Stage 1 of g4 5y anrmar ]> O-phenyl-50,-
§.11 N=CH-N + NH,

4.79 :}_ -
8.27 the mobile H's

EXAMPLE 39: trans-N-[2-[(4-aminocyclo-~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.



Exanple 1, 4m of dinethoxyethane (DVA;), 390 ng of caesium carbonate
(Cs2C3) and 171 ng of 4-nethyl -benzenesul phonam de in place of the
benzenesul phonam de and the reaction medium is agitatédNatmbaet 20der at ur e
of approximately 100C for approximately 2 hours 30 mnutes left to return
to anbi er’ghr%;lnalL\.lgvreg‘%mr 2003 98 tenpérature and acidified with 4 ml of 2N
hydrochl oric acid, “®'Pol1"of84* b5 exittr aot snyiwd thu2ixglPitd of ethyl acetate,
drying, fidtherd eng, crenaparakt tgad0 AYBESS }i?g%ast,i ng.in 10 M of ether and
drying at,.aphient tenp rf,gé?r e. In this way Oxdfeot" ¢kpect ed product is
obt ai ned[hizz_?i the formo be tmépamé.OStaganzl, dm)l of 1.4N
trans- N Feak bom inoeydHobexydd - areNQlzz9- - ,
cycl opentyl; 9 purin-6- él é: 4- net gryl - -%l%%(ﬁ'zefr?él-lgﬂlsﬁh%alrﬁad’é”g
di hydrochl ori de. ‘The “5per at 7o §rearss edimutstasgi oo Steaga 2rof Exanpl e 8
and 285 myhef ardnkying, udde divariunacye! g@ags takten to a tenperature
of approxLpBt el Y,y C60186 ]{}E]?‘f t he produc obtaf ied in St age 1 above is
added and the reaction nmedi Un'i'¢S HAY nthimsedfaexphisd erpeanat ure for
appr oxi mePERNeH Houtbe £&hw arabeggaphy,ds,1garried out on silica eluting
with meihyl gneyehl ori de/ net hanol / amoni um hydroxide in a proportion of
80/ 20/ 1, tThem 8 nt of ethanol, 4 m of 1.4N hydrochloric acid/ethanol are
added, fbl¥dbd2by | eavjng overnight, evaporating to dryness, inpasting in
10 m of;_ &fher .and dr’;é,rn% under vacuum at a tenperature of approximtely
f

60C. In this way 112 0 p&ceédd pt sfudthei sycbteiyled in the form of
al Hs of the

bei ge crystalim. 4NVR in DVBO th3 iL45 t he axi
cyc?ohexg_loﬁ.bgg( m, 2H 1.87( r’r;1 ng@:aZt%'gG%tlhé(gg—?zgghgf Cfﬁ)go%w opent yl (m
4H 4

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




s 0 the cyclopentyl 2.06(bd) 4H the equatorial. H s of the cyclohexyl 3.02

(bs) 1H axial Hl 3.58 (bt) 1H axial H 4.71(m 1H CH of the cycl opentyl
7.37 2H 7.85 2H AA' BB -phenyl-S2 99 8.12 <3H N- €HiNvemNgr 2®316(s) 1H

nmobi | e H EXAMPLE .41: trans-N2- (4-am ycl ohexyl -9- (1-ethyl propyl) -N6-

[ (3-i odophemydoramatBykda UFLay:Lp-2; 6- di am ne di hydrochl oride. Stage 1:
2-chl oro- 9 (/1 et hy Fr opci/l) l@tf(lgal %h%pherr{g} j’% At iy ochd B par &S ¥E.6- am i . ne.
c

The operat | on 'S r Fedr it ngswi hh St age 02mof o Exarmp) e 23.c§tarting from 200

ng of the Pprdduct robtaingd ihaShage; L, of, ,Example 3 and 4 m’ of butanol and
using 0.123 nf,,of 3-i odgﬁdbgnggner{e}t a%gmdﬁﬁn? > plidwe sehng hen bhzyll ani ne.
Agitation 1s  carrfad Butingt 2ahndileirnt erpee at i e t hen chiie [£actd.on nedium
is taken tmy @&ft erpereddingoafc80; 4 ¢,85G r.22 hours, left to return to

E: rﬂgn%g i SYBr dipamoPf Pefac for three

anbi ent t e re, diluted with 4 IS
hour s at ?I?erﬁgﬁe%ature of approximately 0OC, followed by separating,

washi ng witAg¢02 mt raofs-ivs opr ppangl; ndRd dL Yy at_a tenperature of
urificati ogconlyém i'cameral ir_rgg with

appr oxi matgl.y G, After
cycl ohexang}e(t)%%%yalc'e%#af’@f?‘i‘ﬁs?wIe‘ﬁem@hﬂlbﬁmziemeaspl@rp@{atnii% of 70/15/ 15,
235 ngy of deRkpérntad opriadict is obtained in the formof white crystals Stage

2: trans- N2-(4ﬂ%n‘ionoc¥gl ohexyl --9--(1.-ethyl propyl)-N6 (-3 i odophenyl)
-methyl) -9H purinfZ 2B arhiGie rdrAyelrioctd Gmi deage The, ORSLALIQNgi S carried
out as i naStatfs BgobfExasmd-a,3 - gshattd fram 226, ng of the product

obt ai ned {&nnpsetr%Qer% a?ove and 565 ngy éc}%ltorhgﬁcéf’?,h§-5ﬁk_eé‘mtﬁoéycl ohexane and
the reaction redian? s“REHCE "R 6 Ay t BTRén atl@bemgf oA 4thd @ 3506 for 4 hours
then cool ed-adown o I0:80G bbbt ed Wddh 20a™ O reaction modium is

maintained at this temperature for 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




wat er/ ethyl acetate in a proportion of 50/50 and left to settle, followed
by washing with 10 ml of water and 5m of a saturated aqueous sol ution of
sodi um chloride, drying and evaporating to dryness- AflthNewvembei 2008ati on on
silica eluting wth nethanol/amoni um hydroxide (NH IOElI) in a proportion
of 98/2 and salification with 1.4 N hydrochloric acid in ethanol, 160 ng
of expected product is obtained in the®form of crystals. 21 Novenber 2003
NMR in DN§012063@, 79 (t)6HCHN-CH2NCH Ak, 93 (M4 ~jCH3-CH2-CH 1. 3~ (m)2 H

| - 50 (mg2hithe) axyal H s of gﬂgﬁﬁgchohexyl 2. 05 (m 4 11 3.03(bs) IH
3.70(bt) 1H 4.24 (m) 4.83(bs) 7-17(t) 1H 7. 4 6 (d) IH the equatori al
H s of t hEXSYELBREky| g% ¥P - H4-apinaby ¢ NdheGh1 -(9CH2 - SHBY Loy M9 pheny|

s non( 10s Ababilierly -l S Sloud-HyHEA- 5. O4NG: c8tlMeRa o MG e 6. 31 Lo
9.32 mobile H s EXAMPLE 42: trans-N2- 4-an1nocycPohexy )-9-(I-ethyl propyl)-
NG- [ 4- (t r BfFPEBrbiret 1HONYFOphehyie)holepary L n=tp; [63dit adPpieen i hyd- r ochl or | de.

Stage 1: 2rehloroo@-dd-iaLbyhprapy! ) -N-[4-(trifluoromet hoxy)-
phenyl]-9H purin-6-am ne. The operation is carried out as in Stage 2 of
Exanpl e 3 The operation is carried out as in Stage 2 of Example

starting from 200 mg of the product obtained in Stage 1 of
Example 3 and 4 ml of butanol and using 0.123 ml of 3-iodo-
benzenemethanamine in place of the benzylamine. Agitation is
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 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 (MH40H) 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.




starting from200 ng of the product obtained in Stage | of Exanple 3 and 4
m of butanol and using 0.13 m of 4- (trifluoronethoxy)-benzenam ne in

pl ace of the benzylami ne. The reaction nediumis agi dtNayembeaniident
tenperature then taken to a tenperature of 80 to 85" C for 22 hours, |eft

to return to anbient tenperature, dobuted with 4 ml of isopropanol, left
for four M{But’s S0 tenperature of approximately 00C, followed by

separati pgyvowashizng with 10 rg f i.sopropanol and drying at a ~tenperature
of approximately 500C After g&?&i‘zi'gati on on silica eluting with
cycl ohexandf (Bt 1  acet at e/ weshy,ene chloride in a proportion of 70/15/ 15,

169 ng of 3expecied pgggct is obtained in the formof white 21 Novenber

2003 101 crystals. St 2: :
trans- N22 (22 @i félcycl .—8hexshd agi61- Bt fiyd priogy kyeNohexy]

[4- (trifbuoes gietsihoxy) - phenyl )+ 9H - purin- 2, 6-di am ne di hydrochl oride. The
oper at i o? is carried out as iﬁgs?%‘ffe %Flgf% %xgn%fnetrl? csytcégg?ﬁblfrom 160 ny
of the prodt&s'obtai ned i n Seagel IHabove and 456 ny of

trans-1, 4-1§ @mynegycl ohexane ,and t[ﬂe reaction nediumis taken to a
tenperature of 140 to 1.'50C for h ours then cooled dowmn to 70-80C and

diluted Wi4H™0 m of water£Bt hsH:-Goetate in a proportion of 50/50 and

left to qsetitse, 2fi0l | owned byNM@@Qi_ggeWFh 10 M of water and 5m of.a
saturated agueous sol ution of soth m chf ori de, drying and evaporating to

dryness. ' A%t'& plrification bsf silica eluting with nethanol /anmmonium

hydr oxi de. 4eN4OH) i n a-proportion of 98/2 and salification with 1.4 N
hydrochloric acid in éﬁganol, 149 ng of expected product is obtained in

the form-®fdErysials i HiDVBO 0. 77(t) 6H (CH3-CH2) 2-CH 1.95(m)
(CH3- CH2). g2+ 14. 34(m) 2H 1,50(m 2H the axial H's of the cycl ohexyl
2.03(m 84_I6|4t(gg) egwat orial H SH of+ '[t\lzce .
2 H-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 10/15/15, 169

mg of expected product is obtained in the form of white




cycl ohexyl 3.02(bs) 1H axial H,, 3.64(bt) 1Haxial H 4.30 (m 1H CH
(CH2-CH3) 2 7.38 8.09 2H AA' BB' F3CO phenyl-N 8.07 NH2 + N=CH-N 8.93 to
10. 76 assumed nmobile Hs EXAMPLE 43: di hydrochl ori de 2dfNeteper 2003
trans-4-[[2-[(4-

am nocycl o- hexyl ) --am no] -9-(1-ethyl propyl)-9H purin-6-yl]-

am no] - benzoate. 21 Novenber 200 102 Stage 1: ethyl

4-[[ 2- chl or 0-&=(skaethyl propyl ) - 9H puri n-6-yl]- am no] --benzoate. The
operation is garried out as in Sta%e 2 of Exanple 3 starting from 200 ng
of ' the pr oduc%—zi'néﬂari‘%“‘?t'a@éaf BPCY Ekahisivd ) 3 9and-4t i Leobrsd aliet  and
using 158 ny pf- @trhiyludromaiidiar) benzeatl e- -l a¢e-0f_ghehgnzyl am ne.
Agitation is d.%arri eg outdat anbi ent tenperature then the reaction nmedi um
is taken to atEEFAIoTE %9t 80 to 85C for 22 hours, left to return to

anbi ent tenperaturae dpéteibiniitshcdriiedfoud S@PLAPAPRLa 1 &fit chakpiwo; days
fol| owed by separating, washing with

at a tenperature of gg%o%gr matelg 0C, |

10 M of isdprépahsl QMg Oat CBC ¢ REL GPE2bRedpisr SkRAEL &l §POBDC,
After purificatd aseongsef imrel-ut nngiwhidodRilbynkbenge &Y aHiedelsthyl, acetate
in a pr oportim%réiof 90/th|& 209 ng of. expected product is obtained in the
form of whit&CrySt af sT* 8t dde 2 FCUPRYATUEhISdr L48 b Bthyl fPrahsbausg 2-[ (4-
ani nocycl ohexyien- anbhed -&w(nl-tet hyphpo opydne UtipYehns eyl do @MbR0] - benzoat e
The operation, IS, 9aE{'|fd out as.in Sta(g% 3 of Exangle 3 starting from 198
mg of the product ’ obtar st i3t estag8 R eCrand BB Gprsk Left to

trans- 1, 4- di aritnaeyctohexane byndatheng eaotd o niedF UMds Hakehmi 0o A 4

t enperature of 540 t$ 150C for i hours _then cooled dowmn to 70-80C, diluted
with 20 m of 2SREPETT A IO T ECATEIPR A Fo63ert FRRCBIIS0/A39 iaAd2ref t t o

settle, foll evegobytiveghidn@iminkBs10 Nt platiehcapdo® 9 sQhifa 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.




rated aqueous solution of sodiumchloride, drying and evaporating to
Zﬁ;gess. Af'?er purification on silica eluting wth methanol /amonium
hydroxi de (NHAOH) in a proportion of 98/2 and salifi @atNevembet O 4 N
hydrochloric acid in ethanol, 184 ng of expected product is obtained in
the formof crystals. NVR in DMVSO 0.80 Y129 6HCH3- CH2- CH 2. 00

4HC|—|3--CEIP_E£€J£1 @tgqmmmmmmerg -2003¢4 55’% 2 oy O i 4
cg)cl ohexyl ps 69(btt)1H 4.32(m 1- 34z't Sﬁz% 962H 8. 152H §, (;8 103
t he axi al H' s o% %e cyc ohexyl the equatorial Hs of the axial Hg axial

He(bﬁﬁﬁhﬂﬂdh 16 G241 EH3oh W NHZ2 +
&cﬁ% (()(CJ:HZ) ZT0 86 m)blcl e Hs OE&Q%PB%4§1&%M? X%%e
-(4- am nocycF %ex |$“NB-- (3“9 OgdGBﬁeﬁde)JCtn@bhqir}ed gin (St-awst Ry lodr opyl )

- 9H- - pur i n- Rxaifp T agm a1l @lmy@rm%nkghbﬂea%agg &%E%?]e mg of e)thyl 4-
(-+-.)-2-chloro- 4(3 |odophenyl) met h é ylpgr
- 9H - pur i n- BT EY TRE A Sy &LR6R PS € ﬁrb@nlzr)lﬂamaseJ n@:&mlibmflsExarrpl e 9

starting frear 2084 ratofatt heReoduetnpghtalned Eﬁkéiéggef%égklon medium
is taken to a temperature of 80 to 85°C Eor 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 }




Example 9 and 4 ml of butanol and using 0.128 ml of 3-iodo-

benzenenet hanam ne in place of the benzylam ne. The reaction nmediumis
taken to a tenperature of 80 to 85C for approxi nmatel 1 R@vérobers200eft to
return to anbient tenperature, diluted with 4m of isopropanol and pl aced

for two days at a tenperature of approximately O0C, followed by

separ ati ng, shi with 10 m of isoprqﬂ&@ol and drying at a tenperature
of approxinargrggggtL At er puri fitdet ifgRasnt’ sidf eacekbyutisigeailt h net hyl ene

chloride/ethyl2.agewnt e 44n a proportion;of [10,. 290, ng of .expected
product is obtained in the formof white %?y%fﬁ?@i %tﬁd%gf#E
trans(. +-.)- NZYEA ¥ ¥ocycl o- hexyl ) - N6- [ ( 3-

i odophenyl) - m8t bylhs9- 1k net hyl propyl ) Qb5 puri n-2, 6- di am ne
ation is carried out' as in Stage 3 of Exanple 9

di hydrochl ori de,, The oper '
starting fron32§%aﬁﬁ”oﬁche product obeaiakdhin Stage 1 above and 720 ny

of trans-I, 4-di ammocycl ohexane. AfterNZéprﬁg 1qroggg§%%g4 purification
[ atfon’is carried out

under the sa itigns as for Exanple 9, salific

with 10 n 1?3h?£@g/Et nol followed By%v&Horating to dryness. In this

way 232 ng of 7. epect edHpr ct is obtained in the formof crystals. NVR in
to 2.00 2H CH3-CH2 1.27 to 1.58(m 4H

OVBO 0. 80(t) §k535cre-mgﬁ 1. ) 2.
1.52(d) 3H 2.03(m 4H"cyctohdXyIPE3. 03¢ 0% |uae3v8oCnt) 1H 4. 49(n) 1H
4.78(bs)2H 7.86(&) 7.46(bd)1H 7.64(dt)H 7. 80¢ks) 1H
9.00 to 10.86 assumed mobile H's
EXAMPLE 44: trans(.+-.)-N2-(4-aminocyclo-hexyl) -N6-[ (3~

iodophenyl)—methyl}~9—(l~methylpropy1)—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




8.06(bs) <3H 8.41 to 9.42 the axial Hs of the cyclohexyl CH3-CH the
equatorial Hs of the axial H4 axial H N CH CH3 NH CH2-phenyl. H5 H4,
H6 H2 NH2 + N=CH- N assuned nmobile H s EXAMPLE 45: 21 November 2003

trans- N- (4-am nocycl ohexyl)-2-[[[2-[[2-.[(4-

am nocycl ohexyl ) -am no] --9-cycl opentyl - 9Hpuri n-6_yl ] -am no] -

et hyl ] - am nehrsdk phonyh | uhenz afdle dnd ydneehlati de. - St ;1 £ty
2[[[2-[(2-chl9{%;9-cyclopentyI-QFFpurin16-yﬁf§HE 95 foraﬁ$%£pléad1

am no] - et hy PR=ant idf LSl PhomA g ks datd th Thembper a i ool i Btivarali ed out as
in Stage 1 gbikxaapl .y L0, stardd gy fi, f the prod obtained in
Stage 1 of Exanple lgy 4 a'rsﬁ o%ﬂl%‘ﬁ;?e@r@gﬁggr? e%hb‘? ZWWU%#Z nf(-:‘rioef'?hyl ani ne
and 400 ng BKPREERYIPRRQEH! drosilitetiomd )in bbrzbare 6h ofgcealnd.

4- et hyl - beg@gnesuppbeni c acid chloride then the reaction nmediumis
agitated at —anmbient tenperature for approximately 30 mnutes. Then 5 m of
water is adBel0 (tfoBfowed by extracti Gg:;wiiifi 2 x 10 ml of nethyl ene

chl ori de, i i m of H2O , .drying and evaporating. After 21
Novenber 20%g$€0%g %%é%qa ogr aphy on g%?¥!§3eluting with nethylene -

chl oride/ et hy?7 acet ht%8 i alHor opor ti omhef aZ0480y ' 429 neh Of v @HRGEA
product is 5hg§ gptﬁ+ned. Stage 2: trans-N- (4-am nocycl ohexyl) -2- [ [ [2-
[ [2- [ (4- anlﬁocyc ohexyl)-anino]-9§593F6pentyl-9H—purin-6-y|]-anino]-

et hyl } - am na] e3uhphanyl | - benzam de trichgdegeht 95 9.1y The, ongfation is
carried out _as. in Stage 2 of Exanple 10 starting from 111l ng of the
product obt &YW $H St age 1 above

3.03(bs) 1H axial Hy

3.69(bt) 1H axial H, %
4.49(m) 1H N-CH-CH; {
4.78(bs) 2H NH-CH;-phenyl

7.16(t) Hs

7.46(bd) 1H

7.64(dt) 1H Ha, He

7.80(bs) 1H Hz

8.06(bs) <3H NH; + N=CH-N , $
8.41 to 9.42 assumed mobile H's :

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 H,O , drying and evaporating., After



and 262 ng of trans--1, 4-di am nocycl ohexane and the reacti ﬁn rresli um i:lst
heated to approximately 140' C for approximately 3 hours then returne 0
80C, 5 n oPpAcCEt then 10 M of warm water are added] NpgérhloswsdP0By | eavi ng

to return to anmbient tenperature, extracting with 2 X10 m of ethyl
acetate, washing with 10 m of saturatadsaqueous sol ut| on of sodium

chlori de thermr@twucn;g:apﬁyt &h Rulliitiacatlenngyw by qnatpgraphy on silica

lutin vvlth th chl ori de/ nethanol / ammoni um hy roxide in a
Sr OpOI‘th on of PE c%feﬁé’ L gogtage $N4R PRYBIPBEHPOrOT 7H0idd, efitR4nol P§ added,

t he reacti oaxpedd atngd:Sqdef 4 st e nekystbakhhzg, followed by filtering, rinsing
with m of_ ether ar?d druyl nglsunder vacuum In this way 58 ng of expected

product is DR red GERshe FGraménoayberiyexsbl 12+ [ [ MM [i2r [owso 1.29 to

1. 628Ht he axh&dodycs f g}ﬁgkghewg id 1. 90 Hjthe CHo' s of
the cycl opent yIOd; 07( r?ath%’EG; ré‘éﬁ%‘%g“ éﬁtrﬁ gqé’&t of"Ar°H s of
the cycl oheitY Wl@@é)-SﬂZthnyéicbsszamwaxumhydtkddlﬂalor&idé 18(m 2H

hep 3H. t he assumed axial Hi-HL'''
y %éﬁ nn)asﬁd) 7 42(%;%%%51%'}%&8%@”3;&%%90?% 6 YR opdint g o4 BraFpEe s 21
Novenber 2003069 Zr84(dd) tb 8f17nt herdd2it sobi N+Ed Nn7s0358. 23abo@ssuned

b* 1 8.37 and 262 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 AcCOEt 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




8.83 assuned nobile Hs EXAVPLE 46:

trans-N-(2-[[2-[ (4-am nocycl o- hexyl ) -am no] - - 9-

cycl opentyl - 9H puri n- 6yl ]-am no]-ethyl]- trifl uoronet RAMeyampho?did de

di hydrochl or. de. Stage 1: ,

N-[ 2-[(2-chl oro-9-cycl opentyl - 9H puri niBéyl)-am noj - :

et hyl ] - t ri t18ftdshetlitianesul phonani de. The operation is carried out as in
Stage 1 of nple 10 starting from of the product obtained in Stage
1 of Exarrpei e@(? 3 m of nethyl enéh%h Qisng, NGCHNmM of triethyl anine,
0.128 m of-Gzifl uoromethanesul phonic acid chloride in place of the

4- met hyl - t%er'223enesul phoni ¢ acid chloride then the reaction nmediumis

agi tated at “anbi ent tenperat ur e*ForCSPPrIRi dmttelsy 30 nmin. Then 2 m of
water is 8dded, followed by extracting with 3 x 5 m of nethylene

chl ori de, e, hing with m of saturated sodiumchloride, drying,

evaporati r18g, I npasting in 5 mM of ether then in 5 mM of pentane,

separ at i NEXAMPLE 6RO trhAsLRL $2 Ways 37 .Qf ected. product. i s obtained
in the formof a beige solid. ? MS\?gge[ %J&l%ocy%ig ﬁexylp Sw1f6] 19

trans- N ( SYFrpeptylztiinseyiroé ekl tanineinejthg1] -

cycl opent Wi $HpHbinB+R: a P9 S vi:k- trifluorqmet hanesul phonam de

di hydr ochl ori de. Thetg?)g%g‘f]i?%?rll S %%1r41]§3dgl?€£o&lgrfﬁe8t age 2 of Exanple 10
starting £tage292 Ny laf [ { Preciploduci-obtiaipred v RSt pgei d- #bPVE- amiih 810 ngy
of trans- 4k am.t | ohexane and .the reaction nediumis heated to

appr oxi m%gﬁ§9148%9?g¥85%%?%%nr%? RICPAMiGGrs then returned to 80C, 5 m of
AtCGEt then 10 Wheobpaeaimomal €rcaag ;added, abohhogegdydby: | gavdng,J1q rnefurn to
anbi ent t%g?gr.at u%e ?é@acti ng wwth 2 X 10 nl of ethyl acetate, washing
with 10 nf C8f “88%uf BPBd* SO TR CHING: iPdedasa abyaimed i t¥ragurl fafcati on by
chronat ographylen7si bign &F Ukdfg, Mirdh 21 Nougnbgr; 2008 107 nethyl ene

chl ori de/ met hanol / apmoni um hydroxide in a proportion of 85/15/1.5, 5 m of
1. 4N hydr 6ERFbRYLambee d/ @t Wahdtl iof adddduorhmetband swlphmeditimdisi | eft to

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




crystallize followed by filtering, rinsing with 5 mM of ether and drying
under vacuum In this way 167 ng of expected product is obtained in the
formof white solid NVMRin OMSO 1.38(m 2H 1.52(m 2BE1tNoeeaveabodd s of the
cycl ohexyl 1.70(m) 2H 1.90(n) 2H the CH2's of the cyciopentyl 2.03
masked(m 2.18(m 2H 2.07(m 4H the equatorial H s of the cycl ohexyl
3.05(bs) 1H axial H4 3.46(bt) 2H CH,-NHS02 3.74 (bt) axial HL 3.79
(masked) CH,-NH-C=N 4.77(m) 1H CH of the tYytiopentyl 8.02 <3H the NH2' s +
N=CH N 8. 31 8. 93wy lasgyited rirgbinea hbing L Sy n EXANPICE 04 Tdle in a

trans-4-[ (4- am nogyek ohexH ksam hols- N [i%{ 21 [ {fnydrochloric

am nocycl ohexyl ) am no] - 9-cycl opentyl --9H- - puri n-6-yl ] - am no] -

et hyl ] - benzenestHHERAH He 161 FPRRA-0GhE OFdadé lomt AR UY: is left to

N-[2-[ (2-chl or ceiSrseuch opemby b o@dd P kEDr @siln); APy with 5 ml of ether
ethyL]-4--fluoro-p nz§gesuhghonanide_ The_operat% nis carried out as in
Stage 1 of Exarple“to"'st artrng’ $5 4 280" g 16t “The gr Bauet BHEEFFed in Stage
| of Exanple hRrBupt of otmebhyddne chéotdrdeptOuvilitentsodfd. tri et hyl am ne and
0.128 m of 4-flyorqbgpgenesul phonic acid chloride in place of the

4- et hyl - benzenesuiphionit acid —_chloride then the reaction nediumis
agitated at anb]i-éﬁ*?t(m}t%‘hperatur%mr approxi mately 30 nin. Then 2 m of
water is 21 Noverhemn) 2003 108 dednef ol awads byr exter aotj i@ hth 3 x 5 m
of met hyl ene %hu%ﬂhgei{mashin with 5 m of saturated sodium-chloride,

2
1.90{m) 2H the CHZ's of the cyclopentyl
2.03 masked (m)
2.18{m) 2H
2.07(m) 4H the equatorial H's of the cyclohexyl
3.05(bs) IH axial Hy
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




drying, evaporating, inpasting in 5 n of ether then in 5 nm of pentane,
separating and drying. In this way 360 ng of expected product is obtained.
Stage 2: trans-4-[(4-am nocycl ohexyl)-am no]-N-[2- ([ 22} (Nbvember 2003
am nocycl ohexyl ) am no] - 9- cycl opent yl - 9H puri n-6-yl ] - am no] -
et hyl ] - benzenesul phonam de tri hydrochl oride. The operation is carried out
as in Stage 2 of Exanple 10 starting fromgl73 ng of the product obt ai ned
in Stage 1 abeweledanto Aol o b@f oLk ARSE sy cycl ohexane

d e ) e BT BBt el y 3

t he-reaction dlerLJ(r?n is heated to aé)pr oxi nat &l y 1
hours then | eft f5 78t WATPEEI80EED 5° Ml 6ff AcORtatdienoaith ©f Losaan wat er

are added, th(azhrryeagx|eﬂjmaqprds&ﬁlltum;f;slrl1E&c1‘§ttn Letur t te rature,
fol | oned by extr acrtléan with 2 X 10 lof% eﬁh%lmaceftoﬁttgg i ' 10 nd
of saturated sodfum | GPPE&E e ‘%l“t‘%/ldﬁgln@\f t efn puriisf iwaat 36m n’@yof

chr omat ogr aphyxmﬂt@i Ipr@auetuts ngh W itrla gret hyl ene chl ori de/ net hanol / ammoni um
[22/03, 5 mM of 1.4N hydrochloric acid/

hydroxide in a rtdon_

et hanol is add%ggge Feact | oz??madtijﬁ‘l‘?lcly§loh%>ﬂtlit-@mny$ta+[2 z[e[Zf—QI(I-erwed by

filtering, rinAsineewilohesy aofn@t-eicyandp gf v }l”%fPBQFE I[]hl s way
e cr ysfla NIVR

62 of ex X obtalnedlntheformo

in B!K/so 1. 15%?’@6% ?%Jiég%ﬂlf% naige Brd mrqq’q@ogyéeohexyl 1. 69(

1.88(m 2H the CHXhe obetheiayclopartykd &@%ﬂ ke ggggqf %,ff”% r ! 3(n)
a

2.99(n) 4H 1 urmed

8H the equat ogial t c cl ghexyl

axial Hg-H, 1' tzlgt bt ?&E C%Hf GSPWH“iﬁt JHCR 1 G2 - ICHBtde+ 1 asiseveed

axial HL 4. 7&3(#1)451)Hm@Haoftltm«zyekap@rnwdcﬁ;l@%ezkk@ ‘éﬁ@b%eac 03, 7-45 2H
+ NE

AA' BB 109 SQ%inHF”!'hgﬁi ci%s(s%pkgx?%§§§T§'ag% ykgor approximately 3
hours then 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 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) |

