1 Title Heterocyclic conpounds based on N6-substituted adeni ne nethods of
their pre aration. their use for re.aratioji of drug, harmaceutical
reparations co[err] Description Technical field The invention relates to
new heterocyclic derivatives based on 146-substituted 10adeni ne, having
anticancer, mtotic, imunosuppressive and anti senescent properties for

pl ant, animal and human cell s, nethod%. f their preparation and their use
as drugs, pharmaceutical conpositions:4khich contain these derivatives as
active conmpound and the use of these derivatives for the preparation of

drugs, cosneti et(prg:rai on in biot eschnol ogi cal processes, in cosnetics
and in agriculftare: CBReRYICs based AntN - substituill adeth @ \Wemh s 3R, 5,egul at ory
conpounds ar e ppdps : i.oportant place anong ém nave cyt oki ni ns.

Structurally, al ¥ C g Si PR dlasnaseutivalypie parb ishonogenous
group of N6-substituted adenigvataighé waké VEapoai@yi N0 an 20 inportant role
in many different devel opnental processes, ding cell division, growth
and differentiation, as well as flgower and fruit devel opnent. They can
break seed dormancy, inhibit api ca&@&ﬁ—ﬁw iI9Bnce and stinulate the growth of
si de shoots, delay the cell ageing, increase stress resistance, affect cell
menbrane per meghhliciiad cause accunul ation of various netabolites in the
site of their applrication 25(Lethama Palni 1983 - Ann. Rev. Plant.

Physi ol . 34: 163- 19he if@880on Mktes 10.080SheterhBelic Werfai; | B RS jstry,
Activity d Fl.énC.ti‘ n.. CRC Press, ,Boca Ra?/éc?}r?, Lqﬁgg‘ﬁ@%@yéﬂ%&t@ﬁ%d
‘Thei r i nt éracti“6H Hi BHINERRIGICH s MESBadIRPSRpPIepive amd tantisenssdenprapdres of

cell division gulhat i j ' r i.ation i.n plant, tissue

cul tures (Skoofg{]ﬂlz\l/lﬁtl’el er %%:%gga%a_n %ﬂ%éé ngéetir’lgeagéﬂ?r}hgf Prﬁpf{rﬁﬁ?fl g‘?datg% B¥ia%i ns as
group of pl antdregsopbdimaengtibaltcompositiond siddasedindBedeMesvaifeest &i%oo@l’ F.,
Arnmstrong, DJ.: Qétoi ips. - Ann. Rev. Plant Physiol. 21: 35%- 4, 1970).
6- benzyl ami nofdP¥ ur(cEe;g(g)t,xe P%‘?dgttl?f‘éiz dgiyatives festherprepagation of dogs) gosmssid as an
active cyt oki prépatfion®liRBlotd b res.. . This compound was for |ong
tine thought tr}]JI oépbe purel Ef‘oéé;g?%géll{:@ pe c?\%\%\sl’grﬁ,co?ntle%wﬁgﬁcg&aﬁg”&élw?'r ence in
plants was>recently proved. There are usually refereed as a cytokinins al so

a conpounds h%vaiﬁg% tIJi Q'gted or none bi ol ogi cal activity (7- and

9- gl ucosi des, 5conj ugat es, sonme hyper nodified cytokinins in

tRNA). From this repgpfov&IRAYEL RS éb?ﬁﬂvé‘b %%eggﬁéﬁl)%ggﬁ%ﬁ?%l}gbgggginggted

adeni ne are refereed as cytokini'hs al’so I'n
all living or gkae §W§nmﬂleMVanmhinﬁt&vStrb&eﬂaﬂg\wlmtdrgwmu%\gqjygmrngs

t oget her for i) lihons of years, e presence of regul atory
i nteractions g@ g%¥ gantthe h&’é“’%“d’f‘ﬂﬂ%ﬁ’ﬁ&a ,Of&ig'sl%g%%‘!@%i qd@ﬂiaaépr?vaiwas;ipmm aand
hunan canzbe asgsivae ol AkiydiTeRh &@gioﬁ,giagﬁ%pﬁ&g%s%g&%%){n g\??fé’ fiegd. .many

di fferent nolecul ar mechani sms in ani ma f rECERL y
di scovered, tBEWthendfifgemtinatien, enwebfas Anwer imdiharnd@bopient Thi € @RAREK

I mmunosuppr essi.ye, Lviral and, other drugs coul d be based on
N6- subst i t ut e?%?ro Fﬁéeﬁscly‘.a é%ftﬁé’fcfd ‘g‘ﬁP’i“@’éct‘? "\Pgéﬁlm%lﬁq{ée srawtbfof side shdotsyent i on
to provide anteleptieerll apni QGEHIB SRS Ir¥Estarde QWEDr ceﬁleiﬂ%{hﬁta% ﬁ%‘gﬁ:ﬁ@gtyh avi ng

nor phogenet i cal{;{%i active and antisenescence het'er ocycl'ic co
i mproved sel B4 $AUESactRRuIstioR of wariops inetidolites irethe bhadf MERk apslfatiboxi ¢ yet

nore effigaci u 0 eretofore. 20Di scl osure of Invention

Obj ect of%tihi gi}}lavmeﬁ? ?lgﬂ?éagr%g *ﬁ‘i‘% gég‘\(,:@{ﬁﬂi EE?MA%ZBAS]@@MON@-%SM i tuted

adeni ne of t hiogehECalCyfakimay: ChtmassnkBGyitAME | he

phar maceut i ca}y(l A a(r:rfﬁ%t abl e sal ts@?ﬁer eofl; mgug?ﬂﬁ?ﬂ@‘.?ﬁg%%g%ﬁﬁmﬂrm ogen,

hydr oxy, al ko ?/?108 © Iﬁ’?‘&l)r-azo, nmer capt o, net hyl nmercapto, carboxyl, cyano,

nitro, am do, sul fpyaS 1.4Q; m no, .acyl oxy, al kyl am.no,

di al kyl ar no, al Fy?’rreé'f‘g{aefff?gbgg@t&aagﬁ“%ﬁ Arcidlnimpattastn stwalston pedlls al kyl |

substitut ed afikiglon apy ceguddtioplof calliBigterdrtihGsh I | kvl al kyl ,

aryl al kyl 0 hef%%)allikyl , Rﬁ roaryl al kﬁ \ cy%ﬂ?ﬁ%%ﬁ%ggﬁqﬁbﬁﬁgﬁie%' - X,

wherein XU s 0.} Ihggeherpjqefinitinrof cptolsining as-group of plaRb graverh bopsitangrey,  al Kyl |

‘substituted alldyb ; |47 tit d . qal kyl , 10aryl,

substituted aryl ‘,asﬁtgts%{r}%%%ﬁ%g@?ég’eg'b‘gyﬂgﬁfo%mgt Fﬁﬁ?ﬁ‘éﬂ%e#‘éﬁnoﬁm Jant

aryl al kyl, cyiiiyelebtZdr 350-R84, ,19@@564&&%@5@;@{@@09%5&&& wgﬁkﬁé@gw lal kyl,
su ;

het er oal kyl, cycl oal kyl al kyl, cycl oheteroal kyl, arnido an




whereas the generic substituent groups have neanings identical with the
definitions of the corresponding groups as defined in this | egend, wherein
15" hal ogen" refers to fluorine, brom ne, chlorine and iodine atons;
"hydroxy" refers to the group -OH;, "nercapto” refers to group -SH "al kyl"
refers to branched or unbranched Cl1-C6 chain which is saturated or

unsat urated being selected fromthe groupszsuch as nethyl, propyl,

i sopropyl, ten- 20 butyl, allyl, vinyl, ethinyl, propargyl, hexen-2- y1 and
the |ike exeﬁpbsda&ﬂ?zlageddyaa a&:ﬁ{}%ytoiﬁHi*ﬁ%fbﬁlHﬁt‘?ﬂ e ge@?s I aws for

just described including one tofive substituents SU

mer capt o, al ky %rt@bﬁdﬂl@ug hao b@mplyesbzktdmtyq, haoyyepis, naamlfb@eur?é?ﬁdé APIAs

hydr azi no, car%gpéékmi am do, gﬁar box sul f o, acyl guani di no and the |ike,
wher eby these ¢foups tradhe ut"ﬂcl)y %ﬁﬁ?fe?,daﬁslﬁcfﬁméi!f@fm@wammmw

moi ety; 25" al kigain Ekﬁﬂ@d@xsd k substituted
al kyl, aryl Subsltl| t ut ed n nla%(%él% act(i:ﬁty C”hgl{d% Bucgsm%s Q’mlho acsg

aryl, aryl al 5Jkyl ca\jpgstest pmschyippt mbiified cyokinalsky IRISAD Frdsh Wiyl Q@}hlm(lhd s

cycl ohet eroal k i ohet er pal kyl as defined herein:;
"al kyl mer capt oéﬁu {e{% &{v é%‘ dﬁs}‘/‘ﬁ’é U %?éite’é'”ﬁamﬁfé@e@é? ¢yieldninorlse ml koxy”

group; "sulfo" thd;e@;phmlohhe group - SCBR where Ris H, alkyl or substituted
al kyl as defined 30herein; "sulfam do" denotes to the group SO2NRR' where R
and R* is H alkyl ‘Jrcesilbdivingeraenismsph the Eaﬂiadny\lre b&amb&mo%?%%loﬁ@) R

where R is hy tltute aIk aryl, substituted ar
aryl al kyl , sugé i&%%él}tfggkd%%/ W’g‘? Ofé’WF he ip Sem%l%é‘i&“i?ﬂ@ﬁdméﬁﬁéﬂl%Ipr anas

def i ned heldei mompoundsaraylomoklm;@bemt 85 al iR WP d- AL
substi tut ed ar% (Eet eroaryl or 5substituted het ea;noég?y © %gf\{i)rﬁédsa@alg? hed
herein. "al kyl %RV GC’W@%EF@P@Ygﬁ?ﬁpmawmfferemhmnkeeﬂamdclﬂﬁm in animal

i ndependently ja g y sf.itute Ky substituted
aryl , heteroarayl8 g?{}qgﬁbg}lﬁt ﬂVEdL‘% ﬁtﬁj &IP%VG g 3&% ABYe hg%qrzﬁxons afh dsti-

denot es t he grinflamm@e0), NREcanceh) drenRoaihr&siviBantivise pendent ld}ﬁgg could be

10hydr ogen, al k stituted al kyl, aryl, substituted aryl, “heteroaryl,
substituted h&f %fiddﬁ’rﬁy‘fz ‘é’émﬂéqdlﬂﬁ‘géemﬂéhﬁfdﬂmhmxyl denotes the group

0) OR, R , ted alkyl bsti t ut ed
aryl) hetaryl or suberrt oo rAito R HilkeE smihosidipians, spvilronot es

the group - NH@ERla’nyemrEhamyetmel @Idcﬁ{,e a8l DS HidnbicseahiiMioe &ﬁh&}n‘?ﬂ Qsyc! e,
aryl, substltﬁt ed a{# eterparyl and substituted het eroa¥ |ned
herein: "car baMBYE & ;pa/-ed JeReeY %%ef§P@ﬂﬁY NIMEOOOR, thitere IdRs It@(l@JyktyinofH
aryl; ™"aryl” eg‘i’camgﬁsthﬁﬁaﬂ‘@%}e %{ Erg car bocyclic group having at

| east one aromatic ri ng as p eny enyl or nultiple condensed rings
in which at least one ring is 20aromat| c as 1, 2, 3, 4- tetrahydronapht hyl ,
napht hyl, ,@nt E M eu Ofrihen nthryl; "substituted aryl" refers to aryl as

j ust descrl be nal l'y substituted with one to five functional
.groups such as hal ogeB: o [ m, no, Iam no,
hydr azi no, nercapto, Ral {ad”gxh‘gm%ﬁﬁage}(%%at% Cﬁl%ﬁéfﬂ% as grﬁ“?iNbé"ﬁ%

nitro, sulfo %@ﬂd@quﬂmﬂﬂﬂeﬁakfmmumﬂ‘ddemeehmedbﬂnuwefers to an unsaturat ed or
aromati c carbocyclic group having at | east one hetero atom such as N, 0 or
S, wwthin the ring; the ring being single such as pyranyl, pyridyl or furyl
or multiple condensed such as qui nazolinyl,Rpurinyl, quinolinyl or

benzol branyl which can optionally be unsubstituted or substituted with

hal ogen, am no, hydroxy, cyano, nitro, mer koxy, al kyl am no,

acyl am no, 30car banoyl am no, acyl oxy, di al kyl mer capt o,

carboxyl, am do, sulfo, sulfamdo, and tpe |i as \gefined; 5 "heteroaryl"”
refers to a heterocycle in which at etepbOcyclic ring is
aromatic; "substituted heteroaryl™ ge ger ocycle optionally nono

or poly substituted with one to five<fiinctional groups, such as hal ogen,
am no, hydroxy, cyano, nitro, 5nercapto, al koxy, 4l kylam no, acyl am no,

car banoyl am no, acyl oxy, diallcylam no, alkylnercapto, carboxyl, am do,

sul fo, sulfam do, and the like as defined; "arylalkyl" refers to the group
-R Ar wh?%e Ar is an aryl group and Ris alkyl or substituted al kyl group
wher ei n e aryl groups can optionally be lunsubstituted or substituted wth
groups such as hal ogen, am no, acyl am no, carbanoyl am no, 10hydrazi no,

acyl oxy, al kyl, hydroxyl, al koxy, alkyl nercapto, al kylam no, am do,
carboxyl, hydroxy, aryl, nitro, nercapto, sulfo and the |ike as defined
herein; "heteroal kyl" refers to the group -R-Het where Het is a heterocycle
group and Ris an al kyl group, said heteroal kyl groups being optionally
unsubstituted or substituted with groups such as hal ogen, am no, hydroxy,
cyano, nitro, nercapto, alkoxy,



15al kyl am no, acyl am no, carbanoyl am no, acyl oxy, di al kyl am no,

al kyl mer capt o, carboxyl, am do, sulfo, sulfam do, and the |ike as defined
herein before; "heteroarylalkyl" refers to the group -R-Het-Ar where Het Ar
is a heteroaryl group and R is alkyl or substituted al kyl whereas the

het er oaryl al kyl groups can optionally be unsubstituted O substituted with
t he groups such as hal ogen, alkyl, substitiited 20al kyl, al koxy,

al kyl mercapto, nitro, thiol, sulfo and the |li ke as defined herein before;

"cycl oal kyl " r efidsthe phamcd:iticallpmcepmmleisgtsqherg(qi’ weyeld ¢ al kyl group

containing 3 tg,15 ¢ r?on atoﬁé “substituted cycloalkyl" refers to a
cycl oal kyl groﬁ% éBrr%V DBfY offoses, f hydsoxubsikonuenemirior oty draeo, grnetgpto,

i sti f i d nit 25 to, alk ,
consi sting of ARINOGEReap? Bbo ;‘ﬁéﬁo %XI%”O%Q@?, Eﬁ%ékaﬁr‘EE capt o, al koxy

aficyl ami no, acyl am no, carbanoyi d, “acyl AIE; acylamino,

al kyl mer capt o, awkgioaligylamami, diajkySathiho, alis bt CoycRAkyT B éa-m%ﬁlogﬁgrglgé! ned
herei n bef e;R" c%cg(oget‘-ﬁr oal léyl " refers to a cycl oal l¥y| group as ’I ned
wherein at 1 east DAEYLf SYOFEuted alky}, fyclRelkpy Isebréitged upclbslkyle phaodrylikyh a

group sel ect edarflne, bRt %té}'b%,?; B erosubsti tut ed
cycl ohet er oal I;ﬁ/ N 9{rmef ers tlﬁw’a cyc %E?g‘é{ e;t/‘fméggl.f%&ﬂ?her ei n defined
whi ch cont ai nsh&n®, wheréinve substituents, such as hal ogen, amino, hydroxy,

cyano, 6 nitrg, Bereap a y, .al kyl am no, acyl am no, carbanoyl am no,
acyl oxy, dial k%l"sa h??’"g{ﬁﬁyrﬁ?ﬁgiﬁﬁtnﬂﬂl)‘barboxyl, ani do, sulfo, sulfanido and

the |ike as deRsnedhimes@inh I al " denotes th roup

-R-cycl oal kyl where )'gc gi’if%?’%@“&“@%%@l%ﬂ Cygféébcgbpsugﬁau@dicgggeﬂkg{ kyl

or substi tiGt edrdl l@ybsﬂmﬁed edrpil, t heteroyydl @ ahdtstbargl, OLRSH LA ql[g{ehﬁgq,l 'a}’ylaﬁ'ﬁyl

mor capt o, al kSTIORARRbU Fee el ety Loy st aperorly]

di al kyl am no, c@stlhadkﬂeﬂmmy@bh@@fmlam%,g%mfguI fo, sulfam do and the |ike
al Ky

as defined herein; 10"cycl oheteroalkyl enotes he group

- R-cycl ohet er oal kyMhofset dhRgeserimnsublsitybntogrospsb aivet Heasingd kaduivagiai md he
hat ogen. —an ne BRI Al A s e i legeye, it ai no.
o o Sui 1 Sar‘gﬁfgﬁ?’mﬁfﬁ“ e Bl A R et ore. 15and the |
racemates, opt XIEPXY] _§6ﬁ?§rt§ thhgroapi-@Hsal t s t her eof The fol | ow ng

chi of oxybenzyl Sraph A RS 70 "ATChY or obenzy tam no) pur | ne, 642-
2¥?;?ﬁ§é?6§3[gﬁgﬁ?g?ﬁkgggg?ég?ﬁgngﬁgPﬁgndgﬁ Cy1-Cs chain which is saturated or

(2- hydr oxy- 3- PW&B’B%?@?@&%S?J@W@ ﬁ%mihegrbmaswdh ax ynethyLogioeinzyshapynerpur i ne,
g:(2?gyé3%2;?%??g@gﬁgﬁg@?g%%hg;%@%%%g?ﬁggﬁ23dandﬂml&eexmnﬁﬁymgtMsmnm

g -ZE QYﬂ;gﬁg; Sz‘zs?bﬂr"gmeﬂgﬂ?fgmfgfn??} tg;%lltjj?lﬁsl iuest described including one to five substituents

6- ( 2- hydr oxy-%lpgrﬁggﬁgrﬁf 1 IREEcEtBu rikimereapte- hsidgax yalBexy, acyloxy, amino,

br orobenzyl ardgmbi | Arnic? GG widd WRARS, R RULIE: Sul.

6- ( 2- hydr oxy-1Bef wherebphthezeygranpswa)pbe attiehedo aRP carbon atom ofihe alkyl moiety;

t
(2- hydr oxy- 6-£ J,uorobenzyl am no) puri ne, 6-(2, 3-di hydroxy
met hoxyb)e@ézyl A°R0) W%‘%éﬁe %Y-O(lzréRdwhwﬁdﬂyﬂql,rmbsmm;zu)emzyla@m bYtPMEd Ne, 6-
(2, 6-di hydr oxyy]3- be -aI4no Ine, 6-(2 3-di hydr oxy- 3-
met hoxybenzyl an ng)’%gl?ﬁ’/ne, w(tgmg dlgjﬁié%gxygbfgé?éﬂﬁoxﬁﬁg%ﬁ%ﬁarﬁYPﬂéﬂbﬂri ne,
6- (2, 6-di hydverletarontyhooapbstitat aydlsiR)dRedli &5 @ef(r?ed%egésl?-ydr oxy-4-

6- (2, 3-di hydr oXy-4-chlorobenzyl am no) puri ne,

30chl or obenzyl am no) pur.i ne, :
6- (2, 5- di hyd?@%ﬁe 2‘—@%‘? &E&B@ﬁi}w apioRpuhened B-a6 deBnali foy talloowy* group;

chl or obenzyl agiipe) | (2, j [ -4- nmoxypenzyl am no) puri ne,
6-(2,6- _7 dihydr ﬁfﬁdﬁﬂﬁ?ﬁ‘gﬁ%ﬁﬁq@%%seﬁ%ﬁ Iﬁeg[‘;ﬁ(oz ,%Eﬂitw@l plxyas3iefined
chl or obeR2y! &gfichio) puri ne, 6- (2, 6-di hydr oxy- 3- br onoben2yl ami no) puri ne, 6-(2,

6- di hydroxyz3 =i odobenzyl am no) puri ne, 6-(2, 6-di hydroxy-3 - flu

or obenzyl ani nso"bl%ﬁlr’ %e,ﬁeré%?‘?,t%-tﬁ‘? Iﬁ}@!ﬂb)@@ﬂﬂ,{gi’ dwbére oRobeh A1 &y ojlpar éme,  6-
5(2, 6-di hydr @l)b&étit@xt@-ﬂi}ﬂ or nobenzyl am no) puri ne, 6- (2, 6-di hydr oxy- 3, 5-

di i odobenzyl ar ni no) puri ne, 6-(2, 6-di hydroxy- 3, 5-di f| uor obenzyilani no) puri ne,
642- fl uorobenzyl am no) puri ne, 6-(3-fl uorobenzyl am no) puri ne, 6- (4-

fl uor obenzyl am no) puri ne, 6- ( 2- br onobenzyl am no) puri ne, 6- ( 3-

br onobenzyl am no) puri ne, 6- (4- bronobenzyl am no) puri ne,

10i odobenzyl am no) puri ne, 6- ( 3-i odobenzyl am no) puri ne, 6- ( 4-

i odobenzyl am no) puri ne, 6- (2- chl or obenzyl am no) puri ne, 6- ( 2-



ni t robenzyl am no) puri ne, 6- (4-ni trobenzyl am no) puri ne, 6- ( 2-

sul f obenzyl am no) puri ne, 6- ( 3- sul f oobenzyl am no) puri ne,

20sul f obenzyl am no) puri ne, 6- ( 2- kyanobenzyl am no) puri ne,

kyanobenzyl am no) puri ne, 6- (4- kyanobenzyl am no) puri ne, 6- (5-nitro-2-

met hyl benzyl am no) puri ne, 6- ( 2- met hyl benzyl am no) puri ne, 6- ( 3-

nmet hyl benzyl am no) puri ne, 6- (4- net hyl benzyl.am no) puri ne,

met hyl am nobenzyl am no) puri ne, 6- ( 2- net hoxybenzyl am no) puri ne, 6- ( 3-
25met hoxybenzy '@yl “ndenpies ich@u i - t\Ery RENRZ 1,100 rine,.

hydr oxybenzyl ambnc)%l%r! ne, 6@3%{%( oxy%z\nizgng?ndgﬁg) Qplg}?ii ﬁ‘&sgiu(% alkyl, aryl,
hydr oxybenzy| afHoRdtsdrarvearlaliad hesylitored zytlaliy Inoyadsulkylsubstituted cycloalkyl as
hexyl oxybenzy! gayjR@} R4 . ne, 6- (2-f or nyl benzyl am no) puri ne, 6- ( 3-

f ormyl benzyl am n(% puriné, 6-(4-fornyl benzyl am no) puri ne,

30et hoxybenzy!| ‘@nylooy pdunione, -etArounbengyl.ani ng) i

et hoxybenzyl ams'ﬁlgo) purine, 6-8621%%t hyl benzyl anjlsﬁdg put i nes%lg’?é(%wi’ beteroaryl or
pent hyl benzsyl aNOHENsH helseoas groupastdesinabhedbsnzy| ani no) puri ne, 6- (4- S

f enoxybenzyl am no)puhsn s (4-f enyl bemam no) puri ne, 6- (4-
pL;)plyLbenzlyl a_rrfh:ﬁ?) pu??ﬁg?%%i%ﬂﬁlﬁéﬁ?l “B eg;ﬁlg,qr% ;gg}ip%ﬁn%Ye;ndsmdemly be
okt yl benzyl am quan,i raékyl 6s 10 12\ {heuth ri .

et hyl oxybenzyl aPi no).pur.i Ee, 6- (.3, 4- g%qgclg?oxybenﬂzgglagﬂi rlllo f)oﬁﬁlnoé,sugs-n(“é’t?dj-
5di acet oxybenz}S‘f eé?ﬁlg‘l&)“ﬂﬁ Refelegelp2 5- di ar ni nobenzyl ami no) puri ne,

di br onobenzy| agiiQ) PILLRE. ?pﬁ& 5- 4 - 4- met hoxybenzylam no) puri ne,
6-(2,3- dichlor openzylng%gntg %pnee@%’- &ﬁ_hefm gr%ﬁeﬂzﬂ@pﬂd@i}%d@ﬂthebe
di chl or obdRzylhadioge), puliyhesbsti@tét dillfl ] ar0bamzydani ér}-g%’ %Eéféhgy%_s‘(ﬂ?ﬁ&“% -

di chl or obenzyl am no),pur,i ne, 6- (3, 5- di chl orobenzyl am puri
10 tetrafl uor &%&Wléﬁfiﬁg}aﬁgﬁef%,