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_




7.18 8.31 assuned nobile Hs 8. 37 8.96 EXAMPLE 48:

trans-N-(2-[[2-[[ 4-am Lnocycl o- hexyl ) -am nol - 9-

cycl opentyl -9H-purin-6-yl]-am no]-ethyl|l-4-(trifl uorogeiNaykhber 2003
benzenesul phonam de di hydrochl orl de. Stage 1:

N-[2-[(2-chl oro-9-cycl opentyl -9H purin-6-yl)-am noj -
ethyl]-4-(trifluoronethyl)-benzenesul phonam de. The operation is carried

out as in Stage:l,gf le 10 starting'4®om 280 ny of the product
obtained in St agezﬁ %‘?X@arrpl e 7%0%’PHF“&5¥“%t hyl ene chloride, 0.1~ m of

triethylamne and 280 ng of 4-(trifluoronethyl)- benzenesul phonic acid
chloride in place of the 4-nethyl benzenesul phonic acid chloride, then the
reaction nediumis agitated at anbient tenperature for approximtely 30
m n- Then 2 M- lof(shairerexiaesadded, tholimwedvdy-extracting with 3 x 5 ml of
met hyl ene chlonigde, washing witth 5 ml of saturated sodium chloride,
drying, evaporating, inpastingl|in 5 mM of ether then in 5 nl of pentane,
separating, @&dldrying. In thi's aayudsb wapiet expected product is

obt ai ned. Stage,2 trans-N-(2-[[[{2-[[4-am nocycl o- hexyl)-am nol -9-

cycl opentyl -9H purin-6-yll-am ol -ethyl]-4-(trifluoronmeLhyl)-

benzenesul ph&ndfi de di hydrochl oride. The operacion is carried out as in

Stage 2 of Exawiber 14k. stanting Jrom 188 nuy. of the product obtained in
Stage | above —and Z#0 ng of trans- gﬁgl %?ﬁ“ﬁ%c c&%ﬁ%%ﬁ#’e—aﬂfd“ﬁﬁ “reaction
medi um i s he&¥&dorer By dxPrai et §-v40'aGihot ~apprldxidrdt el §ldordaithgl) keft to

return to 808Gn.BndduhoRG0Ee IR Aol gl quar mvat er are added, the

reaction nediumis left to return” to a |en?'tenperature, fol |l oned by
extracting wetRI92 X 31H2-212 Nolvkmtyerd -200Boddilk ylofoHephyk n acetat-emiwashi ng .

with 5 nl of e%ﬁ&i‘[ﬁzi—?(]iﬁ?% P&m&éﬂﬁr)i— ghz%rpeenuldr%inn . After purification by
chromat ography "on silica eFutl ng wth ne hy? ene ¢ ﬁﬂ)??de/ nmet hanol / ammoni um
hydr oxi de in a prBporadesatden oDy k6yrkicd et ofs TndNtabydr ochlmeEing1aci d/
ethanol is aggggtiﬁ&"%ﬂaﬁagﬁbqagqﬁdkﬂg]L%oduct 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




left to crystallize, followed by filtering, rinsing wwth 5 m of ether and
drying under vacuum 1In this way 148 ng of expected product is obtained in
the formof white crystals. NVR in DVBO 1.36(m 2H 2H RitNwseakeal0d s of the
cycl ohexyl 1.51(m) 1.70(m2H 1.88(m 2H 2.04 masked(m 2.16(m 2H the
CH2's of the cyclopentyl 2.06 the equatorial H s of the cycl ohexyl

3.05(bs) axidl et¥y8. dgedte 3. w@&%%ﬁ'ﬂg 4 i F @ m:_LLH % 88:.,8:004 8. 30
8.92 HN\- CHZ 2-NH + assuned axi al of chopenty 2H 2H AA'" BS"
F3C- phenyl - §62°5H¢ het MR %rwr@:c%ﬁ tEXAIVIDIEEfZlQataes umedeimodid eod &bty ans

(. -F-) -Na 641 283 NOLYL] f5 NEXOH InetBry1Ch

nmet hyl propyl ;1 N6- pr opy! - 9I—II?%ur| n- 2 eg' a’ amenghéﬁﬁyg?éle?n?%?l%/amé?nalgum 1
(.+-.)-2-chPsreoniga.- W‘étchyﬂ’lf)mﬂjf)ﬂlm S0P/ 19¥ pubi mt 6£ami e. . The
oper ation | 8yAR5E BG pUL - 2 of nmp startin rom
of the produtt obtaj ]?112\% ?H@ tgatgll ?% s adg)é?é ggﬁnﬁeﬁcmo%f anoJIS and
using 0.1321aft1to mbmtrm]rﬁmfl rfqillm@dobyt lﬁelbeﬂzw;an}ﬂesmﬁglwmh onis

carri ed out Saﬁ:lagP'Sﬂlie} ear’g)daraat ure then the reactl on nedi um

rying under vacuum. In this way 148 mg of

expected product is obtained in the form of white crystals.

NMR in DMSO

1.36(m}) 2H

1.51 (m) 2H ]> 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;

8.10 3H the NH;'s + N=CH-N

8

8

30 -
.92 :}>_ assumed mobile H's é

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—
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 0.132 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



is taken to a tenperature of 80 to 85C for approximately 22 21 Novenber
2003 111 hours, left to return to anbient tenperature, followed by taking
up in 5 mM of ethyl acetate, evaporating to dryness, Z2iifoasmbag2G03 5 m of
pent ane at anbi.ent tenperature, sepathting, washing with 5 mMl of pentane
and dr ylmm, aefn:emrper:ature ob ammream rt@h@leyaéggeAf ter 1¢uied fiscat i on on

S|I|ca in W t.h y | ori de/ et acetate in pr o ortlon of
90/ 10, ofF IEXSEE‘E p‘?%h)b (festagcbet gféﬂoifﬁtﬁﬂ% F%r‘%ﬂ() esp

cr%/?]t ?I s:.mpaStta%% dn Br?mgﬁfbeﬂtﬂge (e amme@xgltﬁmggﬁﬁ%rg ((jl -

met hyl pr propy puri n- am ne di rochl ori de e

operat i cf‘r?pﬂyas'*) el 280 Ngs" 1 P St dbe CQé ﬁe“ﬁﬁé}ﬁpﬁéd4§ryéﬂ%r%’i g from 117 ny
of the m&q;&tat@%ab@egﬁbgoﬁ@ggeﬂym@ and 500 ng of

trans-1, 4--di am nocycl ohexane. In this way 80 ng of expected product is
obt ai nedi4f % M HAARREAOBr 9Bt B STCANR 441 TBVEOLh. BEEhy 18R CH3- CH2- CH

0. 96(t SH3 2 1o 7 | f hexyl
0. SZEdg cgllzll ey %%}19&' %§§té01rl %_ﬁ)%c;ﬂﬁo@ix'oQ( 9b'/§00 25@% YGJEOZGS%(”) ah

t he equaﬁtmacé:le%pgodﬁct:hescylét@h@&tylm 314 (feg)n blﬂ amae Hnyst@g% bs) 2H

HN- CH2- I n). i bt) X HL @ CH 8. 11(bs) <3H NH7 +

Nt a SR Vg gL FAKE Barino iR Mg ) oDt & () —-N2--

(4-am n@r&ytdiydﬂr@wll) }N69pr(31bylﬁ%it!mtllmrop'&/I6)—d~iN61inEa4dl(1§/drbth|men®¢ hoxy)

- - phenyl ] am ne ydrochl ride. g

oY od ot G S TRy LBr SRy T Sk T i 11 gorde 2 o Rxdore ad

net hoxy)su@myig) -f3HdmpUniTNmb- af tige pddwncaperatiiord sncachgedl oalboas in

ftg?e ZegLiﬁ%ﬁﬁEbeof %2232'n94féfg%15¥%y %Lx%g% pEgd%ﬁESOQQ?'QSqmﬁn Stage
of expected 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




21 Novenber 2003 112 Exanple 9 and 4 ml of butanol and using 0.135 m of
4- (trifluoromethoxy)-benzenam ne in place of the benzylam ne. Agitation
is carried out at anbient tenperature then the react2dMovesbenzds t aken to

a tenperature of 80 to 85C for approximately 22 hours, left to return' to
anbient tenperature, diluted with 4 nij>of isopropanol and placed for two

days at aFkempeead uired of APRIEOXIBLELY 2AG ubOhb oyt dYy1 sgParating, washing
with 5 m (gfri%fo(gro anol and drying at a tenperature of approxi mately 50C.
After puriffcatioMPUH Xin)i-keraensimigewn o ho heehyd Enehe Htandydeetiey|l acet at e

in a propgitaoiomfi HQ10,; 21Q f e i s,obtained in the
formof white %yst al s. S_tlage ftggta(reaﬁgl?ggg{.‘:)gﬁ%%ﬁ@nﬁén}chf& %—hﬁexyl )-9-(I-
met hy!| pr opyR§ENS? [Rei4 fisubrdeet oxy) t pheayhfusH @lrd -2, &S °di awicne

di hydr ochhgsi&heinakne pper at i rried out —as in Stage 2 of Exanple 44
starting from 201 ngygf thtgh%rgédzgggo%?af%%%r?n AW S above and 595 ny

of trans- SR HH Ifocydlloiedanéthl & nhi sf wayodBSpanpofarexpacied peeduct is
2,02 1.38 to 1.53 1.57(d) 3H

o2 1 98 41, 104 DL ARl 48 by RS 432,k 118
(masked) SRTRTLOTZ4 w@dBiG2winh 2Hnl4bF 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.
Thg operation is carried out as in Stage 2 of Example 44
starting 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 CH;-CH»

1.38 to 1.53 4H the axial H's of the cyclohexyl

1.57(d) 3H CH;3-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~CHj,-

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

%




CH3-CH2 in the formof crystals. the axial H's KIC}—F?C%C;ORZXE:B' CH3- CH
the equatorial cyclohexyl axial H4 axial . H1 . T e 2003
O-phenyl -NH NH2 + N=CH N assuned nobile Hs H s+o Pt

113 EXAMPLE 51: di hydrochl ori de of ethyl tr?nsfg;_z-uri L2

am nocycl o-hexyl) -amno] -9- (l-nethylpyopyl) p

! I+am) I ZO][ [ 2‘:@'3_—5?—37135 (1- %o?hg%g‘lﬁlr"%%yﬁ Sy ptrans &yl‘ﬁréﬁ?b?ibepfgﬁ;t S.OO
The oper at | GHPEYGEPTRer U 28d np h- Bt Hgee2holp .85, StALE1 NG

Agitation i 285 e®ltlbk (at*-ahbil_ehftZ—tcelrlpebagum.n_{e@,@l%,PS%%?)a%H;J_?Q an:‘ ;m}[ o
ig ot tomrnenpeyﬁplgngtngﬁ _§Q%“£ autt%gg IM'O[ haélollor(r)ﬂxI g?t ?s)c/)pr opanol ahd pl aced
i re, _
for Two days af Wt Bt onel ofca mppronhImi 6l . GGaqbo) | gwadl i segar at i ng,
Approxi mat ehy - 8pC Al tor pur it car o sa S 1 fHealart Tngotdan imsthyl ene
: 0 _
Rl ort deret %F‘mggegigatéé‘tdie:‘i gl ptportaned ehd 90/ity, 02885 Ny ofr LXReChed

E?LSLL? ei/ gt Q!Dtatb"ﬂﬁdizid&tfeh@nf;@l;l(”@_i_e{);o_fz\’{_e.t,%g?%{%ata%liﬁé_ St age tZi-on is
i hocy ol o FEOTS SRl - SHE A gbigh pe opd Yorabt pHs | ootk medjun
gg}28]Ybenzbah@ﬂmiheooﬁeﬁéﬁééHkéd%eCQEré@qu%%°%Sfép ggg%%iimagely 2gp
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 (+-)~4-[[2-({{4-
aminocyclo—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 transhl,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;




starting from275 ng of the product obtained in Stage 1 above and 840 ny
of trans-1, 4-di am nocycl ohexane. In this way 267 ng of expected product is
obtained in the formof crystals NVR in DVBO 0, 84(t) 23MNoYe®bet2002. 04 (m
2H 1.34(t) 3H 4.32(q) 211 1.37 to 1.53 4H 1-57(d) 3H 2.09(m 4H
3.03(bs) 1H CH3-CH7 CH3-CH COHB-CH2-0 CHB-CH2-O the axial Hs of the
cycl ohex%/ CH3-CH the equatorial Hl$4of the cyclohexyl axial H4 21
Novenber 3 200%t114H3. 71( bt ) 1Haxi al a¥la 4 HB6( ) 1HN- CH CH2- 7. 96 2H 8. 15

2HAA" BB' NH phgnyl- C=0 8. 10( bs) <3HNHZ, + N=CH N 9. 08 10. 93assumed nobile H's
EXAMPLE 52: trans(.+-.)--N2-(4-am nocyc Fo- hexyl ) -9-(1-

met hyl pr 6py Y-NG- phenyl 9H-puri n- 2, 6--di ani ne di hydrochl oride. Stage 1:

(.-F-.)-2:60lQr onR- fhi- net:%zll\m%ﬂgwll%menyl 9H purin-6-am ne. The

operation is carried out tage 2 of Exanple 9 starting from 200 ng
of the pfodlicts)obfafined in $tlage N-GiVN Exanple 9 and 4 i of butanol and
using 0.091 mM of aniline in place of the benzylam ne. Agitation is carried

out at
9.08 :}»
10.93 assumed mobile H's

EXAMPLE 52: trans(.+-.)-N2-(4-aminocyclo-hexyl)-9-(1-

methylpropyl) ~-N6-phenyl-9H-purin-2, 6~diamine dihydrochloride.
Stage 1: (.+—.)—2—chloro—9—(l—methylpfopyl)—prhenyl—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 0.091 ml of aniline
in place of the benzylamine. 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 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




anbi ent tenperature then the reaction mediumis taken to a tenperature of
80 to 85C for approximately 22 hours, left to return to anbient
tenperature, diluted with 4 m of isopropanol and pl &tedbvembet 2@3days at a
tenperature of approximately 0OC, followed by separating, washing with 5 m
of isopropanol and drying at a tenperature of approximately 80C After
purificatiop_on silica el utingcvm'th rJrélshyI ene chloride/ethyl acetate in a
proporti on- of {Yo/th, 176 my oftMsgkect ed product is obtained in the form of

white crystassm) Sttage 2: transhetzghardRr{i41a0 nocycl o- Lyo®-(1-
met hyl pr ogyé%- N6- phenyl - 9HT- puri n- 2, 6- dilam' ne@dP yyreoccmqgél}{de%/ The
operation 7 8% EaFrid out as in"‘x%taégg*lz of Exanple 44 starting from 166 ny

of the productbwobtiai ned in Stagaal apove and 629 ng of -
trans-1, 4- dggwgnoc cl ohexane. In this way 158 ng of expected product is
f

obt ai ned fn m of crystal¥ " “"NMR in DMBO 0.84(t) 3H CH3-CH2 1.83 to

2.10 (m 2H CH3-CH2 1.29 to 1.61 4H the axial H s of the cycl ohexyl 21

November go%? @57 (d)3H 2. 08(m) 4H 3. 02(bs) 1H 3. 70(bt) 1H 4. 55(m) 1H 7. 12
(t)1H 7. 40 t1)9H 794" (W) 2H 8. 10(bs) <3H 9. 01 10.66 115 CH3-CH the

equat ori aV. 40 s(twof 2the c¥cl ehexdic @axsal H:'1 axial HL -CH CH2 aromatic H s
7.94 (d) 2H

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.




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 hyd2ddevembere2008t 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
St age 1 of Exanple 10 starting from 28 of the product obtained in Stage

1 of t.h hIorlde 0.2 m of triethylamne and
248 n%-—-—r?ei-ﬁoxy %%%Mésﬁﬂghﬁh EHEP HYC&‘PIT*Eﬁ%Ydé “PRLIpPECE of the
4- et hyI benzdmesuk phot ¢ wadind 6-¢h| oarmzdme:]t—henyagi_a,{eltggxys carried out at

anbient te I for X tely one night. Then 2 m of water is
added, fol E%Z% %Sul%x?r?ae{[b]tqo é V\k’n(?ﬁoﬁylo 8ﬁf of methyl ene chl ori de,

washi ng vvlth 5 ﬁ‘heobpsaaturoamt ed smdrum chlcoasden giagend, o f ey ap@1at ilog,

i npasting i t hen ent ane, arating, and
drying- Af t%r i%g 2 og:]lgjehy 9Rt & Ph prOduFut&ﬁtgaWetdh lﬁegﬁ?ﬂ’e’eh’e above

chl ori de/ CHBGN3ilA ag mbpmmSem 4ocﬂlam/n&@chZSﬁ)emeofanaxgﬁgt@@b@@ﬂuct is

t hus obt ai be  for eige soli 2 venmber 2003 11 St age 2:
trans- N-[ 2- [fluF'( atFﬁan%ec({/n(';tlooaﬁ %/’fl%laéﬁgﬁog?%-& 2 approximatel y%

cycl opent yIhdOispul¢ At 6 [netamhnb) - 811yl - 41 - otAwmey- ibeadengsud ghonani de
di hydrochl Jd d&.,T, erati i s.carr] Qut as in. St anpl e- 10
starting from% Qgté)#) eadg?%ducrfe orﬁtaggﬁcé %’t“b 8 ?gg'bz'i/o reﬁf&%w Ny
of trans-1,t4- dmamﬁnbcwmxgne, afhdl towedr B@.Céxt&ﬂactﬁtﬁdl uhth 2 heated to

appr oxi mat %jfy é r oxi el ho ft o return to 80C, 5 ni
of ACCEt is a %eg,g %(%n%a wﬁggﬁﬂt‘ lt?ﬁ |€)smgddedS ett ?Sa%?‘?]’o%“ medi um i s
left to retanlpritde. aﬁtﬁremryuegperzaﬁuﬂmpui:ofi@auerbrbjoyethcaﬁum;g:a\pﬂhtyh 2 X5

m of eth 5l _of, sat d hloride, th
dryi ng. A6 Spureh iy bR B an i R e M T 1n

met hyl ene dykopkidds net amabpanoen um 8t5yﬁi6m<1ﬁe 5 mlaopropa¥ti on of

85/ 15/ 1.5, 3atbeRlod AN MYEEREN P11 36La] ehanel, s 2daed . g reaction
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




left to crystallize, followed by filtering, rinsing with 5 nl  of ether and
drying under vacuum In this way 95 ng of expected product is obtained in
the formof a beige solid. NWVR in DVMSO 1.39(m 2H 1. 33Novedber2dd3e axi al
H s of the cyclohexyl 2.05 1.71 and 1.90 2.00 and 2.17 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 Hs of the cycl ohexyl CH2-CH2-CH N CH2-CH2-CH N

CHZ- CH2- CHf N4 axial Hg axial HL N-CH2-CHZ-N t phenyl - O net hyl

phenyl - 0- nethyl assuned nobile Hs and CH=N 2 e r 2003 117 8-73
EXANVPLE 5/EXAMERESSH: §oang-N-22- [ [ B ABEHRTHEH NSW}’ 23 ho] - o-
glyﬁ;gfggm%ﬁﬁg-epgwt#ﬂ Q;};{Jl]mamgpj =8ty F=énehl -or-@h1beazenesul phonam de
4-chl or o- I‘Pﬁ%ﬁ%?néhbm%nl@t S§BYSRRHAPELEE: pur i n- 6-

Stage 1: d-chloro-N-[2-{ (2~ chloro-9-cyclopentyl-9H-purin-6-
yl) —amino] -ethyl]-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 mi of

triethylamine and 255 mg of 4-chlorobenzenesulphonic acid
chloride in place of the 4-methyl-benzenesulphonic acid
chloride then the reaction medium is agitated at ambient

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,



yl)-ami no] - et hyl ] - benzenesul phonami de. The operation is carried out as in
Stage 1 of Exanple-10 starting from 280 ng of the product obtained in Stage
1 of Exanple 7, 4 mM of nethylene chloride, 0.2 nm of 21Novenhbyl 2006ne and
255 nmg of 4-chl orobenzenesul phonic aﬁﬁg chloride in place of the

4- et hyl - benzenesul phonjc acid. chloride then the reaction nediumis

agi t at ed* 2t Hfsitemn mF@ﬁﬁ@réFuFEfFoFOEﬁf¥ﬁ9ﬁﬁk&¥ﬁ'Tﬁéﬁl?wﬁ$ BY water is

added, fof by iextinacting v kb St Xethdd £fd mBLAYLensdehl ori de,
washing with 5 of saturated sodiumchloride, drying, evaporating,

i mpast i NGREHS mIrofthéshepyt AéR PA Bf nExRACtgsbivaectséparat #h3ed and
drying. tay QetogLaphy  AlroSkLicas £l Uting with nethyl ene

chl ori de CHSéNq?% a progo?tign 8f 7 /3%, 350 ng of expected product is
obt ai ned¥ih_krheédM§r m of a beige solid. Stage 2:

trans-hk%zi - [{;#- amnocycl o- hexyl ) - am no] - 9-
cycl opent yT - purin-6-yl ]-am no]-ethyl]-4-chloro- benzenesul phonam de
di hydr ochl ®t irde.2HThe :jeraﬂkomxuslcarsieﬂ o¢ a@gcioheStydge 2 of Exanple 10

starting,from 161 ng of -t he product obtained in Stage.l,aboye and 403 ny
of trangaiéﬁ-draninocycloﬁﬁﬁaﬁguﬁﬁarfﬁtqaé%éyi3We &ggﬂﬁﬁFf Yheated to

appr oxi mpr et yark#0C goor appr oxi mat-ety,-8H-hours 30 mnutes left to return to
80C, 5 mM of AcOEt then 5 m of warmwater are added, the reacti on nedi um
is left 40°0 r@tUrdr t'o anbi ent tErptat-tirl, followed by extracting with 2 X
5 m of gtywl acetate, wasghingywictiind M of saturated sodium chloride,
then drying. After purification by chromatography on silica eluting with
met hyl en&- 0z himgrs ksl et hanglAdmttoni um hydroxi de in a proportion of

85/ 15/ 1-5, . 4N hydr.ochl,ori c aci d/ et hanol is added, 21 Novenber
2003 118§'%§e“$%§%¥ﬁon neégﬁgﬁiglleft to crystallize, followed by
filtering, rinsing wth 5 m of ether and drying under vacuum In this way
113 ny o§ ﬁﬁ@fﬁted product is obtained in the formof beige white

crystal s7- in DMSO L.37(m 2H
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




i ial Hs of the

. 57 2H the axial H s of the cyclohexyl 2.04 the equatoria .
gyglgﬂlxyl 1.70 and 1.89 CH2-CH2-CH N 2-00 and 2. 17 CHZ_CHZ_CE&?- 4.;570
CH2- CH2-CH N 3. 05 (masked) axial H4 3.70 (rmasked) axi2alNdvdmBeil (Ié%q)28 10
(bt) NNCH2-CH2-N 7.84(t) NHCH2 7.53 7.76 (s) phenyl-S02 8.07 8. :
assuned rmbl le Hs and CH=N EXAMPLE 55:19
trans-N-[ 2 Fgrﬁgg’amaﬂmnyfhaiﬁEXth aﬁlgglngated Sodlﬁ? Chlﬂrlﬁgnanlde
cycl opent ¥k 9kkpuLi é%%gjniﬂn no %n SnE{hyé egﬁe;”3§2i En 5 ml
di hydr ochi or| de. 2% ml o

t aperdttingHanpugi 1) K & h
| 2I [(i bt Qn?ggéesul pht%r?g% dgﬂ T lﬁ%ger%ﬁ%ﬁn C% s Carriedrodt °8s in
S ok ﬁg S ﬁﬁtf]ﬁ’éﬁfl%ehhgrmet%(!w oduet pobparnieshi n St age

Stage 1 o

1 019 Examf)léOfBOA rﬂllfofmgT%tfh)éL@@@téB'BEé&ilF 2, of . tri gtdh | ag ne and
172 e n[{ﬂat]pyl et .hanesul phoni ¢ aci d oride in pl'ace o

4- et hyI EenzenesJTthl?orﬁré’sééllﬂ chloride then the reaction mediumis

h 2 m of
e g e doeg e?‘iﬁﬁdﬁmﬁqﬁi‘“ O (kAR TSNS B B 2™
e ol | owe
legE/g:rble? % Y leifolugdn- \ﬁ/aﬁhingnwwhe&w:t Jofl -s@tcurated sodi um

f
t ng in5mM of ether thenin5mM o
gglrn?;lnge iteﬁ?éa%ﬁf%ﬁqagr g?ﬁédkﬁ?ﬁ (Eé r'omat ography on silica eluting

with methyl endehloReirasiorz N CcmralEFIllotlllﬂTtdsOIln efcad@/ 500f1é§a[9919f gxpect ed

pr oduct IétéﬂﬂﬁigoQE%hn§g7lﬂ forn1o mh%%ﬁagaéat?LSStggggf above

trans- N-- [2 [ 2-[(4-am nocycf exy

cycl opent3dfid @ﬁﬁpmg|prtyhhsaD]medréminddyého%%%QME and the reaction
medium is heated to approximately 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;

3.19(m) CH3-CH-CHj

1.39(m) 2H

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 CHz-CH,-CH-N

2.00 and 2.17 CHz-CHz-CH-N

4.76 (m) CHz~CH,-CH-N

3.05 (masked) axial Hq




et hanesul phonam de di hydrochl ori de. The operation is carried out as in
Stage 2 of Exanple 10 starting from 157 ng of the product obtained in
Stage | above and 315 ng of trans-1, 4-di am nocycl ohexdovamtbet P@OI eacti on

mediumis heated to approximtely 140C for approximately 3 hours 30
m nutes returned to 80C, 5 mM of AcOEt and 5 ml of warmwater are added,
the reactjion nediumis left to return togrbient tenperature, followed by
extracting w th72 Xa&skdd) of et hylasacat ate, washing with 5 m of saturated
sodi um chl orihdgg ?]p)en drying. After purification by chromatography on
silica eluti n% w t h net hyl ene chl ori de/ net hanol / ammoni um hydroxide in a
proportion of 383618/ 1.5, 5 of-cd, 4.y hydrochloric acid in ethanol is
added, . the rgaggion nediumis left to crystallize, followed by filtering
, rinsing with'5 m of ether and WY Pigtipdet-Gfactium In this way 98 ng of
expected prodéef4is gbtained in the formof white crystals. NVR in DVBO
1.23 (d)CH3-Chl-£H3 3. (mMCH3-CHCH3 1.39(m2H 1.53(m 2Ht he axial H s of
t he cycl ohexyl 2.06the equatorial H s of the cyclohexyl and the CH2's of
t he cycl ohexyf- 4371 -and abs@@ed 2n@i Jandi'2. idd w46(n 3. 05 (nasked)
CH2- CH2- CH N gighidor@H2CHy 2- 21§?-N axi al. H4 21 Novenber 2003 3.73
(masked) axial H 3-29 (t ’i‘%&é&;’é& 9 NN &R BT DY 2orid 201 (dhe
NH CH2' s 8_04§m1no—cYclohexYl)-amino]—9—cyclopentyl—9H—purin—6—y1}—amino}—
! E"t'hyl}-amim:‘]_5‘11:'-1-"1’1C7'nyl:f—bEnzoate.
| The operation is carried out as in Stage 1 of Example 45

using ethyl O-chlorosulphonyl-benzoate in place of methyl 2-

(chlorosulphonyl)hbenzoate. 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




8.25 8.85 assuned mobil ' e Hs and CH=N EXAMPLE 56: - di hydr ochl ori de of
ethyl trans-2-[[[2-[[2 -[(4- '

am no- cycl ohexyl ) - am no] - 9- cycl opent yl - 9H puri n- 6- yl | 2diavenbeeZdisl |

-am no] -sul phonyl] -benzoate. The operation is carried out as in Stage 1
of Exanple 45 wusing ethyl O chlorosul phenayl -benzoate in place of nethyl
2-- (chl or osul promd o Ranzeat %hl%agg},ggaig omthe product obtained in this
way, the operation is carried out Stage 2 of Exanple 45 and the
expect ed prHduREGEYHEYIO3Ht ai ned. EXAMPLE 57:

trans- N[ 2-{4{d-amnqgygl o- hexyl ) - am no] - - 9-

cycl opentyl - 9H puri n- 6-yl | - benzam de di hydrochl oride. The operation is
carried outtds Tt dy@rpreft iExampbel 819 us6hYy Hettzdibidde LiSA8plasecot Lt he
benzenesul ppanaif %S?St arting fromthe product obtained in this way, the
operati on out as in Stage 2 of Exanple 8 and the expected

pr oduct - andli"é2tﬂh)us obt ai ned. EXAMPLE 58: di hydrochl oride of trans-3-- |
[2- [ (4-am cycl ohexyl ) -am no] - 9-cycl opentyl - 9H purin-6-yl ]-am noj -
benzoi c aci d SHHRRE 1. nmethyl 3-[(2--chloro-9-cyclopentyl-9H purin-6- yl)
am no] --behzbate. The operation is carried out as in Stage 1 of Exanple 6
by introduciar;% a)t anbi ent tgrrperature 257 of the product obtained in
Stage 1 of Mitle 1, 4 M &PebGYShOF Gitnd Slg’f ge 6¥<HePRYFYS- ani nobenzoat e
and the reatdons)medi umis heateg, at a tenperature of approxi mately 100C
for approximately 5 ‘hours, followed by evaporating, inpasting in ether
then dryi n‘b“‘ﬁ“t#’s way 358~ %45} é@“e&ée@t%&xmmtylé obt ai ned 21
Novermber 2003542k qign the fQE:[_‘ngf off-white crystals. IR spectrum NUJOL
>=0 1722 cm 1