6- ( 2- chl or o- 3 gxBhfyiugsRP lani.no ihe, 645 . .

chl oro- 2-f 1 uor obenzygll am ng]g%rgr@eg )(;E;iffg %l?rfi%llﬁé’ﬁ’é’i?éﬁ%y‘%ﬁﬁ fepstitedne,
642, 3,5- tri ﬁlkalaO’rhanbgﬂtm Ao, hetdriiesr substituted hetaryl as defined herein:
6-(274,5-tri fl‘#Jco!ﬂobenz{Yéqam nﬁ%purl ne 6-1((3, 4,5- ’
trifluorobenzyfARMHBY plioHs, the 2roppaNHED f Where db erageantkylpdubstiture, alky,
6- (3- chl or®- 2h&eroceld | 461 Q ' L :

6- (2-chl oro-6-fl _uojrihoﬁen%/l g&nﬁﬁ% %Wﬁ%"%g&?ga@ substituted heteroaryl as defined
15di f | uor oben%%ipla'm' no) puri ne, 6- (2, 4-di fl uor obenzyl am no) puri ne, 6- (3, 4-
di f1 uor obenzyd gm urine, 6-(2,5-dif]uorobenzyl am no)purine, 643, 5-

di f1 uor obenzylCgmarglgj}%m‘?%e‘?momg%he group NHCOOR, where R is afky! or ary),;

6- (5-f | uor o- 2%afyir iok I“woTrefsRd Ry RenaYE %g%bgggc{?lﬁrg,r&ug)l ?agé% Piolesst wne aromatic

(4-fluoro-2-(trifluoromethypbenzyl am n

(t E A I( uor omet #ifptsepheyylaen bibhqut bnewitiple condensed rings in which at least one ring is
- (2- (di foguor 20X Y- zy] am no i ne, 6-

20( 3- (di leouoréggrr%%tjl;%ﬁéyl)f%g’t%ité\%@}ﬁdﬁ%gagﬁhln%,1%‘12421/1’ anthryl, or phenanthry};

(di f1 uoronet Hoxtys)ineed ylyBnieey L&, s (15 + 5o , _

(trifluoronet hypbenzy?ﬁgn‘i_ nog p%r%’]%égs(lg% ﬁr{l}g?g% Qf% is optionally substituted with

(trifl uor ometdgBdiveyiuastiane) provpneyd: ¢2hilogmy aldd, hydroxy, amino acylamino

(trifluor Omtcgbﬂamﬁﬂﬁ{%@ ' @g% urine ’ ’

6-(2-(trifluoronethy |’on%y 3 APTEART B Al ore, alkplnercapto, alkylamino, amido,

6- ( 2- f | uor o- 3abbrylf hitro| itk Wekin&ERZYHhan no) purine, 6-(2-chl oro-6-fl uoro- 3-

nmet hyl be éyl agfi} no) purj ne, 6-(6-chl or 0- 2- f | uor o- 3- net hylbenzyl ami no) puri ne,

6- (3- chFor o- 2FIGY G- IiRrs 19 Prynssatng o) benmyit anibooYdlidrdree having at least

6- ( 3- chl or o- 2nf hEQFPa:bx [ met hypbenzyl am no) purine,
-(2, 3-difl uoro-4- rre%tﬁrylt%&e#z{l/% gﬁ”l no) u%ﬁﬁ@,tﬁgrmg; the’ring being single such as

-(2, 6-di f1 upyreng; metibyl be ! & Melipl & A(2=f | Jor 0-.6-_ .. .
o(t1i 11 uor omet h%r!l}gl 4 lé?amﬁmgo) ouri ng, .cﬁlﬁienﬁd Gich | 4 Suxgazohnyl, purinyl,
- (3- chl or o- 2"BOYH P 8FRA9EH2yA! avhiehoyapLapitionslly be unsubstituted or substituted with
-(3-(triflu t Qyl:t hi zylam nQ) purine, 6-(3-fl uoro-4-nethyl
enzyl agj1 02no) gﬂfi?eqw%&é@{ip I USFS: é’.‘%‘gﬂﬁ?ff’ﬂ’éﬁz@q{%s rfdiydaminae poydangino,
5-fl uor - nearbarhdyenminbamicAloxPUdiallami ,

6- (2- ehl or o- 3, 6- di f | uor ob_eﬂzyjla Aoy ipino, alkylmergapto, carboxyl, amido, sulfo,
(trifl uoromﬁ%@%‘%’ﬂ@?%%&m&ﬁrﬁﬁ@qﬁmi ne, 6-(3-fluoro-5-
(trifluoromethyl)benzyl am no) puri ne,

6- (2- chl or 0- 4-f 1 uor obenzyl am no) puri ne, 6-(2-
5(trifluoromethoxy)benzyl am no) puri ne,

6-(3-(trifluoromnethyl)benzyl am no) puri ne, 6-

(2-(trifluoromethyDbenzyl am no) puri ne,

6- (44rifl uoromet hyGbenzyl am no) purine, 6-(4-chloro-3-(trifluoronethyl)
benzyl am no) puri ne, 6-(4-fluoro-3- (trifluoronethyl)benzyl am no)purine,

TCOO0OOWOoOH O



15di hydr oxybenzyl am no) puri ne, 6-(3, 4-di net hoxybenzylam no)purine, 6-(3, 4-
di met hoxybenzyl am no) puri ne, 6- (3, 5-di net hoxybenzylam no) puri ne,

di met hoxybenzyl am no) puri ne, 6-(2, 4-di net hoxybenzylam no) purine, 6-(2, 5-
di met hoxybenzyl am no) puri ne, 6-(2, 6-di met hoxybenzyl am no) puri ne,

6- ( 3- hydr oxy4- net hoxybenzyl am no) puri ne,

6- (2- hydr oxy- 3- net 11oxybenzylam no) puri ne, 56- ( 4-

20hydr oxy- 3- net hoxybenzyl am no) puri ne, 6-(2-hydroxy-4-

met hoxybenzyl arhgeRsrd 6 - - 2- net. enzyl am no) pur.i ne, 6-(2-
hydroxy-5-nethoxyben§@lgﬁ?ﬁo?ﬁér?ﬁgﬁeé%?ggﬁg%?%?%-3¥%(”mnh“m%&thImg Is
met hoxybenzyl a®d@dtgur i ne, 6- (4- hydr oxy- 3- net hoxybenzyl ani no) purine, 6-(2-

hydr oxy- 6- et ha l.am no) purjne, 6-(3-hydroxy-5-
25nmet hoxybenzyl %ﬁ@%dﬁ“’rﬁ%ﬁ%-f% I5i0f helersisie zpé@na&lmmbmmy sc)spuddne,
6- (3, 4- di net hythheray R BHAII 6+ 2 3 6l hylhen am no) puri.ne,
6- (2, 4- di met hyl benzyl am rfg%ﬁﬁln%?“%sf (“g,&‘a%dg!?‘rlegg‘%“y|a§8ﬁ%%§mxﬁoi%ﬁ?>i THEO,
g- E g g- g! m":"i Eyl’f@“’ﬁ?@r @ngrﬁiwiﬁnimomﬂmme, Car%an?ozylamino, acyloxy, dialkylamino,
- (3, 5-di et hy roxybenzylani.no) purine, 6-(2-
f1 uor o- 4- hydr oél§g@£%§ﬁp§°mcﬁr§?’b%¢q”ﬁ‘g9’ %’EthSWhTaﬁ’éﬁ%ﬁad thedikglapdefmeanmi no) puri ne,
6- 30( 3, 4- di ni tarohRRLYIcR: BOIRWLES -RE - dj ni.t rohenzyl am nq) pur.j ne,
6- (2- met hy1- 5- n?t, ;kgbenzyl ami ng% pu}?i Ir}e/,h( %h?req&ﬂ.s.d'n gypé%ulj R B alfqﬂ or
6- ( 3- met hy 1- 4- RbsHigIsE kAl amvouroybereimdie By)( Godpdtdrodiniofially be unsubstituted or

hydr oxybenzyl ag; ripe, 6-(2-chloro; 3, 4-di met hoxybenzylam no) puri ne,
6- (4- 10 chl 3%“8%?@%?% Frc%é%z%‘)i rﬁSnB%B&‘fni’ (Ao, acylamino, carbamoylamino,

6- (2- chl orld- 4-liydugvimh) enziokamalkg), Ph¥dro Bk . .
(3-chl or o-4- | ugr obenzyl am'%no])kgur}i}bﬁl e?’%ﬂ, oxy, alkylmercapto, alkylamino, amido,
6- (2- chl or o- 6- C}WL by DNV RY InwijTeumierseptopsulfo and the like as defined herein;
(3-chl oro- 2- net & ! rine . ,

6- (3-chl or o- 4- #E%é}[l‘il)“?ﬁ/g n}zey a%q%]lggbolﬂpi-ﬁél:letéyhere Het is a heterocycle group and R is an
( 5- chl or 0- 2- melltyd o) zgalda BBt EAGRIRYT bARIDs bei i ; :

6. (2-chl or 0. 4-F1 uot obenzyl ant n) gu?i ng? emg optionally unsubstituted or substituted
56- (4- chl or omet iy IBFBPS yTushi aSolalegann emino, hydroxy, cyano, nitro, mercapto, alkoxy,
6- (2- chl ong- 5-pihidRREN },,n0) ine, 6-(2- , .

chloro-6-nitr (glbe}_trllzyFla’m'_zdﬁ(')1 pt?;a i ncg.?bra&o if—“b‘ﬂﬁg’of‘“é’-l%"%i tirkspmina agknisepapione,
6- (5- chl or o- Zarboryloteitpy hufe] Mdfepidsd,Mad the like as defined herein before:

6- ( 3- br ono- 4- mﬁﬂ%oxé&jﬁéw m no) puri ne, 6- ;

(3, 5- di br onp- 4*#yE? ni%Pfér?P rﬁgf) Hovp i -Hel- A3-voireperbletir is a heteroaryl group
met hoxybenzyl api RO} QUKL BE - fé t hyl.benzyl am no) puri ne, 6-(4-
10but oxybenzyl an no) pgri nrcé,\u,bgétgJ gbz[}) to@ﬁ%ﬁ%ﬁﬂ%‘?’%ﬁl BEQUPE S optianally
but yl / benzy| ah® woyyhstive] obsubdtittted Uiyl ti2s dbmd}yydsbggp%%énag?kpp)s fg}liiiuﬂgd
6-(2- am begl%é;aggpno)ea%ri ne, 6-(3-am nobenzyl am no) puti he, 6-? -

ami nobenz§! ant o} BUCKH BNEBARIR; RiFosthioh e bahhel Wid malefined heein before:

6- ( 3- ami no- 4- “ghinebepzyl a4 .08 . -

6- ( 2- am no- 3- cﬁlltor o]%gnzyl aﬁ‘ldn‘rl]g%i%liﬁ , rCGQY(I?lyﬁﬁflh%@%y] group containing 3 to 15
15chl or obenzyf@kPm@ppar i ne, 6- (2- ami no- 6- chl or obenzyl ami no) puri ne,

6- (2, 6-di am no;, 3-.chl.or obenzyl anj.no) puri ne,
6- (2, 6-di am nos-ug-gtgﬁqégr ol ar‘FFn%‘fEﬂ poird rfgcloglkyly-group comprising one to five
am no- 3- chl or sibenmyhta {419 FRE, nBzilA= At -di chl or pbenzyl am no) puri ne,
6- (5-am no-2-net hyl benzyl)t%néildg p%oﬁlfl(ﬁénga o 'Bgrogeg;' amino, Hygroxsx Cyano, mtro,
6- (2- am r?é?B;ﬁﬂP‘tCﬁﬁl@eﬁlk?K)arﬂ!kydﬂmmm aeylamfino, carbamoylamino, acyloxy, dialka’lamino
(4-am no- 3- ”'%l%ﬁ]ﬂl% am no){ﬁurl n(g(é; 6- (4- benzyl oxybenz?/_l am no) puri ne,” 6-(3-
20acet yl benzy ng’)zaé ) (GHDORY, EBUCH eWXiPp e prs) ther likie as 61fingl Herein
t ri met hoxybenzfdram no) purine, 6-(2,4,5-trimet hoxybenzyl am no) puri ne,
642, 4, 6- tritpethoxybenzyl am no) purine,
:5' (3, :1,h5' t [)i rr@ﬁ"ﬁ‘ék%@ﬁli‘y ?ﬁﬁemgmﬂgcngECYS@?ﬁﬁg@dEﬂngd Whelrein_at le)ast ong of the

ri met hoxybe rine, 6-(2,3,4-tri roxybenzyl am no) puri ne,
642, 4. 6- %/ri mg@%%ﬁgﬁ%ﬁ i 65:9 ?qdng:,th a gro%/p sele():éed fro¥n the grou;?s NH, OH,
6- (2, 3, 430ri IBHir oxybenzylam no) puri ne, 6-(3, 4, 5-
25t ri hydroxybenzyl am no) puri ne, 6-(2,4,6-trihydroxybenzyl am no) puri ne,
642, 4, 5- tri cRiBtBBEhsydlehetasenllad irefers t@-a(Eywoiﬁtdrﬁﬂﬁﬁlgrbggaamﬂeﬁmé}mwwi ne,
642, 4,6- tri QNP}E g&ggﬁyloﬁgit@g% ur'bn[ﬁ, 6- (2,3, 4-trichlorobenzyl am no) puri ne,
6-(2,3,5- trichlorobenzylam )Q‘pgﬁ Tifigents, ‘such as halogen, amino, hydroxy, cyano,
6-(2,3,6-trichlorobenzylam no)purine, 6-(2,5, 6-
trichl orobenzyl am no) purine, 6-anilinopurine, 6-(2,4-
30bi s(trifluoronethyl)anilino)purine,
6- (2, 5-bis(trifluoronethypanilino)purine,
bi s(trifluoronmethyDanilino)purine,



0(2, 3-di fl uoro-6-nitroanilino)purine,
(2,4-difluoro-6-nitroanilino)purine, 6-(2,4- dijodoanilino)purine,

(2, 3-di net hyl ani | i no) puri ne, 6-(2,4-dinethylanilino)purine,

(2, 3-di met hyl-6-nitroanilino)purine, 6-(2,4-dinethoxyanilino)purine,
|nethoxyan|I|no)pur|ne 6- (2, 3-dinitro-6-nethylanilino)purine,

6- (4- hydroxy-2- nethylanilino)purine, 6-(2gchloroanilino)purine,

6- ( 3- chl or oani 1i no) puri ne, 6-(4- 25chl oroanilino)purine,

3-chl oro-2, 6- ro rine 2- chl or o- 4-
1£I uor oani | i no) g{'flrgu ngﬁrépfd u%ﬁ%&oﬁﬁ%@u?’oaﬁy Q'Wg?’pu%rlﬁl@oyml@,crﬁlcb‘%yﬁ-
f 1 uor oani | i no) paHiyteeinG- elkykmlr@pm Zeafot @1, oadidb] BAYPULIIARIP a.%(g tﬁ{:lhﬂé 55

f1 uoroanilino) aézl,chl or o- 2- quoroanlllno)purlne

f1 uor oani | i no) g?bﬁnieﬁg‘ere@é 9%hl or 0- 4- f | uor o- 5- et hyl ani | i no) puri ne,

6- (5-chl 4- |

6 (5 hl or o- 2- Ny anen T menbBEHHe O B IF g whers gusdontied o ppinalind,
6- (2- chl or &- 4- gr@dp)amdlli(ns))apw kyleor ﬁ:b(stZtucdal QK P GrherdBi mél @};yldam}p)gpwpls ey,

6- (3- chlor02 |al’lljl|ln0 urine, 3ch|oro4
(trifluoroneth ,lﬁ °F A fyhed or subs ituted with halogen ammo hydroxy, cyano,

6- (4-chl or o- 2- I(I{rﬁl f,fnh!,%ﬁget gga(%,) a?fléglaﬂl%cpuraﬁgl%mq né:arbél UO{a%?nrg I'i no) puri ne,

3-fl uoroani | ino)purine, roant’l i Moy acyloxy,

r o- 4- i odoaH#lky Imlralkbémeﬁamtﬁ fhrboxyl; andidd,r @@l |suFahRM dd¥e the like as
| uor o- 4-,4 gﬁéﬁﬁl ani lino)purine, 6-(3-fl uor o- 2- et hyl ani ' no)pur| ne,
| uor o- 4- F&nlllno)purlne 6- (4f|uoro 2- rrethylanlllno)purlne

- f

-f

-fl uoni6- 4-*cp@Eb i th anl | NO) puri ne,
-f | uor o- 2- ﬂ?t%gﬁlﬁ[?(#ln%@%tﬁﬁnﬁ? hg(g((%ﬁ’f{{{% ﬁ(?naﬁ? #ﬁ%*ﬁ)ﬂﬁéﬁ%@f
-j odoani | |SHB'=)U;§‘HP¢ plkyl \@he(r@n tlfel Qg,mfoéletéfdaﬂk’y BlougE @ms&;mblna i’;ﬂbé LRERHRLE
- i odo- 2- g i h} n?}) Bu (.2- met hoxyani | i no) pur’

- met hoxyanl | ng‘)l fi pa l?g?nné’tﬂﬁﬁ%yﬁﬁ‘iiﬂo?‘i}’}oqu rratro 6mercapto alkoxy,

- met hoxy- &t nlrmd) antylhhg ani l i no) purine,
met hoxy- 2 W‘r?et hyI an% i ng gﬁﬂrb?ﬁgylgg&@n?% ‘?@Eﬁ@{nﬁ‘ﬂ Mg Rarin,
4- net hoxy<ab P’L‘f}h #m@@r%ﬂﬁlmm dnidrtby bkﬁasrdefﬁed Beramtiaydrani | i no) pur| ne,

4- et hyl a 3-net hy| an urine, 6-(2-nethyl-
(1 §| f1uo rgyrret hd ﬂ{é )%pdliciﬂﬁ%omers aﬁq amd sa]tst eF?eof ( y

6- (2- net hyl- 4- (trlTh&lﬁﬂJ@m Nohts |

15( 2- (et hyl t hi o) ani | i no) puérﬁe t@vrté_s ﬂ@%ﬂ%éﬂv%ege)rﬁerqi Pafnﬁ%}y p%p% fdroxgy=3-.
ni troanil i no) gﬂ?’ioﬁé bengyla BUIM)PWHNJ | i r63-hyidzion-4-dhrldrébenizyTagaiy) hirRe) Pug e,
6- (2-ni tro4, 5 E|CIHR)I‘ Ilnoé ur.in

6- (2-nitro-4- 62ﬁrl uor one FUF‘H%)%@ prgo’%5("@10“3benzylﬁmlﬂo)wflﬂe 6~
ni trotetraf | u@rpainoty-HagdobeiRRimifs B Bli.n urln ,
pent af | uo%)oa | no yur| ne ﬂzs:( 2, 3, )ggré% Aelqt ? ﬁ%ﬁ?@?ﬂ%ﬁ@%ﬁd‘?‘i@) Tne, 6-
6-(2,3,5 5"6?495?“%’ aﬁ@‘)@ﬁmfﬂnﬁe 6-(2-hydroxy-6 -jodobenzylamino)purine, 6-

6-(4-(1,1,2 { 2,3,4,5, -
te'g r a1S | uor oaﬁclzl }F’;ﬁg@fﬁ?ﬁ’g‘%"gw I no (ﬁ‘j &awdﬁ@i’yoérﬁfqm%)%dﬁmme),purme

tetraf | uor oarff- fz-hmrpw—ﬁrwomobcnzylammo purme  5-(2-hydroxy-6.

6-(2, 3,5, 6- tqﬂB Luorg - (trifl'uoronet hyDBani | i no) puri ne,
(2,4, 6-tri br onBEAPFHH }Tb’ﬁﬁ)?‘t‘fé‘e 6- (&-(%h erYﬁfM@l&nByldm;r@mmbl i ngLpuri ne,

6-(2,3,4- t 5-1 | |

6 (2.2, 6. 2500y of DuonopeEpHEl MSpudiet % G-y s %éai%%?%ﬂ?@e

642, 3, 5- 2br i f(Edydeepia- ﬂum))bamzyilm;noﬁpL(ramB 6-trifluoroanilg H‘?%&"Yﬁ
I N0

642,3,4- trif} gﬁ@{)ﬁnfl éﬂﬁ%& urine, (2- trifluoronet hoxyanrT

6-(3- trifludt REY{Rfur |5r(8%5 @h)(dmli}r-ﬂ%mubmqmsenMa@)phnm) Burine,
642, 3, 4- trif(} o 060 3 nQany ; 6(245tr|net Ianlllno)purlne,
6-(2,4,6- 30 trlnghy)lwanlllno !f)%]r%% Hxﬂo@pttr chl or o- 5- ani b ﬁzﬁ Hihp b!rﬁrne

6- (3-chl or o- meﬂé(myb@)ey&mlhm)pm)wrﬁ 2 5-Bhi? i ne,
6- (3-chl or o- éﬁn Oamn% ur| ner( 6- 83}( Cgﬁg%-%lﬂlgc))ﬁ% xyanl)kﬁﬁ%ﬁ?p rine.
13 The {6 B TH O%W bepgylamme pirEgar at i on of tffe(ngﬁmwagsqpf t he

gener al 3®r nuhlardbe urd_ nt hesi sed xantin using

POCI 3 accordi ng toh‘?rllgﬂ?lp kpglrclg‘?urée&ejba%}éﬁiroxﬁaoa’%?@&ﬁpzmﬁm‘ urgenf-(Bbc.

73: 2936 (195¢9hydmy<ﬂo¢iﬁembexaylammmrmbl e (Sigm, Aldrighy {gj ka).. BAnot her
starting matagb%lb f or th %@e% n of the conmpounds of H)éen ral
fornula | S%bqﬁ’f" ”5'5 @%‘éfof{?"drhfhlylpbmzylmnum)mlgme,- pent.y|
nitrite in tribronomethane, or conmercially avail abl e. According to
the present invention the new heterocyclic derivatives based on

N6- substi tut ed adeni ne having fornula I, wherein R2 and R6 are as descri bed
herein 10 before, may be prepared from heterocyclic derivative having
formula I, wherein R6 represents brom ne, chlorine or nethyl mercapto group

20( 2,
6-(2,
6-(2,
6-(2,
d

6- (
flu
6- (
6- (
6- (
6- (
6- (
6- (
6- (
10(
6- (4-
6- (
6-



30regul ators, which contain conpound of the fornula 1 or their
phar maceutical ly acceptable salt, including a pharmaceutical carrier. 14 A
further object of this invention is the use of heterocyclic conpounds based

on N6-substituted adeni ne according to claiml of fornmula I, for
preparation of affinity absorption matrices, imobilised enzynmes for
process control, imunoassay reagents, diagnostic sanples, as well as

conmpounds and ol i-gonudeoti des, |abeled by 51 4C, 3H, avidin or biotin. This
i nvention al sodhgseayasiopsicnodaafnodsirag a conpound of for ., or their
phar maceut i cal | y accept abl eh%gl t, ?kﬁjé udi ng a phar maceut i g&ﬁﬁ@?ﬁf@‘ﬁ*%‘or
preparation of C@"‘b’f‘i‘é‘l‘*ﬁi‘éﬁé@m)ip@amfzc6F(ﬁ;ﬁsdihydrnxy168ﬁ®m@lﬁbn&ﬂﬁm%ﬁauﬁﬁe,n‘i&@td_c or
antimtotic cogmg&mg _3@135)90%i al ‘lﬂﬁ fgor treating cancer, psoriasis, rhetmatoid
arthritis, 101 Upts 1 ype qUCHPABIPRRUIRG i pl e sclerosis, bddbaitysiay-3-
pol ycystic ki dfieyroténegiagtno)girafel reejreskin raf & s _host .di sease and

j TR R S R e B L o

gout , parasgto es such as those caused b
di sease, or’ as{flibhidersgendibrniabentgamisp)mring,o SUPPr €S S6.{ TIPSk sat i on

for the t Liferatjve skin di . bject of th
Tvention i s forer T RePeiE RbdF eyt scomoben i pwine, 6.0

15N6- subst i t ut fubreblanylaiLend] Nng to o.ajm nha b for use
growt h regul at ri cgﬁp,ure, especi gal I y&Pg%nZ?I(r%é]r%e{)g ti”‘ILlrﬁ’ of i elsg@and

rsin
qual ity of agrﬁ‘&ﬁﬂ%? MPPFRIEE S . 6-(Prbremb bareplaidi)phis@, concer S(3.
het erocyclic apspRe g;g_\ N6- substj tut ed adepine of formula I for use
as cosnet b%s f_o(;@éjj@iqgllaftﬁ?% églgi ng and%é SRR omehenzy BminRRwEIC an epi de@rml
cell's, sucdR asodadeatylawioyipesngr fi broblsagtisdor4A r. object of .this
invention is t.aqe-:ﬂbuselof. et erocyclic coﬁarr%oun%s @/aéﬂe{gltogﬁmfg’l&subst i6f ted
adeni ne of forftiP&" 9 BYNYPBURG 1 egul atbof2-Fiiombesybind)puries for stiul ation

of proliferaticBRrsd Si s. ) This invention al so concerns
het erocyclic con{)oun@gyrgggg)gﬁgﬁ N6-subgt@f%‘{oé&)%ﬁ'inﬁﬁ)sﬁffmﬁorrml a b;{4for
the prepar at i shloofbeazydaminopiutingn anols{:!écdéﬁbé}ﬂ%]faﬁﬁn@bgﬂﬁ{e, and 25manye ll,_i an
enbryoni c cel Iase algd egg]}r.r\@s esp. oocytes)  cl ohing. > This invention
al so” concer ns “Hét BPRCHFYPEdfpounds  bas dui(ercetyiibzplamatd)uidned adepi(ne
accordi ngls o hdbMubohavih la 1, .for preparation of a conposition and
its using for supg% eg%?ngﬁigmgr}ggti nul St(-gé‘ﬁ‘%8¥§?€na¥lﬂlﬁm PEingr in  6-(2-
suppr essi on ofcetexyheplylamine)ejend, i on | ns@%@be%ﬂ}%jﬂgﬁyti c ?u(z;

b a , =

adm ni stratiop.. Suif}rﬁbl e routes for adm ni'stration 1'nclude or

rectal, topical ?ﬁyh%ng THEP)ARRRl | ocul Gn(2-nistberdylamidoputibe, ngual ) , 6-yAgi nal
and par ent er ahitiob&ek 1adii reSubcut anepys, .1t ramuscul ar, intravitreous,

i ntravenous, intr adgr rr:agilih(,‘kﬂiJ ntt at hecal gﬁ?j“%f&%&%ﬁy W’P&PHEH% ef erredfbut e of

adni ni st rat i oftlibpazytiepeelguinon the coAGHGulDFbby hAg ANt the,g.ﬁgsi city
S

of the ¢ ou he site of infection, anong ot hef consideratio known
to the c%ﬁ;i C@gfﬁs%ﬁélqlﬁéplgﬂ&“ c co oé’rlfﬁal%@be@w}pmir@@mme,ut 1% t c6-glout

95% of the actyavebent@ami@lRsingnt . SkN9Ls; forms, of. admi nistration

preferably conpri si ng aboglﬁnglo’o/oto gggé{?ag}g’%@lawwgp&@f’?we i rééseﬁ’iférﬁt and

adni ni st rat i JASHBPRIEYIamiBNparies, not  si ngl e(asthyleab @hAHYnFHREPr | si()r]@_about
X

5% to about Y ive ingredient. Unit dose fornms aré€, for anpl e,
coat ed t abl et?rgeﬂ]@ggﬁzgfa gﬁ ﬁé%r&ﬁ’es, Vi aﬁn (ts“,'mgtbb&é%%ﬂmlinebucine,capsul &s(4- Ot her
forms of admmétBleminod tagnind)enrigxanpl e @i S reans, .pastes

15f oans, 2§i nctures, |i a??i cks,?gdrrloés, sp?a@s@ét%@@?m ‘%H’H’Pﬁy he orike.
Exanpl es“dr e %eé%@ub@gcy Bapwiing f r omGa@anéthOxy®engylimingAthe 1. 0 J ¢gh. t he

active ingredg - Th har maceyt j cal conpositions of 't he present
i nvention are&g}rbg%%ernéz apﬁnoﬁur ner kngvd%-fﬁéfwb?nzw@m@aammee by neagds of

convent i onal hyilrokplgnzgam indg, coat gNg.pe.Li i or .l yophilising
processes. 2 E)éﬁf er abl ,ribg%ti%ns of tﬁghggﬁ?iéfn%%ﬁﬁgﬁai”éﬁ, and PH%

%’ﬁ’@ﬁ%ﬁy epubng per si ofr4 2-ferséitingy lhidcIplrRel C aqug_c(?l_s
or

addition als _

sol utions, dksRRAR r ensi ons re used, it being possible

t hese toﬂge prggérg%n%gggyﬁﬁﬁge, f or é%gﬁHWWW¢WTMGH@ﬁB@Hmf | yophti{(sed
conposi tibnsethhkyhensdmpinofribbe activeg. su .itself or together with
a carrier, foh gﬁgggje manni tol. The péarﬁ%&g%%?gg%”g’ 8% tions E4f be 25
sterilised aftdPore ﬁﬁFWQBméﬂ@ipientsxiﬂbﬂhﬂhaﬁphﬁﬁﬂﬂpﬁﬁﬁ&atiVeS,5-4_

st abi i sers, paehdibv@GSHE d/or emulsifiers, solubjlizing agents, salts
for regul ati %g t}Le o}srnnﬁbgﬁgﬁlgﬁur e %ﬁ%ﬂ?%ﬁth@ﬂ‘fyb%@}m@ﬁa)wrm@y are @f€par ed
in a manner known per se, for exanple by neans of conventional dissolving
or lyophilising processes. The sol utions or suspensions nentioned can
conpri se viscosity-increasi ng substances, such as sodi um

30car boxynet hyl cel | ul ose, dextran, polyvinylpyrrolidone or gelatine.
Suspensions in oil conprise, as the oily conponent, the vegetable,



Suitable carriers are, in particular, fillers, such as sugars, for exanple
| act ose, sucrose, nmannitol or sorbitol, cellul ose preparations and/ or

cal ci um phosphates, for 30 exanple tricalciumdi phosphate, or cal cium

hydr ogen phosphate, and furthernore binders, such as starches, for exanple
mai ze, wheat, rice or potato starch, nethylcellul ose,

hydr oxypr opyl met hyl cel | ul ose, sodi um car bo&ynet hyl cel | ul ose 17 and/or

pol yvi nyl pyrro!ﬁimgi ne, and/or, if desired, desintegrators, such as the above
menti oned star sybeandarminbyigingdr e car 5 :Ccross-1lin

pol yvi nyl pyrrol i dopne, al gi n?ﬁ(}?aci d or aqgg{gﬁflﬁgézggdﬁﬁ@ggﬁ&as sodi u%fh?‘FI

al gi nate. Addi P’lroéfﬁ]z?f"mé’i@d?fﬁ?)é’ﬁfi§eaar e, io(parpylovytanzylihine)megyl at or sg.and

| ubricants, fogepa ; jcykiec acid,, talc, .stearic acid or salts
t her eof ; such as?mag ]eag?lf}%pg@é%r aké&&ctyk)éfiy%qn&ﬁlpgxg PUS; and/ or 6-(4-
pol yet hyl ene gtthylokybearylaeinoyairinees tﬁe(ﬁ?iot?ifaceéox ?%r%??dgﬁgo)b@%et cor }ﬁ;:atno

be provi dedsvx,ia.h sui tabl e coatings which, - ap are’resi’s
gastric juite, “FHECTESRA TR QPEEID ] ngb-(RAtdamiabbenzylamimdpirnat ed UL

sol utions, wWhi &Bsoni {-.at.: enprise gymarabic, talc, 10

pol yvi nyl pyrr olfi di ndlj,e 0 "3@%’1@@%&%‘88’{"'&%‘37@{’%}’ Slﬁﬁyiﬁﬂlai’)ﬁkil%l?eﬁ"(@ﬂati ng
sol utions in sdithletsbenzaytagene)pusod, vent %-@/4-GiRh ¥R AthiHb Rl - forﬁm(?g_a
preparation of .@ﬁat' ngs, Whi (‘)h are resistant to gastric jurce; solutions of
suitable cellu QOE?@M%@ BHENS, such 642, adichlgiobetdyldndse)pptitidial at 6.(9-

hydr oxypr opy! nBé 68l al afe, ([ 0 ignments can be adm xed to
the tablets or coated zb’}aég?lz(tgpgjgﬁae‘[’]i ngIsS?B’fSc%&Z?fgﬁ%ﬂg@%W R%igent i §-(LhtiSon or
char act er iléat itelworaiehdydmeint) mhoises O (2o ibRH A aminglouring, 6.(5-

Phar naceut i cal For‘r_‘ﬁgfltl ons, which can be used orally, “are So har

capsul es of geclhgtr? ghugfopeagilamino)pysing, édBSi-eifluofobgrtyitrhine)parink, a6-(2,3,5-

pl asticiser, sufilbrebend sorpi4 9le.. .¥he hard capsul es can_contain

the active ingr edirent %’Dﬁﬁlﬁﬁ’zﬁ ‘#ﬁ"’m of@é%’gﬁJf@ or Oﬁ?rﬁ%élémf’gsp‘éf%’&npl eS-(3. 4.6-

fillers, suchtafuarebereylsmincypyrine) He@;3s6-aiftionsbendyhBlpuFART 83245l 218, tal c

or magnesi um %Efﬁarcﬂ%ez 1and tabilisers if appropriate. In sof't "capsules,

the active ingredl ent-fgngp &bl y OdPsbreédluerobsumypemitiebuiine, s ui 6-ghb-e

i quid exth pi éftusrobs: 1B y oil gy pakaffin oil or. liquid polyethylene

gl ycol or fatty aci dh?g? er CS)H%J ag’t hyl eﬁéz’g?if/fglngb&Pz%?’BﬁW%’gesgI yco@‘,é,i’ri

bei ng |ikewi séiljyesdientsdarnioolpddne;t abi | 6-655-9iMREoLARESLEARBY Surink, O exﬁagrg)#_e of
O her ’

t he pol yet hyl ' fatty aci ter 25type.
of - adm i st ag os SR RRRoBtter & CePoipk (phepmmststibeonEnduayormg v6. |

manner, whi ch{%hmpois@rifliigomety ' nent . for exanple, ipn suspended
formand in a ¢ ncent?gti oﬁ of 5’2@%’*&?%&%9@%%- preferably ag'é%fﬁh@@%"or in
a sinilar conteHesramed)itizyhanrioe)pitise, i6|c(2€(d31ubfcﬂzlﬂeltl%>d'fy§tsﬂny};QIH%IO)@%&, c.for

exanpl e, mhens3d m, are, neasured out. Qther forns are, “for ‘exanpl e,
al so pul ver u|(eﬁ(td%glro%fPétg?’a’)B%ﬁX@H{l?@Plgglef or preparing of shakes, f@(4-

exanpl e i n m (didlucBoadthenNbant faad ﬁm al so be packed in uni se
quantities. e(18 Pﬁgr magegtliﬁ(?g conposi tions, which cané”ﬁggﬁ%réds"
rectal ly, ardfuronsthbenzylsmp)pitimr i es that conprise a cogrbi.nadrbon of

the active i oA =ta) SERTY JUppository base. Suitable suppository bases
are, for exam e, rnat%m‘%%ﬁg%g‘%ﬁ?w&’ or synthetic triglyceré-(Re8yorparaffin

hydr ocar bons, (ifbloyehétiy Birenz gb e, b | kar . osj ti.ons

whi ch arg SUicﬁt @bége fQr p@r e%t a?@g%)m ni st?ﬁﬂoﬁréﬁgﬂggjﬁ@gggzﬁ%ﬁB?S}lpﬁrr‘l%e’ of an
active i nare At “qrﬂ“a\hﬁ@ argprilipl)eerizplamind)purinexanpl e of-(MeHIGo:M e salt,
or aqueous iy } ONs, Lch conprise viscosity-increasing

subst ances, %ﬁﬁﬁiﬁﬁgﬁgﬁ @@@? rllﬁ'%f céqﬁ\é\@&fpr@f re-dringthysenzyiasiing JpotincabeBor
dextran, and chiorepghops-54trfstahithiISen hive ingpedient, can al so be
present here,jn the for mé(of 10 a ’(%p%’(}?‘?ﬁglg%@?‘%’f ap%?@b&’iloe{f’%"ﬁ‘%%‘ her
with exci pi e:ﬁgf‘gl}mwﬂ%)ban@%@nme@uma,or@(qaaqdé}mmw-almammeﬂzﬂahﬁﬁd)%r}ey

addi tion of %L{btﬁ&@h@ol%gjh}ﬁ%ﬁﬁ)ﬁ{ensq| utions. such as are used, for éxanple, for
par ent al 3(?dm.§n‘i§bt ration can-al 8o BG4 %&s i nfusi on sol uti érg-fereferred
pr eser vat¥ vesnaperonfetry] b aayid @inajputigxi dans . 16k rbic.agid, or

m cr obi ci des @K{:&yas sogyl:ii c or ]gjgnz.di cgg%.%’él"%fg% ﬁ?‘ﬁ%ﬁ?gﬂzg"‘@ﬂlﬁsﬂﬂnﬁn wat er
emul si ons, WAIGRYT PRy iher)beszyiemipapurio,  but pr ef er el HugQ-4md@aY of
wat er or aquegisiaehi@dguriddie fatty phase consists, in particular,

hydrocar bons, for exanple’vaseline, paraffin oil or hard paraffins, which
preferably conprise suitabl e hydroxy conpounds, such as fatty al cohols or
esters thereof for exanple cetyl alcohol or wool wax al cohols, such as wool
wax, to 20 inprove the water-binding capacity. Enulsifiers are
correspondi ng |ipophilic substances, such as sorbitan fatty acid esters
(Spans), for exanple sorbitan ol eate and/or sorbitan isostearate. Additives




10 states nentioned above. The conpounds can be adm ni stered

prophyl actically or therapeutically as such or in the form of
pharmaceutical conpositions, preferably in an anmount, which is effective
agai nst the di seases nmentioned. Wth a warm bl ooded animal, for exanple a
human, requiring such treatnent, the conpounds are used, in particular, in
the form of pharmaceutical conposition, A faily dose of about 0.1 to
15about 5 g, preferably 0.5 g to about 2 g, of a conpound of the present

invention is adrifrifuresentthdbenzlbiminoposhye, 68 mo;@fg-,ﬁm%%gggkﬁgmgﬁﬁ %%E SSCEM

In figure 1 therg is_S the inhibition of growth of

(B) tumour cel FS"(?TC#?E%O'B%Y\@EE?@He%r%’@)‘ﬂ%l#f.m@?t(@t oxicity was determned in
t he presence ofuifabeeai LML YA kS Rr d as percentage of maxi nal
activity (in tEtg abseﬁggﬁgg‘o)%?%ﬁ%@@%&r ﬁ?:ﬁégrﬁé%t enyl adeni ne; 2F BAP:
6- (2- fiuor obel@ilﬁp@W@ybhcm@mﬁﬁ%uBﬁazé-@:cﬂl?gr@mfgjdp&%g%gﬂmggﬁ}iggr6i, e;
201- 1- 300—% B 2 6-&12- h¥c559ox¥-3-,met hoxybenzyl am no) purine. I'n Tigire 2
there are show s&HREEHREYIDEPTyiamino uring a3 trifigriemethybvenlaylamins)iBhe, (6- he
ot her cells (A-(tafigdrbg : ] Ghion of P- act osi.dase .on the
substrate X—galI lt5- brrorrgt-h_ gbgﬁllzgrrégm%@f)%%’ 95(2 ﬁ%rﬁ B&goérlleé ¥ §$)8)‘f”(‘31

ng/ m). In figlEchlofmiftailnerastehy) bareylantngedinapepd-88bs-i.n tunour cells

MCF-7 cel | s appli.cation of cytol cinin

6- ( 2- hydr oxy-3§tﬁ%¥%§§’%iﬁgﬁ?ﬁ§ﬁﬂ%§ﬁwﬁ%81(3,3- 30MCF- 7, apoptotic cells: 6 h,
AopLonl ) 12 et b Cel I 2ah, 12, 21 4ouM
Anexin FI TC v {ioromstheredbherantanpnolpiiic, i (i Guifidercotethdy Niknz 08 uringr €€n,
Pl - red. Figu. “&Pﬁmﬁﬁ tthﬂﬁ %%t ati.c cells detection using Anexin (green
fl uor escence) and Hoechste 3 MHEQIRWIRG, (i f-dicthstheminobengylsminp) pusine) ¢:s ed
usi ng 5" A ynpu8,4-diagk BhHS41Hir fea -7 tumour_cells by
6- (2- hydr oxy- [§3 met hoi?‘genz_yl alrlrli?%jg%g’rfi; g%?ﬁﬁ?@gf{eg%ﬁnoé%qn& m‘L‘out
treatment; C, lhydéwbﬁwlaeli@@)pusn@c@r(dénahylmdio@?b@rﬁmﬁﬁﬁd)ﬂ)ﬁnef@-@,a-

fl uorescence mg; : D= f.lugres ce inmage anal ysiS. Fi gures

shows the eff (raﬂé}%:}rdg(?&tg Eeasé{y Ieagl *@?}RB%%%ééﬁﬁgﬂff@ﬁtbﬁwiwmeﬁqwapﬂa@m- in

10exci sed lfihealihydeadyberizpmmiMabusse, @t@,z;egqg{e%%;gggﬁ !%ixﬁgpdrﬂaig% é@ %_Chl or ophyl |
r S oW’

eayes before the incubati on. %r t andar d

content of fresh i X

devi ati ons of %f’ﬂgl“i’?ﬁ’ P2y MIBOJDEENE, Cat3eS-distesiony eay lansno)Pasfed (2 s ne

i ndi cates con i i i,k . cytolcinin, which was 31,7 th 0,09.

In Figure 6 tﬁé@é&h?@%%ﬂhﬂﬁwg{%ﬁg&?%%qe L EYAPRMIBT ItsnS 1%, Esh wei ght

15yi el d of t obiethoxyaérzyBnmind)purige, @Qf@ﬂimﬁ%ﬁy}%ﬂ?ﬂaﬁﬁirﬁﬂ@ﬂ&% 9@.‘{1@“ ons of
-1

t he nean for g re Ilgate det erm nati ons. Dashe ne | ndicate &%l ue
for the cont roI™% R WH{WW‘?)IRBU{W,M—WrWBﬁinnﬂm?yt&nzﬂaﬁairg)plﬂnqw.?;_7 shows
i h

t he ef fectp of ht@sk i ndycti,on of betacyanin synthesis in
Amar ant hus cau%le;éu}g?-cotlyl ggéﬁﬁaﬁg%@%e’gb@%g??‘yéﬁ or 20 bars show

st andar d devi methongbeotylahmoimainef 604-Byd:8RY-b ' j . shed |ine
i ndi cates the qujl uef quré)gtae C n{_?gl {rregjltr Ngﬁe{tﬁ‘o g%%?ngg@ggﬁ%ypggl nin,
0.0430. 009. VALY T L5 eayntnzy eniap)pperce Add-hhdrogyB- units between
o oxpl ants w thos Anapngiurine ¢ (oL gy b st petn e 11 e (-
BA, 0; nil, : WidseBAPmethoxybenzplafiiga)pari®, bl{®hediogy-3hown the rel ative nunber
of dead pl anLs in rel at.inﬁ to culture time ( ;" BA, 0; ml, : mwke013AP). In
figure ;?gt her & P’é’%‘s’ﬂ"é’\%}{“‘at’ RUERE: O-fetdinRokay Rybitiotienzlapias)purdne, B43, 4-

of 30 oul ivat | o me R g B e S B i B0 i ng
exanpl es ser VEmedyibenaybamiae)putine G-(y@dintealiy I¥nEFOMInd)pifild 592 B—b]?me?ﬁ)gpe

t hereof. 22 ﬁw 2 Etarrsl e 1l 56-((33- chl or obenzyl ar ni noj 'glJri ne mol of
6- chl or opuri ne wer e g‘?z%' AEHQBUTiRE, 5 m-digretiyirt dhydroxybebytmiss)plyse, 4-(2t unol

of 3-chl or obdhizyd-aniane j.ekhylan n re added. apd the mixture
was heat gg at QOCQ:mezr ﬁ%ﬁ’kﬁgm@{’%‘ﬁd%%g?iﬂﬁ% ‘?H‘\éﬁﬁ ¢F ?W%&ﬁlfﬁﬁ,&juct was
filtered?Bff C.fetitisabaniylamins))purives é¥(3,amniaomm@@|in%aghg &I\'/_zﬁ,ﬁ{eltﬂ ed from
et hanol or 1Q.di |.f oy mani Mp. = 252C, TLC (CHO 37 MBOH:¢conc. NHACOH
(8:2:0.2, vl \?’}tg‘%bjgﬁé%‘a1%:?“%‘5%%?(WE@I-Mﬁrqby&zymo}ménq G5%4-dimbib@- 1
15Conpounds ﬁyﬁpaﬂ&ﬁz}hymﬁﬁ%dmsh&@z"%10@@,mﬁkrﬁetﬂloxybenzylamino)purine, 6-(4-



[ | N anal yses cal cul at ed/ f ound %uC %B1 9N ESI-MS _
g?fﬁﬂgfgbgﬁggfaano' 59?3/59,05 4,1/ 3,8 28,8/27,8 244 3-f|uorobegfglgn1no
59,3/59,1 4,1/3,9 28,8/27,7 244 4-fluorobenzyl am no 59, 3/59, 2 géo ,

28,8/ 27,9 244 2-chl orobenzyl arnino 55,5/55,7 3,8/ 4,2 27,0/ 26,0 | ar no
3-chl orobenzyl am no  55,5/55,2 3,8/3,9 27,0/26,2 260 4-ch|orobegf% gm
55,5/55,3 3,8/3,8 27,0/ 26,6 260 2-bronobenyl am no 47,4/ 47,6 3,

23,0/ 22,5 304 2-bronobenzyl am no 47,4/47,1
chioro-B,5-dinitrobenzylamino)purine, 6-(2-chloro-4-fluorobenzylamino)purine, 6-

(3-ch1oro-4-ﬁuorobenzylamino)purine, 6-(2-chloro-6-methylbenzylamino)purine, 6-
(3-chloro-2-methylbenzylamino)purine, 6-(3-chloro-4-methylbenzylamino)purine, 6-
(5-0111oro-2-methoxybenzylamino)purine, 6-(2—ch10ro-4-ﬂuorobenzylam.ino)purine,
5 6-(4-chloromethylbenzylam'mo)purine, 6-(2-chloro-5-nitrobenzylamino)purine, 6-(2-
chloro-6-nitrobenzylamino)purine, 6~(4-chloro-3-nitrobenzylamino)purine, 6-(5-
chloro-2-nitrobenzylamino)purine, 6-(3-bromo-4-hydroxybenzylamino)purine, 6-
(3,5-dibromo-4-hydroxybenzylam'mo)purine, 6-(3-bromo-4-
methoxybenzylamino)purine, 6-(4-bromomethylbenzylamino)purine, 6-(4-

10 butoxybenzylamino)purine, 6-(4-butoxybenzylamino)purine, 6-(4-/t-
butyl/benzylamino)purine, 6-(4-t-butyl—2,6-dimethylbenzylamino)purine, 6-(2-
aminobenzylamino)purine, 6-(3-aminobenzylamino)purine, 6-(4-
aminobenzylamino)purine, 6~(2-amino-6-chlorobenzylamino)purine, 6-(3-amino-4-
chlorobenzylamino)purine, 6—(2-amino-3—chlorobenzylamino)purine, 6-(2-amino-4-

15 chlorobenzylamino)purine, 6-(2—amino-é-chlorobenzylammo)purine, 6-(2,6~diamino-
3-chlorobenzylamino)purine, 6—(2,6-diamino~4-chlorobenzylamino)purine, 6-(4-
amino-3-chlorobenzylamino)purine, 6-(4~amino~5—dichlorobenzylamino)purine, 6~
(5-amino-2-methylbenzylamino)purine, 6-(2-amino-3-nitrobenzylamino)purine, 6-
(4-amino-3-nitrobenzylamino)purine, 6-(4-benzyloxybenzylamino)purine, 6-(3-