7.51(t}). Hs
7.68(d) Heg
1 8.13(bd) Ha
8.56(bs) Ho
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




C=C + C=N + aromatic 1648;1619; 1600; 1582; 1558; 1528; 1500cm1 NWMR i n DVSO
1.72(m 1.89(m 2.01(m 2.19(m the cyclic CH2's of the cyclopentyl 3 . 8
8 (s) -COR2CH3 4.87(m 1H -N-CH (CH of the cycl opentyl 21 NawBdhps) 241 - 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 oride of trans-3-[[2-[(4-am nol22

cycl ohexyl ) -amfd)- dtcycl opaet yki 9H pus | o 6=had |evartionelkylbenzoi ¢ aci d. The
operation islpﬁg&Meq?put as in Stage 2 of Exanple 6 and 400 ng of
trans- 1, 4-di am nocycl ohexane is taken to a tenperature of approxi mately
150C and 260 1l @f) - tAe product, o Ohiral Redlopebtage 1 above is added: the

reaction ne@lﬂ%%ﬁ 2Ieft nder agitation for 5 hours then left overnight at
anbi ent . t enperat ure Frhen m of water is added, followed by extracting

with 40 m of.et(m)l 4asicetate, adding 10 ml of nethanol, drying, filtering,
evaporating to dryness, taking up in 4 m of 1.4 NHO in ethanol and 20
m of nethanol, evaporating to dryness, then inpasting in 5 m of ether
and dryi ng ;ato4ar)enper at ur ecgha apPPL X1 et &)y HQAC, Icrl]oBF;cglway 73 mg of
expected product is obtained in the formof a belgg sol1d. NWR in DVSO
1.40(m 21 Novérber 2803 1. spighyHaH 1.71(m) 2H 1. 91 (m) . 2H 2.04(m

2H 2.19(m AH72:04(8h 4H 4141 H,

4.82(m) 1H CH cyclopentyl
7.50(t) 1H Hq'

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




2.98(bs) 1H 3.77 (bt) 1H 4.82(m) 1H 7.50 (t) 1H 7.67(d) 1H 122 the
axial Hs of the cyclohexyl CH2 of the cyclopentyl } equatorial Hs of the
cycl ohexyl axial H4 axial HL CH cycl opentyl H4' H3r 28 NoGéinbgr 2BH NH2 +
N=CH N 8.13 8.26 HL . H5 8, 44-8, 83-10.58 assuned nmobile H s EXAMPLE 59:

di hydrochl oride of ethyl trans-3-[[2-[(4-am no-

cycl ohexyl ) -am no] - 9-cycl opentyl - 9H purbR-6_yl ] am no] benzoate Stage 1:
ethyl '3[ (25EMOrO-Rocyc! Opaityl - IHPUELIE 5o WehATHN] -RAAZARLE, 257 N Of
the product obtained in Stage 1 of Exanmple 1, 4 m of n-butanol and 200 ng
of et hyl - 3- agd obleriz dared areurs nthesddeéd @ maibicento tatpendt ure and t he

reaction megbiiifuMRERE] () ,A BA Dadls 34 sEReRAt MR Rbaappr OXi mat el y

100C for 6 hours and 30 m nut'es under agitation then for 16 hours at
anbi ent t enpefF@@airied etk dochletmemethananbiasiingt ehperatare, dipihowed by

separating, ahd Nsi4pd 4t g etfiers iReR e sdr Y1 Angater LAUGRAREBSSYEea I N Lhi's
way 364 ng of expected product is obtained. Stage 2: di hydrochloride of
ethyl tlfansgg_figgpﬁ(giutlng with methancol/ ammonium hydroxide (98/2},

am nocycl ohexyén -@MiROke RafyL! aRENtYka Ok By ian16ak! ¢l okenepaf e
EtOH, followed by drying the expected‘hydrochloride at a
temperature of approximately 60°C. 1In this way 156 mg of

I expected product is obtained.
NMR in DMSO
1.35(t) 3H, 4.35(qg) 2H CO0O-CH;~CH;y

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




400 nmg of trans-1, 4-di am nocycl ohexane is taken to approxi mately 140C then
270 ng of the product obtained in 21 Novenber 2003 123 Stage 1 above is
added, the reaction nediumis left under agitation fal Npveowes2@hien | eft
to return to anbient tenperature- Then 15 ml of water is added, followed
by extracting with dichloronmethane, washing with water, drying and

evapor ati ngitNegsol Yent g s The, resd dS LShiemato . Onuisi L g8y el uting
wi t h net hanol / gmmni um h?/dr%)/(i de (98/2) ,e%teaggﬁ g%gﬁﬁggthano , salified
using a 1.4N $&eutfren of €¥sials Et OH, fol |l owed by drying the expected
hydrochl orige &t &, ke ture of approximately 60C. In this way 156 ng of
expect ed produtt ruboB568 . NVR in DMBO 1.35(t) 3H, 4.35(q) 2H

C02- CH2- CH2=P. 43(m) 4H axial CH2's of thelé&pdl ehexyl 1.71(m --1.91. (m

-2.06 (nmas . -2.2 CH2 of the . cycl tyl .2 r e orials of
the cycl ohle%%g/l%J “§.%68%s%g%ﬂ?m Ha' alé??llagﬁlc 3. 73%?;%#!05#%%5@%# ﬂgﬁ?ﬁ“ﬁH CH
of the cyclNtfpentyPMSP. 53(t) 1H, H5 7.68(dt) 1H, Hg 8.09(bs) <3H N=CH +
nmobile H s 6. ﬂt H1H, H2 8.37(d) 1H, H6 8,89-10.71 nobile H s EXAMPLE
60: trans-éil-'((3 -m (4-am no- - cycl ohexyl ) am no) - 9-

cycl opent yl1-.9igpyr eR- 6- yl ) am no) - benzam de di hydrochl ori de STADE 1:
4-[(2-chl oro- z cgcl opentyl - 9H puri n- 6-%I ) am noh- benzam de. The operation
is carried?Qf 8- 2R Stage @ofCHEaEs% the BycilAPEBEYEI ng, at anbi ent

t enper at ur e, 1393, ngyof the product obtained in Stage 1 of Exanple 1, 2 m
of butanol and 68 nmg of 4-am nobenzam de and the reaction nmediumis

agi tated at?-&7 (ménpBrature & @ppriexianstlebynt®dC for approxi mately 20

8.43(s) 1H N=CH-N-
10.33(s) 1H
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 }




hours, followed by evaporating, inpasting in ether then 21 Novenber 2003
124 drying. In this way 170 ng of expected product is obtained in the
formof crystals. IR spectrum NUWJOL >=0 1653 cm 1 conj2ldénvebsydi®Em +
aromatic 1616; 1605; 1555; 1517; 1491cm1 NWMR in DVSO 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)24H 7.22(bs) assuned nobile H s
7.86 7.93 f l-pherty GzaBt@oe & cheabs? 4 (2thbd=amaacyal ohexyl ) - am no) - 9-
cycl opentyl -9k puri n- 6-‘§I ) am no) - benzam de gli hédg ochloride. The operation
is carried 60t as in StAge* PGP ERANDI® B &AG BDO Hif ofthe cvelohexyl
trans-1, 4- ditainb hoicyel ohexane is introduced at anbient tenperature under
agitation thep Emh)e 2rHeacti on nedium is heated at approximately 150C unti |
melting and 24@ ng of the product obtained in Stage 1 above is added, the
reacti on m2déummi 24 efbhe uniders agi tat i lbpendyhours 30 minutes then., left
to return tg_%wm)er} tenperature. Then 10 mM of water is added, foll owed
by extracting with 10 m of methylene chloride containing 25 % of

met hanol , dBy?hm! filtexiag,H, evaporating to dryness and taking up in 5 n
of ethanol.;2;,nd.,0f 1,4 N HCL in ethanol is added, followed by
evaporating, ?eavi ng ) crystallize, separating and washing with ethanol

t hen dryi ngdat4 @it enperadwirag: of odpproxiyeabekygtB0C. In this way 207 ng of
expected prodyct is_obtained in the formof colourless crystals. NVMR in

DMSO 1.43
8.06 -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



21 Novenber 2003 125 1.60 the axiaL H's of the CH2's of the cycLohexyL
2.08 the equatorial Hs of the CH2's of the cycLohexyL 1.75(m2H 1.95(n) 2H
2.05(m) 2Ht he CH2's of the cycLopentyl 2.20(m 2H 3. 04 RiNoveabeEla03
3.76(tt)-axial HL' 4-84(mangular f{ of the cyclopentyl 7.96 8.06-phenyl -
8.10mobile H's and H2 8.88(s), 10.65(s),28 mobile Hs EXAMPLE 61:

trans- 3- [ [ [EZahbd=am nggy ch oherd drcdlict®lan=9-( DRG] ow@t@@ - St ey 6- Y1)
am no} et hyl ]D --benzam de di hydrochl oride. The operation is carried out
as i n ExanPiféPenaspngCs:Canbt AP att AdberiXam Ry Hisliseagéphonantstanple 6 in
pl ace of t t Byl 4= anl hobanzgat Eheet ReqoPgLAL ] ' igd qut as
in Stage Z%gf&.lcExarrpl eeggéaﬂ% In thi‘Pgrovr\}ay tr?e expegtée%é%#l%idolsj%ﬁ@ﬂ{ls oblt ai ned
EXAMPLE 623adittypdedchkoni dempdraiund ofr appr3xfifnpRel¢4100°C for .

am nocycl o- - amLno- 9- ANC put.i,n-- 6 .

yl ] ani nol rréa?)%l)g}(-}tgg%ggt%.ﬁé{kﬁl}a%%d;&%ﬂu%n%si gkgarlre?gdo%% @ flexanple 1

usi ng the ampdeothtenpeeaireet HiHer3-4( ad mdmetihih )i rbenzeoet @ daidbtiage 2 of
Example 1 in pl.ac t he hydraochl gr.ide of nmethyL.4 (aninonethyl)-henzoate.
EXANPLE 63706 P e TR Lot (Y E SRRy SRR P B A e o) LogRed i drist Ty

cycl opent ywi+@HSpuli af 6watyd ) -drpytdydinge usidlephotatideat di hyshipehd aride.

Stage 1: N-((2-chLoco -9-cyclopentyl-9H purin-6.-yllam nol - 3-

pyri di nesul® hSHEﬁPﬁém%E%l%p§¢a i ot} $hE&r FPdd 426; X‘%sof PREGEY  of Exanpl e
8 startingrbram:S5id oBtoindde prioduat rabla Bedgkncshagsr 4. of

Stage 2:: trans-N-(2-({[4-aminocyclo-hexyl)amino)-9-

cyclopentyl-9H-purin-6-yl)-3-pyridine-sulphonamide
dihydrochloride.

The operation is carried out as in Stage 2 of Example 8
and 400 mg of trans-1,4-diaminocyclohexane is taken 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,




21 Novenber 2003 126 Exanple 1, 8m of di nmethoxyethane (DVE), 780 ngy of

caesium carbonate (Cs2CO38) and 316 ng of 3-pyridi nesul phonam de in place

of the benzene-sul phonani de and the reaction nedi um i 8! NayembeetPlat a

tenperature of approximtely 100C for approximtely 5 hours 30 m nutes and

| eft overnight at anbient tenperaturg7 Then 4 ml of 2N hydrochloric acid

is added,. 72qklyowed by sepa%%tEQgtBQeCQgggﬁ@ﬁgfme formed, rinsing with 5

m of water and drying under vacuum at a tenperature of approxi mtely 50C

In this vay?484)ng” of expectledd product is obtained in the formof beige

crystal s.g Stzaqgt2: iyt rans- N (2- (([ 4-am nocycl o- hexyl ) am no) - 9-

cycl opentyl - 9H puri n-6--yl)-3-pyridi ne-sul phonam de di hydrochl oride. The

operati of-i’d (€diriLBd out astigh Stage 2 of Exanple 8 and 400 ng of

trans-l,@1q5qg?nocyclohexan% Is taken to a tenperature of approximtely

140C, 265 ng of "the product *obtained in Stage | above is added and the

reacti on8nédilbm i s3Hmai nt ai medHat t ki §H enperature for approximately 3

hours 30 i e After chronmatogra on silica eluting with

nethanolFé%%g%?uzﬁhydroxideaﬁﬁugegrﬁggi%?o% of 98/2, then 4 nl of ethanol !

and 2n GKANPLBafdl dlieydvodHlcfide 4¥ Jtngnoekhasi4- pL2-d[ (£t hanol are

added, faqll.owed iltering the slightly insoluble part,. evaporating to

dryness, mﬁlﬁﬁng%QL‘?’ﬁYf nﬂf“%ﬂaraloaﬁataﬁy?ﬂwﬁa%?g VEC\RTA T a

t enper at baeaabaggpr oxi mtely 60C. In this way 148 ng of expected product

is obtained in the formof brown crystals. NVRin DVSO 1.34(m 2H 1.50(m

2H the axial '€ epeideldydivIasaiet 68tnpEHIN IEBBWRYDH thfnoHEYEf t he i

S S5 her Y e ndRinoked) s £ ELJE LU e ! 20001008 S¥eligbe !
hydrochloride of methyl 4-{aminomethyl)-benzoate, the

operation is then carried out as in Stage 3 of Example 1 from
the product obtained in this way.

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 cperation 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



3.59(bt)1Haxi al H1 21 Novenber 2003 127 4.72(m 1HCH of the cycl opentyl 7.62
(dd)l(—ls' 8.33 (dt) 1HH4' 8.77(dd)1HHE' 9.12(d)H2' 8. 13(bs)<3HN=CH N+ NH2
8. 22(s) 1Hassuned nobi |l e H EXAMPLE 64: di hydrochl ori de2bdfNogeiper 2003

trans-4-[[2--[(4 5 _ _ '
m nocycl.Q- hexyl 1.no] --9-cycl opent ]I-89H--pur| n-6-yl]am no] - butanoate.
‘?’he opgrlgftelagﬁ ?sggzg#??'ﬁ%l%tﬂt' ;]s_"re&hlg@ziﬁﬁlaéslluéiwglrmctmlof@é‘aéﬁllnéﬂutyrate
in Stagep2aok E&Xapphes 1140 d)ﬂa&lxﬁmdafyctll@aexgyg[ﬁchl oride gf n}[et gyl n Stage 3
4- (am no -benzoate, the operation is then carried ou S
of ( Exanpw Ft¥E Bt °‘@g'thé’|dﬁé’éfYFﬁci-ﬂi'hewmy).—EO@M;‘LOEG@"&Yl"
i NeeniH 1 -9- gy-ak Y ide.
di hydr ocNbenpHenpimetihiyly topnsmdivld ( Qﬂﬁﬁ‘él %;hlgﬁlﬂcr?ejt%rﬁde

2-[[4-[[(1, 1-di et hyl et hoxy) car bonyl ] am no] cycl ol _ L _
am no] - 9K pur T BE 6284 T3 Ho] b EiFZSARE. OTheadpbm asiaplies Icarsiingd out as in

Stage 2 gk | §e 61 i tr 15 elatNBOC) - 45 (N et hyl ) cycl ohexane in place
of gt rans E%Qﬂ}maw‘i& no%;l%ég%exane. I ﬁ_yhi S vv:zLar& aéceex%gec%d product is

obt ai nednYExaMPLE BEe aff mﬁrjﬂrfbdhlflor(iadlenomeetlfiy] —kbér&ftﬁa_r%,g [a2rd] (14

am nocyckeshexyl g N0J>_ Q- - opent yl - 9H - pur.in- 6-

yl ] ani %ois?%gﬁz%a%fer?éT g?iggpg'r & ?lgr?%i}%k’cgrg?%%dlb tdjsat“blﬂ%f}’gfflﬂh@%apﬁe product
of Exanple Bbady wfprotrectlirig dilkeiNoB@Elanénendy t he action of

Cour & EERLE 681 b 0L SO RS SR bt
N6- ( phenyjé mézplnhy L puniser-pulridieani, Bedi ahysreoh)didda o-Lae .operation is
carried out in Examl e 1 using.  benzylamne in Stage 2 of Exanple 1 in
pl ace of theaﬁh%/djrp&'srﬂt&ﬂndésof:aﬁéﬁﬁgl oUt (Fr Horfetap e Bensdade, and in

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-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]—QH—

purin-2-yl]amino]-cyclohexanone dihydrochloride.




21 Novenber 2003 128 Stage 3 of Exanple 1, 1-nmethyl-trans-1,4

am nocycl ohexanol in place of trans 1-4 di am nocycl ohexane. EXAMPLE 68:

N2- (4- - ani no- 2- hydr oxycycl o- hexyl ) - 9-cycl opent yl - - 21 November 2003

N6- (phenyl met hyl ) - - 9H puri ne- -2, 6- di am ne di hydrochl oride. The operation is
carried out as in Exanple 1 using ber®ylamne in Stage 2 of Exanple 1 in
pl ace of the Th?d@mﬂ'ﬂiﬂﬂ’drﬂqg)fcarf&{llé)ﬂ' oft ( 8k Aofmy hrtgm herz eatelucand in

St age 3 @f E;QQHE h droxy-trans-1,4 di am nocycl ohex ne |n pl ace of
trans 1-4 di am ocycl tippap BMggin the presence o )

N2- ( 4- anpﬁélglhydmooky@—yﬁdnqug)@({d) 49 ‘E}’l@lsoi?gﬂt Yhe expected product is

N6- ( phenyl, ) rine 6- di am ne di hydrochl ori de. The operation is
carried OuFﬁ%EX%in %%rnp% tf%%gonbéH%yFén?ﬁ‘ét}WSf 2 of Exanple 1 in

pl ace of CHhel./mpdhaabl orsdes ©f net hyl 4- (am nonet hyl ) - benzoate, and in
Stage 3 1. 3-hydroxy-trans-1,4 diam nocycl ohexane in place of
trans 1-5;—‘9%@;1523/ OtRbiiexipRARBL - F§9-cyclopentyl-6-

trans-N2{((ﬁheﬂif1l®e'at§1)lﬂ{:9ro‘]c-)é@i| hexyly-9 1
cycl openéw{l- - N6- fhen met hyl') - 9&- puri ne- 2 G %lmc 5 oéxeﬁc? rochl oride. The
oper at i oft P¥3ERF t as in Exanple 1 using benzyl anmine in Stage 2 of

Ex le 1 atli'dh i
anpl e I N PacHAfatlike @ygﬁgggégr&gg §%? E§&§%ﬁrom1th§ PFSSPSttrans 1,4

4- (am nonet hyl ) - benzoate, and age 3
di ami nocYEl %ﬁ%‘&%ﬁé 13 pyplragetohat wahs @-dedharmyheygilahaxanen EXAMPLE 71:

trans-2-L{4s5 - yl.) ox cl ope _

N (phenyl meEEI hyI) 9 %ﬁfE% 3)5% %%& g]{’h%//dﬁ"%%htﬂb%/ iSHPECFRE BERFYFFORSI
carri ed etaibredn Exanpl e 1 using benzyl amine in Stage 2 of Exanple 1 in
pl ace of Y. hl or| f met hyl 4-(am nonet hyl ) -benzoate, and in
Stage 3 %@%}éﬁpﬂé 1.-30Fan g 2 4aﬁb’éé‘ﬁ¥ eaidIc lorenky¥l-Bheddnce of
sodi um hyH¢3 d@-c(:bdaﬂ)drﬁpdleﬁyubly}néehﬁaﬁlﬂﬁlﬂ&] lasAag —@h—bﬁégﬁelz%_

di am nocycl ohex MPLE 72: 4- [ [ 9-cyclopéntyl - [ (phenhyl - met hyl)
am noj %’l—‘?—‘m qﬂ”‘é‘y PPRPR&fecycl ohexanone di hydr ochl ori de. 21 Novenmber
2003 1293tage 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/




The operation is carried out starting fromthe product of Exanple 4 by
oxidation in DVF in the presence of (PDC) pysridiniumdichromate and in
this way the expected product is obtained after filtrdtNoembar 8043 ca
eluting with CH2C12/ et hanol: 80/20. EXAMPLE: - 73: O net hyl oxi ne of
4-[[9-cycl opentyl - 6- 1

30
[ (phenyl metainyioranimald9bk pati 192,y ] 8 Nl 36! aliexangrsaust hyslr ochl ori de.
The operat%&& i,s carried out starting fromthe produc of Exanple 72 by
reacti ng Wit 2O7FE KPEAYdFdxSRahEiRA ity actstedweliconaér Lr ¥ | Bix! abiy FrP% hi s

way the expect e¢ produpbcisd @P&@«Lé\?%ﬁ%&%%ﬁ“ -
trans- N2- (4- am nocycl ohexyl ) -9-cycl opentyl - No-[ 2-
[[(3,4-dicrﬂﬂ&¢@h£ﬁi9)-nethy|]-am nol - et hyl | - 9H puri ne- 2, 6- di ani ne
tri hydrochliorigde,) -$t ageni: - ) 1ch 1
2-chl or o- 9- Gycl opent yl -ﬁ[2-$[(3,4-dit§hﬁ SPdgRey ) OF the cyetonexy
et hyl | - amilnd]-{&p mil- POSM) pair ¥ hiw) ani nee @I smgfokhtheyptopeetybbt ai ned in
Stage 1 of -Exawplhe 7, 4 m of nethanal, Q0,2 m of . 3, 4-djchloro-benzal dehyde
and 0.2 nl ofqg%etic acid are nixedq¥gbé¥%gwogﬁaltHesr%gcéﬁ%n medi um is
agitated for 2 hours and 30 m nutes, &yl apesfyINaBH3CN i s added and
agitation L?(ﬁﬂ%%heQHOUt at anbi ent anperature for 1 hour. After

he s s

evapor ati ng ‘the | vent, the residue chromat ographed on silica eluting
wi t h CH2C 3. 2%gtthanal5 . sameeni 2m hydriowd de,(8540. 5/ 0. 33) and 278.4 ny of

expect ed roduct is aobtained. Stage 2:.
trgns-NZ-(%Jé *ﬁ&éﬁ@?ghﬁﬁﬁg§gb-cyc?oﬁ@ﬁﬁ§1fNG-(Z-

[[(3,4-dichl.ongphenyh) - met hyl | - am nojy-etyl bn8kk purine- 2, 6- di am ne
trihydrochloride. 278 ng of the product ©obtained in Stage 1 above, 4 m of
but anol , 360 'Rg™3f 2fir ans- 1, 4- di am no-@ydohéeasecareertXéd together, the
reaction medisymsys heated to 1400C fqf  approximately 10 hours, left to
return to anbient . tenperature. After ‘evaporating, the residue is

chr omat ogr dplkedddaon1gi | i ca el uti ng witth CH2Cl 2 / net hanol/ 21 Novenber 2003
130 annDnHQ%Hqurqﬁide (85/15/1.5) ng 93 ng of product is

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.




obtai ned which is salified by a solution of 1.4N HC1 in EtOH 115 ng of
expected product is obtained. NVR in DVBO 1.36(m-1.49(n) the axial H s of
the cycl ohexyl 1.71(m-1.90(m-2.04(m the CH2's of theiwycheprityl
2.05(m the equatorial Hs of the cyclohexyl 3.02(bs) 1H H4 3. 25(t)

2H 3.90(bs) 2H the CH2-N s 3. 69(assunediimasked) axial Hl 4.24(bs)2H
4.73(m2H 7. 56(dd)91htﬁ7o§71£r¢%15!'£c7 B AplHi Ae83GRSIBELS. A0:3ddd N-LHE- phenyl
CH of the %I op Ha NH EXAMPLE 75: trans-N2-

(4- - ani noc;%1 8H8i ¥70 g yef dperitsd L NGl apenop cyclabexqng j §yq ottt hoxy)

- phenyl ] r&atgayh)er,aahélOiea@é Q?ﬂ Inediddt iRULEARaE, B di a0 e,
trihydrochloride_ Stage 1: 2-chloro-9-cycl opentyl-N-[ 2- [[[4(tr|fluoro--
met hoxy) - pﬁBﬁﬁP]‘lmﬁﬁ?gqu -fzgrirp]aret B0 pioMtpar fpd 6lent neo r%&rlnggtrg)f ]'Ehe
vt Obbﬁb@ggtl@enﬁg Afd}}%of AT prmdf H{? gcetlchjgégslodd a?e mxedO

4-trifl uoromet hoxy-benz yde an
t oget her, Fh&onehesiaphedredi uamlus:aa@lmum fvmthzcll‘llﬂllrzsfmantlaﬁﬁlm nutes, 0.1

of NaB d and, ag i.0 carr out _at_apbient tenperature
?or 1 hou?.ggra}J }eéglgl ﬁ' n]fmflsd ev‘la8t5g}r1a5t d 5§f m? e’} e ﬁﬁm “ehromat ogr aphed
on silica ebteingdwithch Gl-sl;?@alelrﬂaIelaﬁm@rl I3 amnsumhy&ﬁ axf dec1( 95 Gdo0. 33)

and 129 ngg_r)o{%;exgect ed duct . is qbt a%)ned t age 2:

trans- N2- ( nocyc)f%%% PIEWH dFeRPYPIRBI | 2-
NMR in DMSO
1.39(m)~1.53(m) 4H the axial H's of the cyclohexyl
1.72(m)~1.89(m)-2.17 (m) the CH2's of the cyclopentyl
2.06(m) 4H the equatorial H's of the
cyclohexyl
3.03(bs) 1H Hyq
3.17(t) 4H-4.00(bs) 4H the CHy-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 NaBH3;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/



[[[4-(trifluoromethoxy)-phenyl]-nethyl]-amno]--ethyl]-9H

purine-2,6-diam ne trihydrochloride. 21 Novenber 2003 131 129 ng of the
product obtained in Stage 1 above, 4 ml of butanol, 170 Nweober 2003

trans-1, 4-di am no-cycl ohexane are nlxeq_z;ogether t he reaction mediumi s
heat ed to 140C for approxi mat %y 5 ﬁ g 2? nlnut and left to return
to anbi enE™ERPERabyAEC® e ef \Pap?c{roa Pig2°fh Pe@?dﬁ ?’épe%?ﬁ mat ogr aphed
on silica ¢rubieg Wt b, G212/ met hanol /' amoni um hydroxi de (85/15/1.5) and

90 ng of product is obtained which is salified by a 1.4N solution of HCL in
EtOH 65 Mxpéc@@a—wommmr@wlﬁhﬁédﬂNﬁ/RCVﬁleiR/B@’—ﬁlé\b?n§--1 53(m

4H th I 2(;mhnLi8 f
t he cscfi)(;lpgfnt(l§| 3- giﬁg?g géﬁ?—%r?%e)x%eﬁgeutahgyolrﬁl glmlHé] %EH%%]E %gf: ohexylg_% 33(()bs)

1H H4~ 3. 17@ipmdHedt 00 peyodil ehedeGH2- N's 3. 73(masked) 1H axial HL -4.27(s)

2H N-CH2- ph | 3
F3C—OPhen5I enyLzL 18, “Zg ‘f’%)%%&:%358@%5’%%%6%%%taa&ggg}%‘%@?‘ﬁ? N[ﬁ'ﬁ of

EXAVMPLE 76buttmans- Aad {35 ang nol yot otexlyld)-digndyo-ogehvlxdge §ge -mixgd (3

o e nRagRELL - TEROVELace 800 M0da it ottt RUTLAG-E £of diamne

2- chl or o- 9-a®mb&mmatynyl\5[t2mﬁﬁ3 dnddited asephenyk) £rans-1, 4- ,
met hyl ) - am noj - et hg/, 9H- urip-6-amne. 281 of the BrOdUCé obt ai ned in
Stage 1 of PEYF;C nof el | heg g It Sofgain tarried out at

3, 5-di chl 0r1Q'Ob@n¥é|rd§hMQ§r§n&jnd Ocr2e Mo fc iRGEHcd i a8l dsanespi x@dr&@@ﬁa her,
the reaction nedium is agitated for 2 hours and 30 mnutes, 0.1 of

NaBH3CN i s toag@ibdenfdtagpeadiore i iy |eéfdlp@&tataman5h@n€e§é%%ra% ure for
1 hour. Aftc% o%‘é%B@Kc%hQS éHeS§Piél£rH]luttlh]% rqut'hd@ﬁgdiﬁz/methanol/

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-flucrophenyl)-methyl]-amino]-ethyl]-%H-purine-2, 6~
diamine trihydrochloride.