20 acetylbenzylamino)purine, 6-(2-acetylbenzylamino)purine, 6-(2,3,4-
trimethoxybenzylamino)purine, 6-(2,4,Sutrimethoxybenzylamino)purine, 6-(2,4,6-
trimethoxybenzylamino)purine, 6—(3,4,5-trimethoxybeniylamino)purine, 6-(2,4,6-
trirnethoxybenzylamino)purine, 6-(2,3,4-trihydroxybenzy1amino)purine, 6-(2,4,6-
trihydroxybenzylamino)purine, 6-(2,3,4-trihydroxybenzyiamino)purine, 6-(3,4,5-

25 trihydroxybenzylamino)purine, 6-(2,4,6~trihydr0xybenzylamino)purine, 6-(2,4,5-
trichlorobenzylamino)purine, 6-(2,4,5~trichlorobenzy1arnino)purine, 6-(2,4,6-
trichlorobenzylamino)purine, 6~(2,3,4~trichlorobenzy1amino)purine, 6-(2,3,5-
trichlorobenzylamino)purine, 6-(2,3,6-trichlorobenzylamino)purine, 6-(2,5,6-
trichlorobenzylamino)purine, 6-anilinopurine, 6-(2,4-

30 bis(triftuoromethyl)anilino)purine, 6-(2,S-bis(triﬂuoromethyl)ani1ino)purine, 6-(2,4-
bis(triﬂuoromethyl)ani!ino)pufine, 6-(3,5-bis(trifluoromethyl)anilino)purine, 6-(2-

bromoanilino)purine, 6-(3-bromoanilino)purine, 6-(4-bromoanilino)purine, 6-(4-



/23,1 304 2-bronobenzylam no 47,4/47,8 3,3/3,4 23,0/22,3 304
gi%ﬁbﬁeﬁ?&?am no 41,0/41,4 2,8/2,8 20,0/19,5 352 2-met hyl benzyl am no
65,2/ 64,9 5,5/5,8 29, 3/29,8 240 3-nethyl benzyl am no 65,2/64,722,0
29:3/29,9 240 4- et hyl benzyl am no 65, 2/65,7 5,5/5,4 29,3/27,5
2- met hoxyl benzyl am no 61,2/61,0 5,1/5,5 27,4/26,6 256
3- net hoxyl benzyl atnino 61,2/61,0 5,1/5,3127,4/27,5 256 . bengvl am no
4- met hoxyl benzyl ami no 61,2/60,7 5,1/5,3 27,4/26,7 256 3-nitrobenzy

53,3/53,1 3, 7/Bofo-2-chloroanilino)purine, 6-(4-bromo-3-chloroanilino)purine, 6-(2-bromo-6-
chloro~4-(trifluoromethy!)anilino)purine, 6-(4-bromo-5,6-difluoroanilino)purine, 6-
(2-bromo-4,6-difluoroanilino)purine, 6~(4-bromo-2,6~diﬂuoroanilino)purine, 6-(4-
bromo-2-flucrocanilino)purine, 6-(2-bromo-4-fluoroanilino)purine, 6-(2-bromo-4-

5 methylanilino)purine, 6-(3-bromo-2-methylanilino)purine, 6-(4-bromo-3-
methylanilino)purine, 6-(2-br0mo-4~(triﬂuoromethoxy)anilino)purine, 6-(3-bromo-4-
(trifluoromethoxy)anilino)purine, 6~(4-bromo~2-(triﬁuoromethoxy)ani!ino)purine, 6-
(2-bromo-4,5 6-trifluoroanilino)purine, 6-(2,4-dibromoanilino)purine, 6-(2,5-
dibromoanilino)purine, 6-(2,4-dibromo-3,6—dichloroanilino)purine, 6-(2,6-dibromo-

10 4-fluoroanilino)purine, 6-(2,6~dibr0mo-4-(tn'ﬂuoromethoxy)anilino)purine, 6-(2,4~
dibromo-6-(triﬂuoromethyl)anilino)purine, 6-(2,6-dibromo-4-
(trifluoromethyl)anilino)purine, 6-(2,3-dichloroanilino)purine, 6-(2,4-
dichloroanilino)purine, 6-(2,5-dichloroanilino)purine, 6-(2,6-dichlorooanilino)purine,
6-(3,4-dichloroanilino)purine, 6-(3,5-dichloroanilino)purine, 6-(2,6-dichloro-4-

15 (trifluoromethoxy)anilino)purine, 6-(2,4-dichloro~6-(triﬂuoromethyl)anilino)purine,
6~(2,G-dichloro-4-(triﬂuoromethyI)anilino)purine, 6-(2,3-difluoroanilino)purine, 6-
(2,4-difluoroanilino)purine, 6-(2,5-difluoroanilino)purine, | 6-(2,6-
difluoroanilino)purine, 6-(3,4-difluoroanilino)purine, 6-(3,5-difluoroanilino)purine,
6-(2-difluoromethoxyanilino)purine, 6-(2-difluoromethoxy-5-nitroanilino)purine, 6-

20 (2,3-difluoro-6-nitroanilino)purine, 6-(2,4-diﬂu0ro-6-nitroanilino)purine, 6-(2,4-
dijodoanilino)purine, 6-(2,3-dimethylanilino)purine, 6-(2,4-dimethylanilino)purine,
6-(2,3-dimethyl-6-nitroanilino)purine, 6-(2,4-dimethoxyanilino)purine, 6-(2,3-
dimethoxyanilino)purine, 6-(2,3-dinitro-6-methylanilino)purine, 6-(4-hydroxy-2-
mﬂ@hMMmbmhq&@memmmmmwmq664Mmmmmmmmmq&m-

25 chloroanilino)purine, (3-chloro-2,6-dibromo—4-ﬂuoroanilino)purine, 6-(2-chloro-4-
fluoroanilino)purine, 6-(2-chloro-5-fluoroanilino)purine, 6-(2-chloro-6-
fluoroanilino)purine, 6-(3-chloro-2-fluoroanilino)purine, 6-~(3-chloro-4-
fluoroanilino)purine, 6-(4-chloro-2-fluoroanilino)purine, 6-(5-chloro-2-
fluoroaniline)purine, 6-(2-01110ro-4—f1u0ro-5-methylanilino)purine, 6-(5-chloro-4-

30 fluoro-2-nitroanilino)purine, 6-(5-chloro-2-hydroxyanilino)purine, 6-(4-chloro-2-
iodoanilino)purine, 6-(2-chloro-4-iodoanilino)purine, 6-(2-chloro-6-

methylanilino)purine, 6-(3~chloro-2-methylanilino)purine, 6~(3-chloro-4-



31,1/30,8 271 23 4-nitrobenzylam no 53,3/53,0 3,7/3,5 31,1/30,8 271
2, 4-di chl orobenzyl amno 49,0/49,4 3,1/3,1 23,8/23,1 295

3, 4-di chl orobenzyl am no 49,0/49,1 3,1/3,2 23,8/23,0 295

2, 3-di hydr oxybenzyl am no 56, 2/ 55,7 3,5/3,2 27,2/27,9 258

2, 4-di hydr oxybenzyl am no 56, 2/55,4 3,5/3,4 27,2/27,7 258

3, 4-di hydroxybenzyl am no 56, 2/55,5 3,5/334 27,2/ 27,7 258 270

2- hydr oxy- 3- net hoxybenzyl am no 57,5/57,2 4,8/ 4,6 25,8/26,4

i' Eygr OXy- g: %WE@%&@%%@O)@%@# g? 21%phﬂ)’r?—lzfktrﬁlu%?éxgétg&’y?an%?nzo)purine, 6-
Shyaroxy ne(Z—ﬂuo¥Oanilin>;)purine, 6-(3-,1‘luoroar;ilino)purine, 6~(4-fluoroanilino)purine, 6-(2-
fluoro-4-iodoanilino)purine, 6-(2-fluoro-5-nitroanilino)purine 6-(2-fluoro-4-
methylanilino)purine, 6-(3-fluoro-2-methylanilino)purine, 6-(3-fluoro-4-

5 methylanilino)purine, 6-(4-fluoro-2-methylanilino)purine, 6-(3-fluoro-4-
methylanilino)purine, 6-(5-fluoro-2-methylanilino)purine, 6-(4-fluoro-2-
nitroanilino)purine, 6-(4-fluoro-3-nitroanilino)purine, 6-(2-jodoanilino)purine, 6-(2-
ﬂuoro-4~(tn'ﬂuoromethyl)anilino)purine, 6-(4-iodo-2-methylanilino)purine, 6-(2-
methoxyanilino)purine, 6-(3-methoxyanilino)purine, 6-(4-methoxyanilino)purine, 6-

10 (2-methoxy-5-methylanilino)purine, 6-(2-methoxy-6-methylanilino)purine, 6-(4-
methoxy-2-methylanilino)purine, 6-(5-methoxy-2-methylanilino)purin, 6-(4-
methoxy-3-(trifluoromethyl)anilino)purin, 6-(2-methylanilino)purine, 6-(4-
methylanilino)purine, 6~(3-methylanilino)purine, 6-(2-methyl-3-
(m&mmmﬁhmwmmm®wﬂmﬂ%&mmmmmaﬂMNmmmmWEMMmemq&

15 (2-(methylthio)anilino)purine, 6-(4-(methyithio)anilino)purine, 6-(2-
nitroanilino)purine, 6-(3-nitroanilino)purine, 6-(4-nitroanilino)purine, 6-(2-nitro-
4,5,6-trifluoroanilino)purine, 6-(2-nitro-4-(trifluoromethoxy)anilino)purine, 6-(2-
nitrotetrafluoroanilino)purine, 6-(2,3,4,5,6-pentabromoanilino)purine, 6-(2,3,4,5,6-
pentafluoroanilino)purine, 6~(2,3,4,5-tetrachloroanilino)purine, 6-(2,3,5,6-

20 tetrachloroanilino)purine, 6-(4-(1, 1,2,2-tetrafluoroethoxy)anilino)purine, 6-(2,3,4,5,-
tetrafluoroanilino)purine, 6-(2,3,4,6,~tetrafluoroanilino)purine, 6-(2,3,5,6,-
tetrafluoroanilino)purine, 6—(2,3,5,6-tctraﬂuoro-4—(triﬂﬁoromethyl)anilino)purine, G-
(2,4,6-tribromoanilino)purine, 6-(2,4,6-tribromo-3,5-dijodoanilino)purine, 6-(2,3 ,4-
trichloroanilino)purine, 6-(2,4,5-trichloroanilino)purine, 6-(2,4,6-

25 trichloroanilino)purine, 6-(2,4,5-trifluoroanilino)purine, 6-(2,3,5-
triflucroanilino)purine, 6-(2,3,6-trifluoroanilino)purine, 6-(2,3 4-
trifluoroanilino)purine, 6-(2-trifluoromethoxyanilino)purine, 6-(3-
trifluoromethoxyanilino)purine, 6-(4-trifluoromethoxyanilino)purine, 6-(2,3,4-
trifluoro-6-nitroanifino)purine, 6-(2,4,5-trimethylanilino)purine, 6-(2,4,6-

30 trimethylanilino)purine, 6-(3-chloro-5-aminoanilino)purine, 6-(3-chloro-4-
carboxyanilino)purine, 6-(3-amino-4-chloroanilino)purine, 6-(3-chloro-4-

aminoanilino)purine, 6-(3-carboxy-4-hydroxyanilino)purine.
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,8/4,7 25,8/ 26,2 272 3-hydroxy-4-nmet hoxybenzyl arnino 57,5/57,0 4,8/ 4,5
5,8/26,7 272 2, 3-di met hoxybenzyl ami no 58,9/59, 3 5,3/5,48 24,5/24,5 286
i met hoxybenzyl am no 58,9/59,3 5,3/4,9 24,5/25,5 286

met hoxybenzylarnino 58,9/59,7 5,3/5,6 24,5/24,8 286

- met hoxybenzyl ami no 58,9/59,7 5,3/5,32 24,5/ 24,4 286

6-tri met hoxybenzylam no 57,1/57,3 5, 5,3 22,2/22,8 316

, 5-trinet hoxybenzyl am no 57,1/57,1 5,4/5,2 22,2/22,5 316

-di f
-di f

| uor obenzy kg i

| uor obenzylai nﬂﬂg@%ﬁé@‘ﬂﬁg gl gl;gpa%at?o% B file gompounds of the general

formula 1 1s 6-chloropurine, synthesised from hypoxantin using POCl; according to
the Dterature (Davoll and Blowy, J. Am. Chem. Soc. 73:2936 (1957)) or
commercially available (Sigma, Aldrich, Fluka).

Another starting material for the preparation of the compounds of the general
formula I is 6-bromopurine, synthesised from hypoxantin using n-pentyl nitrite in
tribromomethane, or commercially available.

According to the present invention the new heterocyclic derivatives based on
N-substituted adenine having formula I, wherein R2 and R6 are as described herein
before, may be prepared from heterocyclic derivative having formula I, wherein R6
represents bromine, chlorine or methylmercapto group and R2 is as described herein
before, by a nucleophilic substitution in order to convert chlorine, bromine, or
methylmercapto group at R6 position to any other meaning of substituent R6, as
described herein before, to obtain the compound having formula 1.

A farther method according to the present invention is the preparation of the
compounds of formula I, characterised in that the heterocyclic derivative having
formula I, wherein R2 is hydrogen and R6 represents an amino group, is substituted
at the R6 position by the reaction with an aldehyde having the formula R6'-CHO,
wherein R6" is described herein before, in order to convert the amino group at the
R6 position to any other meaning of substituent R6, as described herein before, to
obtain the compound of formula 1.

This invention also concerns heterocyclic compounds based on Né-substituted
adenine according formula I for use as pharmaceuticals.

This invention further concerns heterocyclic compounds based on N°-
substituted adenine according to claim 1 of formula I for use as growth regulators of
plant, mammal, microorganisms, yeast and fungal cells.

This invention also concerns heterocyclic compounds based on N-substituted
adenine according to claim 1 of formula I for use as cosmetics.

Object of the present invention are also pharmaceuticals, cosmetics or growth
regulators, which contain compound of the formula I or their pharmaceutically

acceptable salt, including a pharmaceutical carrier.



26,8/ 27,3 262 2,3,4-trifluorobenzylamno 51,6/51,1 2,9/2,7 25,1/25,5 280
3-chl oro-4-fl uorobenzyl am no 51,9/50,9 3,3/3,4 25,2/25,7 278
2-(trifluoronethyl)benzylam no 53,2/52,9 3,4/3,1 23,9/24,5 294
3-(trifluoronethyl)benzylam no 53,2/52,9 3,4/3,2 23,9/24,6 294 o
4-(trifluoromethyl)benzylam no 53,2/52,7 3,4/3,1 23,9/24,8 294 Anilino
62,5/62,2 3,3/3,1 33,1/33,8 212 2-fluorganilino 57,6/57,0 3,5/3,4 30,6/31,1
230 3-fluoroanilino 57,6/57,1 3,5/3,3 30,6/31,5 230 4-fluoroanilino

57,6/57,0 3, 5/'3, 3A3Anférdbiert of this invention is the use of heterocyclic compounds based
on N-substituted adenine according to claim 1 of formula I, for preparation of
affinity absorption matrices, immobilised enzymes for process control, immunoassay
reagents, diagnostic samples, as well as compounds and oligonucleotides, Jabeled by
5 ¢, H, avidin or biotin,

This invention also concerns method of using a compound of formula I or
their pharmaceutically acceptable salt, including a pharmaceutical casrier for
preparation of a pharmaceutical composition destined for use as mitotic or
antimitotic compound, especially for treating cancer, psoriasis, rheumatoid arthritis,

10 Tupus, type I diabetes, multiple sclerosis, restenosis, polycystic kidney disease, graft
rejection, graft versus host disease and gout, parasitoses such as those caused by
fungi or protists, or Alzheimer's disease, or as antineurogenerative drugs, or to
suppress immunostimulation or for the treatment of proliferative skin diseases.

Object of the invention is further the use of heterocyclic compounds based on

15 N°substituted adenine according to claim 1 of formula I for use as growth regulators
in agriculture, especially for increasing of yield and quality of agricultural products,

This invention also concerns heterocyclic compounds based on Né-substituted
adenine of formula I for use as cosmetics for inhibiting ageing and senescence of
mammalian epidermal cells, such as keratinocytes or fibroblasts.

20 A further object of this invention is the use of heterocyclic compounds based
on N-substituted adenine of formula I as growth regulator in tissue cultures for
stimulation of proliferation and morphogenesis.

This invention also concerns heterocyclic compounds based on N°-substituted
adenine of formula I, for the preparation of a composition and its using for plant and

25 mammalian embryonic cells and embryos (esp. oocytes) cloning.

This invention also concerns heterocyclic compounds based on Ne-substituted
wmmemmmm@mcmmﬂhwmg%mmmLﬁnmmmmmndawmmmmmam
hmmmgﬁu&mmﬁ%MghmmmmMmMan&ganhﬁmormsmmm$Mnof

transplant rejection in mammals.



- nilino 53,8/53,2 3,3/3,2 28,5/29,3 246 3-chloroanilino
3208?5§?£Og?g/3,3 28,5/ 28,9 246 4-chloroanilino 53,8/53,4 3,3/3,2 28,5/ 29, 3
246 2-bronpanilino 45,5/45,0 2,8/ 2,7 24,1/24,7 291 3-bronpanilino 45,5/25,0
2,8/ 2,7 24,1/24,9 291 4-bronmpanilino 45,5/44,7 2,8/2,4 24, _1/ _25, 1 291
2-jodoani lino 39,2/38,5 2,4/2,1 20,8/21,3 338 2-nethoxyanilino 59, 7/59, 4
4,6/4,6 29,0/29,4 242 24 3-methoxyanilipo 59,7/59,1 4,6/4,5

Therapeutic administration

Suitable routes for administration include oral, rectal, topical (including

dermal, ocular, buccal and sublingual), vaginal and parenteral (including

5 subcutaneous, intramuscular, intravitreous, intravenous, intradermal, intrathecal and
epidural). The preferred route of administration will depend upon the condition of the
patient, the toxicity of the compound and the site of infection, among other
considerations known to the clinician.

The therapeutic composition comprise about 1% to about 95% of the active

10 ingredient, single-dose forms of administration preferably comprising about 20% to
about 90% of the active ingredient and administration forms which are not smgle-
dose preferably comprising about 5% to about 20% of the active ingredient. Unit
dose forms are, for example, coated tablets, tablets, ampoules, vials, suppositories or
capsules. Other forms of administration are, for example, ointments, creams, pastes,

15 foams, tinctures, lipsticks, drops, sprays, dispersions and the like. Examples are
capsules containing from about 0.05 gto about 1.0 g of the active ingredient.

The pharmaceutical compositions of the present invention are prepared in a
manner known per se, for example by means of conventional mixing, granulating,
coating, dissolving or lyophilising processes.

20 Preferably, solutions of the active ingredient, and in addition also suspensions
or dispersions, especially isotonic aqueous solutions, dispersions or suspensions, are
used, it being possible for these to be prepared before use, for example in the case of
Iyophilised compositions which comprise the active substance by itself or together
with a carrier, for example mannitol. The pharmaceutical compositions can be

25 sterilised and/or comprise excipients, for example preservatives, stabilisers, wetting
agents and/or emulsifiers, solubilizing agents, salts for regulating the osmotic
pressure and/or buffers, and they are prepared in a manner known per se, for example
by means of conventional dissolving or lyophilising processes. The solutions or
wwm@mummbmdmnwmmMﬂ%memmwmgmemwﬁmhmmmMm

30 carboxymethylcellulose, dextran, polyvinylpyrrolidone or gelatine.

Suspensions in oil comprise, as the oily component, the vegetable, synthetic

or semi-synthetic oils customary for injection purposes. Qils which may be



il 242
29,0/ 29,7 242 4-nethoxyanilino 59,7/59,2 4,6/4,5 29,0/29,6 24.
2-nmethylanilino 64,0/63,7 4,9/4,7 31,1/31,8 226 3-nethylani |lino 64,0/63,7
4,9/ 4,8 31,1/31,9 226 4-nethylanilino 64,0/63,5 4,9/4,7 31,1/32,0 226 .
E;<arrpl e 2 5M xture of 10 mmol adenine, 12 nmol 2-nethoxybenzal dehyde a 5

; : : i d
98- 100% formc acid was refluxed for 3 days. After form c aci _
evaporat(i)on, the resulting nmaterial was gé)ol ed and subsequently washed with
0

[ [ [ S iled with 60nl of water, filtered
40mL of diethylether. Solid residue wa 10k e
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cal cul at ed/ f comgonen?ya Rink-Uhifr BletyMRid Mividgl § -260i25:600.098652 ¥l 35 NBms
for example lauric acid, tridecylic acid, myristic acid, pentadecylic acid, paimitic
acid, margaric acid, stearic acid, acid, arachidonic acid, behenic acid or
5 comesponding unsaturated acids, for example oleic acid, elaidic acid, euric acid,
brasidic acid or linoleic acid, if appropriate with the addition of antioxidants, for
example vitamin E, B-carotene or 3,5-di-tert-butyl-4-hydroxytoluene. The alcohol
component of these fatty acid esters has not more than 6 carbon atoms and is mono-
or polyhydric, for example mono-, di- or trihydric alcohol, for example methano!,
10 ethanol, propanol, butanol, or pentanol, or isomers thereof, but in particular glycol
and glycerol. Fatty acid esters are therefore, for example: ethyl oleate, isopropyl
myristate, isopropyl palmitate, “Labrafil M 2375¢ (polyoxyethylene glycerol
trioleate from Gattefoseé, Paris), “Labrafil M 1944 C§* (unsaturated polyglycolated
glycerides prepared by an alcoholysis of apricot kernel oil and made up of glycerides
15 and polyethylene glycol esters; from Gattefoseé, Paris), “Labrasol“ (saturated
polyglycolated glycerides prepared by an alcoholysis of TCM and made up of
glycerides and polyethylene glycol esters; from Gattefoseé, Paris) and/or “Miglyol
812“ (triglyceride of saturated fatty acids of chain length Cs to Cy, from Hiils AG,
Germany), and in particular vegetable oils, such as cottonseed oil, almond oil, olive
20 oil, castor oil, sesame oil, soybean oil and, in particular, groundnut oil,

The preparation of the injection compositions is carried out in the customary
manner under sterile conditions, as are bottling, for example in ampoules or vials,
and closing of the containers,

For example, pharmaceutical compositions for oral use can be obtained by

25  combining the active ingredient with one or more solid carriers, if appropriate
granulating the resulting mixture, and, if desired, processing the mixture or granules
to tablets or coated tablet cores, if appropriate by addition of additional excipients.

Suitable carriers are, in particular, fillers, such as sugars, for example lactose,
sucrose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for

30 example tricalcium diphosphate, or calcium hydrogen phosphate, and furthermore
binders, such as starches, for example maize, wheat, rice or potato starch,

methylcellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose



4,7 3,8/ 4,1 27,0/27,6 3-chlorobenzyl am no 55,5/54,8 3,8/3,9
23:8;27,2 260 4-chl orobenzyl am no 55,5/54,5 3,8/ 4,0 27,0/27,6 260
2- bronobenzyl ami no 47,4/46,7 3,3/3,5 23,0/ 23,4 304 2-bronmobenzyl am no
47,4/ 46,5 3,3/3,4 23,0/ 23,3 304 2-net hyl benzyl am no 65, 2/64,8 5,5/5,9
29,3/ 29,8 240 3-nethyl benzyl am no 65, 2/64,8 5,5/5,7 29,3/30,1 240 _
4- et hyl benzyl am no 65,2/64,7 5,5/5,8 29, 3729,9 240 2- net hoxyl benzyl am no
61,2/ 60,3 5,1/5,3 27,4/ 27,9 256 3-net hoxyl benzyl am no 61, 2/ 61, 00

and/or polyvinylpyrrolidine, and/or, if desired, desintegrators, such as the above
mentioned  starches, and furthermore carboxymethyl-starch,  cross-linked
polyvinylpyrrolidone, alginic acid or a salt thereof, such as sodium alginate,
Additional excipients are, in particular, flow regulators and lubricants, for example

5 salicylic acid, tale, stearic acid or salts thereof, such as magpesium stearate or
calctum stearate, and/or polyethylene glycol, or derivatives thereof.

Coated tablet cores can be provided with suitable coatings which, if
appropriate, are resistant to gastric juice, the coatings used being, inter alia,
concentrated sugar solutions, which, if appropriate, comprise gum arabic, talc,

10 polyvinylpyrrolidine, polyethylene glycol and/or titanium dioxide, coating solutions
in suitable organic solvents or solvent mixtures or, for the preparation of coatings
which are resistant to gastric juice, solutions of suitable cellulose preparations, such
as acetylcellulose phthalate or hydroxypropylmethylcellulose phthalate, Dyes or
pigments can be admixed to the tablets or coated tablet coatings, for example for

15 identification or characterisation of different doses of active ingredient.

Pharmaceutical compositions, which can be used orally, are also hard
capsules of gelatine and soft, closed capsules of gelatine and a plasticiser, such as
glycerol or sorbitol. The hard capsules can contain the active ingredient in the form
of granules, mixed for example with fillers, such as maize starch, binders and/or

20 lubricants, such as talc or magnesium stearate, and stabilisers if’ appropriate. In soft
capsules, the active ingredient is preferably dissolved or suspended in suitable liquid
excipients, such as greasy oils, paraffin oil or liquid polyethylene glycol or fatty acid
esters of ethylene glycol or propylene glycol, it being likewise possible to add
stabilisers and detergents, for example of the polyethylene sorbitan fatty acid ester

25 type.

Other oral forms of administration are, for example, syrups prepared in the
wmmmymmmmMthWM%ﬂmmmmMgmeﬁnmm@qhwmmmw
form and in a concentration of about 5% to 20%, preferably about 10% or in a
mmemMMmMnMMMWMmmawﬂﬂﬁﬁhﬂﬂqu%mmmmqwmnS

30 or 10 ml are measured out. Other forms are, for example, also pulverulent or liquid
concentrates for preparing of shakes, for example in milk. Such concentrates can also

be packed in unit dose quantities.



5,1/5,3 27,4/ 27,9 256 4-net hoxyl benzyl am no 61, 2/60,4 5,1/5,2 27,4/28,3 256
2:4-dichlorobenzylanino 49,0/ 48,4 3,1/3,0 23,8/24,4 295

3, 4-di chl orobenzyl am no 49,0/48,6 3,1/3,1 23,8/24,4 295 s 2 4 - g

2, 3-di met hoxybenzyl am no 58,9/58,8 5,3/5,4 24,5/24,7 286 & Eh 4

i met hoxyb enzyl am no 58,9/58,4 5,3/5,8 24,5/25,5 286 3 , 4- |n}e h o y
enzyl am no 58,9/58,5 5,3/5,6 24,5/25,2 28¢g 3, 5-di net hoxybenzy gg12/57 ,
58,9/58,7 5,3/5,4 24,5/25,0 286 2 ,4 ,6-trinethoxybenzyl am no , ,

5,4/5,4 22,2122, 5 3ardaufeal ChABS BN PEARY @MH20:sed rectally, are, for example,
suppositories that comprise a combination of the active ingredient with a suppository
base. Suitable suppository bases are, for example, naturally occurring or synthetic
triglycerides, paraffin hydrocarbons, polyethylene glycols or higher alkanols.

5 Compositions which are suitable for parental administration are aqueous
solutions of an active ingredient in water-soluble form, for example of water-soluble
salt, or aqueous injection suspensions, which comprise viscosity-increasing
substances, for example sodium carboxymethylcellulose, sorbitol and/or dextran, and
if appropriate stabilisers. The active ingredient can also be present here in the form of

10 a lyophilisate, if appropriate together with excipients, and be dissolved before
parenteral administration by addition of suitable solvents. Solutions such as are used,
for example, for parental administration can also be used as infusion solutions.
Preferred preservatives are, for example antioxidants, such as ascorbic acid, or
microbicides, such as sorbic or benzoic acid.

15 Ointments are oil-in-water emulsions, which comprise not more than 70%,
but preferably 20 - 50% of water or aqueous phase. The fatty phase consists, in
particular, hydrocarbons, for example vaseline, paraffin oil or hard paraffins, which
preferably comprise suitable hydroxy compounds, such as fatty alcohols or esters
thereof, for example cetyl alcohol or wool wax alcohols, such as wool wax, to

20 improve the water-binding capacity. Emulsifiers are corresponding  lipophilic
substances, such as sorbitan fatty acid esters (Spans), for example sorbitan oleate
and/or sorbitan isostearate, Additives to the aqueous phase are, for example,
humectants, such as polyalcohols, for example glycerol, propylene glycol, sorbital
and/or polyethylene glycol, or preservatives and odariferous substances,

25 Fatty ointments are anhydrous and comprise, as the base, in particular,
hydrocarbons, for example paraffin, vaseline or paraffin oil, and furthermore
naturally occurring or semi-synthetic fats, for example hydrogenated coconut-fatty
acid triglycerides, or, preferably, hydrogenated oils, for example hydrogenated
groundnut or castor oil, and furthermore fatty acid partial esters of glycerol, for

30 example glycerol mono- and/or distearate, and for example, the fatty alcohols, They
also contain emulsifiers and/or additives mentioned in connection with the ointments

which increase uptake of water.



57,1/ 57,4 5,4/5,5 22,2/22,5 316 Exanple 3 5 1n vitro Cytotoxic Activity of
Novel Conpounds One of the paraneters used, as the basis for cytotoxicity
assays, is the nmetabolic activity of viable cells. For exanple, a
mcrotiter assay, which uses the Calcein AM is now widely used to
gquantitate cell proliferation and cytotoxicity. For instance, this assay is
used in drug screening prograns and in 10jg¢henosensitivity testing. Because
only netabolically active cells cleave Calcein AM these assays detect

vi abl e cells excl Uslr%ﬁhé’are'ﬁl‘]%%&t r{u}‘isx%s hﬁlﬂ%ﬁ%@%ﬁ%@r@%ﬁ@ fe‘t/onnds to

t he nunber of V|tal cel smthec ure Emi a
cell line CEMOiht b&wepmdydre dn HeriBOlag felttyraeonols, for HASIHIE RUMKAMERR or 3855
carci noma cel laléo'hQE \ 1549, 15 [\/DA MB-231; gl ioblastond UB7MG cel | s;
cervical carcinhona t ﬁﬁysa"@éLRr CXAUPRIE g rRibe 08 3(92@‘83%¢\d11®@@b§2$olﬂdepfa¢eadet | ul ar
car ci noma Hep@&amplRusenfophl 1 tall one rrow
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mentioned above for ointments and creams, and the additives mentioned there are
likewise used.

Tinctures and solutions usually comprise an aqueous-ethanolic base to which,
humectants for reducing evaporation, such as polyalcohols, for example glycerol,
30 glycols and/or polyethylene glycol, and re-oiling substances, such as fatty acid esters

with lower polyethylene glycols, i.e. lipophilic substances soluble in the aqueous
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mixture to substitute the fatty substances removed from the skin with ethanol, and, if
necessary, other excipients and additives, are admixed,

The present invention further provides veterinary compositions comprising at
least one active ingredient as above defined together with a veterinary carrier
5 therefor. Veterinary carriers are materials for administering the composition and may
be solid, liquid or gaseous materials, which are inert or acceptable in the veterinary
art and are compatible with the active ingredient. These veterinary compositions may

be administered orally, parenterally or by any other desired route.
The invention also relates to a process or method for treatment of the disease
10 states mentioned above. The compounds can be administered prophylactically or
therapeutically as such or in the form of pharmaceutical compositions, preferably in
an amount, which is effective against the diseases mentioned. With a warn-blooded
animal, for example a human, requiring such treatment, the compounds are used, in
particular, in the form of pharmaceutical composition. A daily dose of about 0.1 to
15 about 5 g, preferably 0.5 g to about 2 g, of 2 compound of the present invention is

administered here for a body weight of about 70 k.

Figures
In figure 1 there is shown the inhibition of growth of K562 (A) and

20 CEM (B) tumour cell lines by tested compounds. Cytotoxicity was determined
in the presence of Calcein AM. Activity is presented as percentage of maximal
activity (in the absence of inhibitors). iP: isopentenyladenine; 2F BAP: 6-(2-
fluorobenzylamino)purine; 2C1 BAP: 6~(2-chlorobenzylamino)purine; 20H-
30CH; BAP: 6-(2-hydroxy-3-methoxybenzylamino)purine.

25 In figure 2 there are shown senescent cells in culture of human fibroblasts (B)
(the other cells (A)) stained blue due to the action of f-galactosidase on the substrate
X-gal (5—bromo~4-chloro-3—indolyl-B—D-galactopyranosid) (1 mg/ml).

In figure 3 there is shown the induced apoptosis in tumour cells MCF-7 cell

line after application of cytokinin 6-(2-hydroxy-3-methoxybenzylamino)purine. A

30 MCF-7, apoptotic cells: 6 h, 12, 20uM, B MCF-7, secondary necrotic cells (i.c.
necrosis following apoptosis), 12 h, 12, 40 uM; C MCF-7, necrotic cells, 24h, 12,
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40pM. Anexin FITC V (Mol. Probes) and propidium iodide staining: anexin ~ green,
PI - red, |

Figure 4 shows the apoptotic cells detection using Anexin (green
fluorescence) and Hoechstem 33285 (blue fluorescence) staining. Analysed using
“Olympus image analysis” afier treatment of MCF-7 tumour cells by 6-(2-hydroxy-
3-methoxybenzylamino)purine. A,B — control cells without treatment; C,D —
apoptotic cells (condensation of chromatin); A,C — fluorescence microscopy; B,D -
fluorescence image analysis.

Figure 5 shows the effect of tested compounds on retention of chlorophyll in
excised wheat leaf tips. Values are expressed as % of initial chlorophyll content of
fresh leaves before the incubation. Error bars show standard deviations of the mean
for 5 replicate determinations. Dashed line indicates contro] incubation without any
cytokinin, which was 31,7 £ 0,9.

In Figure 6 there is shown the effect of tested compounds on fresh weight
yield of tobacco callus culture. Error bars show standard deviations of the mean for 5
replicate determinations. Dashed line indicates the value for the control treatment
without any cytokinin, 2,2 + 0,4 g.

Figure 7 shows the effect of tested compounds on dark induction of
betacyanin synthesis in Amaranthus coudatus cotyledon/hypocotyl explants, Error
bars show standard deviations of the mean for 5 replicate determinations. Dashed
line indicates the values for the control treatment without added cytokinin,
0.0430.009. Values represent the difference in O.D. units between absorption at 537
and 620 nm.

Figure 8 shows the relative number of explants with at least one brown leaf
in function of culture time ( :BA, ®:mT, mMeOBAP).

In figure 9 there is shown the relative number of dead explants in relation to
culture time { : BA, :mT, : mMeOBAP).

In figure 10 there is shown at left: dead Rosa hybrida explant on BA
containing medium; at right: vigorous Rosa hybrida plantlet after 121 days of
cultivation on mMeOBAP containing medium,

The following examples serve to illustrate the invention without limiting the

scope thereof.

>166, 7
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Example 1

6-(3-chlorobenzylamino) purine

>166, 7
140, 2

>166, 7
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Mr

>166, 7 128,4 >166,7
Oor >166,7 >166,7 >166,7 150 103,4

3 mmol of 6-chloropurine were dissolved in 15 m] of butanol. Subsequently, 4 mmol

of 3-chlorobenzylamine and 5 mmol triethylamine were added and the mixture was

heated at 90°C for 4 hours. Afler cooling, the precipitated product was filtered off,

washed with cold water and n-butanol and crystallised from ethanol or
dimethylformamide. M.p. = 252 °C, TLC (CHCly:MeOH:conc. NH,OH (8:2:0.2,
V/v/v)): single spot; HPLC: purity> 98%. Yield 95%.

Table 1

Compounds Prepared by the Method of Example 1

R6 Substituent CHN analyses
calculated/found
%C %H %N | ESI-MS
[M+H']
2-fluorobenzylamino 59,3/59,05| 4,1/3,8 | 28,8/27,8 244
3-fluorobenzylamino 59,3/59,1 | 4,1/3,9 | 28,8/27,7 244
4-fluorobenzylamino 59,3/59,2 | 4,1/3,9 | 28,8/279 244
2-chlorobenzylamino $5,5/55,7 |1 3,8/4,2 | 27,0126,0 | 260
" | 3-chlorobenzylamino 95,9/55,2 1 3,8/3,9 | 27,0/262 | 260
4-chlorobenzylamino 55,5/55,3 | 3,8/3,8 | 27,0/26,6 260
2-bromobenzylamino 47,4/47,6 | 3,3/3,5 | 23,0/22,5 304
2-bromobenzylamino 47,4/47,1 | 3,3/3,4 | 23,0/23,1 304
2-bromobenzylamino 47,4/47.8 | 3,3/34 | 23,0/223 304
3-jodobenzylamino 41,0/41,4 | 2,8/2,8 | 20,0/19,5 352
2-methylbenzylamino 65,2/64,9 | 5,5/5,8 | 29,3/29.8 240
3-methylbenzylamino 65,2/64,7 | 5,5/6,0 | 29,3/29,9 240
4-methylbenzylamino 65,2/65,7 | 5,5/54 | 29,3/275 240
2-methoxylbenzylamino 61,2/61,0 | 5,1/5,5 | 27,4/26,6 256
3-methoxylbenzylamino 61,2/61,0 | 5,1/53 | 27,4/27,5 256
4-methoxylbenzylamino 61,2/60,7 | 5,1/53 | 27,4/26,7 256
3-nitrobenzylamino 53,3/53,1 | 3,7/3,6 | 31,1/30.8 271
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2F BAP >166,7 136,1 >166,7 27,7 106,
BAP 84,9 101 164,1 16,9 >166,7 56,6 58,4 109,6 100,4
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4-nitrobenzylamino 53,3/53,0 | 3,7/3,5 | 31,1/30,8 | 271
2 4-dichlorobenzylamino 49,0/49.4 | 3,1/3,1 | 23,8/23.1 295
3,4-dichlorobenzylamino 49,0/49,1 | 3,1/32 23,8/23.0] 295
2,3-dthydroxybenzylamino 506,2/55,7 | 3,5/3,2 |27,2/279 258
2,4-dihydroxybenzylamino 56,2/55,4 | 3,5/3,4 127212771 258
3,4-dihydroxybenzylamino 56,2/55,5 | 3,5/3,4 | 272/277 | 258
2-hydroxy-3-methoxybenzylamino 57,5/572 | 4,8/4,6 | 258264 | 272
2-hydroxy-4-methoxybenzylamino | § 7,5/57,1 | 4,8/4,5 | 25,8266 | 272
4-hydroxy-3-methoxybenzylamino | 57,5/5 73 1 4,8/4,7 | 258262 | 272
3-hydroxy-4-methoxybenzylamino | 57,5/57,0 4,8/4,5 | 25,8/26,7 1 272
2,3-dimethoxybenzylamino 58,9/59,3 | 5,3/5,48 | 24,5/24,5 286
2,4-dimethoxybenzylamino 58,9/59,3 | 5,3/4,9 | 245255 | 286
3,4-dimethoxybenzylamino 58,9/59,7 | 5,3/5,6 | 24,5248 | 286
3,5-methoxybenzylamino 58,9/59,7 15,3/5,32 | 24,5/244 | 286
2,4,6-trimethoxybenzylamino S7T,1/573 | 54/53 |222/228 | 316
3,4,5-trimethoxybenzylamino $7,1/57,1 | 5,4/52 | 222/225 | 316
2,4-difluorobenzylamino 55,2/54,5 | 3,5/3,1 | 26,8272 1 262
3,5-difluorobenzylamino 552/54,81 3,5/33 | 26,8273 | 262
2,3 4-trifluorobenzylamino 51,6/51,1 | 2,9/2,7 | 25,1/255 | 280
3-chloro-4-fluorobenzylamino 51,9/50,9 | 3,3/3,4 | 25,2/25,7 1 278
2-(trifluoromethyl}benzylamino 53,2/52,9 | 3,4/3,1 | 23,9/245 | 294
3-{trifluoromethyl)benzylamino 53,2/52,9 | 3,4/3,2 | 23,9246 | 294
4-(trifluoromethyl)benzylamino 53,2/ 52,7 | 3,4/3,1 | 23,9/24,8 294
Anilino 62,5/62,2 | 3,3/3,1 | 33,1/338 | 212
2-fluoroanilino 57,6/57,0 | 3,5/3,4 | 30,6/31,1 230
3-fluoroanilino 57,6/57,1 | 3,5/3,3 | 30,6/31,5 | 230
4-fluoroanilino 57,6/57,0 | 3,5/3,3 | 30,6/31,5{ 230
2-chloroanilino 53,8/53,2 1 3,3/3,2 | 28,5/293 | 246
3-chloroanilino 53,8/53,1 | 3,3/3,3 | 28,5/28,9 246
4-chloroanilino 53,8/53,4 | 3,3/3,2 | 28,5/293 | 246
2-bromoanilino 45,5/45,0 | 2,8/2,7 | 24,1247 | 291
3-bromoanilino 45,5/125,0 | 2,8/2,7 | 24,1/24,9 | 291
4-bromoanilino 45,5/44,7 | 2,8/2,4 | 24,1/25,1 | 291
2-jodoanilino 39,2/38,5 | 2,4/2,1 | 20,8/21,3 | 338
2-methoxyanilino 59,7/55,4 | 4,6/4,6 | 29,0/294 | 242
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3-methoxyanilino 59,7159,1 | 4,6/4,5 | 25,0/29,7 | 242
4-methoxyanilino 59,7/59,2 | 4,6/4,5 | 29,0/29,6 | 242
2-methylanilino 64,0/63,7 | 4,9/4,7 | 31,1/31,8 | 226
3-methylanilino 64,0/63,7 | 4,9/48 | 31,1/31,9 | 226
4-methylanilino 64,0/63,5 | 4,9/4,7 | 31,1/32,0 | 226

Example 2

Mixture of 10 mmol adenine, 12 mmol 2-methoxybenzaldehyde a 5 ml 98-

100% formic acid was refluxed for 3 days. After formic acid evaporation, the

resulting material was cooled and subsequently washed with 40ml of diethylether,

Solid residue was boiled with 60ml of water, filtered of and crude product

crystallised from ethanol. Yield 45%.

Table 2
Compounds Prepared by the Method of Example 2
R6 Substitnent CHN analyses
calculated/found
%C %H %N ESI-MS
[M+H]

2-chlorobenzylamino 55,5/54,7 1 3.8/4,1 | 27,0/27,6 260
3-chlorobenzylamino 55,5/54,8 | 3,8/3,9 | 27,0272 260
4-chlorobenzylamino 35,5/54,5 | 3,8/4,0 | 27,0/27,6 260
2-bromobenzylamino 47,4/46,7 | 3,3/3,5 | 23,0/23,4 304
2-bromobenzylamino 47.4/46,5 | 3,3/3,4 | 23,0/23,3 304
2-methylbenzylamino 65,2/64,8 | 5,5/59 | 29,3/29,8 240
3-methylbenzylamino 65,2/64,8 | 5,5/5,7 | 29,3/30,1 240
4-methylbenzylamino 65,2/64,7 | 5,5/5,8 | 29,3/29,9 240
2-methoxylbenzylamino 61,2/60,3 | 5,1/5,3 | 27,4/27,9 256
3-methoxylbenzylamino 61,2/61,00 | 51/53 | 27,4/27,9 256
4-methoxylbenzylamino 61,2/604 | 5,1/52 | 27,4/283 256
2,4-dichlorobenzylamino 49,0/48.4 | 3,1/3,0 | 23,8/24 4 295
3,4-dichlorobenzylamino 49,0/48,6 | 3,1/3,1 | 23,8/24.4 295
2,3-dimethoxybenzylamino 589/58,8 | 53/54 | 24,5/24,7 286
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2,4-dimethoxybenzylamino 58,9/58,4 | 5,3/5,8 | 24,5/255 286
3,4-dimethoxybenzylamino 58,9/58,5 | 5,3/5,6 | 24,5/252 286
3,5-dimethoxybenzylamino 08,9/58,7 | 5,3/54 | 24,5/25,0 280
2,4,6-trimethoxybenzylamino | 57,1/572 | 5 A54 | 222225 316
3,4,5-trimethoxybenzylamino | 57,1/574 | 5 A58 12220225 316
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Example 3

In vitro Cytotoxic Activity of Novel Compounds

One of the parameters used, as the basis for cytotoxicity assays, is the
metabolic activity of viable cells. For example, a microtiter assay, which uses
the Calcein AM, is now widely used to quantitate cell proliferation and
cytotoxicity. For instance, this assay is used in drug screening programs and in
chemosensitivity testing. Because only metabolically active cells cleave
Calcein AM, these assays detect viable cells exclusively. The quantity of
reduced Calcein AM corresponds to the number of vital cells in the culture.

Human T-lymphoblastic leukemia cell line CEM; promyelocytic HL-60
and monocytic U937 leukemias; breast carcinoma cell lines MCE-7, BT549,
MDA-MB-231; glioblastoma U8TMG cells; cervical carcinoma cells HELA,;
sarcoma cells U208 and Saos2; hepatocellular carcinoma Hep(G2; mouse
fibroblasts NIH3T3; mouse immortalized bone marrow macrophages B2.4 and
B10A.4; P388D1 and L1210 leukemia; B16 and B16F10 melanomas were used
for routine screening of compounds. The cells were maintained in
Nunc/Corning 80 em’ plastic tissue culture flasks and cultured in cell culture
medium (DMEM with 5 g/l glucose, 2mM glutamine, 100 U/ml penicillin, 100
pg/ml streptomycein, 10% fetal calf serum and sodium bicarbonate).

The cell suspensions that were prepared and diluted according to the
particular cell type and the expected target cell density (2.500-30.000 cells per
well based on cell growth characteristics) were added by pipette (80ul) into
96/well microtiter plates. Inoculates were allowed a pre-incubation period of
24 hours at 37°C and 5% CO, for stabilisation. Four-fold dilutions of the
intended test concentration were added at time zero in 20 ul aliquots to the

microtiter plate wells. Usually, test compound was evaluated at six 4-fold
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dilutions. In routine testing, the highest well concentration was 266.7 uM, but
it can be the matter of change dependent on the agent. All drug concentrations
were examined in duplicates. Incubations of cells with the test compounds
lasted for 72 hours at 37 °C, in 5% CO, atmosphere and 100% humidity. At the
5  end of incubation period, the cells were assayed by using the Calcein AM., Ten
microlifers of the stock solution were pipetied into each well and incubated
further for 1 hours. Fluorescence (FD) was measured with the Labsystem FIA
Reader Fluoroscan Ascent (UK). The tumour cell survival (Glsp) was
calculated using the following equitation; TCS=(FDurg exposcd werl / mean
10 FDeontrol wetts) X 100%. The Glsg value, the drug concentration lethal to 50% of
the tumour cells, was calculated from the obtained dose response curves (Fig.

1.
Cytoxicity of novel compounds was tested on panel of cell lines of
different histogenetic and species origin (Table 3). We show here that equal
15 activities were found in all tumour cell lines tested, however, the non-
malignant cells, e.g. NIH3T3 fibroblasts and normal human lymphocytes, were
resistant to synthetic inhibitors induced cytotoxicity. As demonstrated in Table
3, Glso for NIH3T3 fibroblasts and normal human lymphocytes was always
higher than 250 uM. Effective novel derivatives killed tumour cells in

20 concentrations close to 10-50 pM.