Stage 1: 2-chloro-9-cyclopentyl-N-[2-[{{4-fluorophenyl) -
methyl)-amino]~ethyl}-9H-purin-6-amine.



chr omat ogr aphed on silica eluting with CH2C12/ net hanol/ 21 Novenber 2003
132 anmmoni um hydroxi de (95/0.5/0.33) and 119 ng of expected product is
obt ai ned. Stage 2: trans-N2-(4-ami nocycl ohexyl)-9- cychopentybeNeod:2-

[[ (3, 5-dichl orophenyl)-nethyl]-am no]-ethyl]-9H purine-2,6-- diam ne
trihydrochloride. 119 ng of the product jgbtained in Stage 1 above, 4 nl of
butanol and 155 pg Qﬁgtéﬁrhsﬁel’p‘}:'o@u n B?tgiﬁé@hﬂ%g@q Wexedamp@geyher,
the-reaction nmediumis heated to 190C for approximately 5 hours, anofher
155 ng of tfafs- 2! 4ehammnodydicohexafied  §1aekets threatioeg zod dagaria eafri ed-
out at 1406 bokl Sohots and die Jheagtilon ERgliie) S Ul treheiB8hUkg; LA
anbi ent tenperature. After evaporating, the residue is chromatographed on
silica el ut FAg29 tht THATE? /Andicharsokbhd  afmpbnwinehy dY-dxigdde £( 88BEEIN . 5y and
17.3 nmg of ppaegduci, s ined which.is salified,w 1. 4N_sol ution of
R B s e e Daad, SPL hidtls? RholReRRats HO
1.38(m - 1. 53(hpuaH the exieadapdrsitahgt heecycl odrexylthel rébimuel i91(m - 2. 16(m
the CH2's of,t entyl 2.06 t he equat orj H s af the, cycl ohexyl
3.03(bs) IH mg’g""%‘fﬁo@% o B lf;%‘gz%jilg%‘&?s et %héé/l{%%f)%ﬁ%qﬁ. 26(s) 2H
N- CH2- phengimdn 766 )y didGtdeof( o5hie . 6y ol 8peniyd 230 & )f tHpHat470(d) 2H
the Hb' s 8rg§ébs):8.§%%§3%-9.60(bs) the NHs 8.16(s) N=CH EXAMPLE 77:
trans- N2- - (X 2% Rocht1 2 e)d_-'9-cycl opentyl - N6- [ 2- o

[ [ (4-f1 uoropheqyl 2 - metdnd-oanisnani net Pyl dn &k PUrd nr12,8nt yALREL S -

tri hydrochlg |%je. ‘Stag e 1: _ _

2-chi or 0- 9- @& OpEHARNE Y2 ~FethyE ] ek dphbsityl ] -9f-purine-2, 6-

met hyl ] - ani @odmsed W i RfFRuNIR Bzam ne. |

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



21 Novenber 2003 133 281 ng of the product obtained in Stage 1 of Exanple
7, 4 mM of nethanol, 0.15 m of 4-fluoronethoxy-benzal dehyde and 0.2 nml of
acetic acid are m xed together, the reaction nedium i3 Nagkinatezodsor 2
hours and 30 mnutes, 0.1 g of NaBH3CN is added and agitation is carried
out at anbient tenperature for 1 houk3d After evaporating the solvent, the
resi due i S9dhPonmdtioBr aphed) on 181l ida el uting with CH2CL12/ net hanol /

MERAGHD L te d
bt al ned ot ek 98 Poble A G Rt e S ) S el R -
[[(4-f] udrfdﬁhéﬁmlmmwmmiereunwnlatamum@o P SenylJamime

trihydro ct obtained in Stage 1 above, 4 m of
but anol g&%g&%O r"rg o? trans (f°§ ﬁ(’flf,i?cl ohexane are m xed together,

t he reactitenengdi am:hsohee&ﬁcydlcbp%(ﬁ@lf_gn appr pxi pat ef MickGrewura,) -t hen |eft

to return to bi ent e ture. After evaporatlng, the residue is
chr onat o§r Spﬁng‘i%‘ﬁ&%}’ﬂt‘ Jé] TSGR R HCPREADT Pred WY /| armoni um hydr oxi de

(85/15/1.5) and15dgngr of heprditict Speabhalined whigh 1 s, salddipad with a 1.4N
solution of HClL in EtOH 57 7 ng of expected product is obtained. NMR in

DVSO 1. dofih oL 1ms%lago O 1197f11(ﬁ>)f A1tgof npropeulyy Y TherzaosiEhyss 3. 02

(bS) 1H 3a28( bt »2kk 35094 das); 3-a64 4l 2 (10t 2H
7.66(dd) 2H 8. 09( bs) > 2H 8. 22(s) fhish fRkedcthe gHgé%%eher%%ctl%%exyl
medium 1s 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 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 cbtained.

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




the CH2's of the cyclopentyl the equatorial Hs of the cyclohexyl H4 the
CH2-N s Hl1 N-CH2- phenyl CH of the cyclopentyl the H' s the HB' s NH
N=CH 21 Novenber 2003 134 8.60(bs) 1H 9.54(bs) > 1H RHNoXANBEEG08:

trans- N2- (4- am nocycl ohexyl )-9-cycl opentyl-N6-[2 - [ [ [4-

(trifluoronethyl) -phenyl] -nmethyl] -agsno] -ethyl] -9H purine-2,6-di am ne
tri hydrochlarisje Stage 1: N N-CH,~ phenyl

2-chl oro-9-cyclopentyl -N-[2-[[[4--(triT] uor onbi hyl ) -

phenyl ] - fet Wyl ] - ami no] - et hyl ] - 91 pufH B-tave meciop8htmy of the product
obtai ned 7 meStrage 1 of Exanple 7, 4rp pof g?t hanol, 0.19 m of
4-trifluoraonethyl-benzal dehyde and 0. i Yof acetic acid are nixed

t oget her 8-t reaction nediumis dfGtated for 2 hours and 30 minutes, 0.1
g of NaBH3GNgi 5sadded and agitatiqp,s carried out at anbient tenperature
for 1 hour. After evaporating the solvent, the residue is chronmatographed
on sili cEXBMPLENG W thanOHZ] P4 mastirerngidlchennil) v o-by dLopéntey X 2856-0[ 5/ 0. 33)

and 146 of o | S 0bt ai.ne age 2. ., .

rans. -\ SRR BBl Bl L s A1 I -Birine-2,6

[[[4- (tridilapdnentrhhffirpbehytideret hyl ] - ami no] -et hyl ]-9H puri ne- 2, 6-di ani ne
trihydrochl oride. ,22 of the product obtained as in Stage | above, 4 m
of but an%,ag@?—%‘mﬁ SBlggan@wﬁL@{%—rﬁ TpEEGdx aRetay bl MRERP] T oget her,

t he reactdtoylnedi-upcispbeay pdot - lidQC - Gminappr oxi mately 5 hours and 30

m nut es, then I(ift toreturn to anbient tenperature- After evaporating,

the residue i $81cRPoRht bEF PRI TGNn naiegdeliot S589%i L hoBHP@® ¥t hanol /
4 ml of methanol, 0.2 ml of 3 -chloro-benzaldehyde and 0.2 ml

of acetic acid are mixed together, the reaction medium is

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



anmoni um hydroxi de (85/15/1.5) and the product obtained is salified with a
1.4N solution of HCl1 in EtOH 66 ng of expected product is obtained. NWR
in"DMSO 1.39-1.53 1.70-1.90-2.02-2.16 2.05 the axiah Ndvembér 2dvs

cycl ohexyl the CH2's of the cyclopentyl the equatorial Hs of the

cycl ohexyl 2.84-3.04 H4 3.29-4.00 thgLH2-N's 3.55-3.73 H axial 21

Novermber 2003 135 4.34 (s) N-CH2- phenyl 4,76 CH of the cyclopentyl
7.76-7.85 F3C Phenyl 8.20 N=CH 8?8‘7%%%3%.59 mobil e H s” EXAMPLE 79:

t rans- N23¢ 44 &ps hotiycl ohexyl ) - 9- cy}ch@pﬁnlt%/l QIIEIE [ 2- > 6 diam

3-chl grgph 1) - hyl ] --am no] - et -9H puri ne- 2, 6- di am ne _
'E Ei(hydrogh?%‘}lggg—.gﬁéje%l: 2-chl or 6P %52'[“[ (3- chl or ophenyl ) - et hyl ] - anmi no] -
et hyl ] -93cyzlopekdy) - OH puri n- 6- ankRea1 81 ng of the product obtained in

Stage 1 of anple 7, 4 m of methanol, 0.2 mM of 3 -chloro-benzal dehyde
andgo.z %Zgﬁ?)a tic acid are nmi xeH2t1dg&™Mer, the reaction mediumis

agitated4sfog Zmhours and 30 m nutegy QfltHeOéyW,li s added and
agitation is carried out at anmbient tenperature for hour. After

evapor at { ng’ e Soldht’- tHe!r 8i die ik aedridmat ogr aphed on silica el uting
wi th CH2EC124 peghanpl / ammoni um hygdroxi de (95/0.5/0.33) and 172 ng of
expect ed (ﬁroduct i's obtained. Stagée 2: -

t rans- N2 (44 6o Ino Fei folidxpis) - 9HePcbopent yk - N6- [ 2- NH o

[[(3-chl é)rﬁ)hse)nyllg -met hyl ] - am no] 'Eﬁgﬁfl ]-9H purine-2, 6- di am ne

tri hydrochl ori de. :
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-N2- (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 ethanclic 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.




111 nmg of the product obtained in Stage | above, 4 ml of -butanol and 312
mg of trans-1|, 4-di am no-cycl ohexane are m xed together, the reaction
medi.umis heated to 140C for approxi mately 5 hours an%@}g\ygjﬁ%}@g t hen
left: to return to anbient tenperature. After evapora , Sidue is
chromat ogr aphed on silica eluting with CH2C12/ net hanol/ ammoni um hydr oxi de
(85/:15/1.5) and 92.7 ng of product i$370btained which is salified with a
1. 4N sol Y& o dM99C1 in EtOH 68 ng of expected product is obtained. NWVR
in DVBSO {. 1. 4H the axial H.s_of the_ cycl ohexyl

| . 71(m % g%édrjg -12'.5%%“2)) the CH2' s of Fhdlclict opentyi CYE%%‘F%‘)"MH t he

equat ori &l 7Hm of. ¥1He 24HNovenber 20@8,-X36 o ytleohgxybpedtPU(bs) 1H H4
3.26(bt)s bs) the CH2-N' s 3. 72(nmasked)  axial H . 25(s H CH2-
phenyl 4 ’:;0699 M 1H CH of the cycl o?peﬁf"lyf‘to’?%%%('%)s ﬂ% at%‘(? ?S’géfﬁfxcg Hb, H,
and Hd 7278 (ps)2 .PH (Ha 8HO04( bs) > 2H 8u3&{bsyulbs Ot B3 (g lopedd NH 8. 15(s)
1H CH=N mLS 80: -trans- N2- (4-am nocycl ohexyl )-N6-[ (1, 1' - bi phenyl ) --.
4-yl]-9-cycl opentyl.-9H puri n-2, 6-di Hmi ne di hydrochl ori de. Stage 1:

2-chl or o3 Ne (k,)1' - bi phenyl ) -4-yl]-9-gycl opentyl -9H purin-6-am ne. 257 ng
of the pﬁ¥oduct obtained-in Stage 1 of Exanple 1 in 4 m_ of n-butanol and
203 ng of 4 GHi nobi phenyl are introfHced &re gmiiamenteper ature and the
reacti on; meditum i1y agitated for 5 hgyrs and 30 mnutes in a bath at 100C
then left to return to anmbient tenperature, followed by separating and
rinsing WM &the&H t hen dryi ng under thediticsd pressure. In this way 328 ng
of expect. ducty-i 5 0bk gl ped., St a 2: 1. ‘

trans- N2- %@ﬁn?cﬁ?gl{%ﬁgxgﬁ)%g? (1. gﬁe bﬁibhseﬁylp)h-eﬂyl

yl]-9- cyelWpéitt yl - OH puri n- 2, 6- di ani neHdi hydr oéhl ori de_ "

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



342 ng of trans-I,4-di am nocycl ohexane is taken to approximtely 150C then
234 ng of the product obtained in Stage 1 above is added, the reaction
medi umis maintained under agitation at 140C for 9 houn&vdfbst Padies t hen
left to return to anbient tenperature. Then 10 nml of water is added,

foll owed by extracting with dichloronmethane, drying and evaporating the
solvent. The residue is chromatograph¥d on silica (eluent: MeOH NHACH

98/ 2), f dlhleowedveyt t akiheg rapidye 5is whrofha aeg etdi@dobn cssbld i on . of

hydr ochl or.i L oratd t I ts, .Lopastl he,rgsidue in

et her angﬁéﬁﬁﬁggqﬁﬁ é&ﬂ“éﬁdﬁﬂgﬁ’p?§é§§¥%§g¥’éék?pgéhﬁggbg gipggfgg pr oduct
is recovdhedol N NRIRtYoNVRS | myd DvBdori¢, 4Qid mevaporsdBiqdnthel. 72(m-1. 91(m
4H 2.09 ( - 2. AH - 3..03(b 7 - 4 B4(m 7.34(tt) 1H
7. 46(bt)@§l¥’%f‘gg' (%%as%éaf]" %g%(%%ldz’ﬁ %& é%%&'sggga)éﬁ 8.93(s) 1H 10. 66
(bs) 137 r&givakrdHpeesfuret Bé BYct ohek o9 @pRoTH*plectRe BYRIBPertyl

equat ori gleyersq0f the cycl ohexyl CH2-CH2-CH of the cyclopentyl H4 H,

CH of the cyclopentyl Hc the Hb' s the Ha' s .+ phenyl
NMR  in DMSO

1.46(m) axial H's of the cyclohexyl
1.72{m)-1.91 {m)

2.08 {masked) the CH2's of the cyclopentyl
2.21{m} 8H
. 2.09(m) equatorial H's of the cyclohexyl
3-02{bs$ axial H,
3.71(bt) axial H,
3.98(s) 2H phenyl-CH;-CN
4.84 CH of the cyclopentyl
7,36-7.97 AA'BB' phenyl
8.06(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



-NH CH C=N NH EXAMPLE 81 trans-4- [ [2-:[(4-am no-cycl ohexyl) --am no] -9-
-. cyclopentyl-9H purin-6 ;yl] --am no] -benzeneacetonitrile "

di hydrochl oride. Stage 1: 4-[(2-chloro-9-cyclopentyl - S5npeinBapo03) - am noj -
benzeneacetonitrile_ 257 ng of the product obtained in Stage 1 of Exanple |
in 4 mM of n-butanol and 159 ng of 4-am nophenyl acetonitrile are

i ntroduced at anbient tenperature andgthe reaction nmedium is agitated for
5 hours aedya30 mpuLes i 0,4 bathoal 20006 ehey,! £l i 40 Lehygn to anbient

t enperature, followed By Separating., rinsing wt ether t hen dryi ng under
reduced Ypfessiftidatiinnt hi sS4 296 hph T ertpest édf prioduetuirs bt ai ned.

St age 2: shbans- 4 - -am ckehexyl g -.am.nol = 9:-
cyclopentyl-9H—§S&%ﬁfég§f lagﬁ%é]Egeﬁgéﬁifggggo%ft??qﬁg' é?%§%¥%%hloride.
684 ny oPYtPENSCt ingdranh mbicydioshBg Bt s dralten 2rd apprexpibb@l y 140C t hen
211 g otnt hevirep@uct bt Alnedol Rs St AR« thlagxsdién added, the reaction
mediumis maintained under agitation at 140C for 6 hours then left to
return t 6L ‘e MeOHéNPIEHaEr 81 - THEN orGdnPY of @ kit pi dnafideld o% 6l owed by
extracti aghavdin disehl,0f 9ires haner o dh Yb A and qevaposatd g g2inNovenber 2003
138 the solvent. The residue’is chromatographed on silica_ (eluent;

McOH NHABRL GBI | dESipewerPedy redRFRg RIFIWT6 #P o8 C étandPi®I sof ution of
hydr ochl expéctat @ro8MaPOf AtilGvt-heq. sol vents, inpasting the residue in

et her, dr%ing under reduced pressure at 60C and 199 ng of expected product
IS rec : in DEMO an 1.46(nm) axial H s of the cycl ohexyl

1.72(m -1, £d(u)-125Q8(mpsked) the CHAL$a0f Hth& CYELOREAT Ylexd- 21(M) 8H

2.09(n)‘%g%?&8[3§51th? of the cycl ohexyl

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




3.02(bs) axial Hg 3.71(bt) axial HL 3.98(s) 2H phenyl-CH2-CN 4. 84 CH of
the cyclopentyl 7.36-7.97 AA BB phenyl 8.06(bs) 3H -NH 8.81(s) 1H CH=N
10. 46( bS) 1H NH EXAMPLE 82: 21 November 2003

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

(4-nor phol i nyl) - phenyl ] -9H purin-2, 6-di am ne di hydrochl oride. Stage 1:
2-chl or 0- 9- cycl opent yl - N- [ 4- ( 4- - mor¥Shol i nyl ) phenyl ] - 9H - puri n- - 6-ami ne
257 ng velerheequarduoreobtae ndd ithist age 4 16F IERANBIREA 4 n 4 M of

n- but angl 4 .0f 4-norpholinoaniline are introduced at anbi ent
tenpergﬁﬁsgggng Cﬁg%ﬁgggfion mediumis agitated for 24 hours at anbi ent

t enper @tage, 2f ot towed -y 2 - § eh@amENCFYC L PR #E NG *WPR! et her then dryi ng under
reduce r€ At C. k0 1hic s nWaY 288 rafieexpect ed product is
obtainga?qéﬁgggygfﬁ{Fggg%hé?%ﬂﬁgﬁiE@cyclohexyl)-9-cyc|opentyI-N6-[4-(4--
mor pholdimydyophkeside.9H puri n- 2, 6- di ami ne di hydrochl ori de. 800 ng of
trans-1, 4- dhagi nocyclahexang; is daakenohexappriexiaatel yo 140C then 286 ny of
the product obtained in 21 Novenber 2003 139 Stage % abqye i s added, the
react | peedinately MEonCarhed 1 Ufdér CAgF RSt tA6E St 'S hours then

left taoQLuinatOve ambigRtat enpenalvigon Thedi kb ikl meinwaterd i s added,

foll owed "by extracting with dichloronethage, drgi@ a284%¥ orating the

sol ventundpie 2k it AP ofrat OgraprEds ohl €t 15%¢ ?efuen P MeOH NHAOH

98/ 2), Jdﬂﬂegﬁeéefpkééﬂﬁﬂ&g uphém % Wl of asteetiramalid, sbblitdweni of

hydrochl ori c acid, evaporating the solvents, dr ingvgndertﬁgduced pressure
ed. n

t 0 50C Rh@xt48Chindivitdx fach ot PrIdIEe i ST¥EED o)
1. 40( Mgl 54900k axigle Hesighet he ayehabeyybphed B2(gj11c®1(m) 2.07(nm) 8H
the CH2"s of the c clopentgl . _
(eluent: MeOH/NH,OH 98/2), 130 mg of the product obtained is
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



2.21(m 2.07(m 4H equatorial H s of the cyclohexyl 3.02(bs) axial H4
3.20(m 4H the CH2-N's 3.71(tt) 1H axial H 3.81(m 4H the CHz-O s
4.83(m CH of the cyclopentyl. 7.10-7.77 AA BB 4H phenyov8mba(im)p

3H 10.46(bs) 1H the NH s and NH2's 8.78(s) 1H CH=N EXAMPLE 83:
trans-4-[[2-[(4-am no-cycl ohexyl)-am no]--9-

cycl opentyl - 9H puri n-6-yl]-am no] - benqur]]ilt rile dihydrochloride. Stage 1:

4-[ (2-chl or ar@repclopent ¥l ¢S i n-6-yl Yam no] - benzonitrile. 1.03 g of
t he product obtai nech?afr]]; ék“?%%h'gb%%&sﬁﬁ%% and jthelgeadt ofn megdtEndF and 567

ng of 4-ani AGBEAZ®NI fan ISehares dnst Boducedead @nhi gRt, t MRBIRLULE-ANd t he
reaction medied® t§ A9 4at 64, H0r urs in a bath at 100C then left for 16
hours at ambi ent t,ernperrtgt E?e‘?r&%)loeir’llomercqp%?atp%ﬁ'i &PLyovedrdventrati ng,

separ ati ng &ff8?F#hsiag raihebnethigh ehear detymarglnoyemer, 20034140 under
reduced prepsukurd it Bpscway; L. g, of ected product is obtained.

St age 2: trans-{l-lfq[ 2-[(4-%m’ n%c;}%ﬁgh‘é%mﬁ?ﬁﬁ 6] e¥pected product is

cycl opentyl QQFEHEF? ‘n--6-y1l] am no]-benzonitrile dihydrochloride.. 2 g of
trans-1, 4- dsasg&ocy ¢l-ahexane 4 S a approxi mat el y 150C then 1.18 g of
the pr oduct%ned Tn st a(ge i¥ aéggcéfcﬁ‘sexé’ggégfcﬁﬁéjﬂeé’éé’tli‘ﬁﬁ“ fsdi um i s

mai nt ai ned "HhodheRgilt abiorhtie 2466 foniG kaup&réhersdight to return to

anbi ent tenper atuneng Then 3Q 0 of er_is.added, followed by extracting
wi th dichl or omet hane. dr£ ng “and e(\ilgﬁgol%éjﬁyﬁéch?wesd1svéﬁﬂ‘?“TF1‘é residue is
chr omat ogr apAFPdfasriy cB20 Celthent 4 6M@HONHARE 983 R)cr 380aNHe@fi 4 he product

thanol 1 Solutl on-of -yt oo af o ad d T4 RHE Y o BRédeyned
gitation at 140°C for 6 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), 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.



separating, washing with ether, drying under reduced pressure at 50C and
144 ng of expected product is recovered. NVR in DMSO 1.41(m-1.53(m axial
Hs of the cyclohexyl 1.72(m-1.91(m 2.03(m 8H the ¢He @k b0
cyclopentyl 2.18(m 2.07(m 4H equatorial H s of the cycl ohexyl 3.04(bs)
1H Ha 3.70(tt) 1IHH 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 t?ig%NH' s 8.60(s) 1H C{=N EXAMPLE 84:
trans- N2- (4-.am nocycl ohexyl ) - 9-cycl ope | - N6- (4-

ni t r ophenyl ﬁ@%ﬁh{%ﬁpgigﬁ%ﬁﬁyﬁé°8Fﬁ§¥fi]r3‘b‘h[l4()‘r(fcééfllS?%&j‘@tf:yl) -

2- chl or 0- 9- phrehpplertiiyburNa { d-aitneophenyl ) - 91 puri n-6- am ne. 257 ng of the
product obtained,in Stage | of apple. 1. in 4 mM of n-butanol and 166 ny
of 4-nitroanili ﬁzeégfng @g ?/é)rﬁ?gpcggﬂ%tal%‘fd iRt P baR &d Ht EAABPERL !

t enper at ur eiand nhe fr eabtt &m IMcidu BB Smg agh t4atd i @6 r SndtOynanandnd0 mi nut es
in a bath af, 100C then Iaeftangboern%tgrn t o anbient tenperature, fgl | owed by
separating, “Ffnei g Wl 2t HEPYREN “aTRT i Whfdara r et e St pPBs BEF "Bt 50C,
In this wayi27&gimptetl éxpettiethypr ddugtbaish aabtiaphed.18iage 2mbient

trans- N2- (4: |.ohexyl ) : 9-cycl opent yl - N6- (4- o

ni t r ophenyl g%a&)rﬁﬁ:ﬁ Zﬁ%gtd‘%%rﬁgﬁénd?%/djr St Sr é‘Be.looizﬁ) HGrof-eft to

trans- |, 4- draminodyckohézane:-drmpetrakene t 0 THRPRHAXENRS elne E5QCot-head 466 ng of
t he product t al i St age 1 .above is added, the reactjon diumis

mai nt ai ned Ogﬁ'dgérﬁglgfqtegt}%nl ashﬁ% %%re%‘eﬁogﬁgnt A ) Fgg‘ﬂl?%dto

anbi ent tenpeesgumeeatThehC 15 Im tofiswaterilids mgddedexfatdcowpdodhyr exs racti ng
wi th di chl ogonet hane, drying and evaporating the solvent. The residue is

chr omat ogr ap ed on silica (eluent: MeOH NH40H 98/2), 270 ng of the product
obt ai ned i sStage 2: trans-N2-(4-aminocyclohexyl)-9-cyclopentyl-N6-[4-

(trifluoromethyl)-phenyl]-9H-purin-2, 6-diamine

dihydrochloride.

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



removed. and taken up in 10 m of ethanol, 6 m of an ethanolic solution
of hydrochloric acid is added, followed by separating, washing with ether,
dryi ng under reduced pressure at 60C and 79 ng of expecioedmpeomhost 1S
recovered. NVR in DMSO 1.42(m-1.53(m 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(nm 4H
equatorial Hs of the cyclohexyl 3.04 (bs) 1IHH4 3.72 (tt) 1H HL 4.81(m
1H CH of the cyclopentyl 8.04(bs)3H 10.14(bs) 1H NH and NH2 8. 20-8. 30

AA' BB HN- ph€n§?£N021H 8.54(s) 1H CHEN EXAWPLE 85:

trans- N2- (4- BRAMPIGE WY .. Qt;gemh}z—‘?c@éﬁlllagépéﬂhé}@l 4Hyd|‘oc inopheny}) -

(trifluoromethyl)-phenyl)-9H |_purin-2, 6-di am ne or i
Novermber 2003~ fXM‘?hFﬁ“égé ~H-pUEHIGr ('5‘ digpipephimydrophldride ri f | uor orret hyl ) -

phenyl ] - 9H purl N-f5ARgNes gRdalit @bchReRrLdUG i $ha
Exanple 1 in m o%mgn lf)ultganccl)l andt eng o%1 Egrg%l?]lﬁgérjqorrg‘t %I g§|+| ne are

i ntroduced at® Eﬁﬂ?yéirﬂoffléﬁﬁe%%ttr@f%”&ﬁﬂafﬁ‘é feadts dbnunedi umotisnggi t at ed for

7 hours in achatdraturkQ0G, teftpaiscabbi 8At23d GRIPBEALYT BraNBALRD again for 4
hours at 100C then left to return to anmbient tenperature. The solvents are

evaporated dFf:VF&Y GREEOBY FHPRYELNEYi bt dterdnar hehneksd g tinder reduced

pressure at BQKEaHymﬂbBUSaMﬂ%ﬂﬁk@ﬂ@ﬁr@i1@5Qﬁ&l%QlQERQUCDNk§reQQBQEngg St age
2: trans-N2- am nocycl ohexyl )-9-cycl opentyl - N6-[ 4

(trifluorone *Pfgﬁ“)atoﬁﬁéﬁwﬁf]i @HsddrlFﬁ ieéu%ﬁtami‘"ﬁém/ﬂﬁ%ﬁ@éﬁpori@'een6814 ng of

trans-1, 4- dlﬂmmwcb@h@xmmsd akeprt o AMNEXEABRLS] Ve 1R0G et hen 229 ng of

t he product obé ain in Stage 1 above is added, the reaction nediumis
mai nt ai ned roch orlc acid “is added, followed by separating, washlng

with ether, drying under reduced pressure at 60°C and 338 mg
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




under agitation at 140C for 5 hours then left to return to anbient
tenperature- Then 15 m of water is added, followed by extracting with

di chl oronet hane, drying and evaporating the solvent. 2Theveebed2®i S
chromat ographed on silica (eluent: MeOH NH4CH 98/2), taken up in 10 m of
ethanol, 6 mM of an ethanolic solutioqﬁl f hydrochloric acid is added,
fol |l owed by.:sep i j i.t.h ether, drying,un educ pressure
at 60C andMiEg %%g%‘5%§5§€?2{ pf%4u8? ngeFeE%%%$ %.pégﬁfﬁﬁ$ %%B%ﬁ e
1.42(m-1. 62( hpiaxvay H S of dthexppcitelesybdudt 724 Mbtlaigiydy) - 2. 19(m 8H the

CH2's of t cyclopentyl ,2.1 4H.equatorjal H s of the |_qhexyl

3. 03( bs) 1%%72‘(??‘?5 134Cﬁ(folg?%él(tﬁﬁlf%‘&%B?df%}éyé%‘?loog‘eeﬁ‘t%q . 66- 8. 23
HN- phenyl - €R8ny 8- 0d-flns)n-3H-cHA i3hipks hydHotheo NFH@and NH2's 21 Novenber 2003
143 8.57(s) 1 N MPLE 86: _ .
trans-N2-(4--a:%’%@{/C?E%&éaﬂs)_ﬁl\lé:@ﬂ@&ﬁ?ﬁﬁbﬂ%ﬁ?‘?r}gl are mixed together

9- cycl opentyh- Ohk piead toh redivariire tdikByde gchl e&hsier b e 5 pr@duct
obt ai ned as i,n Exanple 84 in 10 m of tetrahydrofuran is hydrogenated for
16 hours atOahbFReR 31omerdt e BrrdtRE pPeatned B 2P Syt PPE 1'&di um on

activated ganb@nand okd ohed iy ifd |da8%iiRA, oLENgENY Medde rdlFahydrigfouran and
evaporatln? the solvent. The residue is chromatographed on silica (eluent:
MeOH NHAOHI 68/ 9) fo¥ skt aipimate 130 291 hefiret hahbe, rareiieT Bfflietthaiol i c

sol ution otnheRydepehi orig a6 dd Si@dded, &8%&93‘@9;:@)’ SORA ald ng, M@shing

Wi th ether, drying under reduced pressure at 60C and 338 ng of expected

product isaretaveradd WNRi ROVEDeh 4@kap- Lo53( pfrpxiatute oof the

cycl ohexyl Fpgﬁézgir%%%ei}&;"c( @naz'l%%t( %Sggg%lgﬁ ]tfgflcgfgd SD)Pfret—he

cycl openty
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.