Table 3
Cytotoxicity of Novel Compounds for Different Cancer Cell Lines
25
Cell line tested / IC 50 (umol/L)
Compound | HOS | K-562 IMGF7|B16-F0| NIH- | G-361 | CEM HELA|HL60
3T3
Kinetin >166,7 | »166,7 |>166,7 186,1
64,1
P >166,7 | 146,9 {>166,7 92,2 >166,7
162,2
BAP >166,7 | 138,9 | 166,1 >166,7 >168,7
>166,7
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cis 2 >166,7 | >166,7 15166 7 >166,7 >166.7
>166,7
acetyl 2 >166,7 | >166,7 |>166.7 >166 7 >168,7
>1686,7
MT >166,7 | 1284 [>166.7| 906 >166,7 | 90.1 79,2
140,2
oT >166,7 | >166,7 |>166.7| 4150 1034 | 692 78
67
2F BAP >166,7 | 1361 [>166,7| 27.7 1064 | 98
>166,7 | 70.7 99.5 126.5
2CI BAP 84,9 101 | 164,11 16,9 [>166,7| 56,6 | 584 109.6
1004 | €04 | 1284
3CI BAP >166,7 | >166,7 |>166,7 148,6 |>166.7 >166,7
h 3F BAP >166,7 | 1052 | 163.2 >166,7 |>166,7 >166,7
4F BAP >166,7 | >166,7 |>166.7 >166,7 | 664 56,2
3MeO BAP >166,7 | >166,7 [>166,7] 415 |>166,7| 124.7 |>166.7 >166,7
76,7 | 1495
4MeO BAP >166,7 | >166,7 [>166,7| 64,7 |>166,7| 166.7 |>166.7 >166,7
>166,7 | 118 |>166,7
2M BAP >166,7 | 156,86 1>166,7 >166,7 |>166.7 >166,7
3] BAP >166,7 | 94.7 | 120.9 >166.7 | 124.6 133.3
4M BAP >166,7 | 72,8 | 82.8 1604 | 724 88
4CI BAP >166,7 | >166,7 1>166.7 >166,7 >166.7
2MeO BAP >166,7 | 1158 | 153 63.4 >166.,7
98,2
3.5diMeO BAP >166,7 [>166.7 >166.7 >166,7
2.4 6liMa0 >166,7 |>166,7] >166,7 63,6 1634
BAP
1053
40H3MeO >166,7 |>166,7] >166,7 >166.7 >166.7
BAP
3NO, BAP >166,7 |>166.7 >166,7 >166.7
4NO, BAP >166,7 |>166,7| >166.7 >166,7 >166,7
20H3Me0 >166.7 | 26.6 69 416 64,3
BAP
51 67.8
30H4MeO BAP >166,7 |>166,7] >166.7 >166,7 >166.7
3,4diOH BAP >166,7 |>166,7| =166.7 >166.7 >166.7
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>166, 7 115,8 153 6 >166,7 983:4 2 3, 5di M0 BAP
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28
2F BAP >166,7 | 136,1 | 108,7 | 130,6 106,4 | 1357 >166,7
70,7 128,5 | »166,7 98,9
3Me BAP >166,7 | 102,56 | 1641 >166,7 >166,7
3CI4F BAP >166,7 |>166,7; >166,7 135 >166,7
>166,7 [>166,7 95,8 >166,7
2,3 4trF BAP >166,7 {>166,7 32 >166,7
>166,7 |>166,7 67 >166,7
2,4diFBAP >166,7 1=166,7 139,7 >166,7
>166,7 |>166,7 145,8 >166,7
Zeatin >166,7 |>166,7 >166,7 >166,7
>166,7 |>166,7 >166,7 >166,7
Adenine >166,7 |>166,7 >166,7 >166,7
>166,7 {>166,7 >166,7 >166,7
Example 4

Novel Compounds Induce Apoptosis in Tumour Cells.

To analysé the mechanisms of induced cytotoxicity by the novel compounds,
it is important to distinguish apoptosis from the other major form of cell death,
necrosis. First, at the tissue level, apoptosis produces little or no inflammation, since
the neighbouring cells, especially macrophages, rather than being released into the
extracellular fluid, engulf shrunken portions of the cell. Tn contrast, in necrosis,
cellular contents are released into the extracellular fluid, and thus have an irritant
affect on the nearby cells, causing inflammation. Second, at the cellular level,
apoptotic cells exhibit shrinkage and blebbing of the cytoplasm, preservation of
structure of cellular organelles including the mitochondria, condensation and
margination of chromatin, fragmentation of nuclei, and formation of apoptotic
bodies, thought not all of these are seen in all cell types. Third, at the molecular
level, a number of biochemical processes take an important role in induction of
apoptosis. However, majority of them is not well understood, and they result in
activation of proteases and nucleases, which finally destruct key biological
macromolecules - proteins and DNA. |

For detection of apoptotic versus necrotic mode of cell death, two
independent methods were employed: assessment of morphology by electron

microscopy and analysis of DNA fragmentation by flow-cytometry.
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HIL-60 cell line was cultured in 6-well culture plates with or without 70
RM concentration of novel derivatives at 37 °C and 5% CO, for 3-24 hours,
Following the incubation, cells were pelleted, washed in Hank’s buffered salt
solution and processed as described below.

5 Cells were suspended in 2% glutaraldehyde/PBS, fixed ovemight at
4°C, pelleted and embedded into 1% agar (Agar Noble, Difco) thereafter, Agar
blocks containing fixed cells were epoxyde polymerised, ultrathin sectioned,
osmium tetraoxyde postfixed, uranium acetate contrasted and examined under
electron microscope.

10 Initial phase contrast microscopy examinations indicated that treated HL-60
line exhibit typical morphological features of apoptotic cells, and it was later
confirmed by electron microscopy (Figure 2 and 3). Typical morphological criteria
of apoptosis were identified in cells treated with all novel derivatives tested:
chromatin condensation, nuclear fragmentation, cytoplasmatic blebbing, and

15 formation of apoptotic bodies.

Example §
Immunosuppressive activity

20 One of the most important parameters of specific cellular immunity is
proliferative response of Iymphocytes to antigens or polyclonal mitogens. The
majority of normal mammalian peripheral Ilymphocytes comprise resting cells.
Antigens or nonspecific polyclonal mitogens have the capacity to activate
lymphoid cells and this is accompanied by dramatic changes of intracellular

25 metabolism (mitochondrial activity, protein synthesis, nucleic acids synthesis,
formation of blastic cells and cellular proliferation). Compounds with ability to
selectively inhibit lymphocyte proliferation are potent immunosuppressants,
Variety of in vitro assays was developed to measure proliferative response of
lymphocytes. The most commonly used is 3H-thymidine incorporation method.

30 During cell proliferation, DNA has to be replicated before the cell is
divided into two daughter cells. This close association between cell doublings

and DNA synthesis is very attractive for assessing cell proliferation. If labelled
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DNA precursors are added to the cell culture, cells that are about to divide

Incorporate the labelled nucleotide into their DNA. Traditionally, those assays

usually involve the use of radiolabelled nucleosides, particularly tritiated

thymidine ([BH]~TdR). The amount of [*H)-TdR incorporated into the cellular
5 DNAis quantified by liquid scintillation counting,

Human heparinized peripheral blood was obtained from healthy
volunteers by cubital vein punction. The blood was diluted in PBS (1:3) and
mononuclear cells were separated by centrifugation in Ficoll-Hypaque density
gradient (Phammacia, 1.077 g/ml) at 2200 rpm for 30 minutes. Following

10 centrifugation, lymphocytes were washed in PBS and resuspended in cell
culture medium (RMPI 1640, 2mM glutamine, 100 U/mi penicillin, 100 pg/ml
streptomyecin, 10% fetal calf serum and sodium bicarbonate).

The cells were diluted at target density of 1.100.000 cells/ml were
added by pipette (180 pnl) into 96/well microtiter plates. Four-fold dilutions of

15 the intended test concentration were added at time zero in 20 ul aliquots to the
microtiter plate wells. Usually, test compound was evaluated at six 4-fold
dilutions. In routine testing, the highest well concentration was 266.7 uM., All
drug concentrations were examined in duplicates. All wells with exception of
unstimulated controls were activated with 50 pl of concanavalin A (25 pg/ml).

20 Incubations-of cells with test compounds lasted for 72 hours at 37 °C, in 5%
CO; atmosphere and 100% humidity. At the end of incubation period, the cells
were assayed by using the [PH]-TdR:

Cell cultures were incubated with 0.5 Ci (20 ul of stock solution 500
uCi/ml) per well for 6 hours at 37 °C and 5% CO,. The automated cell

25  harvester was used to lyse cells in water and adsorb the DNA onto glass-fiber
filters in the format of microtiter plate. The DNA. incorporated [*H]-TdR was
retained on the filter while unincorporated material passes through. The filters
were dried at room temperature overnight, sealed into a sample bag with 10-12
ml of scintillant. The amount of [’H}-TdR present in each filter (in cpm) was

30  determined by scintillation counting in a Betaplate liquid scintillation counter.
The effective dose of immunosuppressant (ED) was calculated using the
following equation: ED = (CCPMyrug exposed weli / mean CCPMeontrol weits) % 100%.
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The EDso value, the drug concentration inhibiting proliferation of 50% of
lymphocytes, was calculated from the obtained dose response curves.

To evaluate immunosuppressive activity of substituted adenines, their
ability to inhibit polyclonal mitogen induced proliferation of normal human
lymphocytes was analyzed (Tab. 13). Our data demonstrate that these
compounds have only marginal activity on 3H-thymidinfs incorporation,
nonetheless, they efficiently inhibit proliferation of activated lymphocytes.
Effective immunosuppressive dose of new derivatives under in vitro conditions

was close to 1-20 pM.

Table 4

Immunosupressive activity of novel derivatives

SUBSTITUENT Human lymphocytes
R6 | EDso (M)
3-chloroanilino 4.7
3-chloro-5-aminoanilino . 12.4
2-hydroxybenzylamine 0.5
3-carboxy-4-chloroanilino 2.1
3-hydroxybenzylamino 5.6
4-bromoanilino 4.7
4-chloroanilino 6.2
3-amino-4-chloroanilino 8.3
3-chloro-4-aminoanilino 12
2-hydroxybenzylamino 11.5
3-hydroxybenzylamino 8.4
3-fluorobenzylamino 18.2
3-carboxy-4-chloroanilino 0.5
2-hydroxy-4-methoxybenzylamino 1.8
3-chloroanilino . 7.2

3,4
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2-fluorobenzylamino 25

2,3-difluorobenzylamino 10.7

Example 6
Inhibition of Senescence by Novel Compounds
5 In this example, human diploid fibroblasts (HCA cells of various
passage levels: passage 25 - designated HCA2S; passage 45 - designated
HCAA4S; passage 80 - designated HCAB80) were stained for B-galactosidase
activily. The medium used for cell cultivation was removed, the cells were
washed twice in PNS, and fixed in 2-3 ml of ﬁxiﬁg solution comprised of a 2%
10 formaldehyde and 0.2% glutaraldehyde in PBS. The cells were incubated at
room temperature for 5 minutes, then washed twice with PBS. The cells were
subsequently incubated at 37°C (without CO,) for 1 1o 16 hours in 2-3 ml of a
solution comprising potassium ferricyanide (5 mM), potassium ferrocyanide (5
mM), MgCh (2 mM), X-gal (5-bromo-4-chlore-3-indolyl-$-D-
15 galactopyranoside) (1 mg/ml), in citric/phosphate buffer, pH 6.0) Following
this incubation period, the cell saraples were observed in order to detect the
presence of blue cells, indicating that X-gal had been cleaved (positively
senescent cells). In this experiment, senescent cells, but not other cells were

stained blue due to the action of B-galactosidase on the substrate (Fig. 4).

20
Table §
The effect of Novel Compound. on Number of Senescent Cells in Culture of
Human Fibroblasts
25
SUBSTITUENT SENESCENT CELLS (%)
R6 HCAZ25 HCA45 HCAS0
CONTROL 3 5 38
3-chloroanilino 4 5 25
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3,4-dihydroxybenzylamino 5 4 29
Anilino 3 4 27
3-chloro-5-aminoanilino 3 6 24
3-chioro-4-carboxyanilino 5 2 25
3-carboxy-4-chloroanilino 3 5 20
3-carboxy-4-hydroxyanilino 4 2 26
4-bromoanilino 5 3 25
4-chloroanilino 5 5 26
3-amino-4-chloroanilino 4 6 22
3-chloro-4-aminoanilino 5 5 24
2-fluorobenzylamino 4 3 16
3-fluorobenzylaming 3 3 15
2-hydroxybenzylamino 3 4 17
3-hydroxybenzylamino 5 3 22
2-acetoxybenzylamino 6 5 32
3-acetoxybenzylamino 4 6 27
2-acetylbenzylamino 3 4 25
3-acetylbenzylamino 5 5 28
2-hydroxy-3-methoxybenzylamino 4 3 20
2-hydroxy-3-methylbenzylamino 5 2 18
2-hydroxy-3-chlorobenzylamino 4 3 14
2,6-dihydroxy-4-chlorobenzylamino 3 3 16
2,3-dihydroxy-4-methoxybenzylamino 3 4 17
2,5-dihydroxy-4-methoxybenzylamino 5 3 22
2,6-dihydroxy-4-methoxybenzylamino 4 3 13
2,3-dihydroxy-4-chlorobenzylamino 3 3 14
2,5-dihydroxy-4-chlorobenzylamino 5 4 23
2-amino-6-chlorobenzylamine 3 4 16
3-amino-4-chlorobenzylamine 5 5 22
2,3-diamino-4-chlorobenzylamine 4 3 17
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As shown in Table 5 with increasing numbers of passages, the staining

became darker. For the oldest cells, there were only blue cells ranging from a
bright blue to an almost opaque colour. N°-substituted adenine derivatives were
very cffective in retaining much lower level of senescent cells after 80

5 passages. In the case of long standing cultivation the treated cells were able to

live 30% longer period than the control cells,

Example 7
10 Senescence Inhibition by Novel Compounds tested on winter wheat leaf segments
Seeds of winter wheat, Triticum aestivum cv. Hereward, were washed under
running water for 24 hours and then sown on vermiculite soaked with Knop's
solution. They were placed in the grown chamber at 25°C with a 16/8 h light period
at 50 pmol.m™ s After 7 days, the first leaf was fully developed and the second leaf
15 had started to grow. A tip section of the first leaf, approximately 35 mm long, was
removed from 5 seedlings and trimmed slightly to a combined weight of 100 mg.
The basal ends of the five leaf tips were placed in the wells of a microtiter
polystyrene plate containing 15041 of a cytokinin solution each. The entire plate was
inserted into a plastic box lined with paper tissues soaked in distilled water to prevent
20 leaf sections from drying out. Aftera 96 h incubation in the dark at 25°C, the leaves
were removed and chlorophyll extracted by heating at 80°C for 10 min in 5 ml of
80% ethanol (v/v). The sample volume was then restored to 5 ml by the addition of
80% ethanol (v/V). The absorbency of the extract was recorded at 665 nm. In
addition, chlorophyll extracts from fresh leaves and leaf tips incubated in deionised
25 water were measured, From the obtained data, the concentration with highest activity
was selected for each compound tested. Relative activity of the compound at this
concentration was calculated (Tab, 6). The activity obtained for 10* M 6-
benzylaminopurine (BAP) was postulated as 100%. The values shown are means of
five replicates and the whole experiment was repeated twice. The cytokinins to be
30 tested were dissolved in dimethylsulfoxide (DMSO) and the solution brought up to
10°M with distilled water. This stock was further diluted in distilled water to
concentrations ranging from 10°M to 10™*M. The final concentration of DMSO did
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Stimulation effect of the new compounds on plant cell division

Cytokinin-dependent tobacco callus Nicotiana tabacum L. cv. Wisconsin 38

was maintained at 25 °C in darkness on modified Murashige-Skoog medium

3

containing per 1 lter: 4pmol nicotinic acid, 2.4 pmol pyridoxine hydrochleride, 1.2
nmol thiamine, 26.6 pmol glycine, 1.37 pmol glutamine, 1.8 pmol myo-inositol, 30g
of sucrose, 8g of agar, 5.37 pmol a-naphtylacetic acid (NAA) and 0.5 pmol

benzylaminopurine (BAP). Subcultivation was camied out every three weekes.

Fourteen days before the bioassay, the callus tissue was transferred 1o the media

without 6-benzylaminopurine (BAP). Biological activity was determined from the
increase in fresh callus weight afler four weeks of cultivation. Five replicates were
prepared for each cytokinin concentration and the entire test was repeated twice.
From the obtained data, the concentration with highest activity was selected for each
compound tested. Relative activity of the compound at this concentration was

calculated (Tab. 6). The activity obtained for 10 M 6-benzylaminopurine (BAP)

was postulated as 100%. The cytokinins to be tested were dissolved in

dimethylsulfoxide (DMSO) and the solution brought up to 10°M with distilled

water. This stock was further diluted in the respective media used for the biotest 1o

concentrations ranging from 10°M 0 10M. The final concentration of DMSO did

not exceed 0.2% and therefore did not affect biological activity in the assay system

used,



The effect of Novel Conpound.

on Nunber of Senescent Cells in Culture of
Human Fi brobl asts 25 SU 3STI TUENT SENESCENT CELLS (%9 R6 HCA25 |1 CA45 HCA80

CONTROL 3 5 38 3-chloroanilino 4 5 25 33 3,4-dthydroxybenzylarnino 5 4 29
Anilino 3 4 27 3-chloro-5-arninoanilino 3 6 24 3-chl oro-4-carboxyanilino 5

2 25 3-carboxy-4-chloroanilino 3 5 20 3+gar boxy-4-hydroxyanilino 4 2 26

4-brompanilino 5

Table 7

The effect of new cytokinin derivatives on growth of cytokinin-dependent tobacco

callus Nicotiana tabacum L. cv. Wisconsins 38

Tested compound Concentration activity (%)
with highest | [10°mol.]" BAP =
activi 100%)]
1._| 6-(2-fluorobenzylamino)purine (mltg:(l’) 111 (£21
2. 6-(3~flu0robenzy]amino)puﬂne 107 135((i8)
3._| 6-(4-fluorobenzylamino)purine 10°° 122 (:1:12?
4, 6-(2-chlorobenzylamino)purine 107 93 (24 :
5. |6-(3-chlorobenzylamino)purine 107 94 :1:5)
6. 6~(4-ctﬂorobenzy1amino)purine 10°° 64 E:&S)
7. | 6-(2-bromobenzylamino)purine 10~ 102 (:i:5))
8. | 6-(3-bromobenzylamino)purine 10° 85 (x11)
9. | 6-(4-bromobenzylamino)purine 10 15 (&:9)
10. | 6-(3-iodobenzylamino)purine 10” 76 (£8)
11. 6—(2-methy1benzylamino)purine 10° 118 (£3)
12. | 6-(3-methylbenzylamino)purine 107 79 (£5)
13. 6-(4-methylbenzylamino)purine 10° 52 (£8)
14. | 6-(2-methoxybenzylamino)purine 107 79 (£5)
15. | 6-(3-methoxybenzylamino)purine 10 76 (£20)
16. 6—(4-methoxybenzy1amino)purine 107 39 (£17)
17. | 6-(2,4-dichlorobenzylamino)purine 10 11 (=3)
18. | 6-(3,4-dichlorobenzylamino)purine 10 45 (£7)
19, 6-(2,3*dimethoxybenzylamino)purine 10~ 8,5 (£2)
20. | 6-(2,4-dimethoxybenzylamino)purine 10 2,1 (£5)
21, | 6-(2,4,6-rimethoxybenzylamino)purine 10 13 (£6)
22. | 6-(3,4,5-trimethoxybenzylamino)purine 107 19 (£3)
23. | 6-(3,4-dihydroxybenzylamino)purine 10 4 (1)
24. | 6-(2,4-diftuorobenzylamino)purine 107 95 (£1)
25. 6-(3,5-difluorobenzylamino)purine 10” 97 (£3)
26. 6~(2,3,4-tﬁﬂuorobcnzylamino)puﬁne 107 76 (+4)
27. |6-(3-chloro-4- 107 90 (£1)
fluorobenzylamino)purine




i -am no-4-chloroanilino 4 6 22
4-chloroanilino 5 5 26 3-am no-4-ch _
g-gﬁloro-4-aninoanilino 5 5 24 2-fluorobenzylamno 4 3 16h dr oxybenzyl ani no
3-fl uorobenzylamino 3 3 15 2- hydroxybenzylam no 3 4 17 3-hydroxy

' - t oxybenzyl am no 4 6 27
3 22 2-acetoxybenzylam no 6 5 32 3-ace _
g- acetyl benzylam no 3 4 25 3-acetyl benzytanmno 5 5 28

Example 9
Testing of novel compounds in amaranthus bloassay
Standard Amaranthus bioassay was performed with several modifications,
5 The seeds of Amaranthus caudatus var. atropurpurea were surface-sterilised in 10%
N-chlorobenzenesulfonamide (w/v) for 10 min and washed 5 times in deionized
water. They were placed in 14 cm Petri dishes containing paper tissues saturated
with deionized water. Afler 72 h of cultivation at 25 °C in darkness, the roots of the
seedlings were cut off, The explants, consisting of two cotyledons and hypocotyls,
10 were placed in § cm Petri dishes on two layers of filter paper soaked in 1 ml of
incubation medium containing 10umol NAHPO,~ KH,PO,, pH 6.8, Spmol tyrosine
and the cytokinin to be tested. There were 20 explants per dish. The procedure was
carried out under a green safe light in a darkroom. Afier a 48 h of incubation at
25°C in darkness, betacyanin was extracted by freezing the explants in 4 m] 3.33 uM
15 acetic acid. The concentration of betacyanin was determined by comparing the
absorbance at 537nm and 620mm as follows: AA = Agjpnn, ~ Agapnm. From the
obtained data, the concentration with highest activity was selected for each
compound tested, Relative activity of the compound at this concentration was
calculated (Tab. 6). The activity obtained for 10 M 6-benzylaminopurine (BAP)
20 was postulated as 100%.The values shown in table 8 are means of five replicates and
the entire test was repeated twice.

The cytokinins to be tested were dissolved in dimethylsulfoxide (DMSO) and
the solution brought up to 10°M with distilled water. This stock was further diluted
in the respective media used for the biotest to concentrations ranging from 10%M to

25 10™M. The final concentration of DMSO did not exceed 0.2% and therefore did not

affect biological activity in the assay system used.

Table 8
30 The effect of new cytokinin derivatives on betacyanin content in Amaranthus

caudatus cotyledon/hypocoty] explants.



2- hydr oxy- 3- met hoxyben2ylam n0 4 3 20 2- hydroxy- 3-net hyl benzylamno 5 2 18
2- hydr oxy- 3-chl orobenzylamino 4 3 14 2, 6-di hydr oxy-4-chlorobenzylam no 3 3

16 23-di hydr oxy-4- net hoxybenzylam no 3 4 17
2, 5-di hydr oxy- 4- met hoxybenzylanino 5 3 22
2, 6- di hydr oxy- 4- met hoxybenzylanino 4 3 13
2, 3-di hydroxy-4-chl orobenzyl am 110 3 3 14 2, 5-di hydroxy-4-chlorobenzyl am n0
S 4 23 2-ami no-(cgﬁ;f%qlggenzyi ane~3—4~-+6-3-ani.no-4- chl or obenzyl amine 5 5
22 2, 3-di amijno- #-chiorobenzylam ne 4 Concentration| gotivity (%)
with highest | [10mol.] BAP =
Activity 100%)]
1. 6—(2—ﬂuorobenzylamino) i (mOl-l'])
ino)purine 10 116 (33)
2. 6-(3—ﬂu0robenzylammo)purine 10™
3. 6-(4~ﬂuorobenzylamino)puﬁne 107 e
4, 6—(2-chlorobenzylamino)purine 107 o
5. 6-(3—chlorobenzyimnino)puﬁnc 10° S
6. 6»(4—chlorobenzy1amino)purine 107 o
7. 6~(2~bromobenzylamino)purine 10 S
8. 6~(3-bromobenzyla:hino)puxine 10 o)
9, 6-(4-br0mobenzylamin0)pun’ne 107 s
10, 6-(3~iodobenzylamino)puﬁne 107 e
11, 6-(2-methy]benzylamino)puxine 107 e
12. | 6-(3-methylbenzylamino)purine 107 )
13. | 6-(4-methylbenzylamino)purine 10° 34 s
14. | 6-(2-methoxybenzylamino)purine 10” '76 =
13, 1 6-(3-methoxybenzylamino)purine 10™ o
16. 6~(4~methoxybenzylmnino)purine 10 A
17. | 6-(3-nitrobenzylamino)purine 107 Fon
18, 6~(4-nitrobenzylamino)purine 10 5 o
19. | 6-(2,4-dichlorobenzylamino)purine 107 e
20. 6-(3,4-dichiorobenzyiamino)purine 107 T
21. 6-(2,3-dimethoxybenzylamino)puﬁne 107 232(*10)
22. 6-(2,4-dimethoxybenzylamino)purine 107 =
23, 6-(3,4-dimethoxybenzylamino)purine 10 éi =
24, | 6-(3,5-dimethoxybenzylamino)purine 107 1,5 o
28, 6-(2,4,6-trimethoxybenzy1amino)purine 10 3’ SBI)
26. 6-(3,4,5~tr1'methoxybenzylamino)puxine 1o 2 (i )
27, 6-(3,4-dihydroxybenzylamino)purine 10™ 8( >
28, |6-(2,4-difluorobenzylamino)purine 167 8 -
29. | 6-(3,5-difluorobenzylamino)purine 10 1088@:7)
30. 6-(2,3,4-trifluorobenzylaminopurine 107 9 =
i 31. 6~(3-chloro-4—ﬂuorobenzylamino)purine 10 o
32. | 6-(2-hydroxy-3- 10 e
methoxybenzylamino)purine o)
33. |6-(3-hydroxy-4- 10
methoxybenzylamino)purine e
34. | 6-(4-hydroxy-3- 107 ‘
methoxybenzylamino)purine &)
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6- (4-f | uorBbBERYE arﬁiﬂﬂ)&sm&ftirﬂ@ltiﬂaﬁé&tiom rate, but the shoots rooted badly. The new

BAP derivatives tested, induced formation of new shoots and 1ooting significantly
better, when compared with BAP itself (Tab. 9).