2.07(b) 4H equatorial H s of the cyclohexyl 3.01 (bs) 1H H4 3.68(tt) 1H HE
4.85(qt) IH CH of the cyclopentyl 7.40 2H 7.99 2H AA BB' HN- phenyl - NH2
8.15(bs) 3H nobile Hs + N=CH N 8.93-10.71 nobil e H g1 EAMbE B4
trans--9-cycl opentyl - N2- (4- hydr oxycycl ohexyl ) - N6-

phenyl - 9H- puri n- 2, 6- - di am ne hydrochl ori dg. St age 1:

2-chl oro-9-cycl Ogﬂl]t | - N- phenyl - 9H puri r]r-‘l. --amne. 2.57 g of the product
obtained in Stag Ex &G €TPIUFR 9Bt Hined in Hittsaroll afdExamphE bf

ani | i ne areihnsradused, adut-ahi et BeaPS r nd, the reacti LUmis
heated at a, tenperature of approxi rratel(gla(’té% %tc)hgjoo'gcatnﬁélﬁ ?’%%tzgtgggfg%%rn
to anbi ent tB gg‘é‘f%ﬁ et PFiGRed CBFPar fbefag awd 120 mdacafioni sepiopanel |

agi tating fReadsd MW ns3eRRLAEI BY 3PS 5iNsiNg 21 Novenher 2003 144 with
i sopropanol then drying tﬂnr?c?er r educed %élres%%%etay}t;& ¢o Tl%ﬁ Fh%grv\éé 2.43 g
of expect ed®prHBuctRens IsHttaitRedetSrageo 2ambient temperature, followed

trans- 9- cychopem y i N2~ i41hydr.exyzc h | ).- N6- . :
phenyl - 9H pu?i n-2, 6- di aﬁ%ﬁe%hgllgr%gh?%%?ﬂ%?g g prtating for 30

trans- 1, 4- M méesel iraxanslingr endi xédstogethar isuid-dda@oneagthoarpedyumi s
taken to a }eqpper f 6 hen 3 of the_product obtained in
Stage 1 above&?’g Péacgjfgépgﬁgggé??a??g#i s(p‘ca:fr} g&ﬁjt‘“’%’t 781t BApefat ure of
150 to 1l60&xporteapprmxiuaat ékyoBOahoets- The reaction nediumis then |eft

to return t i.ent,.tenperature, taken up in ethyl acetate and water and
t hen taken %e’n&é&lé’tdﬁpgggfbrlgﬁp?gx‘??ﬂ?leltyraéﬁc9a‘ﬁdcllé>??“$éilsétt[ [ér

fol l oned byl te-hexta:aeticnghektn) ehdyho ACeSatR: r MASNIAG Wit Hog-Sat ur at ed
aqueous solution of sodiumchloride, drying and evaporating to dryness.
The resi due’§¥ @ omat ogr aphed on silica (eluent: CH2C12/ MeOH 95/5), taken

up in an et hanol5ergobiet Lo 0f, gl arhlanigheachd and hellylpgrystallize,
followed by separating, drying under r uced pressure and 2 5 ngy of
expect ed prfudths gFepstdoar sadINNRL$ ntdWBOto 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.




1.29(m4H1.90(m 4H the CH2's of the cyclohexyl 1.70 (m) 2H from2 to
2.30 6Hthe CH2's of the cyclopentyl 3.43(m 1H H4 _ 3.67 (m 1H Hl 4.84(Q)
1H -CH of the cyclopentyl 7.12(t) 1H HC 7.37(t) 2H t he NdResber/2@%(bd) 2H
the Ha's 9.10(s)-10.80(s) CH=N + nobile H s EXAMPLE 88: di hydrochl ori de of

et hyl trans-9-cyclopentyl-4-- [[2-[(4-hydroxycycl ohexyl)am no] -

9I—|—purin-6--Mﬂ,,Jgaa£rriln - benzoate. Stage 1:14ét hyl

4-1 (2-chl orow—@i&- = tyl-9H purin-6-yl)-- am no]-benzoate. 21 Novenber
2003 145 514.33(wf tihe product obtained c,an Stage 1 of Exanple 1 in 5 m of
n-butanol and 396 ng of ethyl 4-amino benzdat e®&t®l H'm rcdddded at anbi ent

tenperature, and the reaction mediumis hgatiede@l,ja tenperature of

approxi mately. & d¢o 100G Hior 19 hours, then left to return to ambient
tenperature, followed by diluting with 5H Soffi Soprapakrientagi t ating for

30 m nutes, separating and rinsing W th kgaRrepanplythen: dnyi cl‘&’f‘%‘?&l
p ct 1s

reduced pressuremt 12Q03Csql pthis way 761 ng of expected pro
obt ai ned. Stage 2: di hydrocEPori de of eth)P €HAanscD-iha |lopanthexya- [ [ 2-

[ (4- hydr oxydycl2dfiéxyH) - ami no] - 9H purin- o6yl ] - ani no] - benzoate. 575ng of
trans-1, 4- am pagys! 9ghexanol is m xed together and the reaction nediumis
taken to a tenperature of 50 to 60C thentB88st nhefctdiepgenagiuct obtai ned in

Stage 1 aboVe %3s2Hafldéd andamgegati on isﬂﬁ%ﬂéfﬂo—%& Egt a tenperature of

appr oxi matel8y8%3ggf 17 hours, then the reac mediumis left to
return to anbie fegn)%erature, t aken up Wr¢Hetet hyl acetate and with water

and then takén70¢ba)tenperature of apprrg)(%cni)irgaé y 50C.h ;I'he reaction rrﬁdi um
i'ng th ethyl acetate, washing

:M_St Le‘;t to sghlbfr 8601l OVed Dy [2r—e[-[e2)f-t[r(ic-amino-cyclohexyl) ~amino] -9~
cyclopentyl-9H-purin- 6-yllamino] ~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




saturated aqueous sol ution of sodiumchloride, drying and evaporating to
dryness. The residue is taken up in an ethanolic solution of hydrochloric
acid, left to crystallize, followed by separating, dryiNwgewbderogeduced
pressure at 50C and 381 ng of expected crude product is recovered. 347 ny
of this hydrochloride is dissolved in water, an aqueous solution of
annnnrunrhydroxrd 12) then ethyl aéétate are added, followed by
decanting, extfactt #é}%mt%?HﬁFﬁynnaeeﬂavengv%ﬁﬁﬁ#ufGQng¢ ®reéasurated aqueous

sol ution of 2edi&imehd Ord:@R.crdiy] diu pd; evaporatddyg to dryness. The
residue is cqﬁ mat ogr aphed on si |ca ?e | uent: CH2d 2/ MeOH 95/5), foll owed
by taki ng up—ﬁﬁwiédﬂggganolic solution of hydrochloric acid, leaving to
crystallize,1sepafpti ng (0 Wigng under re e « 300.-1mg. of:
expect ed pure roduct is recovered 21 hg@%nngégog Nﬁg in 5W§O 1. 33(m
7H 1.64 to 21301y 3L -48@ 1H3 69 146 CH3 + axial Hs of the cycl ohexyl
CH2' s of theggxph@ggg&Ml8ﬁ equatorial H_s of the c clohe 1H the CH s of
the cycl ohexyl  4-32(t) 2H OCH2 4.83(m the EE% e ?ﬂ—%& °Bg"AA BB

HN- phenyl - £6 (rg, 88(bs) 1H N-CH=N 10. 70( bs) nnbrle H EXANPLE 8.9:

trans-N- [2-, - 4- am no- cycl ohexyl --0- o
cyel opent yi oL b s u1 Tam ol et hyl ] - £90E FPF Gbrbreity e e a v

dlhydrochlor3c&ﬂ0£iage{1 axial Hy.
N-[2-[(2-chl.pro-9- n 9H- puri n-6-yl)-am no] -
et hyl ] - 4-(tr$#§%@Po %3% Sbenzamde éenﬁHeﬂ”iﬁe product obtained in
Stage 1 of Bxafplta)7, 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 CHz-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)—= -
» 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-benzam:ic

dihydrochloride.




4 m of nethylene chloride, 0.28 ml triethylamne and 0.18 ml  of
4-trifluoro-nethyl benzoyl chloride are m xed together then the reaction
mediumis agitated at anbient tenperature for one hogn NgEkSEr Bt ai ni ng
with ether, followed by separating and drying under reduced pressure. In
this way 353 ng of expected product is_ obtained. Stage 2:

trans-N-[2-[[ 2-[(4- am no-cycl ohexyl) - aniﬁ%] -9-

cycl opent yl - 9H-% B 960§ Tham nojuet pteinett ipf fGaEBmet AYPYe Behzi®R de

di hydrochl aid d&r 342519, 9f 4 he, product, ohtal ned in «shags étﬁQs_ngn&“Qbé?B
ng of trans-1, 4- dlanlnocyc? exane are m xed toget her ana reaction
medi umis h‘@ﬁcéd%maﬁprlmxmaahedwedm Froroximetedy aAa” Qofm-’nﬂ;lf’es After
evaporatin sol rorrat 0 0 ilic ut_eluting
W th nethsrigg§ chﬁgﬁgﬁe? andP%%ﬁﬁ%nlﬁﬁ%ﬁ%n&fogpéém?ﬁggkgghgp%?t|on of
85/ 15/ 1.5, Fidlicenwdd byrtakdnguupelmtfng wﬂdham@khqlsobutlon of hydrochloric
acid, |eavi 2003: St al.li ze aratin drying
under reduce Oﬁ?géiﬁ?ggigiféa%m&u“éjy a5t dfuét Pr rge%over‘g% NVR i n
DMVSO 1. 38( raS/l‘L54!8( M) félﬂlbhedakxy ataid sy afp tihe a(myeltﬁaﬂoi &ol»]@uﬁﬂ)ofl 90

(m 2.02( HheCH softheccloent ne 2.16 2. 04(
equat or i am Pﬁéc g, Leaving té}ld:éf( |1"|Z§X| élep%lﬁn%t%“%fl( Y%“%S( bs)

the CH2- NH'Lmde% Gaﬁht%dagsr@&sweélaﬂés(m kid @'ﬂ ekpkheeayglkongntyis 7,79-8.01
AA' BB' - phenyl 94( bs) >= 2H8.13(s) 1H N=CH + nobile Hs 8. 64( bt) 1H
CH2- NH EXANBIGE V€85 r ans- N- [2- [ [2- [ (4-am no-cyclohexyl) -ami no] -~-
cycl opent ylmHipuhiBn6-yl ] - - am no] - et hyl ] - 4- net hoxy- benzam de

di hydrochl ériide.” Stage 1. N-[2-[(2-chloro-9- cyclopentyl 9H purin-6-yl) -

et hyl ] - 4- - detid®y ~BeA2 & de. 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 ng of the product obtained in Stage 1 of Exam'..' 4 nl of nethyl ene
chloride, 0.28 m triethylam ne and of 4-anisoyl chloride are m xed
together then the reaction nediumis agitated at anmbiemove@bperagure for
30 minute:. Then 2 ml of water is added, followed by extracting with

met hyl ene chl oride, drying and evaporati Ng ot he sol vent-. Chromatography on
chl ori de/ nmet hanol / anmoni um

silicais cartied out (eluent nethylene, |
hydr oxi de 855’%51@%&%6%‘3 ﬁl?zl@le/jélﬂs%?ly@? RS PRRMRA e diisosioderent s .

/ met hanol / afmonhis hydy oo denB%/rl Bhpebt ed 28 5ol ©Of ; £xact 8 pr oduct is
collected. Stage 2; trans-N-[2-]] 2-%&4- am no-cycl ohexyl)-am no]-9- .

cycl opent yl -éﬁg—%‘%—&n-%{%ﬂiﬁ]&rﬁzﬁd]wé Jrmioget Foksherent ;-anino ]y 9-

di hydr ochi or &gelo@dnNoveIDey, :200%: 1484 263 D 9f1 e r adygt, ,abt ai ned in
Stage 1 above and 360 ng o trans-i 4-di am nocycl chexane ‘ar e m xed toget her
and the Tea%??%ﬂ“%%diﬁﬁ@oﬁ@épééldﬁo approxi mately 140'C for 19 hours.

After evaporati ngzddeSelsvent, n¢hLQnat aphy, ol ljca is carried out
eluting with nethyl engschl or i‘dgl‘ met an@% amm%i%m fgeoxi ggoivﬁ ﬁngr 88§rti on
of 85/ 15/ 1.9 {of ‘¢ By drakemgnapyholamx@thanod inti sl uldgenhefr and the

hydrochl ori cyagi o fing t I Lize. separating,. dryi nder
r gduced pr Ies sﬁf%&anﬁd%%g4%%gtlgf R%égégt J(Ca%zp?%rcsﬁjcjtma?tsel lr}gclot\%e%;g%r llél\/ﬁOPHSDIVISO
1. 37 (m -1Rf%r (anaporatiog( te- $0188n€ M) chRo{drabhk8om sid2i0Z( ik
3.060(bs) 3 SRsB AU MRKEL RelRiELde PR/ 4hCHor Brdoniln

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.



7 98(bs) - 8. 16(s)- 8. B1(s N -.__”;mm_”muww_m Aladeliil ._W.”w; L
CH2's of the cycl opent yl) equatf)ri Zi| H'esa)c():c a![ hs S o:‘ Lhe cycl onexyl ohe
GHo-NH s axial HL -phenyl-O GHB CH of the oycl ope exyl. axial Hi the
mobile H's CH2- NH EXAMPLE 91: ek e cycl opentyiNovepberadosN=CH +
trans- N-[ 2- [ [ 2- 1( 4- ami no- cycl ohexyl ) s aui ngl -
Cyc cpenty| g.gp“ﬁg'r%'@%/'ﬂ%%%OF?%%h@% % oo “bengan
ﬁiPgdrqgmgﬁFEdﬁegﬁyﬁgﬁeJéhloride, 0.28 ml of triethylamine angnb.?G
- - or o- 9-cycl opent yl - 9OH, in-6- i
et hyl | =8, 5:d i%ﬁhépégb@hg‘%\ﬁ )@1%%%%@8? “‘%hééa S‘F’%‘%‘ﬁdﬁe “obt s ned
TS ey el s oo doorze et e i am e and 2o
y 7 Z0 i 1 . . )
carri echmitosimaaeBye At hg@ﬁgerﬁ{e{;ﬁg i og‘o%er%eEOtggtMe&,h%ll@gdeﬁat| on is
gﬂf‘gﬁ'l déey'é i %é-,%gg&ti&ﬁ%&ﬂgyﬁéndu@ﬁmeuezocgglgg' a;ﬁ? te%nvq?%%rgﬂﬂ%&ﬁ\gat orie
) and evapor at ;
expect edhpragductntss ogpaghég_&ggd%£$é§fkﬁsg§39ctéa £P6§uM@Wj454 ng of
E:;/glngpglﬁ %Lg%a[ (4- am'6no— cycl ohexyl ) - am no] - 9-
. ) purin-6-yl]-am noj - - - di :
di hydr oshhes i ﬁe.tl&ﬁ@ﬂb‘%é’% [{Rel b‘l %&Qéigﬁﬁc%%ﬁgeg%ﬁgggmnwﬂgam de
my of trans-1, anﬁ-l 4. aéH Q&Y&J ohox angm &) 1 °q I A tage 1 ab_oc\i/e and_ 450
medi um F¥¢ %%‘%ré%ydj[_o appr oxi—mage?y H114OC] for 6 ]hogfrag1 QEZ??QMW ¥ eact! on
sol vent gighapeatbgrahy on silica is _ : er evaporating the
chl ori de/ - s carried out (eluent nethylene
an et hanol |m§59 (r}]?‘liuicf on (r;elf %%ﬁgp%gaﬁ%ﬁggn%%{%/ﬁka@e flobbouedaty J2king up in
Sepafath@gofdtybﬂg—urmkﬂiammmmnmdlphegéﬁ?ea%%dnéggg:ﬁ%%%gh%%yg%glkhée’
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)i< 1H
;  8.58(bt) 1H CH,-NH




expected product is recovered. NVRin DVSO 1. 37 (m -1. 52 (m 4H
1.71(m-1.89(m 2.01(masked) 8H 2.17 (m 2.06(m 4H 3.05(bs) 1H
3.58(m-3.87(bs) 3.70 (tt) 4.75(q) 1H 7.71(bt) 1H 718Rub&be2ho:8. 03(bs)
3H 8.21(bs) 8.96(bs) 5 H 8.70(bt) 1H the axial H s of the cycl ohexyl
the CH2's of the cyclopentyl equatoriall>H s of the cycl ohexyl _axial Hq the
CH2-NH s EBXRHPLE{19®H tofanshdi-dyclldBeht §+anbneteydiwhexyfN-er2ohodil e H s

G 16 SN ot 1 el A 1 s e o)
di hydr ochl bendeni&t adichyidrochloride.
Cthyl ) 4 CHEGPE-RonVatt Bol” F1 Rbvnber c200s 100 Sats g &rEhe Biabet
obt ai ned i athi;ages l4-odidixanpl-®ehzahidk.of nethyl ene chloride, 0.28 m of
E L;ﬁt th%laam ne and, 0.6, ¢ My O 2GRk orgbenzoyl, chioride aresglxgde t pget her
4 ml of methylene chloride, 0.28 ml triethylamine and 251 mg
of 3,4—dichlor5benzoy1 chloride are mixed together then the
reaction medium is agitated at ambient temperature for 1
hour. Then 2 ml of water is added, followed by extracting
with methylene chloride, drying and evaporating the solvents.

In this way 237 mg of expected product is obtained.
Stage 2: trans-N-[2-[[2-[ (4-amino-cyclohexyl)-amino] -9-

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



reaction nediumis agitated at anbient tenperature for approximtely 1
hour. Then 4 m of water is added, followed by extracting wth nethyl ene
chl oride, drying and evaporating the solvents. |n thi23 na¥madP2mg; of

expected product is obtained. Stage 2:

trans--hk[z-{{fﬁ 4- ani no- cycl ohexyl ) - am #0] - 9-

cycl opentyl -9HD )nié-yl]-anino]-ethyI]Hﬂ-chIoro-benzanide

di hydrochl ord des (d322ung of the product optained in Stage 1 above and 302
ng of trans-&nf-%%aninocyclohexane are m Xed together and the reaction
medi um i s héated e B40C for 6 hours. After evaporating the sol vent,

chromat ogr aphy4omssi lica is carried out,(eluent t hyl,ene
chl ori de/ met hanol / amoni um hydr oxi de 85/q§ﬁ%.%r¥%qﬁﬁhédsby taking up in an

et hanol i ¢ sd-UtSi{bs) ok hiydrochloric acid, leaving to

crystallize, i ng,drying under reduced pressure and 208 ng of
expect ed pré@ﬁ%ﬁB?i TEecovered. NMR i n DNWBONH1. 35(nm)-1.49(m) 4H 1.70 (m

-1. 88 (n) EKAMPLERSKed}rdth-12. (D5(k-2 (A46RY ndthy 31 ORLRS) —]a!.é{ino -9-
3.57(m-3.82(bs) g.gs i?‘i—% A 74(q) 1H 7.&_30(bt’5-_7.85 M 887?801 (bs) 3H
8 .20 (bs) SITCBeBWhs)ipuyring Gsglipeping] -ethyhk-3ud windthoat—t he
cycl ohexyl beez&hi?ds o@fhfdioamicapentyl
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




equatorial H s of the cyclohexyl axial H4 the CH2-NH s axial H11l CH of
the cycl opentyl -phenyl- HN =CH + nobile Hs CH2-NH 21 Novenber 2003 151
EXAMPLE 93: trans-N-[2-[[2-][(4-am no-cycl ohexyl) -am n@l+tbvember 2003

cycl opentyl --9H purin-6-yl]-am no]-ethyl]-3,4-dichloro- benzam de

di hydrochi ori de. Stage 1: 153 .

N[ 2-[ (2- chl2orl®-(x9- 8%icl opent yl - OH- puri n- 6-yl ) -am no] -

et hyl]-3, 4-dj chl oro-henzam de. 280 ng of _th .Qduct, .ohtajped .| 1 of
Exanmpl e 7, djérco}r%i(m())f 4Bret hyl ene chl ori de, %ql?agt%loﬂqr %etshgkaaﬂﬁecgﬁﬁ%%%ﬁng

of 3, 4-di chlxoroadbenzoyH chloride are m xeakkiogetsher then the reaction

nmediumis agjtate t ient tenperature faor, 1 hour. Then 2 m of water is
added, foll g{/ﬁ?‘ﬂg‘ Xg?g%?i ng wth net hgklleenée@zéﬁ ofi de, dryi ng and

evapor ati.ng 3.leg (pahvents. In this way 239sumpdfaxeepedted product is

obtai ned. Sta 2: traps-N-[2-[[2-[(4--am no-¢ycl ohexyl)-am noj - 9-

cycl opentyl -%%-%dﬁr)i hﬂégyl ] - ami no] - et hyl ] &8 ﬁcg%cﬁl oro- benzani de

di hydrochi org .de.(q2251A0 of the product obfabhethd ryStiagentyabove and 285
mg of trans-1, 4-di am nocycl ohexane are ni xed together and the reaction
medi um i s h&at®dd ¥ otHpproxi mately 140C f% 6 hours. After evaporating the
sol vent, chromet egr aphy (@n silica is cagJied.out (eluent nethylene

chl ori de/ nethanol /amoni um hydroxi de 85/ 15/ 1. SQ foll owed by taking up in
an et hanaol i c/-9%®dht P8R of hydrochl oric %éi o, N"&8vNng to crystalli ze,

separating, gdryimng,uades pedusesy grassur g, ang, 168 np of expected product
is recovered. NMR in DIVBé) 1.35(m-1.50(m 4H the axial H s of the

cycl ohexyl ERPMPLENPS1. 88¢n¥-12- U hiskiled) agHinpheyclphexl) 13minaici®opent yl

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.




2.16(m 2.04(m 4H equatorial H s of the cycl ohexyl 3.04(bs) 1H axial H4
3.58 (nM)--3.82 (bs) the CH2-NH' s 3.68(bt) 1H axial H, 4.74(q) 1H CH of the
cyclopentyl 7.71(d) 1H He 21 Novenber 2003 152 7.80 CddjoltiibeS2@3(d) 1HHa
8.06(bs)3H 8.24(bs)N=CH + nobile H s 9. 1?gbs) 5 1H 8. 72(bt) 1HCH2- NH EXAVPLE
94: trans-N-[2-[[2-[(4--am no-cycl ohexyI:L -am no]j - 9-

cycl opent yl NGB pyr PHS®- y| ] - ami no] - et hyl ] - 3, 4- di net hoxy- benzam de

di hydrochl ogi LA ’ the axial H's of the cyclohexyl

N-[ 2- [(2-chpés§3@-§éyb o%ne)nt4§]l -9H puri n- 6- il) - anino] -

et hyl ] -3, 4- di Aethbxy-Hempan de. 280 ng of the product obtained in Stage |
of Exanple 7, hyl ene chloridg,. @438snbrofnd réwtiyeardyie and 241
ng of 3,4-dﬁﬁggﬁ%%‘5§%)zﬁ chloride are ?rllexed together then the reaction
mediumis agi.tated at anbient tenperature for approximately 5 hours. Then
2 m of water .i dded, followed by exty IRg W fihs net hyl ene, chderd de,
dryi ng and gvgézrrngt?ﬁg the solvents. In %so vvgy 23% ng of gﬁypect ed
product is 3obkabaedlH Stage 2: axial Ha

trans-N-[2-[[ 2-[ (4-am cycl ghexyl ) - am 9= i
cycl opentyl -39%-96&“ g%gﬁa]%ﬁ%erﬁqno] - et hyl ]{lge! Eﬂgl [\r]r%tsﬁoxy- benzam de
di hydr ochl orsi.de.(m230Hngy of the product obtislnéd in Stage 1 above and 293

ng of trans-1,4-diam nocycl ohexane are mni xed. toget e reaction
medi umis hdat’€dH o*¥40C for 6 hours. Aﬁ—%rodfe\;gl%ofg??ﬁggﬁﬁ%fsoI vent,
chromat ogr aghy7qaysihica is carried outd eluent nethylene

chl ori de/ net hanol / ammoni um hydroxi de 85/15/1.5) followed by taking up in
an ethanol i & -381(d&) ohHof hydrochloric d& d, leaving to crystallize,

separ ati ng, quzléi'(ﬁg iH H,
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)-amino]-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



under reduced pressure and 99 ng of expected product is recovered. NVR in
DVBO 1.35(m-1.48(n) 4H the axial Hs of the cyclohexyl 1.69 (n) -1. 88

(m 2.03 (masked) the CH2's of the cyclopentyl 21 NoveimgiekE&3Iod:15(n) 8H
2.02(m 4H 3.05(bs) 1H 3.46(m-3.77(bs) 3.67(bt) 3.80(s) 3Hx2 4.74(gt)
1H 6.99(d) 1H 7.40 to 7.48(m 2H 7.99{hd) >2H 8.22(bs)-8.32(bt)-9.04(bs)
153 equat or bat keBduaift tﬂ&h@/}l@h@h@KYbrl@élrﬁétH%dlh’%nﬁH31Nrﬂ Bydassided axi al

H1 theCI:Hg fsﬂ" f the cyclopentg - H6 NH2 + N=CH N t he m)blle
H s EXAMPLE®95 B S [Leveraby( B2 H‘%o”ﬁ’:y’d] @ﬁ’eﬁ;‘}lh)a“étﬁfﬁofoé“tlon of

cycl opent yl h%h:cp@mlcmrﬁ: a)(:':.]d’ akpohgetdyd dysd0hlioky- 4ephth0ing Pz ge

di hydrochl ori de Stage 1:

2-chl or o- N- P2¢ fff%ﬂFﬂ%ﬁdoPgeé§»@Fspéﬁ@y¥l©rmq)lﬂﬁ fpected product is

yl ) -am no] - etbytdrdini tro-benzam de. 280 ng of the product obtained in
Stage 1 of Exarrple 7, 4 M of methylene chloride, 0.28 ml of triethylam ne
and 264 N8R 20 JMSE oni t r obenzoyl chloride are nixed together then the

reaction nedi gghs-a0id @edyat anbient teppgratyrg fors 34 o cyclohexyl
1.69(m)-1.90(m)-2.15(m) 8H  the CH2's of the cyclopentyl

2.00(m) 4H equatorial H's of the cyclohexyl
3.02(bs}1H axial H,

3.63{m) the CH,-NH's

3.67 {masked) assumed axial H;

4.74 (gt) 1H 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.



NE—

hours. Then 2 ml of water is added, followed by extracting wth nethyl ene
chloride, drying and evaporating the solvents. 1In this way 295 ng of
expected product is obtained. Stage 2: 21 November 20073
trans--N-[2-([2-[(4-am no-cycl ohexyl)-am no]-9

cycl opentyl -9H purin-6-yl]-am no]-ethyl]12é-chloro--4-nitro- benzam de

di hydrochl ori de. 295 rmy o&f thbeppoaductowhiaidiedn BtShage Apbapove,anth 362
ng of trans- ?46fli a;nnso_'ycl ohexane are nmi xed together and the- reaction

% ed to Approxi AAEBEYCIABONTIAE RdGr 8ixeds fegebahornd i e t he

mediumis hea
sol vent, chrosatograpkydion Skl heacks t@%’ﬁﬂ&ﬁ(i@l‘é‘teﬁ.gl et cNeLhYs ang, v s
chl ori de/ m%?‘?é‘x?' [.ammoni um hgdro.xi de 85/15/1.5) then taken up in an’
et hanol i ¢ solution ' S RydPr8chlerFelui Y, Feleked Byhy eani piglien is
crystal |l ize, casepat atitnge1de)t NGe tNGBENd @AUCR] qRIES, no. of
expected product i.s r%CO\{/eered. Z?L vennber 2002(%_:l IQNRQFEQ%M&;L@“
1.35(m - 1. 532¥§r04ﬁd91_ 70¢RY L 1500fe3 LoMe D Rydgkday 8H iR, A7 (syhah@5(an) 4H
3.04(bs) 1H s@LBAGH o3 836BSKES); 3. ZL(M .4 _76(q 7 77(d) 1H
8.19(dd) 1H 8. 28(d) TR 02(bs) %Hg.loé(t}?)j"iﬁg gé?%{%%“lﬂﬁ%ﬂ the axi al
H's of the cYElvexy, fR¥itepunder reiqeyciropentyt equabbmaglot s of the

cycl ohexyl exicltdd pt-BRuCHR: NH- S o @i a] . HL

NMR in DMSO

1.35(m)~1.50(m) 4H the axial H's of the cyclohexyl
1.69(m)-1.90 (m)
1.95(m) 8H the CH2's of the cyclopentyl
2.15(m)
v 2.03(m) 4H equatorial H's of the cyclochexyl
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



CH of the cyclopentyl HC Ha Ha N=CH + nobile Hs CH2-NH EXAMPLE 96:

trans-N[2-[(2-[ (4-amno-cycl ohékxyl ) - am no] - - 9-

cycl opentyl -9H-purin--6-yl]-am no]-ethyl]-3, 5- 21 November 2003

bi s(trifluoromethyl)-benzam de di hydrochl ori de. Stage 1: '
N-[2-[(2-chl oro-9-cycl opentyl -9H purin-6-yl]-am noj -
ethyl]-3,5-bis(trifluoronethyl)-benzam dg;; 280 ng of the product obtained
in Stage | of 4 7, 4. o yilene:chl ord.dg,..Q. . 4L iethylam ne
and 241 ny o%ﬁe??%%p%lgl 1 J“@rtgfﬁe%ﬁg/?{)%nlzngyﬁlgﬁl%{ﬂi eeg(réeg%lglejdé%'oget her
then the reactivdmonedi rndreragitat €tk #olgAblent trerfpéparare?8$ grg of

appr oxi mat el yg,2,AQULS ngq 2.y of;iywafer is added, followed by extracting
wi t h et hyl enee)é)chl ori%re, ryi ﬁg andl evaporating the solvents. In this way

390 ny of expEAd2: pkerfict-ilg-6bal ffedmigpagycphexyl) -amino} -9~
trans'r“'[ZY[[{i&ﬂaﬁéﬁﬂ%fmgﬁaﬂﬁEQheéy§ﬁT:éﬁﬁna@}eghyl}—4—fluoro—benzamide
cycl opentyl -9Hpurin-6-yl]-am no] -ethyl]-3, 5-

bi s(trifl uor cietRYPFb i de di hydrochl oride. 368 ng of the product

obtained in Stagezlrakovwr aRd A02dudl Rfrathaasid ,kadicam APEYS| ohexsane are
m xed together and the reaction nediumis heated to 140C for 6 hours.