25
Table 9
Effects of cytokinins on in vitro and post vitro shoot multiplication and rooting in
Rosa multifiora

[Cytokinin_ |In vitro Ex vitro ]
Number |Flower Root Total root |Root number | Total
ofnew  |number per number per | length per |per plant oot
shoots explant explant explant length
per (cm) per plant
explant (cm)

{0 0.2 10.03 [0.8 |12 4.6 17.1




' [ 4 116,5 (6,5) 5. _
4. 6-(2-chl orobenzyl am no) purine 10 , _
gS(gt(:ﬁl (532 obenzyl gim' no) purine 104 82 (2) 6. 6-(4-chl grzobiz)zygam no) puri ne
104 64,5 (13,5) 7. 6-(2-bronmobenzyl am no) purine 104 2 (Z Iam'l 20) pur i ne
6- ( 3- b’rormbenzyl am no) purine 104 48 (6) 9. 6-(4-bronobenzy

10-5 30 (15) 10. 6-(3-iodobenzyl am no) ?gri ne 104 83,5 (23) 11.
6- (2- net hyl benzyl am no) purine | (34 158 9) 12.

FaX 1.1 1.6\ 1
6- (3-met hyl/parzyT am fpgpurTT 0.0 1 k095, 140.0 0.6 1.1
AL )N R A RSPV R IR L4 3.8
6- (2- met hoXypRE R 115 PS5 0.0 0.0 25 8.5
[MmeOBAP [4.3 0.03 0.0 0.0 1.7 4.1

*BA=benzylamino

5 Example 11
Early shoot senescence inhibition of tissye cultured roses (Rosa hybrida),

Tissue cultured roses suffer from sthescence sympioms. The leafs start to
turn brown and afier some weeks all explants in a vessel die off, The symptoms start
carlier when the aeration of the vessel is inhibited, for instance by a plastic foil, This

10 supgests that ethylene our other gaseous components are involved. The cytokinins
which are applied to the medium, induce cthylene, so it looked worthwhile to test
the promising new cytokinin compounds on this system.

Rosa hybrida “Pailin’ (a cut rose) was cultured in 350 ml vessels with a SCTEW
on polycarbonate lid. Each culture vessel contained 100 ml autoclaved medium (120

15 °C, 20 min). The cultures were maintained at 2342 °Cundera 16 h photoperiod at 40
uM m? 57 PAR. The basal medium (BMR) contained Murashige and Skoog (1962)
macroelements, microelements and vitamins, 36.7 mg/l NaFeEDTA, 50 mg/l
NaFeEDDHA, 100 mg/l “M myo-inositol, 30 g/I sucrose, 100 mg/l glycine, 50 mg/i
calcium pantothenate, 100 mg/l L-ghutamine and 7 g/l agar-agar. This medium was

20 supplemented with 10 MM BA, mT and mMeOBAP. The last 2 cytokinins were filter
sterilised and added after autoclaving the medium in the vessels. The contro] medium
didn’t contain any cytokinin. Afier a culture period of 6 weeks, scoring senescence
symptoms was starfed. The day on which the first brown leaf appeared was noted for
cach plant (Fig. 8), as well as the day of complete dying of the whole explant (Fig.9,

25 10).

On medium with BA, the relative number of dead plants looks like a sigmoid
curve, suggesting an autocatalytic senescence effect, maybe caused by ethylene, It
would be interesting to measure the ethylene concentration in the headspace. On mT
and mMeOBAP the situation improved. mMeOBAP was definitely the best

30 compound, Even after 12} days almost all plants were still alive. Although some



- | am no) purine 104 178 (16) 16. _ _ _
?1- gt Eggggﬂ% am nog Buri ne 10'4 79 (6) 17. 6-(3-nitrobenzyl am no)puri ne

04 60 (15) 18. 6-(4-nitrobenzyl am no)purine 104 83 (8) 19.
4- di chl or benzyl ami no) puri ne 10-? 0 20. )1
’ di chl or benzyl ar ni no) purine 10 § 447 (22) o5
, 3-di met hoxybenzyl am no) purine 10'4 109 (5) .

2
3, 4-

2, 3- ! .

2, 4- di mettyowy hergydam ﬁtﬁgo%%iﬁgd %Iggn%%ﬁé%\l)%th %ﬁg/{eOBAP, these plants could
3, 4-

3, 5-

;

[ h b | am no) purine - !
57 i motosPHENAYE AR nopper biveut0d. The(dk P OO S4 Fiiian

' i 0-4 121 (7) 26. 2-chlor-
y Oxybenzﬂnﬁf@v@x%)egtulﬁ't}?eemi%ropropagatlén gf roses (Rosa hybrida).

6-(
6- (
1
6-(
6-(
6-(
6-(
6-(
6- (
hyd

Example 12
Dry Capsules
5000 capsules, each of which contains 0.25 g of one of the compounds of the formula

L, 1T and III mentioned in the preceding or following Examples as active ingredient,
10 are prepared as follows:

Composition

Active ingredient 1250 g

Talc 180 g
15 Wheat starch 120 g

Magnesium stearate 80 g

Lactose 20g

Preparation process; The powdered substances mentioned are pressed through a sieve
20 of mesh width 0.6 mm. Portions of 0.33 g of the mixture are transferred to gelatine

capsules with the aid of a capsule-filling machine.

Example 13
Soft Capsules

25 5000 soft gelatine capsules, each of which contains 0.05 g of one of the compounds
of the formula I, I and I mentioned in the preceding or following Examples as

active ingredient, are prepared as follows:

Composition
30 Active ingredient 250 g
Lauroglycol 2 litres



hydr oxybenzyl am no) puri ne 104 140 (13) 27. 2-nethylthio-6-(3-
hydr oxybenzyl am no) purine 104 50,5 (23,5) 36 28. 642,4, 6-
trimet hoxybenzyl ami no)purine 1 0-4 6 (4) 29. 6-(3,4,5-
tri met hoxybenzyl am no) purine 25 (2) 30.
6- (2, 4-di fl uorobenzyl am no) purine 139 ﬁg) 31.
6- (3, 5-di fl uorobenzyl am no) purine 10-5 156 (4) 32.

6-(2,3,4-tri ) i -5,131,(th22) 33. 6-(3-chloro-4-
fl l(JOI‘ obenz;:Pféé' _n(%Bgﬁﬁgg%}?ﬁ%&eﬁ%@@g%@%@-fﬁﬁ’éﬁp_é&@ﬁd@n_ IEauroglykoI® .
net hoxybenz yprapylam) giycmmﬁxrix@;@at%os(sék.A,,Eg(éﬁ%rtf‘egg Fgﬁﬁhé)o%:ﬁlgﬁ i 0 igIa &%gt of the

new conpounds. on plant cell division (CCO

cal | us Ni coPPYpEser 4ha@artidle sisy of oIt s BrurB.8PoraSHsBH iR teaLmN e . &t @%egf in
i ni 1'[1 ter: 4urnol

dar kness on L ed r ashi ge- Skoog nmedi um contai ni ng per [
ni cotinic agﬁ’m’é&g a&?hwlg}i’e“p{}?‘%g%%ﬁn@ Ridedecarpaides by Meanolof tahizppilee, 26. 6
i nn& gl y&i néllink.ndathitgp! gl utam ne, 1.8 unmol nyo-inositol, 30g 10 of
sucrose, 8g of agar, 5.37 gn& a-naphtylacetic acid (NAA) and 0.5 unol
benzyl am nopurine (BA. ?). Subcultivation was carried out every three weeks.

Fourteen daE§H%9%%e the bioassay, the callus tissue was transferred to the
nmedi a wi t hout 6-Dbenzyl am nopurine (BAP). Biological activity was determ ned

fromthe inSofe@gmuies fresh callus weight after four weeks of cultivation.
Five repli csaOt S Rere,

00 soft gelatine capsules, each of which contain 0.05 g of one of the compounds of
10 the formula I, IT or III mentioned in the preceding or following Examples as active

ingredient, are prepared as follows:

Composition

Active ingredient 250 g
15 PEG 400 1 litre

Tween 80 1 litre

Preparation process: The powdered active ingredient is suspended in PEG 400
(polyethylene glycol of Mw between 380 and about 420, Sigma, Fluka, Aldrich,
20 USA) and Tween® 80 (polyoxyethylene sorbitan monolaurate, Atlas Chem. Inc.,
Inc., USA, supplied by Sigma, Fluka, Aldrich, USA) and ground in a wel-pulveriser
to a particle size of about 1 to 3 mm. Portions of in each case 0.43 g of the mixture

are then transferred to soft gelatine capsules by means of a capsule-filling machine,

25 Industrial Applicahility

The new heterocyclic compounds based on NC-substituted adenine according
to the invention are useful in diagnostic and therapeutic method especially in the

pharmaceutical industry, in cosmetics, in biotechnolo gy and in agriculture.



15 prepared for each cytokinin concentration and the entire test was
repeated twice. Fromthe obtained data, the concentration wth highest
activity was selected for each conmpound tested. Relative activity of the
conpound at this concentration was calculated (Tab. 6). The activity
obtained for 10'4 M 6-benzyl am nopurine 44BAP) was postul ated as 100% The
cytolcinins to be tested were dissolved in 20 di net hyl sul foxi de (DVMBO) and
t he sol ution Prought up to 10'3Mwith distilled water. This stock was Enber
diluted in t%@‘—rilsespective medi a used for the biotest to concentrations
ranging from10"8Mto 104M The final concentration of DVSO did not exceed
0.2% and therefore did not affect biological acti(yi ty in the assay system
used. 38 ExanmfV¥ 9f hekroqygliofcompeendse bagsdumal sNi-subatitatednadrnénchobdbs ay

St andard Amarant i.oassay was perfointed with several nodifications. 5
The seeds g?écit%pgb?‘?ﬁlaﬁl? caudatus var. atropurpurea were surface-sterilised
in 10% N-chl orobenzenesul fonam de (wv) for 10 mn and washed 5 tinmes in
dei oni zed water. They were placed in 14 cr’rRPetri di shes cont ai ni ng paper

ti ssues saturated with deionized water. Af{€r 72 h of cultivation at 25 C
in darkness, the roots of the seedlings wefe cut off. The explants,
consisting of two cotyl edons and hypocqt ; re placed in 5 cm Petri
di shes on two |ayers of filter paper sopked i of incubation nmedium
cont ai ni ng | Qgi nol NA2HPO4- | CH2PO4, pH 6. 8, tyrosi ne and the
cytokinin to be tested. There were 20 a di sh. The procedure was
carried out under a green safe ligRy“in a rEiarkroo|m After a 48 h of

i ncubation at 25C i n darkness, betacyanin was exttacted by freezing the
explantsdin 4 nl 3.33 gM 15 acetic acid. The concentration of betacyanin
was determ ned by conparing the absor banc[e at 537nm and 620nm as fol | ows:
AA = A537nm A620nm From the obtai ned data, the concentration wth highest
activity was selected for each conmpound tested. Relative activity of the
conpound at this concentration was calculated (Tab. 6). The activity

obtai ned for 10'4 M 6-benzyl am nopurine (BAP) 20 was postul ated as 100% The
val ues showfnf iha pligreag@uiedlyrasasnsatde sdlisvkereedpivhersires and the entire test

t i |.ci ni to, be tested di |.ved |
G et hy Ut 115k ne Ay Py KRy PeBfy B Ea S35 G

distilled waleio, nfii, ansdqQeklfnas! fimidohgdylahinuf £910x7, ilkhaamasmpariiNenigdi a
used for the biotest to concentrations ranging from10'8Mto 25 10-4M The
final concerlAREEAPISF OB YaRe prsbarasd €64°P0. 2% and therefore did not
affect biolqgcagagtivity in the assay systemused. Table 8 30The effect
of new cytokinin derivatives on betacyanin content in Amarant hus caudat us
cot yl edon/ hyypecot W isedH-ankgC1-6 alkdD-Exanpl e 10 The effect of new
derivati,yes ‘1(2@ in B/i"t ro alnd €08t vitro nmultiplication and rooting of rose
(Rosa miPti fOriayuosHECplnge this experinent was to test whether the new

conpounds  afkgepfas A BGleli BlibdiRGent rc;uip§ S mhdiHEEidRE RG] lvgt?-thér Nefinitions

multiplication rate was investigated and the post vitro fects on rooting
wer e exani néd theRosgsoydmgdzoynsos debsal iouhis lagany, wieseicul tured in 350 ni
vessels with rew.on Rolycarhbonate |.id. Each cul ture vessel contained
100 m aut ocf%ﬁgg‘te i (“i%ff%,p?’fbylrﬁ’ BET is9p 1086‘?% é'ét%r‘”}él%h‘é‘i“%"afi[“ﬁed at
232 C under fanclibndl photgpesiaad at Hﬁogenl}/l /1S A Bk y, ThgniRas alcyldnigdi um
(BMR) contained Mirashige and Skoog (1962) nacroel ements, microel enents and
vi tani nd¥ 9sabpmENareEDTNIrEE®, Iareansesi ke alkylmatapiy eliplode, anidd2 nv

gl ycine, 68 - t am _ /W .agar. This medi um was suppl enented with
10 AM BA, m?@%)étgﬂg’ %moﬁb@gﬁiy%%ﬁpound no. 14 and 15, respectively) The
control nedihatogintnéfersaofluaiine, dnymidy! elomidundAbdigs a®mtd cul ture period of 8
weeks, the QE‘EB'H Oof induced shoots per explant was detennined, as well as
root number / 8¥BPRATIEERI0BE &10UP o8] engt h/ expl ant. The roots were renoved
and the explqplspksNeths ol #sterey, vere planted in unfertilised peat. After
four weeks of acclimatising in a fog unit, root nunber and root |ength was
det er mi A&d. “Wsyéxpdeset, banchedkir niwbrindked nEdiCymhyirelvdech d$ nmaatratad arew
shoots. The 20 original shoot explant grew qut as a good quality single
shoot t hat PB%S’%‘&&“@&FV‘WP‘?C@B*A%E@IE%é%* pﬁistjﬁ‘ &8GRy AR iSEWP%é/]n ¥4t e, but
the shoots beQtMybathyY, ctiihd, ROVABHY hBesL X3l diefe LiRSERshplirRHYeRE d.Qr Mat i on
of new shoot s@andyr ootyi ng giﬁgﬁﬂ% i?gﬁtlylbe?t elr, 3\hlen cor?pa?e% w th BAP
itself (Tab. 9).




25 Table 9 Effects of cytokinins on in vitro and post vitro shoot
multiplication and rooting in Rosa multiflora C okinin In vitro Ex vitro
Root nunber per plant Nunber of new shoots per ex lant 0.2 Flower nunber
per explant Root nunber per explain Total root |ength per explant (cn) 1.2
Total root length per plant cmO 0.03 Q48 4.6 17.1 41 BA* 3.8

“substituted alkyl® refers to alkyl as just described including one to five substituents
such as hydroxyl, mercapto, alkylmercapto, halogen, alkoxy, acyloxy, amino,
acylamino, hydrazino, carbamoyl, amido, carboxyl, sulfo, acyl, guanidino and the
like, whereby these groups may be attached to any carbon atom of the alkyl moiety;

5 “alkoxy™ denotes the group -OR, where R is alkyl, substituted alkyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl or substituted cycloheteroalkyl as defined herein;

“alkylmercapto™ denotes the group -SR, where R is as defined for “alkoxy* group;
“sulfo® denotes the group ~SO3R, where R is H, alkyl or substituted alkyl as defined
[0 herein;
“sulfamido™ denotes to the group SO,NRR” where R and R” is H, alkyl or
substituted alkyl;
“acyl” denotes groups -C(O)R, where R is hydrogen, alkyl, substituted alkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl as
15  defined herein;
“aryloxy" denotes groups -OAr, where Ar is an aryl, substituted aryl, heteroaryl or
substituted heteroaryl group as defined herein.
“alkylamino® denotes the group -NRR’, where R and R’'may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl or substituted
20 heteroaryl as defined herein;
“amido®” denotes the group -C(O)NRR', where R and R’ may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted
heteroary! as defined herein;
“carboxyl® denotes the group -C(O)OR, where R is hydrogen, alkyl, substituted
25 alkyl, aryl, substituted aryl, hetaryl or substituted hetaryl as defined herein;
“acylamino” denotes the group -NHCOR, where R may be alkyl, substituted alkyl,
heterocycle, aryl, substituted aryl, heteroaryl and substituted heteroaryl as defined
herein;
“carbamoylamino” denotes the group NHCOOR, where R is alkyl or aryl;
30 “aryl® or “ar* refers to an aromatic carbocyclic group having at least one aromatic
ring as phenyl or biphenyl or multiple condensed rings in which at least one ring is

aromatic as 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl;
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Exanpl e 11 Early shoot senescence inhibition of tissue cultured roses (Rosa
hybri da) . Tissue cultured roses suffer from senescence synptons. The
leafs start to turn brown and after songsweeks all explants in a vessel die
off. The synptoms start earlier when the aeration of the vessel is

inhibited, f t t f Thi ts that ethylene
our ot her gaoUBE DA FS SPET et FerivofETey FoRIATHD S hArnE hpp | ed
to the medi Ue fonGHIC Bt DYl @78upsSQich tas | HARIEEA éﬂ’ﬁfflt ok g, 5r9mbe§<§/yfﬁlﬂﬁo

prom si ng new cytokinin conpounds on this syst em

Pailins (a @!hain%’éfel)limlaby(h@mt!@r@dlbﬂMO,SEl@OW, alledswt@pia, thkylansoo,camiio,

pol ycar bonat ¢ | ach cul ssel contai ned 100 m autoclaved nedi um
(120 15 C, ZCOHbOXH nﬁ lg (&lcrhélgé{\ﬂ%ﬁ%] mai ntai ned at 232 C under a 16 h

phot oper isod aﬁeiélﬁt,)Mlé niez:xf’%n divatubasabr fBsalinc4BYR)clie eRdupl i&@ﬂl&“ﬂ@ﬂ@%h' ge
and Skoog (1962) macroel ernents, mcroel enents and vitam ns

NaFeEDTA, SODW?Q}FFGIMII@EBBPJA as PO /1 Wilirjhs: Tingsthe oing %@mg,gsmgls aucrlbsse 100

/1 glycin a /1 L- rnlne and 7 g/1
ggar - gggr. é@l ”g{(&drﬁ B[ %lﬁ{é@enﬁhgené@ %% a%/l\/l%%l‘aléﬁn OBAP.
The | ast 2 owumkmm msbameo@uefnyl tzverchsmeroptwtsﬂd iﬁnﬂlsalﬁhﬂladc@&tsﬁﬂbst&uteﬁﬁﬂd&v i ng

the mediumin, the vessels. The control nediumdidn't contain ang
cytol ci ni n. DHYESE aNEg BYHRXBerIa98, BHI0s MBEARo, Ko, HESENEscadEN&9mt ons

was st aryped. caflﬂ%hog%ﬁ@, %l&)@ tclﬁtglrl]( laFr§1tlo 192{{][10]1%%]}0 a%;ﬂ/ o?%ﬁé%o{jef or

each pl ant as

expl ant (Fi g?ugcamlziﬁ»la)d the 4iRe abdefmed) eaves coul d not be avoi ded on a nedi um
w th mveOBAR, 1 hes ts | d be 1ea5|m‘é%f dfor a ext supculture. The
Use of " mvbCBRBCRETS BeBhi o Chteragr Bubratic A S her BhoNADGt T or
roses (Rosa Mﬁﬁﬁ(ﬂa) 5 Exanple 12 Dry Capsul es 5000 capsul es, each of
whi ch contai ns O. of one of the conpounds of the fornmula I, Il and I1]
menti oned i nW‘W@%@%g@@pﬁgf ‘brefeis |t Gvileryo Ecknpitemalis nawoi arepoln gutetivest |

10are prgpargg, 8re {00 14/6 ﬁﬁmtiona (1)0Sdpts' h dstfiaﬁggz,énn {n?r(ljol %y(t'h%%aoc ng a1|n % 80 g
mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino,
alkylmercapto, carboxyl, amido, sulfo, sultamido, and the like as defined;

“arylalkyl* refers to the group -R-Ar where Ar is an aryl group and R is alkyl or
substituted alkyl group wherein the aryl groups can optionally be unsubstituted or
20 substituted with groups such as ﬁalogen, amino, acylamino, carbamoylamino,
hydrazino, acyloxy, alkyl, hydroxyl, alkoxy, alkylmercapto, alkylamino, amido,
carboxyl, hydroxy, aryl, nitro, mercapto, sulfo and the like as defined herein;
“heteroalkyl® refers to the group -R-Het where Het is a heterocycle group and R is an
alkyl group, said heteroalky! groups being optionally unsubstituted or substituted
25  with groups such as halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy,
alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino, alkylmercapto,
carboxyl, amido, sulfo, sulfamido, and the like as defined herein before;
“heteroarylalkyl™ refers to the group —R-Het-Ar where HetAr is a heteroaryl group
and R is alkyl or substituted alkyl whereas the heteroarylalkyl groups can optionally
30 be unsubstituted or substituted with the groups such as halogen, alkyl, substituted

alkyl, alkoxy, alkylmercapto, nitro, thiol, sulfo and the like as defined herein before;



15 Wheat starchl120g Magnesium stearate 80 g Lactose20 g Preparation
process: The powdered substances nentioned are pressed through a sieve 200of
mesh width 0.6 mm Portions of 0.33 g of the mxture are transferred to

gel atine capsules with the aid of a capsule-filling machi ne. Exanple 13
Soft Capsul es 255000 soft gel atine capsu}es, each of which contains 0.05 g
of one of the corrpounds of the formula I, Il and Il nentioned in the

precedi ng or fo Wi .0 Exarrp S ,as a tlve ingredient, are prepared as

fol | ows: c:orrp%?”su‘iaﬁ% % é’e Yﬂrl.?j’r[ééi Pl YC@’CE%&P%hspéalcsznqaw%% to 43
Preparati on piB6€&®msIhe pomdered active ingredient is suspended in

Laur ogl ykol (r) (propyl ene glycol laurate, Gattefosse S. A, Saint Priest,
France) and grGebicinceelowdkygul xeéars der ateychvabart grobe sinzeisofe abouto e 3 um

Portions of C 419 ure are then transferred to
sof t gelatlngﬂéggg f%§§tgc ‘%98F“51856§UP%%#§fwmvwn&y EHi RENOEREHp e 14

Soft Capsill emcrcaﬁt@()@lk@@?talgﬁh@mon@cyﬂ@ﬁﬁ@ @&baxﬁ@ﬂﬁmﬂfo why16 5y, Cdmﬁfﬂ ﬁ‘me 05 9
of one of the, conpounds of 10the fornula 1, 11 nent’l one

precedi ng oral*%]lm%ﬂﬁpﬁg C@Wl ednigde, adto, v élfilingiOe@nérthg lie exspiadipad dntuas
fol lows: Conpggition Active ingredient250 g 15PEG 4001 litre Tween 801
litre Preparati oh process: The powdered active ingredient is suspended in

PEG 400 (pol Yethhtenallghyeddrs of a wzfmmezsupse&meﬁneu aheuin 426hst ShdiBne FI uka,
Al drich, 20 USA 2]]?1 g Tween(r) g’ﬁ‘; oxyet hyl ene sorbitan nonol aurate,
Uy P¢ &0

Atlas Chem e metipyigne g‘PEA‘S & Wy Beugnaglectadyikem the @rduph NIUSAJ, and
ground im a g@t- puI veriser to a particle size of about 1 to 3 mm Portions
of in each case 0.43 g of the m xture are then transferred to soft gel atine
capsul es by Tsebyiguted CHCIOQ@SHQMK-}/P‘I tefdrs ¢p amybioheteroaﬂdyh@Ltﬁ:tpusalherémpjclhﬁe(bl lity

The new het erﬁ)%xc I.C. conm oung d on substi tuted adenl ne according to
1 Fogioe okl

the invention & & HEERIT {Weﬁtsaﬁﬂ’ht Udsin |aE““FPetWéH>Xésﬁ%’10al ly in

t he phar maceutrbCametcaptdst 8lkoxy, N 088D L Sacyldnilh Ot SCHRY nd
agriculture. = 44 Cains 1. Use)l of et et ocyaccy:lc compounds S adyﬂ)xy,