After evapor i9%g FEARS ol Ve I RAT B GFFABNS DAV E]IPE RardtbdReL
Novenber 2003r&kh icauked 8lrlant heRt &yl wnea 0htors ded meturanol Aap@®ni um
hydroxide 85/15/1.5) followed b ,talﬁ]i r}%@up in an et hariol i c,solution of
hydr ochl ori ¢ S@R¢-3f&8%i HiF t5818?§§t aFHFE T OERMAtIThG H i hy SUnded
reduced pressayte @ndead Gndthyoknexpersd eidipmedhaiol Saneeaver RddroNMR i n DMSO

1.33(m-1. 4B(i{?/l%ljl%S)nggoero]&'egoggpt-:azkilnSg( rpp §r|;| ar%'eotqu(a (leJl_lc_:I §b9gt£obns)ble
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.




3.63(mM 3.67 (masked) 4.74(qt) 1H the axial H s of the cyclohexyl the
CH2's of the cyclopentyl equatorial Hs of the cyclohexyl axial H4 the
CH2-NH s assuned axial HL CH of the cycl opentyl 8.2503)NckEnHar 28645(s) 2H
the Hb's 8.04(bs) 3H CH=N + nobile H's 9.07(bt) 1H CH2- NH EXAMPLE 97:
trans-N-- [2- [ [2- [ (4-am no-cyclohexyl) -am no] -9-
cycl opentyl -9H-purin-6--yl] -amno] -ethyid -4- (nmethylthio) - benzam de
ﬁi?gd{?ghl ﬁlrl de. QStffagfﬁglc»f thle Iffduct; obGtailned in St]age 1 of Example 7,

- -chl o505 9-¢C entyl - purin-6-yl)-am noj -
et hyI]-4---(rr£et k! )réfi%o??lﬁ)% §8 2Ot DT IS %Vdﬂé-‘"(enetzf?yl f'6i 8§ betoi c acid,
(2195 nﬁ Ff 1 ho;'mecjwal emmdap;]&c?:mhﬁ3gygm@%@,rﬁag@iﬂﬁ?@fhyﬁr@hlzridrﬁ i“f 4
i met hyl am nopr o - 3= et ar bodi i m de rochloride in o
di chl or onet harﬁfe %g)l%ﬁi%ﬁp%eot%@f‘ﬁe??e Z‘Bld‘er‘?g)éB‘f’eW%r' pr8dBgt °6btai ned in
Stage 1 of  Exanjpllecronstimddecnandctieid rieaatiien dediagicksiagitated for 4

hours and 30 fnutes.at «Jrd fe rature. Water is.added, followed by
separating, washing with et hgrgprar%/?ngj’%a%n%%%s rﬁjc 5f"%é§BEct ed product is

col | ected St ag¥PEratpans- NAt2L| [ 2- fqdkanifndioyed dhexybhranimp] Wshing

cycl opent yl - ik Rz B Vi A ORk- | ]-4- (pethylthio)- benzani de
di hydr ochl ori de. 5T Novenber @200% %{;*‘g}zﬁg %‘ﬁp%?metc{]grﬁzflﬁﬁhds obtained in
Stage 1 aboveéUd&c893- ng of trans- 1, 4-di ani nocycl ohexane are ni xed toget her

and the readdd pedi tind _g-heatesd t g . ximat el 40C for hours.
After evaporating the sol ven?,_ E:Er ol'trr(g!t %glrméfg)h%/y%glr?%s%lyi% a9 Carried out
(el uent et hyl¥r€PERE vt i Yerumenhamnol /-amioal tathyl] -3~ (trifluoromethyl) -

benzamide dihydrochloride.

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



hydr oxi de 85/15/1.5) followed by taking up in an ethanolic solution of
hydrochloric acid, leaving to crystallize, separating, drying under
reduced pressure and 51 ng of expected product is reecoweiedbeNRai n DVSO
1.35(m-1.50(nm 4H the axial H s of the cyclohexyl 1.69(nm)-1.90(m 1.95(m
8H the CH2's of the cyclopentyl 2.15(m) 2.03(m 4H equatorial H s of the
cycl ohexyl 2. 50 (masked) CH3-S-phenyl1s3. 05(bs) 1H axial H4 3.57 (m
-3.80 (nask&dhﬁube Gii2-N's  3.68(bt) axi-aly Hlmdey3{ ¢ 1H CH of the

cycl opent yl 29-7.77 AA' BB 4H -phenyl 8. 02 (bs) <3H 8.21(bs) IH N=CH +
nmobile H s &38@6@5%)%1 H 8.45(bt) 1H CHZ- NH EXAMPLE 98:

trans- N[ 2-[d Zn[ib¢5 afﬁno -cycl ohexyl ) - aﬁlngh-Q-

cycl opentyl - 9H puri n yl]- anlno! - et hy -4 Tl uor o- benzam de

di hydr ochi orzz@a;ﬁisxésg% foranoon. £ (12 i amn byo1onong ) ~anino] -o-
N-[2-](2- ch|@rdlugeﬁyﬁimﬁ@,h)ehn%hmuaﬂuﬁoylét@”ﬂ]ﬂ@L

et hyl]-4-fluorq-benzam de. 280 of the product obtained in Stage 1 of
Exanpl e 7, “5HELB ?I?RﬁQ§?F§hébEﬁT%ﬂﬁq§edlbyé%P?h ogftderi et hyl ani ne and 0. 14

m of 4-fl uarol nzoy- FZﬂ[QQL@Bl@f&-gHCWG!ob@Q@lh@rH -bhemntde 1 reaghbpn nmedi um
is agitated at iﬂ Lent tenperature for hours. Then ether is added,
a

fol I owed by dWaraft h@rlf&WFﬁ@Et%"%\?gﬁﬁ@Fldﬁ}% 157 taking up in water,
extracting with BE®hMjeﬂEtﬁb|pf¢dhtt odtymmgjandseﬁgeorahim&ahb@esmjvents-
{rans- <N L3002 008, ahi WoE Gy et R e ah it e 207 nG BE 4- (3-
cyclopentyl-dﬁﬁétpy[am&dbg¢bbyan}medtHyuhmhkbédiﬂmﬂdéOhbeﬂaéﬂmdhide in 4
dlhydrOChlorHQ%f 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)




247 mg of the product obtained in Stage 1 above and 350 ng of _ _
trans-1, 4-di am nocycl ohexane are m xed together and the reaction nmediumis
heated to 140C for 6 hours. After evaporating the sol gemove@bBsormizogr aphy
on silicais carried out (eluent nethylene chloride/nethanol/amoni um
hydroxi de 85/15/1.5) followed by taking up in an ethanolic solution of
hydrochloric acid, leaving to crystallizep separating, drying under
reduced pressupe(mndi130 ng of expectede@hggyggaﬂ§ysrggomgg c10VR {1 DMSO
1.37(n)-1.48§ ﬁH the axial Hs of the cycl ohexyl 1.69(m--1.89(m
2. 03(masked) “8F° 22)188m) 2.03(m) 4H 3. G6(BS)HAH 3.47 to, 3.96 (m) the
CH2's of the3cyelmpentylbeqguatorial H stak theygyel ohexyl axial H4 the
CH2-NH s + a§sy§§qﬁ g ial H 4.74(qt)1H 7.25(t)2H 7.90(t) 2H 8. 04(bs)>2H
8.23(bs)< 1H 8'53(Bt )< 1H 9.07(bs)< 1H @Hidt Hthe cyclopentyl F-phenyl - CO
NH2 + N=CH t he7#bbi i&t H s EXAMPLE ??: CH fféﬁm cyclopentyl
trans-N-[ 2-[ 25§ (4;.an,no- cycl ohexyl ) -am no] - 9- .
cyclopenEyIEgFﬁ%&¥Pn- -yI]--anino]--ethFP]-S-(tri.quoronethyI)- benzanlde
di hydr ochl or V d&2 (St dgle %:9N—[2-_ 6 l)HC_ |

2-chl oro-95cC entyt-9H purin-6-yl)-am noj -
éghyl]-3-(tr?f?%g$§ng%hyl)-benzanide. 21« Novenber 2003

7.87(bd) 1H Hg
7.94(bs) <3H-8.10(bs) 1H N=CH + mobile H's
8.60(bt) 1H CHp-NH

EXAMPLE 101 : trans—N—{Z~[{2—[(4—amino—cyclohexy1)—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




158 280 ng of the product obtained in Stage 1 of Exanple 7, 203 ng of

1- hydr oxybenzotri azol e hydrate, 287 ng of 1--(3-

di met hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori detiNbvdmbBl 2@f3

di chl oronet hane are m xed together, 230 nmg of 3- trifluoronethyl benzoic
acid is added and agitation is <carried out for 6 hours and 30 m nutes at
anbi ent tenperature. Water is added, f®l|owed by separating, washing with
et her, dryidytard 307hpgrefn expected dor ddaet nysto col¥eotldd. 25t age 2:

trans-H[2:[].2-[.(4-am no-cycl ohexyl) - ami,n % . :
cycl opentﬁ -%%—a[ﬁﬁrnfyn-%f\ﬂr}%/a‘fﬁ noJ -rétdﬁ%l - g][@ THTT1USE orfet Y12 Henzani de
di hydr ochloedeed280oagcof 1 4 heeqrvedect. obt ai ned in Stage 1 above and 365

ng of tra k4 (3 ai nocycl ohexane are m xed together and the reaction
mediumi s m‘a{—ed—bg—appr oximately 140C for 6 hours. After evaporating the

sol vent, chridnabegr aphy) osxisilica is woarrd-adlout s(eFuent a8t hyhengl

chl ori de/ lm%tgt}anol /smmni um hydroxide 85/15/1.5) followed by taking up in
an et hanoli'¢” ‘§orat PBAbf hydrochl oric acid, leaving to crystallize,

separ at i ng,. adr(yi ngruunder reduced pressiie card s206 lﬁ'ﬁeof:yc@%[p@@tt.)ﬁg product
IS recoverzeq.r NVR in.DMSO 1.36(m-1.51(m 4H the axial H s of the

cycl ohexyl“- '2.%d (m--1.90 (m) 1.96(nm) 8H the CH2's of the cycl opentyl
2.16(m 2.2040h) 4kjequatorial H s of the avclighexyk 3. DREDbS cjg—ﬁj@ﬁilal H4
3.61 (m--3.88 (bsl the CHz--NH s 3.70(bt) 1H axial Hl 4.74(q) 1H CH of
the cycl opedtyPs! 71#0(t) 1H HC 7. 86(bd*i Hs 8.13 (bs) 2H Ha and Hd

7-99(b3) %;%U(%l—bby?ﬁg%ﬁﬁ§903 159 the Cﬂ;—NH's

3.68(bt) 1H axial H;

4.74{qg) 1H CH of the cyclopentyl
7.47(r) 1H He

7.57{ddd) 1IH Hg

7.78(bd) LH Hp

7.84 (bs) 1t Ha

8.03(bs} 3H

8.23(bs) 1H N=CH + mobile H's
9.06(bs) LH

8.63(bt) LH CHa-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



8.17(s) 1HN=CH + nobile H s 8.88(bs)<-1H 8. 71 (bt) 1HCH2- NH EXAMPLE 100:
trans--N-[2-[[2-[ (4-am no-cycl ohexyl)-am no] - 9-

cycl opentyl -9H purin-6-yl]-am no]-ethyl]-3-- (trifluoponetéasy)zdienzam de
di hydrochl ori de. Stage 1:

N-[ 2-[(2-chl oro-9-cycl opentyl - 9H puri ”'1% yl)-am no] -

et hyl ] - 3- (tydefslsu@eopet Hhoxy) - be of the product obtained in
Stage 1 of thxaan e g@ ggSé ]?? l%d?"g)‘('ygg%rzﬁg? r?azvire rpar aredugB7isy of
1-(3- di rreﬂli’gﬂaéﬁ?ﬁopr opyl ) - 3 et hyl - car bodi i mi de hydrochloride in 4 ml of

di chl or onetshape are r, .2 - trifluoronet hoxy benzoi c
acid i s adde ang a(é{mt1 );C'?L?Ooénhol??l%;aﬁfl gaaggt?T bk2 4l Howmd nand 30 m nutes at
anbi ent  t EFéPALYY b amreﬂﬂ%—car@declentpl#m\qdlm_@g qutalnnHo!V'

nmet hyl ene gghgghgguggf &vapor ating the solvents, recrystallizing from
et her, separating, dryi ng an(? 326 ng of expected pr oduct is collected.

St age 2: trans 1\13([ ang (ozf [t(né- amrbaaccysh e )ir@MRgk- 9- abo
-am nolsaet hyl]1-3- (trifl uoromatYloxy benzam de

cycl openty}, @%
di hydr ochl o?u de. r;g lf”ﬂ‘é“BF h%tﬁeweauar&edmﬁegt sgeethaboved arrd: 365
ng of transedcdiah amichoeydlsohexane s eagpx8d 1:9Q8t heyand -t he. reaction
mediumi s %g@é ed to Fzitpﬁ{);r oxi matel y 140€E%Bor 6 ﬁo%ﬁg %g\f?efgevap}b?lhrtsi ng the

sol vent, chronatograpghy ‘6 SMei E%tlY%nt'ca?rfYriOé@t@mfa@é}{uemtsmaidswlﬁﬁe

chl ori de/ oet hesdldamenueA: H&Qﬁ%ﬁ%%ﬂé&!ﬂﬁ hi)ﬂrggll%ieg"‘%iﬁg taking up in
a

n of hydrochloric aci vin I1ize,

an et hanol %cl sol uLb‘Xo
separati ng, 4k eﬁjg n&élle‘édHEeH”p?fes%ﬁha@Odn@t Eaﬂ)un*go@fofexpected product

i s recoveregdrdNVRINA Dg/ggjl xial Hs of the
cycl ohexyl r70( n)r- I~ 90(m é@é%a n%“%%( he éﬂ g? r t HEPRS/cli Bh et v
2.15(m) 2 NGentsepazebang, OQ{hinguwnd&r05éhste&Fbressure 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'RB' -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.




3.60(m -3.84 (bs) 3.70(tt) 1H 4 . 74 (q) ' 1H 7.49(bd) 1H 7.59(t) 1H
7.75(bt) 1H 7.87 (bd) 1H 7.94 (bs) _<3H8.10 ({sim . 8.60(bt) 1H 160
equatorial Hs of the cyclohexyl axial Ha the CHZ54921 Sovambed 206k CH of
the cyclopentyl Ha H Ha Hd N=CH + nobile H's CH2-NH EXAMPLE 101:
trans-N-[2--[[2-[(4-am no-cycl ohexyl ) -gmi noj - 3- _

chl oro-9-cycl gpgntﬂs{ 'c%“'di#ér ig¥oB¥k] o8P Nl g eitnhyétla-g%erizgrgl ggample 1

di hydr ochl ori de. age 1: .

3- CK| or o- -1¢ [f2mi( of chitlot e RIcy eNeipéREyig I purdnti-fr-N- (2-thiazolyl) -
yl)-an nolatyblubenzanide 490 00:0h,3e6h orobenzoi ¢ acid, 208 g of 1-
hydr oxybenzotriazol e hydrate, 287 nmg of 1-(3- . .

di met hyl afiRoprepyln 3neding dgr Baderapdel myadrmoh oiti deabmpérabﬂdl_r@f%f _

di chloro : i, XEh d her;, f the product obtained in
Stage 1 gf% %gﬁﬁﬁé&%@ sﬁg)dt&gg%tgngét R§§er’errlg% S ot Treditafii §MEYi i%\f%dtcf or 5
hours and r?@“ﬁﬂnﬁ@e@niaiemarﬁﬂﬂ@ﬁtratenpermlﬂrcmed/\aiyerseb_aradﬂﬁgl, ff)l I 0}[Ned by
extracting; W Y. l.ari rylhd. evaporating the solvents,
recrystal ?ilgig%éefggﬁm#_e%%% Ct?&ga?gﬁ%‘g,yﬁ% ng &d3§£eg@l16? Bxpect ed
product i $0C6l| ekt echisStvege 72 mg of expected product is obtained.

- 3 -L(4-amno- I | )-am no] - 3-chl oro-
o cycl openESTookt pir I AT A nETL BRI Lo aBino | -5-

cyclopentyl—9H—purin—6~yl]—amino]—N—(Z—thiazolyl)—

benzenesulphonamide dihydrochloride.

400 mg of trans-1,4-diaminocyclohexane is taken 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(q) 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




di hydrochl oride. 292 ng of the product obtained in Stage 1 above and 396
mg of trans-1|, 4-di am nocycl ohexane are m xed together and the reaction
mediumis heated to approximtely 140C for 6 hours. Afhere@¥apmrati ng the
sol vent, chromatography on silica is «carried out (eluent nethylene

chl oride/ nethanol/amoni um hydroxi dg 85/ 15/1.5) followed by taking up in
an et hanolgi g121 enber 2003 161 solution of hydrochloric acid, |eaving
Lo crystalli zg, ) N?épar ating, drying ur%\’(“jlte('llﬁ r eliRE ep[fle%sure and 121.5 ny of
expect ed pooducbsj s<riecovered NVR in HVSO 1.35(nm)-1.50(m 4H the axial H s
of the cy I 1.69(m-1.90(m ,1.97(m) 811 2.15(nm) 2.03(m 4H 3. 05(bs) 1H
the CH2' s% ] o‘b'egrrRSy'I]a"ﬁ%ﬁét‘%r‘?’ﬂ%‘?"?‘lﬂ%‘:l@ﬁl@t’ﬁé)c%FBﬁéX%T axi al Hg
3. 58(rT)-Sc&aﬁléﬁaﬁk@)gﬂhﬂu@ﬂ%wis-aﬁiﬁ&bse)nzuﬂe@ﬂl%h Hin4ad4(q) 1H CH of

t he cycl o%egtél 7.47(t) |HH 7.57(ddd) | H Hd 7. 78Cbd) T Hi-1b 7. 84(bs)LHH, ,
8. 03( bs) 3A*8Y25PPR)AHETH + mobile H's 9.06(bs) 1. H 8- 63W LHCHU- NH EXAMPLE
102: di hydegghl or i dep of-dmans-4-EL 21564 i ngr— gygl.ohexyl ) - ani nol
--9--cycl opentyT-9H purin-6--yl] E/am' %O]@_@ benzeneet %y?xgca?at eP St age 1:

- 1- [ ( 2= chPBPBe B2 ey brlspEtityde-OH puri . n- 6-yl ) - ani . no] - benzeneet hyl acetat e.

257 mg of the product obtained in Stage 1 of Example 1

in 4 ml of n-butanol and 207 mg of sulphanilamide 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 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 Hyg



257 ng of the product obtained in Stage 1 of Exanple I in 4 m of ethanol
and 215 ng of 4-am no-benzeneethyl acetate and 1.65 ng of potassium
carbonate are nmi xed together at anbient tenperature Chedwveheer 2aECE i on
mediumis heated at a tenperature of approximately 90 OC for 20 hours then
left to return to anbient tenperature, debuted wth 15 m of ethyl.
acetate and 1.0l fiftlofithater, foll owed byagxthagfing with ethyl acetate;

washing with porating the solvents,taking up in isopropyl ether,
separati ng a%}c/i\@%{recgﬁ)ngl\fﬁnder reduced 21 No6¥eRbekho0Ds-h®BZENtilessure at 50 C.

In this way 2223+ If rexpect ed product isphehiained. Stage 2:

di hydrochl orj f trans--4-[[2-](4-am no-
cycl ohexyl )-%ﬁl&n@?}s’-b?@%l opent yl - 9H puri NE6=-g8qLlahwxyd] + BefileReet hyl

acetate. 1807y @fs)t he product obtained in Stage 1 above and 360 ng of
trans-1,4--djarg nocycl ohexane are m xed together and the reaction medium
is heated to appr XL f{y 140C for 5 hoWpsile After evaporating the

sol vent, chronetsogrsaphy on silica is carried out (eluent nethanol/amoni um
hydr oxi de 9854 followed by taking up in an ethanolic solution of

hydr ochl ori E 49250FaP AT E néd stinanvs lobepadd FAger el epérery 1 -N6 -
separating, I-yethokRgaentyefused, Prasswy . a of , expect ed
product is recovered?gvaR{’i ﬂ O 1. 20(t')%%3a-§‘%g§- %gﬁyég%‘rzﬁminﬁf&(m 4H t he
axial H s ofS4¥& dycPoRBk§ro-1-Teciagently 1oV -(drn2t b3t ypisked)) -SHi-the iGH2' s
of the cycl apentivlk. 2.20(m 2.07 (nm) 4H equatorial H s of the cycl ohexyl
3.02(bs) 1H axial H4 3.63(s) 2H phenyl-CH2-CO 3.70(bt) 1H axial H1
4.10(q) CH3- CH2- 8°74mg4¢§) thH mvcbictt bteyokdpent ytade 27-J8 HkaAp 188"

- phenyl - 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)




8.07(bs) >-3H 8.93(bs) 1H N=CH + nobile Hs 10.56(bs) 1H EXAMPLE 103:
trans-4-[[2-[(4-am no-cycl ohexyl)-am no] - 9-

cycl opentyl - 9H puri n-6-yl]-am no] - N-(2-thi azol yl) - benzepeswubphmram de

di hydrochl ori de. Stage 1:

4-[(2-chl oro-9-cycl opentyl - 9H purin-6-ye -am no] -- N

(2-t hi azold/0>(pewkedpsaphonam de. 1 Nayerher 20¢ 163 <287op8n©f1 t he

pr oduct otbt_?'oqﬁﬁl in Stage 1 of Exanple 1 in 4 m of n-butanol and 306 ng of
4-am no- N-(2-thi'azol yl )- benzenesul phonami de are introduced at anbi ent
tenperat urks Cérid) the reaction medi umig, jpmrsad i asbahh alcgdHnperature
of approx3j rB{}t(%lt{J iQOC for 14 hours under agitation then left to returnto
anbi ent terfpera? re, followed by separatiaig,Harinsing with ether then drying
under reduced (peessyre at 50C. In thig vmay H714 ng of expected product is
obt ai ned. S@&g 3: trans-4-[[2-[(4-am no-cycl ohexyi)-am no] -9

cycl opent )?I'- Su fn-6-yl]-am no] - N ( 24Hi azol yl ) - benzenesul phonani de

di hydr ochlsomridgr) 400 ng of trans-1, 4-diam cl is taken to

appr oxi mat_el ?SOC t hen.333 ng of the%pkfggﬁg@éoﬁggﬁéégg}:%f Stage 1 above is
added, thé'Péa@fil‘Bnmre%ﬁ UMt iB8"| ef t undertheragi-Oation for 3 hours then |eft
to returngtosapbi entytenperature and qjj uted.with 30 ni_ di chl or onet hane.
10 M of met ﬁan%l i s added, foll OV\qu{g{; %/5% %Ij\frllegxwf,ﬁhrnl_& i of wat er,

dryi ng and-&8vapst atdthgl @ 3 Gellvedtis. Gbdrtet 6gsaphy on silica is carried
out (el uerkamMeH| ; residue js_take in . an ethanolic

sol uti on W“m%—!gﬂic%ﬁcg}gpgfi?o?\gdb%viev Szﬂr]ﬁ"#ngﬁé%ﬁ‘l"%%ﬂfs,

i npast i ngC¥Alobexel) ~muparlatdi-eycldpyh byl toilasu rateed |paRsSEH e at ambi ent

t enper at‘uggng%?eg%{%eof expected product is recovered. NVR in DVSO
1.38(m-1.51( 4H the 'axial H s of the cyclohexyl 1.71 (m -1.91 (m
2.05(nm 8Htebe THXIhs:ydf 4t—|‘[e{2@¢ﬁheﬁ@n9y¢ycﬂo§&{ﬂpl_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



2.09(m 4H equatorial H s of the cyclohexyl 3.02(bs) 1H axial H4 3.69
(masked) 1H axial HL 4.82(q) 1H 6-81(d)-7.20(d)2H 7.77-8.15 AA BB 4H
8. 06(bs)=<3H CH of the cyclopentyl Ha and Hb - phenyl 22koNeviBsd®n:;32003
8.81(s) 1H 10.64(bs) <1H 164 N=CH +_nobile H S EXAMPLE 104:

trans-4-[[.2-[ (4-am no-cycl ohexyl) -am™o] - 9- . : -

cycl opeﬁ’%ﬁ-’ 9&9&)@?‘1’%@ 6RY | amAnsolinger e ngShY Photam SStc]iPﬁyé?ochl ori de.

St age liethelr(2s6ph s 019y CHEHOREN ke rOFb RUEEd-Ered Suramianopmbient

benzenesul phonam de. 257 ng of the product obtained rieréo§te?gg | of Exanple 1
in 4 m SPPRFBGYARORNANYE 20T mf GPSGEPAARTPENT de "ar€ ““i'ntroduced at

anbi ent venper aiigpe and the reaction mediumis imersed in a bath at a
tenperature of approximtely 100C for 16 hours under agitation then |eft
to retuh8dtanbi ent tenperature, f@la&hedHy deparating, rinsing with
ether then@nyi ng under reduced preggueg,aty 0g,0ln this way 339 ng of
expected product is obtained. Stage 2: —

trans- 4-J-[P5([0 4- - ami no- cycl ohexyl ) - 862 ocHz~CH20

cycl operht)blg(%l- purin-6-yl]-am no] - bepzepgsutphengsi de di hydrochl oride. 400
ng of trans-1,4-di am nocycl ohexane is takén to —approxi mately 150C t hen 275
ng of tHe Iriodudt S8kehi Add in St agetie aboved iHd sa@dellet RECHAREEY on medi um
is left 1”“%%9—%%5?{95“ for 3 hours then left to return to anbi ent

t enperat’ure, foll éwed by evaporating the solvents, and chronatography on
silica (zlasmt): 8REOH NHAOH 98/ 2) . Thehe r@# duefi $heakgrlapeihyhn et hanolic
sol uti on, %fl (%drochl oric

2.08(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




i orating the solvents, inpasting in ether,
2? gr aI?ngomg?yP%gexgger redgced pressure at anbient tenperature and 205
rrgpof expeé:t ed product is recovered. NMR in E)%Bozlbg(()émqgi%,’)é&éﬁl?otoﬁs E;EE .
axial Hs of the cyclohexyl 1.72 (m -1.91 ) 2.08(mas Lhe oH
tyl 2.19 2.08(d) 4Hlgguatorial H's of the cycl ohexy
gf Og?gs;:y(l::llqggirz§ "i‘-l45§ﬂ.m)l\lo4l,fé(n) mber 2003 Zhelbxith) plE 465cRXi @A ,84( qt)
1H CH of the 7oyghopegt yl, 7.83-8.16 AA BB 4H -phenyl 8.08(bs) >2H
NH2- cycl ohexyl + N:CH-KI) 7.17 (bs) 2H 8. 88(bs) 1H mobile H's ~10.75(bs) 1H
EXAMPLE 10@:-%319&%-?\[2-(4- am nocycl ohexylt)hegmagoggngyé-(I:\@C-logentyl _
(4- net hoxyphepyj) - 9H - puri ne- 2, 6- di am ne di hydrochl ori de. Stage 1:
2- chl or 0- 9- cycl opent yl - N- (4- et hoxyphenyl )-9H-purin- 6-amne. 257 ny gf t he
pr oduct ob?a\p/ﬂé@)iﬁHSt age 1 of Exarrpm|)_6 elqtua;tarﬂamlt{aér e@%%%@crlgg%ﬁ%én Ny
-ani si di jntroduced at anbi ent, tenpera ( :
?rIadPu%n: :I g:gﬁefﬂégh ilfg a bath at a tenpérdtufle of approximately 100C for
17 hours uRdéb(tgitHtion then left to eidingt 0 anbient tenperature,
foll owed b ating, rinsing with ether then drying under reduced
?essure ag_gg%ﬂl néthi’s way 239 ng of “HegpeEhedoyprbehssttyils obtai ned. Stage
IC2)' trans- N2- {2-@am haaydrohexyl ) - 9- cycl aﬁg@]zlw; 6- (4-
met hox phenyl ) - 9H puri ne- 2, 6- di am ne di hydrochl ori de. 400 ny of
trans->1/ 4-5i %ﬂki‘r%)cf@ll{ohexane is taken to approximately 150C then 172 ny of
t he pr oaucg obtadned; in  Stage 1 above LE added, the rh]e'actl on nedi um![z
| ef t underl(;agl(tbat}i 01?1 for 2 hours and 3G“BiWut R Heh H'éft to return
. 5

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,



anbi ent tenperature- After evaporating the solvents, the residue is
chromat ographed on silica (eluent: MeOH/ NHAOH 98/2). The residue is taken
up in an ethanolic solution of hydrochloric acid, fopieweshbyr weaporating
the solvents, inpasting in ether, separating, drying under reduced
pressure at anbient tenperature and 1885919 of expected product is
recovered. SNYRnatibhyBOdty 86§ minde bli{dhudld Lhesaxial aH smpferdihe cycl ohexyl
1.71(m-1. eé uNove[rlT;gegOEOOB 2, 05(masked) 8H 2.20(m 2.06(d) 4H
3.02(bs) 1 6 %t ty 1 0 781%)° 39 xppcERd( Grydast 619G SHRVELES - 2H AA' BB
8.06(bs) <3WRIGH DMie CH2's of the cyclopentyl equatorial Hs of the

cycl ohexyl i al ial Hl OCH3 CH of the cyclopentyl -phenyl-0O

NH2- cycl ohelx'y (E‘)Nzlimcriéﬁl“g. 83 (bs) <2H 10tm3(asha < Y smoli EbeHoc BXMVPLE 106
di hydr ochl dr.i7dgm@fi1batyh) t rans-4-[[ 2-[ (4- am no-

cycl ohexyl )-am no] - 9-cycl opentyl - 9H puri n-6-yl ]-am no] - benzeneacet at e.

St age 1: b&t‘@l@(ﬁ@‘%{(?gbhl or 0- 9- cycl opent §tte SH2J 5 iod- 6hyl Fyclopentyl

am no] - benzenegaet ate. 257 ng of the product obtained in Stage 1 of Exanple
1 in 4 m of ethanol, 215 ng of ethyl 4-am no phenyl nmethyl carboxylate
and 165 ng20105|589a§§i um carbonate are mqedtorial H's of the cyclohexyl

2.99(bs) 1H axial Hy

3.76(t) 1H axial H;

4.85(gt) 1H CH of the cyclopentyl
7.46(t) 1H Hg'

7.60(d) 1H : Hg’

8.09(bs) 2H Hq'

8.11(bs) 3H NHz;-cyclohexyl + N=CH-N
8.29(bs) 1H Hz’ )
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.

) 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.




t oget her at anbient tenperature then the reaction nediumis heated at a
tenperature of approximately 100 C for 24 hours then left to return to
anbi ent tenperature. After evaporating the solvents, 2diNoweinber 2@3carri ed
out with 10 mMl of water, followed by extracting with ethyl acetate,
evaporating the solvents and chromat ography on silica (eluent:

CH2Cl 2/ AcOEt 8/2). Stage 2: dihydrochligni de of butyl

trans-4-[[ ZthGd an1d““?ﬁ@b@hlor1de of diethyl trans-5- [[2 [(4-

hexyl ) - am ngJ.--9-¢ -9H purin-6 mnolrbenzene- acefate. 400
ng of transmllL achi’o% ﬁpg g‘BJrféck]ar?eCéfﬁHO%}O/tJr}‘g% FPY he i pryoduc[t“ o%£ ai ned in
Stage 1 abdvé- aeezérade@nchﬁba:p@ra@@ mately 150C, the reaction nediumis |eft
under agitation,f ours ad30 m put es .t hen_| ef yrn.tg anbi ent
tenperature. The 1Es){)lgve%tg ) ef\flaﬁt’)?‘a’fré%cy‘?flfomxan? thlenc}r %Sdl d%ﬁg °f é)n :
chr omat ogr @Fhddcoreigidingd (el Stente: 1Mo NHACGHESBER) Lo ﬁwrowemdﬂb&m s taken
Up i h an euBgne) | GhS Al o8 ted i 96N OFL G, RAE NOYPIDR2GA3 407 aci d, f
fol | oned bépevaporatl ng the solvents, Inpasting 1n ether, separating,

dryi ng undé@eurgdeeddhréssuee teradBE ento tedyper Be UREDIENd 165 my of
expect ed prt@%ﬁ@bmé %Qvgéer%urs'\lNRs'm %\{5%%%%&) S d2- CH2- - CH20
1.32( 2- CH2- CH20 56(m CH2-CH20 4. 06 (t)

CH3- CHZ CHEheppEr a9z o1 523(1r9a 4H Fhéra@d FutH(glygnt: hé’fe@ylél\ibﬁékyl 1. 72
(M -1. 929anb) 2. OB(gNhgBHEL PEodild? sisot;aw@ ehopentdlancd €1(m 2-08(d) 4H
equatorial H s of the cycl ohexyl : H axial H4 3.64(s) 2H

- pheny| - CHEPERF 1an ( Hir eRh ks i aHidtl e d1 By Ry oot ngy Ehepent vl
7.28 2|+ 7. 90 12EhAA B%pasﬂb]ﬁ@)’in' Qt&egsp(Q@arﬁ@nb"ﬂzdﬁﬁyﬁ{@%ﬁ}él + N=CH N

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 Ha'

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



9. 02(bs) <1H 10.67(bs) <1H nobile :4 s EXA:VPkE 107:

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

[4-(1Htetrazol - 5-yl)phenyl]-9H purin-2, 6-di am ne di bydrogg,hbgrgg@@ 296 ngy
of the product obtained in Exanple 83 in 3 ml of toluene and O. of
azido tributyltin are m xed together qat; anbient tenperature then the -
reaction medpaﬁhtSraeatgqm@Qﬁf%OE%QR%EQEQBehgérégﬂméygdﬂye%byt%égclbor

h s then. left to return to anbient tenperature. 7 m of tetrahydrofuran
i gur added mrLootfhgaEEEp@‘f%ﬁﬂﬁeebttm mbg, rgasedon P EbhItoe @raciditasebubbl ed

hen, e f 1 utes, the
;ngﬂgP Laégﬁﬁgggegegiparé?%gﬁpggg b%mgggg% ??%%?%g¥ggfﬁ%etthngﬁd&drylng
under red%@gdreﬁf%%%Lﬁ%a%ﬁ“ﬁﬂ@n)hn 6ﬁ|$lma§ BFZhanyp lof expeotedNpsodact is

r 4 5( M. st {24( -1.91 (m
2. 00( Efdsﬁ%‘é?%um%%%% R S bR AR 1
8. 12- 8. 23AAEBRand gl b3 (W55 e3Hec8e84pbodudt 14 k@I rdlH EXAVMPLE 108 168
4H t he axngk thsDﬁgothe cycl ohexyl the CH2's of the cycl opentyl equatori al

Hs of thec clonex . axial H4 axial Hz CH of the cyclopentyl -phenyl-0O

1.12 (m) - (m) 4H axial H's of the cyclohexyl
1.67(m) 1.95(m} 4H equatorial H's of the cyclohexyl |
1.68 (m)-1.90 (m) '
2.05(m) 89 the CH2's of the cyclopentyl E
2.51 (masked)

7 2.51 {masked) axial H;
3.75(tt) 1H axial H,
4.61 (m} 1H CH of the cyclopentyl
7.40(s) 1H N=CH
7.87(s) 1H Ha
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)-
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.



N=CH N + nobile H s trans-3-[[2-[(4-am no-cycl ohexyl)-am no] -9

cycl opent yI-=-9H purin-6-yl'] - am no] - benzam de di hydrochl oride. Stage 1:
3-[(2-chl oro-9-cycl opentyl - 9H puri n-6-yl)-am no] - benzamodenmb@Sahoxy of the
product obtained in Stage 1 of Exanple 1 in 4 m of n-butanol and 163 ngy
of 3-am no benzam de are introduced at anbient tenperature and the
reaction rredi umis imTersed in a bath a tenperature of approximately

100C for urs. u tlont e eft toreturn to anbient
t enper at ure, AE‘%%?V\B s OQr?%%ﬂng”ﬁ‘Fh%i hed~ t'HeA™ &P yi ng under

ara ing,
reduced pr ESQMCEOf&txyanblaﬁlmhoIeﬂﬁwtabpéﬂtylmﬂ—tphlrinm@y 1334nigodf expect ed
product is o@h d Sta trans-3-[[2-[ (4-am no- cyclohexyl)-an1no]-9--
cycl opentyl U n F am no] - benzam de di hydrochl oride. 400 ng of
trans-1, 4-di am noﬁﬂchgheiahearmﬁd 250iagindccienpkadkicts alatkahned in Stage 1
above are ta nLoxi aad el 1 action medium.i Sy | eft under
agitation fﬁﬁ%:&ﬁg%@%l?h%ﬁ@ (gft%ﬁetnogggt u(% hoeft s SrBFeMCt SRSEFAES E for 16
hours. 8 m &fasethaboiei s artisdl, cheorerographydomm sid irednthsnedrri ed out
(el ue_nt: Nb%wgql%gltgé)n ;l'@e]_4r08%l (EU? ‘jshoJr%k%B Hpndtnesa%hgkh?‘gpélfo
solution of hydrochloric acid, followed by evaporating the solvents,

i npasting i nTetwer tOZﬁmNGV@ﬁﬁ@*H@@@SU%Q Tst@paﬁatﬂln‘gf wgrtyiangluhder reduced
pressure at aghientcn LEAP n C I is
recovered. NMR in DVSO gg@gﬁw O% g i—QéLa H%t %ergéigg &ﬁ‘d (%lggHEe cycl ohexyl
1. 71 (n) - 146208 . 9B(%ras) édB“gt‘h’é W@toﬂStwmledpeﬁi yhg of 21(m) 8H
2.05(d) 4H - w@g&atl%r ikakek Sp Ofq t4h%lc¥§|9rhe€%|an0¥ 894 cibd gxial HA 3.76(t)
1H axial H1 4.85(qt) 1H CH of the cycl opentyl 774 1H H5' 7.60(d) 1H
H6, hydroc loric acid, after evaporating the solvents 84 mg of

expected product is recovered.

NMR in DMSO

1.32(&) 3H CH3-CH,0

4.32(q) 2u 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 :
1.91 (bs) HN-CH,-phenyl ‘
7.50(t) 1K Hy”
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~aminocyclohexyl) —amino]l -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 mil o

f N soda 1s added.

Agitation is carried out for 12



8.09(bs) 2H H4' 8. 11(bs) 3H NH2-cycl ohexyl + N=\CH-N 8 .2 9 (bs) 1H H2'
7.29(bs) 9.04(s) 1H nobile Hs 10.79(bs) <1H EXAMPLE 109: di hydrochl oride
of diethyl trans-5-[[2-[(4- _ 21 November 2003

am no-cycl ohexyl ) -am no] - 9-cycl opentyl - 9H puri n-6-yl ] -am no]- 1,

3- benzenedi car boxyl ate. Stage 1: di et hyl

5-[(2-chl oro-9-cycl opentyl -9H purin-6-yl)- am no] -1, 3-benzenedi car boxyl at e.
514 nmg of the product obtained in St agaﬁ of Exanple 1 in 8 m of butanol,
570 ng of di etyls é-tamxﬂga%’égm benzenedi acel,al &,a8dagth (Mg Afnepot assi um
carbonate are m xed together at anbiént tenperature then the reaction
mediumis hedPLEEUE- alPeApEratiar et appriew Ml v 1669 F6r "5hours  and
30 minutes then kefiknt Qckpb kil LOa@dTRI@Nhg lo@NpeFatat ep@adcet did uted with 15
m of water, fgl|owed by extracting with ethyl acetate, washing with

wat er, drying, evaporating the solvents, inpasting in ether, drying under
reduced presstifB imBH¥S9n this way 723 ng of expected product is obtained.
21 Novenber 20Q3w 1700 & ageozs) duhydr ocdieorida af s dircthylccnans<y1s-[[ 2-[ (4-
am nocycl ohexyl )-am no] - 9-cycl.opent vl - 9H purin- 6-yi ] - am -

1, 3- benzene- di)i(:é? E@igl E) (é“.’“%‘.dfz(gg % trté‘rgfsgﬁ% f—ﬁfa?ﬁleng%%@gﬁ&%ne and 641
mg of the prdddetmiobtiimedSin Stage 1 tdisoveusdreithlken 2o Hgproxi matel y
150C, the reactloshediumis |left under agitation for 6 hours and 30

m nutes then | eft to return to anbient tenperature for 16 hours. 8 nl of
net hanol is add@¥'™ ¢&hronat ography on $14'#ta'is carried out (el uent:

MeOH NHAOH 98/.283(m)116 ng of product i<t akerheupychorgntet hanolic  sol ution
of hydrochl 0”406984%@5)0'2':40"‘5(1 by evapq —Eh{‘%h&k‘ﬁ solvents, inpacting in
et her, separating, drying under reduced pressure at anbient tenperature
and 144 ny of S-éxfhedt &8 product is recolErBdE NNWVR i n DMSO

7.15(t) 1H He
7.25(bd)~7.6%(maskad) 2H Hy—-Hg

7.40 (bt} 1H HN-CH,-phenyl
7.68(s) 1H N=CH

7.86(bs) 1H 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).



10H 1. 72 -1. 92 (m the axial H s of the cycl ohexyl
%:ggggzsked) 8H thén%HZ's of the cyclopentyl 2.21(m 2.03 (n? 4H 2. 97(bs)
1H 3.73(t) 1H 4.40(q) 4H 4.84(qt) 1H 8.02(bs) <3H2ﬁmﬁwghﬁeﬁz%ﬁ ¢ the
equatorial Hs of the cyclohexyl axial H4 axial H the CH20 SH2‘ oH6
cycl opentyl NH2-cycl ohexyl + N=CH N 8720(t) 1H H1 8-66(d) 2H -

8.85(bs)-10.90(bs) <IH nDFiLe Hi? EXANELE: 110:

--5- - -am nocycl ohex -anrngkgb- _ _ _ _
2;2P3peﬁt;}?-g;iaukhﬂ;Qéykaag{QolT}53--benzenedicarboxy!|c acid (qlsod%um
salt). 370 ng of product prepared as in Exanple 109 is introduced into
m of ethanol, 1.5 m of 1N soda is added and the reaction nediumis o
agitated for 21 hours at anbient 21 Novenber 2003 171 tenperatureh 2 o]
concentrated hydrochloric acid then 10 nl of water are added to the
reaction nmedium the precipitate separated, followed by drying underI 5
reduced pressure at 50C. The reNHdwgniRe taken up in 50 m of methanol,

m of 1N soda is add fol |l oned by evéporatlng to dryness, inpasting in
ether and 475 ng of e Rct ed o1 Ns collected. NWVR in DVSO

. -1.95(m 4 N
1.12(m 1.27(n)4£l, Yﬁ@; r?1> (1)

2
R2

- 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 -S0;-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




[

“‘cycl ohexyl ) - am no] - 9-cycl opentyl - 9Hp

axial Hs of the cyclohexyl -equatorial Hs of the cyclohexyl 1. 68 (m -1.
90 (m 2.05(m 8H the CH2's of the cyclopentyl 2.51 (masked) 2.51(masked)
axial H4 3.75(tt)1H 4.61(m 1H 7.40(s)1H 7.87(s) 1H 7. 996 $j2EmB& 2Zdo3HL CH of
the cyclopentyl N=CH Ha the Hb's EXAMPLE 111: di hydrochl ori de of ethyl

- 3-- 2-[(4-am no-
trans-3--[[[2-[( u#-tn_a_y”-amno]- met hyl | - benzoat e.

Stage 1: ethyl 3- 2- chl or o- 9-cyc|op]e yl -9H purin-6-yl)--
amaﬁo] -riet h ﬁ-ﬂé*éé%’t dBof)089¢ 5 lrhe product obtained in Stage 1 of
Exanpl e d; e r&8ofl 50t hB- R4 AL aRELR72, Y., P q35(aat%[,qon@,wy.lé%%r?ml

benzeneet hyl acetate are introduced at anbien eyrpera‘t ure
reacti orFél%di%im iss ldgierdt ed Poprnshkdurd kahd 30 komiynuheschm a bath at. 100C

Sof vent > e Pl e et e Rar b e PR b g o hBRe T ot ot 10l | ow

solvents, the residue 1s taken up wt m%trh? %%,’follomd by
washi ng &% Hhenatyerl cadkyilngadndadeapefahbagabbeesebuentisinghecr askdue is

chr omat r@EHE on silica (eluent: CH2Cl2/AcOet 9/1) and 482 ng of
expect eggpro 8‘%} #s?mésdl | ected. 21 Novenber 2003 172 Stage 2:

di hydr oehllortirdte aafkyat hpkiteansdd£hkd- £64v@Mb89ng linear or branched
cycl ohexyl),- am_n%] -9-ceycl opentyl -914-purin-6-yl]-am no]-- nethyl]-benzoate.
750 ny r%tr‘adﬁ‘s‘-“l , @-tdf“aﬁitngc%FBHBxéH%mﬁs(‘tiak@ﬁst sreappiesi matel y 150C t hen

375 my efiit heeprQduehiRbiai BeRyEN aryl andg heterocyclic radicals
defined above being optiocnally substituted by one or more
radicals chosen from the halogen atoms, the hydroxyl, cyano,
nitro, aryl, trifluoromethyl, trifluoromethoxy radicals, the
alkoxy radical containing at most 6 carbon atoms, the -NHR4,
—CORy, -COORy and —-CONHR; radicals 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 acids or with mineral
and organic bases of said products of formula (1)

¥

being understood that when Z represents -CHZ-, -n represents 0 or 1,

Rl represents aryl, ~-CH2-aryl, heterocyclic, CH2-heterocyclic or




Stage 1 above is added, the reaction nediumis maintained under agitation
at 140C for 5 hours 30 mnutes then left to return to anbient tenperature-
Then 5 m of nethanol is added, chromatography on si biiggvembeppdded out
(eluent: MeOH NHAOH 98/2, 314 ng of product is collected, 67 ng of which
is taken up in 4 nl of an ethanolicqsglLution of hydrochloric acid, after
evaporating the solvents 84 ng of expect ed pr oduct is recovered. NMR in

DVSO 1. 32(ky1,3H 32(9) 2 -1.48(m axial H s of
t he cycl ohexyl %%59%%) gg% n%((g.R& (%%%@Hﬁ? Brepegitofhe healues

cyclopen@gfiflnzdlﬁeté@b&reozeis)@a el paXi bt) 1H axial H 4.76(qt) 1H
CH of t hay Gyl 9&5 Ly 4.91(bs) HN\: Ca% er?}l Qgg é%ﬁrt ;_tlofﬁ Hee =P apd (d)
1H7.87 (d) LH FA© lHé’“r ecﬂ‘?@%ﬂ%@m $HE086he) £ ESMrNHR r oy Chyahigeh, +
N=CH N 314zebs)akiiH 9r53(ds)y, <1H mobile H s EXAVPLE 112:
trans-3-[[[2-[(4--am nocycl ohexyl)-am no] - 9-

cycl openyl - Squud iy &ty lchamuna] <met hyl Hebenzai ¢ naeid.im 350 ng of the
product obtained in Exanple 111 is |ntroduced at anbient tenperature into
5 m of BHERSIOHHED.t6 ﬁf“’oifoﬁ“%ééa il¢)added. Agitation is carried out for
12 21 Novenber 2003 173 hours at anbient tenperature followed by
evaporating the solvents, inpasting in ether, drying under reduced
pressure at anbient tenperature and 227 ng of expected product is
collected. NWR in DMSO from1.00 to 1.30(m 5H




R . A

1.66(m-1.90(m-2.03 8H 1.75(m-1.90(m 5H cyclohexyl the axial H s of
t he ((:%I ohex3(/In) t he 8?2 s of the cyclopentyl the equatorial Hs of the 3.
60 (m) IHaxial H 4 - 65 (m 1H CH of the cycl opent yh nABBEMASIed) 2H
HN- CH2- phenyl 5.73(bd) IH 7. 15 (t) 1H 7.25(bd)-7.69(masked) 2H 7.40(bt)
1H 7.68(s) 1H 7.86(bs) 1H N=C (NH) -N= H, Hb-Hd HN-CH2- phenyl. N=CH Hd
EXAMPLE 113: PHARMACEUTI CAL COMPCSI Tl ONt7eTabl et s were prepared

corresponding to the following formnula: Product ot Exanple 6
........................ 0.2 Excipient for a tablet conpleted at

---------- | g (detail of the exci plqun ,@_@t se, talc, starch, magnesi um
stearate). EY-&WLE 114: P TIO\I Tabl ets were prepared

corresponding to the foll owe $ oduct of Exanple 59
...... pg ilent {forda tabl et conpl et'éd’ at

.......... t (detallogn‘ tose, talc, starch, magnesium
sLearate). 21 Novenber 2003 4 1) I

in which:

Za represents the divalent -CH,-, -50;~, -CO- or -{CH,},-NRja-
radical,

n represents the integer 0 or 1,

Ria 1is chosen from the hydrogen atom and the phenyl, -CH,~
phenyl, -50;-phenyl, -CO-phenyl, pyridyl, -CH,-pyridyl, aikyl

and -50;-alkyl radicals,
R:a represents an alkyl, 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



= CH2- 0 2802~ ++-€O- ;- =CO0-, -CONH or - (CH2) 2-NR3- radical, n represents
the integer 0 or 1, Rl is chosen fromthe hydrogen atemydbBgnal¥os

-CH2-aryl, -S02-aryl, -CO aryl, heterocyclic, -CH2-heterocyclic, alkyl
and -S02-al kyl radicals, R2 represents an optionally substituted, |inear or
branched al kyl radical containing at t 10 carbon atons, a cycl oal kyl

radi cal or g satpy.at.ed,Qr unsaturated heterocyclic radical constituted by
at nost 6 nenbers such that one or nore of the menbers represents an
oxygen atonflh Gif gy lataticadrs theidNRB atadiechbing riggeesent Brarhmd/gen

atom a sul phyE; at; Qc Lbhse ical . DI and D2 either, identical or
different, are Eé:holz{e@n fromt @%&ggo@?ﬁm&it om the hydroxyl radical, the

li near or bRAhcHE SY&LRYEKY kil ledkylr anll aalenvdonedi #d kg daf LABdt 218° ¢&ar bon

atoms and  plendidpribadh Cal Sup<Qli LPISINLLLOEM hdf SR QLT s ddi cal

R3 represents the hydrogen atom an al Kyl or cycloal kyl radical, R4
represents th&"hyHr ﬁﬁéﬁ%&ﬁﬁmﬁnaaﬂkw? fojdbpankyradicagey| Dvdsftal , R5
represents thendlydiiegen atem tan ralkydmet@¥al oakkylud@diceabx¢l Nougaber 2003
N 175 or the -COO . Bu IgBoc% radical, R6 represents the hydrogen atom a

hal ogen at ofif ™t HE oY PSt PadiPERP 39Msmear or branched al kyl, al koxy
radi cal conltiaR4ai, NgCAR,aNDSLOGR GakRA NGB a O n afh iNHRR, 4 adiscahe all the

| oal kyl radi cal fi b tai ni t nmost 6 carbon atoms, all
The alkyl BT LA S0 PG ABGVE. bEThg S 1i0a. oio B G o CFs.| SR

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 racenic,
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 v N
D1b' _L\ | §> {Ib}
Db Yooy N

R,b




containing at nost 6 carbon atonms (unless specified), all the cycloal kyl,
al kyl, aryl and heterocyclic radicals defined above being optionally
substituted by one or nore radicals chosen fromthe balpqgempat ik, the
hydr oxyl, cyano, nitro, aryl, trifluoronethyl, trifluoronethoxy radicals,
t he al koxy radical containing-at nost 6 carbon atons, the -NHR4, - COR4,
-COOR4 and - CONHR4 radicals in which R4;has the neaning indicated above

and the radigaliscwi.th an acid function and acid isosters, all the aryl and

het erocyclic radicals defined above al so being optionally substituted by
one or nore*RuIEPrergareatts digatarhitighat TAsst, 6-@ar bon-4€éne-BRti-onal | y
substitutedrdyica1ON radi cal or by a COOR4 radical in which R4 has the
meani ng indicated above, all the. aryl radicals defined above al so being
optional | y ? SUbSEreElted- by ‘at8pekot radircal, by an -S-al kyl radical

containi ng Mb IBSEhdsARON BROMQbgbY AbRlbh Ofe GHERAl Kyky, T adi cal
cont ai ni ng gt bon atons optionally interruptéd by one or nore

t st 6 _car
heteroatcnn§)§W§§en_??2§hﬁqﬂ%' OXYGENCHI t rRiGERYdr STHpRYF LAY bl kydi d
products ofarfdorsob-aai(id) betdgaid) ahl vROSISidHee afi REENF £aica@NBBLEQIEY i ¢ and
as the addition salts with mneral and

di ast er eoi sgner i ¢ Eorqﬁg as wel | .

organi ¢ acids"6r “w t i e AAPTS atf dhGafit EY bayes phenghi trfrcsdacese of
formul a (1)oreiongl updentsitaadtthads When cre@asants,; CH2-, -n represents 0
or' 1, Rl greseq&§ %ryl, - CH2- ar h, het erocyclic, CH2-heterocyclic or 21
November 2 7RI 2 VN &SeREANNIS ahdYkoradisa lRECRRALIRT T epr esent
the val ues atdebbhed dwereabavenst heryeibheryDiraandaD2-¢0gethey fier mthe =0
and =N-OR4 radical or one of DI 6 is different from hydrogen,

D2 and .
hal ogen, al kyl™ or"a %%&f@oﬁf'F?o%ﬂ%?@ygfogﬁﬁXﬁﬂ GEEFFP e UereREd - in claim 1,
correspondipygrbdithe domykal (da)y2Fkabavenpber 2003 176 NH(Za)n-Rla NI N

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




Da-__ &> 1| Ya'.1, D2a-["NN I N2Z2a (la) in which: Za represents the
divalent -CH2-, -S02-, -CO or -(CH2)2-NR3a- radical, n represents the
integer 0 or 1, Rla is chosen fromthe hydrogen atom andict&aneimmyl , - CH2-
phenyl, -S02-phenyl, -CO phenyl,, pyridyl, -CH2-pyridyl, alkyl and
-S02-al kyl radicals, R2a represents am#& kyl, cycloal kyl radical or a

saturat ed ofg t%;ésah%%sdim@arwcalao%er,agheal;h&mmi,tlﬂbedﬂbyr 5 nmenber s
such that one of the nenbers represents an oxygen atom a sul phur atom or

the NR3 r a8k CNa ropiesemds Soa~ Bkygeiratloh rfaddGPphur atom or the NR3a

radical, Dlg %@%hgggngatpgiqice;p_@raéf%led%bgbéf§£§atbeﬂrcﬁ dposeralfivom the
hydr ogen atom ydroxyl radical, the linear or _branched %Jé( yl, al koxy
radi cal s contstiimiutgdabynoee @t cegPorracicads ahasehel RIRSH'S 44 s, or

toget her formihe 20,06 5o Rand i UarpBRAL6RL S Soddim jydr ogen at om
an al kyl or cycal oal’kyl" "ra ?ca , Rda represents the hydrogen atom an
al kyl , " cychuadtkiyduted bgheng® eudi@eR REdicaprisertich KePnfarfofeh atom an
al kyl, cycl oal kyl .radi cal e OB (Bec)  nadi calen BB I@prasent s the
hydr ogen a{?eoarﬂlré’ H&I%égcgﬁegt %Er)ﬁ)‘tf%het}hydrsg%yll v raa?cal " a linear or branched
al kyl , al kexyr riadiacalon @onhai nthg ttraostlyd cadboalat Bg oY CER NHR3a

i R e s b e
bei ng |i negfomreHy anghed or nitrogen atoms and the dioxoel radical,
said products of formula (Ib) 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 {Ib).
4) Products of formula (I} as defined in claim 1,

corresponding to formula (Ic):

NH-(Zc)n-Rc
R.c N el 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




containing at nost 6 carbon atons, all the cycloal kyl, alkyl and phenyl

radi cal s defined above being optionally substituted by one or nore

radi cal s chosen fromthe hal ogen atons and the foll oph RgvéREECaloS:
hydroxyl, cyano, nitro, aryl, trifluoronethyl, trifluoronethoxy, alkoxy
containing at-nost 6 carbon atons, --NHRda, -COR4a, -COOR4a and - CONHR4a in
whi ch Rda bhagithes dmariphdohAdiGatedsabovasd and onke 0808k e PR GH) P, s

NH S02- CF3, NH S02-NHV, S02-NHV and NH SQ2- adi in which V
r epr esent s SACRGUr ogth Hto e 1eIpReAyPIS t?ﬁ%z%g'ﬁ/#’glgﬁgpgoggﬁg%%e%yl radi cal ,

%he akaI apdrakyTePydyhanﬁgL@@lt%ope'tBgfidl@@caﬁetwl,bltacritfhedromﬂtamqi’ng at nost
carbon atons, _a t he phenyl radicals defined above,al so. _being optionally
subst i t ut eBhB92 bR Gncherléorydrearaighds et % ?‘hé:aé-’Fl?ﬁ 2t c%f ‘gyi

cont ai ni ngpahtmirﬁ_a}@m@& at eABLoRPLE ARal dpt i Sty tsubed ibytad Gy ox
COOR4a radical in ich Rda has the neaning indicat %d above, - the -S--al kyl
radi cal coftarfi nt®H GsO% LkarBghcat onsl® tHE By &tré‘%ﬁgér kyl radical

cont ai Ni Ng 3t 18RSky D CARAN At ONE rORb LAY Yot miptedxhyenoae or nore
atons chosen fromthe oxygen, nitrogen or sul phur atons ancéi tge di oxol
“Fate

radi cal, sait@rprOAREEDf Wer miPalia &PdbePeg i HHIaZ PdssiBH i RS
enant i oner iy ,and di st ereQiSQRLIHC ok SORE! £ {8 NBa rdseladias st hedadde tion
salts with mneral and organic acids or with mineral and organic bases of
sai d producti§Ret drot miCaHRIG)raB)cHroductsieh Rot mifiPd <CFf “4s2def i ned in
o T, o ELFOBROE 0 00 BB, MALZIOGIR Mok rgh (1)
-CO- or - @EEHES 2r-NRSp:lohexyl radical optionally substituted by an NH;
| radical,

R,c 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-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 c¢laim 1,

corresponding to formula (Id):




radical, n represents the integer 0 or 1, Rlb is chosen fromthe hydrogen
.atomand the phenyl, -CH2-. phenyl, -CO phenyl, -S02-phenyl, pyridyl,
-CH2- pyridyl, alkyl, and -S02-al kyl radicals, in whighnbemeddoohsradi ca
contains at nost 4 carbon atons and the al kyl and phenyl radicals are
optionally substituted as indicated hereafter, R2b represents a |linear or
branched al kyl radical containing atismst 6 carbon atons, a cycl oal kyl
radi cal containing at nost 6 carbon atons, a tetrahydrofuryl,

tetrahydrot hienyl, pyrrolinyl or pyrroIng%X radical, Yb represents the
oxygen atom or the NR3b radical, 0lb an wFether , i dentical or
different, are chosen from the: hydro at o the hydroxyl radi cal, the
linear or branched al kyl. andfal.koxy ’adi als\containin? at nost 4 carbon
atoms and the NHRSb radj'caks, or herlf orsm the =0 of '¢N- OR4b radi cal
R3b represents the hydrégen Mm an al Kyl cﬁntaining at nost 4 carbon
atons, cycl oal kyl containing at nost 6 carbqafetons or -CH2--phenyl

radi cal, R4b represents the hydrogen atom an al kyl containing at nost 4
carbon atons, phenyl, -CH2-phenyl radical or the cycloal kyl radical

cont ai ni ng, g, ;Myst 6 carbon atons optionally substituted by the-NHR3b

radi cal, R5b represents the hydrogen atom an al kyl, cycl oal kyl radical

cont ai ni nér atepresens caitdani atlems orui-he —<gX Buc(gBop% cy,§ adieal , all the
ei ng optlonally

cycl oal kyl K nd ph di.cal s defined above
substltutegjgb'ﬁkg%:q QM)édﬁcgﬁeE%ﬁ%@%nfa?%%mﬁt%e“ﬁﬁ#ﬁgéﬁeatons and the
fO||OMAngﬂﬁadﬂCaES1ChyﬂHﬁkykunJQMQMQy ngg@ngn%n%& tgbigggﬁqﬂg&pyl
trifluorog contalnlng at nost 4 carbon atons, free, salified

k
or esterlfle boL@l CUGHIRAS LY borAbK e CCOONIRABII Atwhdeh R4b 21

Novenber Cﬁl%nliﬁomha&rtmm@allﬂgléﬂdégaésq—_%{qt{q\ég, C?pg gpe 4; POQ(OH) 2,
NH S02- CE3, SO2NH2 and S02- NH-t hi azol yl radicals, e eny radi cal s

defined dbSVEB EFER Defiy BiEd6Rall 9= L.