NG- subst i t ut&aikgaaring eallsylmereaptye rrarbmixy cﬁmmdbasuifo Ssnafammimanmm ma@eum cally

accept ahlse S@fﬁaﬁdh&@ﬂleo%ftme‘mere' n 10R2 is hydrogen, hal ogen, hydroxy,
al koxy, am no , nmetcapto, carboxyl, cyano, nitro, am do, sulfo,

sul f am do, amydziamtkaOalkﬂC)dJe@dtys tk@lgkwpam Bybloedkﬂ' dﬁh/él@ew@a1kﬂhmld’f%§&gi o,
cycl oal kyI and car‘gam:)yl gro R6" - wherein X is -
al kyl)-: 15RB°UR &1¢ jhdt |athﬁt”é>d @h@wyvtut%ékéfayhm@ @éhéYqE@,ﬂllsxlbzgvupmem

groups have @H‘élf}g Be tlﬁﬁt%sltlﬁﬁéd tpdifAged %1'&{1 'h%{ O]]émtgﬂ Eﬁ@%&{/,s%ﬁa@g (sj : ?g

groups as de ned in I egen erern "subs
phenyl whi chlltliﬂs opticgrial Iz;lkmybsh]l@taﬁ]edov\natclylaﬁﬁ@o t Cbafba\t%yfal;mﬁ@l oRaloxgr oups
acyl am no, 20car banoyl am no,

Fyar ez A0, REREHRPUS SRRl Rer Ca Do AP 2 Hojdcadnhe. Tie s

defined herein;

“cycloheteroalkyl alkyl denotes he group -R-cycloheteroalkyl where R is an alkyl or

substituted alkyl wherein the cycloheteroalkyl groups can optionally be unsubstituted

or substituted with halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy,
25 alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino, alkylmercapto,

carboxyl, amido, sulfo, sulfamido and the like as defined herein before

and the racemates, optical isomers and acid salts thercof for the preparation of drugs

destined for suppression of immunostimulation such as arthritis, in suppression of

transplant rejection in mammals, for the treatment of rheumatoid arthritis, lupus, type
30 1 diabetes, multiple sclerosis, restenosis, polycystic kidney disease, graft rejection,

graft versus host disease and gout, parasitoses caused by protists, or Alzheimer’s

disease, or as antineurogenerative drugs.



carboxyl, nitro, sulfo as defined herein; "hal ogen" refers to fluorine,
brom ne, chlorine and iodi ne atons; "hydroxy" refers to the group - OH
"mercapto” refers to group -S14; 25"alkyl" refers to branched or unbranched
Cl-C6 chain which is saturated or unsaturated being selected fromthe
groups such as methyl, propyl, isopropyly tertbutyl, allyl, vinyI, et hi nyl,
propar gyl , hexen- 2 yl and the |ike exenpllfylng thls term 45 "substituted

al kyl" refers to 5 Just descri bed |nclqﬂ|n one to five substituents
%xy fdﬁ%t‘ %‘!ycg gt

such as hydr t RYPPRHEs B d oRdY sertituisr k adgpinedyhioxy,  ami no,
acyl am no, hﬁﬂ&@%ﬂﬂ@ aRkhe R 1 Ao« nHQ% L, guanidino
and the |ike, mhereb?mthése gr oups naytggﬁgtta%%gﬁég%&gﬁfﬂggrbon at om of

t he al kyl rm«iﬂékﬂyopuﬂ'ﬂalGK@x"y‘OISﬁeﬁO@@mCﬂW@agﬁmuh}mlﬁR6 fikfere R is al kyl,
substituted g Sstitute ryl al k ti.tuted

aryl al kyl , cycF@¥¢%an§&% ?mrn?@ﬁ%& géz F&“%VEP’ﬁ%W@?%g‘QQT“Tﬁ6éaéstltuted
eyel ohet & Oalb1k{y1|1ﬂlaﬁoﬂeﬂlyl)@dhﬁ@b@rluﬁb 6-(2- H&lﬁMéIﬂEﬁ@ﬁﬁl‘h& 61@?“0'[ es the group

- SR, where R is as defined fo "alkoxy group denotes the group
-SOBR, wher ¢ Iﬁfﬁoémﬁno)apkw 6oﬁ4 bspimenitinr)eeriag, RyH- la@meléfqlﬂmdmmbfh@peum

"sul f am do" NRR e d R" is H alkyl or
substituted Fﬂﬁ%ﬁﬁ;ﬁ%h&ﬂﬁwgnggﬂb& (NEB%ﬁMQDEéQE%%g where R is hydrogen,
al kyl , subst(tmﬂm(edmaﬂhtgyhmhm)pmmc—s GHgthrbb eb-aifidoroadtl b luliit, .6-@uUishiot ut ed
arylalkyl %g g@l ¥ gbstltgkﬁg cycloalk | as_15defined herein;

‘aryl oxy" d Y BRI, Fong 6y difl awoalfnwo)pguiﬂfs@r(ﬁnbﬂ@aoéry|

het er oary off I |
"al kyl am no" lﬁiﬁ%ﬁ%g;#hﬁg ?g%%h?ﬁﬁﬁil W%Hﬂuﬂﬁpgﬁ t% y |ndependently be
hydr ogen, al Inytlhylasilulusmutxuc éd(?aalbl’«zy)lo -2-anestylarslidag puringt &¢4-aronkg-3-het eroaryl or
substituted 20 tero ned, herei n; "am do" denotes the group

-C(0) NRR , vm%tp Ylapyl '3 Re r?é&%‘ﬁﬁ’é’pﬁbHHQH?‘IW%WWHB‘QM”“&IQ<‘ ‘bmglﬁ’b‘é“t ituted
al kyl, ar yl (t@ﬂlh}?@lhéﬂié)@ggalﬂﬁﬁé)puxh@é %E(Qafﬂ Yho- ﬁHHﬁEé&)!‘HG% high Wl
deflned herein; "carboxyl" denotes th rogg ere ydrogen
al kyl, subst@ttiewe- 4255@1tmt9/mmoanvm)p@m61(zm blloafrtyiu,lmhbmamyﬁ (@rS subst ituted

hetaryl S Vi e es the rou where R
may be é?ky?ﬂqﬂ[onﬁ%mﬁ {)ﬁ)hgn i@ L&f L{néc? 8@5 @0@01‘05‘ o é‘UBgt |'&$Cé§‘%?‘§ll

het er oar yl anﬂu@‘dhahhd)pm@ﬁb lﬁE{Q@(QBfOYrﬂO &%txﬁﬁlfol d}@@ih@@')zﬁhlﬂlo)p&ﬁ{eb@@yl am no"
denot es theﬁp@p NHCOOR, where R is alkyl or aryl; 30 aryl" or "ar"

refers to a HWdiﬁEﬂB@PHB€V%FP%m9HWUﬁCHhGi%@ﬂ%@mpéast one aronmatic ring
as phenyl or( h at | east one
ring is aronggygggg&&ﬂ%&yﬂgb%%Préﬂ&%ggﬁggﬁgﬁ&1ﬂgﬁuaﬂ%%3?% anthryl, or
phenant hryl dtclﬁtﬁoalﬁlbnﬂ@pummmﬁqd Sadiyl hl(‘)1oraeﬂlab}puﬁ i@c,ad-y0,6-di: 1lolrkﬁianﬂ|@18ﬁfuk iaed whi ch

t |1 t ut f t | h
hal ogen20al P RG AL Tnalge G0y b disesedbrDay S At ngars  no.
mer capt o, a'(KHKﬁéiorﬁétkfyﬂ%ﬁﬁcgbtﬂmeab}fy a1 Bro- @'@1@190;0%'{[ Mﬂmog»'uﬁﬁg sul fo

as defined herein; 5"heterocycle” refers to an unsaturat Meti c
carbocycl|cﬁdﬁdﬁ@CWaulﬁ@héhMMeaghﬂmn@nheman@ &t MmdiBuebardindipurbiep6- S,

thin th th b dyl f |
1 pl 6 cotaniat bR Se R oG StE e SRy B Pyt T O T
benzof ur any ldiivviredhila@p@hiel enakldviRfoansudstiiidsqd 5Ql’1ﬂ§d%9§ﬁ1]1ﬁd*}f)§t%e"“ th

hal ogen, am no, hydroxy, cyano, nitro, mercapto, al koxy, al kyl’am no,

acyl am R®, fPolakBasreyichmicmilinmpirey 6-(didifluoydmaihony- Samtkqalnﬁmpmm, 6-

carboot 2 doynah oyl A, RSN TR, SETMBF i o

aromatic; slqb&dantlufoﬁduimel@(Z}ardyrhethyi@ifu%h&phﬁna &fﬂéﬁﬁﬂﬁ-‘éﬂ@l&lmﬂhb@w Iy mono
or poly subé%? %ed 1 one to five functional groups, such as hal ogen,

ami no, hydr (’HFEI?‘B“I“F@P‘&&& 6-(2 ArdmRiox gyaoApsivg, 6-6591 ani no,

car banoyl a I m do,

sul f o, suIng?ﬁgéth§%¥ﬁggF?éﬁ&hﬁalq Z%ﬁx%g&hﬁgﬁﬁﬂ?%%qéqgéxmpéﬂthe group
-R-Ar whére Ar is an aryl group and Ris alkyl or substltuted al kyl group
wherein the aryl groups can optionally be unsubstituted or 20substituted

W th groups such as hal ogen, am no, acylam no, carbanoyl am no, hydrazino,
acyl oxy, al kyl, hydroxyl, alkoxy, alkyl nmercapto, al kylam no, am do,
carboxyl, hydroxy, aryl, nitro, nercapto, sulfo and the |ike as defined
herein; "heteroal kyl” refers to the group -R-Het where Het is a heterocycle
group and Ris an al kyl group, said heteroal kyl groups being optionally
unsubstituted or substituted 25with groups such as hal ogen, am no, hydroxy,
cyano, nitro, nercapto, al koxy, alkylam no, acylam no, carbanoyl am no,

acyl oxy, dial kyl am no, al kyl mercapto, carboxyl, am do, sulfo, sulfam do,
and the like as defined herein before; "heteroarylal kyl" refers to the



"cycloal kyl" refers to a divalent cyclic or polycyclic al kyl group
containing 3 to 15 carbon atons; "substituted cycloal kyl" refers to a

cycl oal kyl group conprising one to five substituents fromthe group

consi sting of hal ogen, am no, hydroxy, cyano, nitro, 5 nercapto, alkoxy,

al kyl am no, acyl am no, carbanoyl am no, acd oxy, di al kyl am no,

al kyl mercapt o, carboxyl, amdo, sulfo, sulfamdo, and the like as defined
herei n bef or emethy &}\ﬁ@:ﬁo?ﬁmﬂ%r 6@ lébﬂbzoahﬁfn%ﬁlﬁnﬁl@ & §:¥1951%?1111|ﬁ¥!)) )g{lﬂg%«(%s def i ned
wherein at | east one t he ring nethyl ene groué c& gr oup
sel ected fr on?lﬂlﬁ@agw@gh@nm (3@#01qggl—i;hbmmméiﬂuomaedumymhmb,eﬁ-ez ogbroyd-"

refers to a c I here| efine ch contains one to
five substit ugﬁ%l%,gﬁﬁslgé 1J<é/hél bg‘gooo %aWHBam POF; © é?%hlﬁm “fitro, mercapto,
al koxy, al kyl ﬁmmmxha@mbﬁm IGCIS BRIy @dﬂlﬂ%)p@%ﬁl @)Eywc n@dkakkyl am no,

al kyl merc car boxy sulfo ul fam'do and the |1 ke as 15defined

her ei n bef-or eﬂ“@“é@’@ilﬁ%)ﬂ’k‘}’ﬂc ét(ﬁyﬁﬂﬂm@I’@H@{Ce@altﬂh@)gmmpG%RCblpod dal kyl where
cycloal kyl isg 1%3(1?1(9@'13513{1')@ @r(g%ﬂlo%.'q f%o;(zl llyelﬁélaﬁ%lga)gagﬁl{?é—@daﬁ%g 4a| Kyl

wherein the cyc groups can option

substituted \Aﬂuctro%jmgem Jin@pintivee, 6HYdhay-2- l%ﬁ%}gfanﬂﬂ'nbypgnn@’%l@ra&ﬂ&o -l koxy,
acyl oxy, 20dial kyl'am no,

al kyl am no, car | am no

al kyl mer capt nrt‘J‘EfﬁW“ne gﬁg‘ém%ﬁ%doawnpmm @ffdclipie-4-i ke as defined
herein; "cycl 9{9@1 BLO | &K ch1dene ohet eroal kyl where
Ris an al kyI1 orysdbgﬁltolh%bultngdd(g; ﬁ%%g%g}ygﬁlﬁ&gw Rm% et yl groups can

opt i onal I be(uulﬂwbmtaihbm)enﬁ 100)psubc5,t6+(t4hﬁhé@fow (thﬁh@bﬁ;@ﬁﬂaxy)aﬂihﬂ@)puhwr60Xy
cyano, nitro, rca tloi al ko% ﬁSaI k l.am no, ac | am no, _ car banoyl am no,
acyl oxy, di al(l%g{ﬁé%? RO EnE AP lne e, 0- %Oaléhlliq)ﬁurilwﬁf(&m do and
the like as Cﬁﬂfdz@QQOH'@ETnﬂhﬁ)}Q@m@r@(ﬁﬁgmto@—nﬁﬁ)%ﬁmd@%l11198(52?ﬁ Jyormers and
acid salts thereof for the preparation of drugs stine or suppression of
i munost i mul de¢ienasdisp)ragnart Griltdre2-methslappmeysion, G3-fluaospl ant rej ection

in manal s, at.nent dar hriti Iupus type 30 I
di abet es, rﬁétil$lgglélc m i % - il% ﬁégat%‘y aB@IWéWPF cﬁs -GrdvE9-4di sease, graft
rej ections grlﬁéthyluﬁjﬂmuﬁnuh@cst( @LIHRAS- ROy BAH o) RAHEY-L08GH oaused by
protists, or Al zheiner's disease, or as antineurogenerative drugs. 48

2. Use of het é%%%}]élvalém%p@&ﬁw&ma%ewm@m N@}Ismbstﬁ ~{ujodohralitenpmeco-(2-he
formula | acqg,rog(g @gtﬁ o?Azi?étt ”a‘n\'ml%gl {”ﬁ AR c[g’?%l{nﬂ}y'l%éﬁneol)ﬁ%%%dé f(ﬁ om 6-

ani | i nopurl ne, uor

bi s(trifluor Gnumh(tkwmmm)mﬁ)l@USFG3F}Q()aihoxyamlmo)pm;11656 ~(4~-methoxyanilino)purine, 6-
i no) purine

6-(2, 4-bis(tr uloro (3

5bis(trifl uoﬁ% P}eﬁ}[ﬁ%lﬁwﬂmlnefsﬁ (2vsitlsmanimeihtanpinolmveine 65-(43-

br onmoani bp no e

6- (4- br ono- legﬁfdgﬁgzaﬁﬁlf}ﬂ%@pl% 6@)Afﬂld{d)‘?ez"lngtlgﬁllnhmg\%“ & %?purl ne,
6- ( 2- br ono- 6Ny 3~ Zluﬂ(mnoufclhyb)amﬂmb}pw i) 26H( 2 -nedyyidant ind@purine, 6-(4-

6- (4- brono-5, 6-dif | oroam

6- ( 2- br onp4, 8]cg?yf17186’?(88‘r"|‘|”1(1 ﬁggﬁ%ﬁ 3%‘“ ino)purine, 6-(2-methyl-3-

6- (4- br ormo- 2 (BifbfdnMIE AN DG RIE] AE2- b
10f | uor oani | |(no) puri ne, @ngl_n( ] r ono- 4?% n%})lé)gffn{ Qﬁﬁrﬁ%glﬁ)}ﬁgﬁox}e)amgnf)f%n%m 4-

met hyl ani | i n@-buﬂmélnmn(i@ohmm @(4rendilry 1noahitio) purinae-(26- ( 4- br onp- 3-
o (3 br oro- 45 P LR BB st S KT AR Rt r @ roe oS e S48 oo

6- (4- br ono- 24,(5t6~11fﬂ11¢&1fa@ﬂﬁlb M. 20 (d-hinQ) 4 rme, Rth I -
(2-brono-4,5,6-trifluor oanlb}lﬁf‘no) pEII’I ne, gi i borxg)r?gélrﬁol)lfurllgep%% ne,

6-(2,5- 15di W’S%&ﬂPPHOﬁWﬁB%’PH@: 66(2(324aﬁ:5di>€lmﬁcbﬂmll®llﬁilm)mhlmr@@B,Ml:in(@) purine,
6-(2, 6-di br Oﬁ&'iafﬁmtrtl)éﬁ?l r%zéuo nlenﬁ%i)glglg‘lﬁ lachl?lﬁaPJIhHg)puune 6-(2,3,5,6-

6- (2, 6-di bronmo-4-(tri Xy)anifrno

di br ono- 6- (tﬁellﬁd:lummemhhh)pmam |6P(ﬂ€()1 mw,Em:afﬁro((%ﬂﬁ;xQ BT RIPnAme, 6-(2.3,4.5,-
(trlfluoloneth ani 38 rine, 3- dlchloroanlllno) urine, 6-(2.4-
di chl or o%ni | § H%})?b‘af’?lﬁ Jguting. §(E|13f:“h@di3‘é)%miq1@%)wtirn@;6 (2 3,5,6,~

6- (2, 6-dichlg £ C |

6. (3. 5. di chl Ogrgﬂoa@dnl}}){n%gl;iﬁ)géﬁln%eg@ (2% ge%gﬁuﬁli <l 81?1ﬁ&% ct]py??agﬁlnoﬁ]puhnc 6-
(trifluor on-e&Zh’JOW)la‘njmoambyl@)mnmmé (2 4 ;6~tribromo-3,5-dijodoanilino)purine, 6-(2,3,4~
6- (2, 4-di chl or o- 6- (trlfluoronethytanlI|no)pur|ne
6-(2,6-dichloro-4-(trifluoronethyl)anilino)purine,

6- (2, 3-di fluoroanilino)purine, 6- (2,4-difluoroanilino)purine,

6- (2, 5-di fluoroanilino)purine” difluoroanilino)purine,

6- (3, 4-di ftuoroanilino)purine, 6-(3,5-difluoroanilino)purine,

256- (2-di f |l uor omet hoxyani | i no) puri ne,

6- (2-di f1 uoronet hoxy-5-ni troanilino)purine, 6-



nitroanilino)purinc, 6(4-fluoro-3-nitroanilino)purine,

6- (2-j odoani lino)purine, 642- fluoro-4-(trilluoronethyDanilino)purinc,

6- (4-iodc)-2-methylanilino)purine, 6-(2- methoxyanilino)purine,

6- ( 3- met hoxyani | i no) purine, 6-(4-nmethoxyanilino)purinc, 6-

(2- met hoxy-5- et hyl ani | i no) purine, 6(2-ngthoxy-6-nethylanilino)purine,

6- (4- 20net hoxy-2-net hyl anilino)purine, 6-(5-nmethoxy-2-nethylanilino)purin,
6- (4- methoxy-3-(trifluoromethyDanilino)purin, 6-(2-methylanilino)purine,
o b A AR & (2t

6- (2- net hyl - grefifobd i kb bErind 6- .
(2- (rnet hyl t hi ¢) ani hﬁﬂ%{‘}?‘?@@g‘%ﬁ?ﬁ%ﬁ%‘ﬁ?ﬁ’ iﬁﬁ?gr?i @55y purine, 6-(2-
25ni t r oani | i midlupipanthiap)pdri8-miZ I, odhilbdrne)i pur)pwee, 6((33r-t r oani hno) puri ne,
6-(2-nhra- 4,5, 6-trifluor.oanihno)purine, - .

6 (2 t Po- P op B RRo s hRH B R rdlingippsiue, 6--

ni trotetral | woneamdhdar@hpuhdPesindo(@. B doRnlRRMLARAOIRAN, bina)pur i ne,

pent af | uoroanj | ino)purine, 6-(2,3,4,5-tetrachloroanilirmpurine, 642, 3,5, 6-
t et r achl or oaitlupiso)-piirdepidino paing,16-(214,5-tpmpdy kaflinedmewe Hofdd.&ni | i no) puri ne,

6-(2,3,4,5.-,.30: f Nl Line o i _

o (2,3, 4, . RPN o DR ganiidi ign (3 R e,

6- (2, 3, 5, 6- t@trafhniin®pdriqd, 6- FautnoaadhiyDadihd ) pojRy 6LA&hlBo-4-
(24,64ri%ronnaniILno)purine, 6é&3,4,6-tribronp-3,5-dLjocthaniIlno)purine,
642, 3, 4-10 5ARPPEREKDBEHS PHRFADRRKd s pyaniligopurian s tsamerarsedoilr i ne,
6-(2,4,6- tri : TN i - B - j.td idd.nQ)
e e S L

6- (2, 3, 4- Stafitfansmamgaeiettionoh puamimals, Br (2-tteninfidnt of theemhbokyathritisnappyr i ne,
6-(3- trifluoropethoxyanilino)pur.ine, 6-(4-trifluoromethoxyanilino)purine,
642, 3, 4- trﬁyP%E$8g%@%FltHﬁﬁ?%&ﬂﬂ?ﬁﬁ??ﬁﬁ%’BQQ@F ?%“%FYHﬁF%§4%ﬂblino)purine,
6-(2, 4, 6- t riejoBlidty lopiH VdrfiR)HBY dif8sc A %‘uﬁgﬂapisﬁés%s @ﬂs@@@f'g}dti_@@) furi ne,

6- (3-chl oro-4- carboxyani |l ino)puri ne, %-( -am no- 4-chl oroani I'1 no) puri ne,

6- ( 3- chlldr o-Azhdigwtrs disassie! ¢ree)aplinguwiegeneragige dargboxy- 4- hydr oxyani | i no) puri ne
for the preparation of drugs destined for suppression of inmunostinulation
such as arthritis, in suppression of transplant rejection in mammals, for
the treatmerd. of A hewsE@ipttparibfhtbiosycllcpiipoubdnBrivediaRetesbsimtdd pl e
sclerosis, restenosis, polycystic kidney disease, graft rejection, graft
versus host d§raiaasemperiiqonetierpathesivtpulad, asausing tylapnds wheesin B2 and

15Al zhei mer' i Nt | r rati dr 3. A et hod of
preparing hé§%98§§§ |§d§%ﬁggﬂﬁd§h§§3P§§§Q H@ﬁkﬁgwgﬁggiﬁgﬁ?ggl%gﬁﬁpne
conposi 2oon watdrechlafnd hentios,muhetiylmasapiodirog itah€Raipsiidon whakeiier R2 and
R6 are as defined in c]ain1kj m@kgh.conpr[ses nucl eophi l'ic substitution in
order to 20¢BFAPEIGOISHPTIYRE ROmSSigsribed Srerair befpramisr iph dregiosinguad t he R6
posi tion to Ayt MRl. eani ng of substituent R6, as described herein
before, to obtain the conmpound having formula I. 4. A nethod of preparing
conmpounds, conposition nmatter of the formula I, 25according to claiml,
wherein R2 and ar s.defined in claim1, framthe heterocyc|ic

Gor 1 vative Ravi nd PN AP RRGsuth g T g Rop BT bt Bpkideent s an no
group, RS subsdriititedanht | REhAORIL] A BY afRRACIEAM W dhmal S8hyde having
fornmula R6'-CHO, wherein R6' is described herein before, in order to
convert am métegroolpc darivRBvpbsiing nmpl lanicstrh? ishodnigey and Réugmtictisent R6,

as descri be 1.n.. b [ _ bt ai n,t he conmpoyn avi formula 1,
wheren o SHa kel dS @ Hupd Ca Bl T RERRUD B0 IRH: Pehip g

Het er ocycl i RECAHO UGG iBITE dis @BsINbes UBSH Bt e dinad@ntitd ConvdRhRES s @lip t hei r
pepr aration. their use for_ preparation of drugs, harnaceuticaf
preparation§tRé@ﬁ?ﬁ?%ﬁk?bﬂﬁ@%“%@UmgOfSN@WUK@fBgdﬁygﬁﬁ@edéﬁﬁﬁh@ﬁ@@smbased on
N6-su bsght utgdpde thﬂﬁouﬁbﬁ\@vﬂ% BRhLG %,%ﬁérr:inrﬁi QrLd £6 aleTY ﬂ?ﬁﬁje%plé %?a?ri'lvie and
anti senescent properties for ant, anhi mal and hurman celTs and ‘net hods of
their preparation. Included are al so pharnaceutical conpositions, which
contain these derivatives as active conpound and the use of 15these
derivatives for the preparation of drugs. Fig. 11