Rid Ls chosen from the hydrogen atom and the phenyl, -CH,-

phenyl, -S50;-phenyl, -CO-phenyl, 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
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



substituted by one or nore radicals chosen fromthe al kyl radicals
containing at nost 4 carbon atons, optionally substituted by a CN or
COCR4b radical in which Rob has the neaning indicatedsaRR¥gbet gz S-al kyl
radi cal containing at nost 4 carbon atoms, the tetrazolyl radical, the
cycloal kyl radical optionally interru?% £d by one or nore atons chosen
fromthe ox en, or nltro%en atons and e dioxol radical, said products of
formul a (I %( el i P9 "aky “Béssi bl e racemic, enantioneric and

di ast er eoi isl@mamnc D!Z(S('Hﬁﬁfnefror NBienas cwel br agi £ theeraddidbeonheaktns fwpbinh m ner al
and organic or wth mneral and organic  ba sai d roducts of
fornula (I }je b TS GECR thFo‘Fﬁﬂ¥%x3(J1)ga§sL°d‘éfl Ega ?h ROy

cor r espondb rghdieedf @rlmyllaaﬁhc)ilk&lkly(@alrbﬁlsc coNtN;L\'k:ingYﬁtNmNstl: RZC (Tc)in
which: Zc r resents t he di val ent - krpé’ 2)  .2- NE[
- (CH2) 2- Na?%@? 'GYp) 20f- EPe- pHkny |- Nr“a&P@éF‘“l ﬂrv\/h‘?“éﬁa]t s ddi cal s

are optionakioh SiJ{hStlllhétanOEYb@-aH@ﬂl&gm@lorﬂadl@aHYGbﬁxyh.nstJ_S.tfrhd\lﬂf ogret hyl ,
al koxy radi caI contai ning at nost carbon atons or free, salified or

esterifi edTHVBOAFCMSn PEpFBEBRARRT t fffé”i‘ ftEga0 @orVT02RbEL | EBadkosken from

the hydrogen @i amd thaephedy! pratdies RNGW! rau$@31Ph8AYLins GR phenyl,
pyridyl, alkyl and -S02-al kyl radicals, in which the alkyl radicals

contai n at™¥ost? @ar@&PbéﬁOQFons and are optionally substituted by a free,

salified of ceskerkbbrds C@H@Wdf ircaltomand akhotbe phenydr 2 Novenber 2003
180 radicals are optionally substituted by one or nore radicals chosen

fromthe Hasrdjg@wlatr@@scaﬁd the follow ng radicals: hydroxyl, cyano, nitro,
trifluoronetfyl, c{(l delsugEoBELAOKY. (rdhigal Kyl and albkaxy,eonf alaing at nost

4 carbon atons,
enantlomerlc and diasteresoisomeric lsomer forms, as well as

the addition salts with mineral and organic acids or with
mineral and organic bases of said products of formula (Id).
6) Products of formula (I) as defined in claims 1 to 5,
corresponding to the following formulae:

- 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-NZ2-{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,




containing at nost 4 carbon atons optionally substituted by a cyano, -COOH
or COQal k radical, the phenyl, tetrazolyl, cycloalkyl radicals interrupted
by one or nore oxygen or nitrogen atons, the -S02NH2 andye98RandNHadshi azol yl
radi cals, the dioxol, free, esterified or salified carboxy radicals and the
-NHR4c and - HR4c radicals in which Rb@3represents a hydrogen atom an
al kyl radi cal “'c8ht al47i g 28 "R EE L dhear hom6-dRelis (ofcral ayegihehetyt radi cal
optional | y msaystl t-tihadohy«an _ ical, R2¢ represents a |inear or
branched al kyl radi cal gont a?/%llﬁﬁ% ébgctcaor?r?&tyé_ggr_ﬁghma"t dr%z",dlfaﬁ%n%ycl opentyl ,
t et r ahydr of Wyd]ﬁoéﬁ‘ilé’éllgeor t he tetrahydrothienyl radical, Yc represents

t he oxygen atmmyeirddheor 0L ¢ - kyl_radical  in jch the linear or
branched al kyl r}gji cal c%lﬁ%a(?ﬁsé\%%ykyntﬁépséf'éér bﬁﬁ”gyﬁ[\s{,%mc and D2c

ei t her, 'i deftinCAY drharyt eramino are thesanylrens-thietpdrogenpatom 6t he
hydr oxyl radicahinbhepbhpgaf, or branched al kyl and al koxy radicals
containing at nost 4 carbon atons and the -NH2, --NH-COQBu or --NHal kyl

radical s im YWAPEH -the) tR hrebd—onirurcanabadx gl kyb- [adircalydgengai ns at nmost 4
carbon at ons,; @k 1t 0get her rmthe =0 or =N-Gal kyl radical, in which the
li near or brlalr?qget()j afgkyﬁﬁgplﬁﬁo% %QPﬁg) abhempst A -E4rbon’abons, R6c

repr esent s dRaiRgdddyedratiomriaichal ogen atom or the hydroxyl radical, said
products of. fa la,(lc),being in all possible racemc, enantioneric and
di ast er eoi sone%llmé(f Sof rN%)o@rT%,mlé‘?C\XéllPh%Ylth%‘ dddirengAreabts with mneral

and organi éuaeng$) eMew th-tiimetadbomands Q%é}qe}ﬁas_aﬁ_gflr§ﬁli_§l’ product s of
formula (I ?asdfl‘nedln claim1,

ﬁlam'r% Prkﬁfﬁmts of formula (I
correspondl ng 0%+t ]%?C(q]d’)r.:ldfl Novenber 2003 (Ed) in which: Zc -
repr esent s—t heads vied e - anlBeye 108851y =60 1 _ s GH TNHE e 74 (CH2)
2-Nal kyl | QCJ—lZ%f--I\I—CJ—lZ--pheEYIC. oReky1) S V%ha*?*?%ggygﬁe‘ﬁ% [adicals are
opti onal | y ' 5tbS{ TR XRRRF NS va -Farsyeh- At amr ire hyedicoxypinet ri f | uor omet hyl |
al koxy condiahpd Agciato Mt 4

- Dihydrochloride of ethyl trans-4[[2-[{4-aminocyclohexyl) -

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,



carbon atonms or free, salified or esterified carboxy radical, n represents
the integer 0 or 1, Rld is chosen fromthe hydrogen atom and the phenyl,
-CHz- phenyl, -SQ0, -phenyl, -CO phenyl, alkyl and -S02-gldibmpeash@Eal s, in
whi ch the al kyl radicals contain at nost 4 carbon atons and are optionally
substituted by a free, salified or esteri&ded carboxy radical, and all the
phenyl  radi cal'd 28Fe8pt f ol hycwilistexylt et 6by 4 orwi meprerel r&di cal s chosen
fromthe hal egeno-ateps;agg. - hyc l., nQ, . Ni rifluoronethyl,
trifLuoronet hoxy,O@t hiﬁgal gg@%ﬁﬁ%@élag@é alg%lflg%E%%lr%{: de4 car bon atons,
al kyl cont ai ni g 286 N85t 42ambardyori cateonys ) opt tonabbgnisyibstdtuted by a free
or esterifietettyalsn I Ho> adi cal., the.nmorphoLinyl .. phenyl,
tetrazolyl, -SO, NH,E}r9 %B?ﬁﬁﬁuaél&ey%f 6df16>%rgﬁ?ef$l2he¥ér%csql Fii%ed or
salified carbokyhydrjFRéer arl ofOONIRAY 11 adioal5- [ [ - Whi-Giuiée represents a
hydr ogen at omycaRn - i cal,_ containin nost 4. carbon atons or a
cycLohexyl rz?(stl/i cal él{g%{i%@g} y S éc{iiof’ﬁfléé‘j Bgﬁé%mf\ﬁ—rlﬁhesr_é/ ilcamingdel, 3-
represents aPenaeapdbeaprarnched.al kyl radical containing at nost 6 carbon
atonms, the cygl op 4 drofuryl .radicals or the tetrahydrothienyl
radical, Yc rg reggﬁ%{éssst h%%)%'}ygée & 8¥na5F°?h jE:I\]i—'i""orpr—‘N‘-“éi’ltIE‘yI"fr saregla jn
whi ch the Iirﬁégr oF ¢ &iredvediraldiplinr adi erhr£oNd i Nsy atn 21 JNoygaber 2003 182
nost 4 carbo c..and .Dec _either, identical or different, are chosen
from the hyg?@gglﬁ@%t%mf%%ﬂ@dr@%yl radi cal, the linear or branched

al kyl and al koxy radicghs containing at nost 4 carbon atonms and the - NH2,
-NHCOOBu or -NH--alkyl radicals ii which the linear or branched al kyl
radi cal contains at st 4 _Ncar bon atons, or together formthe =0 or

=N- Cal kyl radi cal, n WI? ch\y he linear or branched al kyl radi g?% cont ai ns
at nost 4 carbon a,u!)ws, represents the hydrogen atom a h ben atom
or the hydroxyl ¢hdi cA, sgi d products of fornmula (Id) being in all

possi bl e racem c, enantiongric and di astereoi sonmeric isomer forns, as well

as . .
1s subjected to a reaction with a compound of formula (IIT):

Ry’ ~OH (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):

cl
Cl/l\\N N
R,

in which R;' has the meaning indicated above, which product of
formuia (IV) is subjected to the reactions of any one of the
fellowing 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):




the addition salts with mneral and organic acids or with mneral and
organi ¢ bases of said products of formula (1d). 6) Products of fornula (I)
as defined inclains 1 to 5  corresponding to the fob}eu&audoiosdl ae: -

D hydrochl oride of butyl trans-4-[[[2-[(4-am nocycl ohexyl) -

am no) - 9-cycl opentyl - 9H puri n- 6-y) - am ngks- net hyl ) - benzoate, -

Di hydrochl oride of ethyl trans-44{,2¢{(4nagj-nocycl ohexyl)-- (V)

am no] - 9-cycl opentyl - 9H puri n-6-yl ] - anlno] benzoate, -

trans- N2- (4- am nocycl ohexyl ) -9-cycl opentyl - N6-[ 2-

[ (phenyl met hyl,) zi e @]+ emmlt)rra%aemw 2nBrdicani be ctaihydrechkoriide, -
trans- N2- ( 4- anlnocyclohexyl)-NG am noet hy

cycl opent yl - ¥OiFh -tdify jopfionak. re%ﬁ%&ﬂ?né“???%ﬁ&ﬁ(ﬁﬂ$l8P| genatly
trans- N2- (4- Hbﬂ@@M&JQﬂe§¥btécﬁﬂﬁ¥%hﬁﬂggtY£mﬁﬁrh%p@b@dan the integer

met hoxyphen I th am no]j - et 9H-
tri hyd%/gchl gpl ge, L g/”td]r HHENND- ’(‘?P‘a%ﬁe]“ﬁécfzgl t?ﬁﬂa)&}l )rf\%rTSfr[t[S[ 4-ChI of 0- 3-

(trifluoronethyty)-phemytlaih- sephydycamicnod ret hy | Jw19-1) -
cycl opentyl - 9H puri n-2, 6-di am ne tri hydrochl ori de, -
trans- N2- (4- an1nocyclohﬁqxt)naqcyclopentyl N6-

[ (di phenyl met hyl ) -am no -et yI] 9H - purin-2,6-diamne trihydrochloride, 21
Novenber 2003 183 # hQ (4-am no cyclohexyl) N6- [ 2 [[(5-ch9E9phenyl)
met hyl ]-am no]--ethyf] opentyl -9H-p-:'in-2, 6-di am ne
trihydrochloride, Di I ride of ethyl trans(.+-.)-4-;[2-[(4-

am nocycl ohexyl ) - a@ino] 9 (tietrahydro-3-thienyl)-9H purin-6-

yl ] -am no] - benzoate, - tran®, +-.)-N2-(4-am nocycl ohexyl)-9-(tetrahydro-3-
t hi enyl ) - N6-[ 4- (trifluoronethoxy) phenyl] 9H- puri n- 2, 6- di am ne

di hydrochl ori de, - ﬁé% ngcyclohex | ) g gt traf (ghg 3-
furanyl ) - N6- FC4wPf??U%oro%%tﬁ89yf p S PEPUFTHE |an1 ’

di hydrochrorbqe,accémnﬁ; INZ (réu@éﬂzloo,ya@l pheuyt) @f(ﬂ}remhlyl -(]D‘prys%) N6- [ 4-

rifluor t hox rin-2 [
(t uo One%uojggtg reacPHon with adcggbogad 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):

NHz— {(CH3) 2—-NH; (VII)

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



di hydrochl oride, - Di hydrochl oride of ethyl

trans-4[[ 2-[ (4- am nocycl ohexyl) -

am no] - 9- (1- et hyl propyl ) - 9H puri ne- 6-yl ] - am no] - benzoat @loveriperoaduct s of
formula (1) as defined its any one of clains 1 to 6, corresponding to the
follow ng formul ae: - Di hydrochl oride of ethyl trans

-3-[[2-[ (4-am nocycl ohexyl) - iB6

am no]l - 9- cycl opent yl @ pyri Rp-yl ] - am no- benzoate, -
trans- N2- (4- am nocyclm@%)ﬁ P\%gcycl opentyl -N6-[2-[[ (3, 4-

di chl or ophenyl ) - am thyl ] - et hyl ] - 9H- puri ne- 2, 6- di am ne
trihydrochloride, -f trdns-W2- (4-am nocyclohexyl) --9-cyclopentykyrN6- [2- [
[ (3, 5-. dichi ﬁ -nmethyl] -amno] -ethyl ] --9HEii rive-2,

6- di am ne trih{}roc e, -

trans-4-[[ 2-[ (4-am nocycl Bhexyl ) - am no] -~ s-cycl opentyl - 9H
purin-6-yl]am noLbenzgneacet onitrile di hydrochloride, -_ .

trans- N2- ( 4B RbTy dteonBxy | §ho-48pqisfentdtc2 (el [RFr which product of

mor phol i nyl fopheny! {x)9Hspytubhec2e®- di am ne di hydrochl oride, -

trans-4-[[ 2- H4- am nocycl ohexyl %ﬂ,— am no] - "i-cycl op?nt“)l/l -9H

puri n- 6-yl ] & hBY - Berfz GFPEFEPR YHHY ot SOmPEHPHeCt - formula {X1)

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

ni trophenyl)-9H purine- 2, 6-di am ne di hydrorchloride, 21 Novenber 200 3 184
- trans- N2- (4- am nocycl ohexyl ) - N6t 7#%aki nophenyl ) - 9- (XI) :
cycl opentyl : 9H-puri ne- 2,.6-di am ihy i s ¢ ‘

trans- N2-(4}%ﬁ1qrﬁgéy%lﬁoﬁ'ex§/%&geg§%ﬂggegéﬁ%@hg%%% values of Rif and &

met hoxyphenidy -t peariing- ddcdietia®eveli hydrochl ori de, - Dihydrochl ori de of
di ethyl tramng-S&cdid2-dd 4b881A0a compound of formula (XLI):

cycl ohexyl ) -am no] - 9-cycl opentyl - 9H puri n-6-yl]-am no] -1, 3-

benzenedi car boxyl ate. 8) Process-for the preparation of the products of
formula (1), as defined i MNalaH), INHA@FRCterized in that the conpound of

formula (I1l): d N NCCO NI\I{! I

N/
[
CI/I\\N l;l (XII)

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-(CH,),-NH-CO-R, ™

N
N
/“\/jj:> (XLT)a
—
Cl N fi\'
L

2

In which Ry* and R;" have the meanings iLndicated above,




H is subjected to a reaction with a conmpound of formula (l111): R2" -CH
(I'11) in which R2"” has the neaning indicated in claiml1l for R2, in which

t he optional reactive functions are optionally proteeéted/byprajoacti ve
groups, in order to obtain the product of fornmula (I1V): d LNNIV) d N
R2' in which R2' has the nmeaning indicagéd above, which product of

fornmula (I Vpri sosabjesdeibrt drt heer paetenns 6f AMeANE nef agbet fothomi ng
routes 1 to 6. either,_accardin route 1, the product of fornmula (IV) is
subj ected t 8*89FEhceT ofP W4 a{xg'cgﬁgound of formula (V): 21 Novenber 2003
185 NH2-(Z1' ) n-RI' (V) in which RI' has the neaning indicated in claim1
for RL, in which the optional reactive functions are optionall rotected
by protective groups, and n repr&éﬁ% the integer 0 or 1 an(ﬂxﬁéﬁ n
represents 1, then Z1' represents -CH2 in order to obtain a product of
formula (MI11): NH(Z)n-R, N R2in which RI' , R2 and Z1' have the
meani ngs i ndlc¥fegh diioFEPTEsRN T acRBrHi Ny tetederec2ict pe pEedhcEabCHF or nul a
(1V) is subhestegad -4 GRGHOBsWHER i Ac §OIPOHN T Of frQr gl 2,4 MAE in

NH2- SO2-R1' (V1) in which R1' has the meaning indicated above, in which the
optional relBtFhethurRtiche lar@ashivendnngt et etedriyjongldtect i ve groups,
in order topeBtaip.@ product of formula (1X): N

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):




IN (I X) \>. AONNR2" in which RI' and R have the neanings indicated
above, or, according to route 3, the product of formula (1V) is subjected
to a reaction with the conmpound of forrmula (VI1): NH2-2i(M3dmbar Mtz (VI1) in
order to obtain a product of fornulaigX): 21 Novenber 2003 186 NH (CH
2)2-NH2 C N (X) R2"” N | in which R2" has the meaning indicated above,

whi ch product of MNBsmula (X) is subjected: either to a reaction with a
conmpound of formul (XI : A-S02-RI" (XI ) in. which SO2--Rl represents the
correspondi ng des of 11 and R1' has the neaning indiigaked above, in
order to obtai n% d of formula (Xi1): NH(CH 2)2-NH+S®2-R ," C

(XIl) in whic N and\*| R2' have the neani ngs indicated above, or to a
‘reaction vvlth a productR'Qf formula {XI)A: CL--CO--R1"" (XI), in which

CO R "' represents the correspondi ng values of Rl' and Rl

in which Ry’ has the meaning indicated above,
which product "of formula (XIX) is subjected:
either, according to route 5, to a reaction with a product of

formula (XX}:
C1COOR,’ (XX)

in which R,” has the meaning indicated above,

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=C {XXTI)

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




has the nmeani ng indi cated above, in order to obtain a product of formula
(XIT)A: NH(CH2)2-NHCOR"" C in which Ro and R ' have the neani ngs
i ndi cated above-, 21 Novenber 2003 187 or to a react |2eprNdvgm5Q,e2 sesence of

a reducing agent with a product of formula (XVII): R7-CHO (XVI | ) in
which R7 represents an aryl, heter ocgcl ic or alkyl radical, these radi cal s
bei ng as defined above for the Rl r&8Pcal in which the optional reactive

functions are optionally protected, in order to obtain a product of
formula (XI11): NH(CH2)2-NHCH z R7 N (XIIl) in which R and R7 have the
nmeani ngs indi cated above, or, according to route 4, the product of formula
(1V) isinsubjet®d a8daRs’ edericol i tflhaal@@ﬁpumd:a(ﬁedf ebowlea (XVII1): R1

- CO NH, 6 XV 1 b dod b whiGh (R1 hfl an | [ e, n order to
obtain 2{ pr od%c? of formil am‘(ll\ﬁ? )' QQIE g E?PyandM'@ have t he
meani ng$tIndircat(¥d) abovde @nlb]&c:c@ridmgtln@ rr@mtacﬁnsoroEG antyhenpr oduct of
formul a (L}, {8 eacti.on with anmmonia in order to obtain a
pr oduct O%V%() n ﬁllép %:gglég atii’l\jg[\‘:/é er 2003 (XIX) R 2 in which R2" has

t he neaai nfgltmilrdai@dralaovepn whiicha praogucindob ff @aprubaa ( XKKXY) t s subj ect ed:
either, according to route 5, to a reaction with a product of




N N e e T W A0 0 1S e i S St

formula (XX): CICOORI' (XX) in which Rl' has the neaning indicated above,
in order to obtain a product of forrmula (M2): (M2) CI in which Rl' and R2'
have t he neani ngs indicated above, or, according to r@itovembeo2@I eacti on
with an isocyanate of fornula (XXI): R1' -N=C=0O (XXI) in which R1' has the
meani ng i ndi cated above, in order to obtain a product of fornula (M):
NHCONH+R1C R 2 21 Novenber 2003 18834 n which Rl and R2' have the
meani ngs i ndi cat ed above, which products of forrmulae (M11), (IX), (X1),
(Xrrr)y, (m), (M) and (MB) can be subjected to the reactions of any one
of the follow ng rodtes a), b) or c): a) either to a reaction with a
conmpound of f o] 3 /) @y Novenber 2003 190 NR '3 H (X V)(«ify,whi ch D1’
, D2 , R 3 amgR6 ave the meanings indicated previously for D1, D2,
R-3 and R6 respectively in which the optional reactive functions are
optionally protected by protective groups, in order to obtain a product of
formula (Ix): NH(Z)n-R N NR3J-MN1R2 inwichRl' , 6K R , R ,
R6' , DI' ané Ebic%dﬁé’tﬁé’né%hiﬁﬁ%[%( 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', i ) (Ix)
i
R 1

2

in which Ry, Ry', Ry, R¢, D' 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):

ij><:::>Wﬁ04
b
D.- (XV}

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

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



B I N

i ndi cated above and Z' has the neaning indicated above for Z in which the
optional reactive functions are optionally protected by protective groups,
whi ch product of fornmula (Ix) therefore corresponds to a product of
formula (1') in which Y represents - t he product f faor (r}
havi ng the neaning indicated above f Lt he productsibﬁo%%Wﬁ%Eé&ir) in
%%&gs are optionally protected by

4B Rwi th a conmpound of formuLa (XV) >CH
(XV) in which DE anqul' have t neanings i ndi cat ed above, in order to
obtain a product of feknulLa (gﬁ : 1 Novenber 2003 (ly) in which Rl
rR' , RS, ReD D2~ _angd_Z' llhave t he neani ngs indicage above,
whi ch product Bf; (?y) thgrefoNe corresponds to a pr duct of
formula (1') as defined above in whiclj.Y represents -Oc) or to a reaction
with a conpound of formula (XVI): D1''2 D2 SH (XVI) in which DI' and D2
have the neani ngs indi cated above, in order to obtain a product of formula
(12): Reiniwnivh G RlIR,¢, R& , @5, 0,R6 Dy Bl z¢ RAvedRfleZnehAyRgthe
meani ngs_ i ndi cated above, which product of fornmula (1z) therefore
corr esporiidi¢ated ghwthuct of fornula (1') as defined above in which Y

repr ese%ﬁiét‘?‘prodﬂuéﬂbfpr%lsa O(fIJ)Ortrﬂélr%%o(rlex)c’org:leg)gm%ag {:IOZA can be

product of formula (I’) as defined above in which Y

whi ch the optional reactive fun
protective groups, b) or toar

represents -0O-

¢} or to a reaction with a compound of formula (XVI):
D,
SH (XVI)
D;

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

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

NH-(Z)n-R,’
Re' N
N el ( I Z)
D .
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,



products of formula (1) and which, in order to obtain sonme or other
products of formula (Z), can be subjected, if desired and if necessary, to
one or nore of the follow ng conversion reactions, iRidNoveobder00’a) an
esterification reaction of the acid function, 21 Novenber 2003 192 b) a
saponi fication reaction of the ester }¥ction to an acid function, c) an
oxi dat i onb) eactdremidficehéonl kgathian griouhet @saercédrnespondi nEsWAPHbxI de or

suIphone,fﬁgcégconversion reaction of the ketone function to an oxine

function,  €)°a T eduction reaction of the free or esterified car boxy
function tp an @tickhdlonf urettdon ¢ thecaivarishon peacpi oh ®f the al koxy
function to a hydr §y| Eu ction, or Iﬁp of the hydroxyl function to an

al koxy funtt? ‘?“g)gaﬁuo PHALTON"T 46t o1 6f the al cohol function to an

al dehyde, dpca d-@ivekatione reaneioonef hea leomner Skontieactdomn ofxiee nitril e
radi cal tg tetrazolyl, i) a reduction reaction of the nitrated conpounds
to am nat ed*Cttpounds, j) an elinination reaction of the protective groups
whi ch cane) bg tadudadrbyebheiprobectied Teactowestunttionscakoay
salification reaction by a mineral or organic acid or by a base in order
to obtai nfREEEMR &S Fondithg 8al tUP95 Y r esol uti on reaction of the racemic

forns to pesolvethe iQAUGES et 8ahdoProwicdiscaddy framulian(ty &hugdebtal ned
being in all possible racenic, enantioneric and di astereojsoneric isoner
fornms. 9) EWBCHERNcafertlsC Phethe olydFex v FHIGHIPR £P) 2Bs2HEPTFHed in cl ai ns
1to 7, agyMetio@s the addition salts with pharmaceutically acceptable

m neral and organic acids or wwth mneral and organi c bases of said
products 6f #nremidatiion reagfivhecphhreteiftidalt ve6ip68i EPORR cont ai ning as

active 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}.




ingredient, at |east one of the nedicanents as defined in claim9. 11) As

new i ndustrial products, the conpounds of fornmulae (MI11) , (IX) , (X ,

(Xtr1r) , (Xrr)yA (xert)y , (M) , (M) and (M3) . 21 NovériermbeO30d03 12)

Phar maceuti cal conpositions according to claim 10, characterized in that

they are used as antimtotic nmedicanents, in particular for the

chenot herapy of cancers, or also i_1r?3t he treatnment of psorli asi s, of

par asi tizyi s hahnaseut hose carssd tBPnPuRGFO B 5 dtd $1€218r 18f Al zhei ner' s

di sease. 13) Pharnaceutical 0si {,,0Qs; acgording, i@ cl ai m 10,

char acté}aiﬁfcﬁ)&eirﬁzteﬂgf“t%%@t aLrhge?nge as anti - neur oldegener ati ve medi canents

in par thddilcameant, - Deuponal cdpoptfesi $helahenpegfanhe prddGEEs of fornul a

(I') as defined.in clajms 1 to 7, far.the. preparation £fi medi-gagents

i nt endetf O’ HE tgﬁehﬁ??‘nté”r‘%npty ot pés%rl{éer s:spi n ta}%e treat nlen_t of psoriasis,

of parasidosianssuchyasutidioser qaugadtisy ofungi Abrhpiet ‘st &1 583 5ehe

treatment of Al zhei ner's. disease .ar in reatyenty of, meurodegenerative

di seaset?hn ﬁé}atrf“@ﬁFaFlﬁ%hr%%néﬁosalptolﬁtngsFéggr& § - .
characterized in that they are used as anti-neurodegenarative

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 apoptosls.




