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

more ef figaci u 0 eretofore. 20D scl osure of | nvention
Obj ect of thi gél%}}lavmeﬁ? ?lgﬂ?éagr%g *ﬁ‘i‘% gég‘\(,:@{ﬁﬂi EE?MA%ZBAS]@@MON@-%SM i tuted
adeni ne of t hilofeheCalCyfakimay: ChtmassDkBGyiAME H | he

phar maceut i ca}y(l A a(r:rfﬁ%t abl e sal ts@?ﬁer eofl; Meﬁg?ﬂﬁ?ﬂ@‘.?ﬁ%%g%ﬁ?mﬂa| ogen,
hydr oxy, al ko ?/?108 © Iﬁ’?‘&l)r-azo, nmer capt o, net hyl nmercapto, carboxyl, cyano,
nitro, am do, sul fPyeiS; hAQ, m no, .acyl oxy, al kyl am no,

di al kyl ari no, al ky %ﬁggga?gbﬁ%tgﬁgg{ngﬁ 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 ,as?l(gts%{r}%%%ﬁ%(&a@Qég’eg'b‘gpﬂgﬁfongﬁégt Fﬁﬁ?ﬁ‘éﬂ%e#‘éﬁnoﬁm Jant

ﬁryl al-k?/lk ’ cydiyslebt2dr 330-RE4, 19TMs Gibentydamiayshal @A) Rl kkky whekergaty! al kyl ,
et er oal kyl , ’



cycl oal kyl al kyl, cycl oheteroal kyl, arnido and sul fo; wher eas the
generic substituent groups have neanings identical wth the definitions of
t he correspondi ng groups as defined in this | egend, wherein 15"hal ogen”
refers to fluorine, bromine, chlorine and iodine atons; "hydroxy" refers to
the group -OH "nercapto" refers to group -SH, "alkyl" refers to branched
or unbranched C1-C6 chain which is saturated or unsaturated being sel ected
fromthe groups such as nethyl, propyl, isopropyl, ten- 20 butyl, allyl,
vinI et hi nyl psunlo paedonsl i fyin hlsterm
y y| usipatioRsednsan ahﬁ%eeéytaklmk f@f‘@aﬁthﬁv zz'okc%g&g? @@pﬁg nd,

"substituted al kyl " refers to alk st ‘descri Has 16 five

substituents slfel tire thoaghdtgbe pure}ymapmhet,xc abWWemirsQiaﬁirﬂ ocﬂﬂ-}éﬁg@ﬁ plakkoxy,
, am do, car boxyl sul f o,

Coxy. o
2ot uant ai ngo SRR RABr oL ARG DRyt aé@wtorkﬁyﬂﬂﬁéscamoemﬂneddsto any

car bon at om of hm Rnleyd omn%YI eal . b rou , where R
is alkyl, substi tﬁ% ed al kyl, aroyOé s%hk)ﬂsf\?l t ¢ %@EE%SI&S 58 Beig X

aryl , ar yI al ky| Cofupgstast mmzwyt mbiaied @:ymnkmmmy 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, ami no, acyl am no, carbanoyl am no,



10hydr azi no, acyl oxy, al kyl, hydroxyl, al koxy, al kyl mercapto, alkylam no,
am do, carboxyl, hydroxy, aryl, nitro, nercapto, sulfo and the |like as
defined herein; "heteroal kyl" refers to the group -R- Het where Het is a
het erocycl e group and R is an al kyl group, said heteroal kyl groups being
optionally unsubstituted or substituted with groups such as hal ogen, am no,
hydroxy, cyano, nitro, mercapto, alkoxy, 1%al kyl am no, acyl am no,

car banoyl am no, acyl oxy, dial kyl am no, al kyl mercapto, car boxyl , am do,

sul fo, sul fam elmﬁthaphbrtmeedtlckﬁay accepiable A thaes nbefore; "heteroarylal kyl ™
refers to the g hR Het - Ar where Het Ar is a heteroaryl group and Ris

al kyl or subst d 31”@1“‘ whilegss, thkédfh@t, eIﬂB@DPCy,I atikiro, ghgdmso, c aercapto,

optionally be e t he,grou such as hal o en,
aIOkyI SU%S'[I tﬁht@glgpg%%%%l gajgf)iéoky, ({’ rrEr%n& Po, su}fﬁ{ rSHPfg‘PtﬁoolaGy@@mO@ gnd
the | : ke als deddyheg, aibylemmobdfaﬁty@mmcya(ﬂty@ﬂbﬂéafﬂto dy@fo@ k?rl Ey &rﬁ&“\éﬂ)@% Cycljl c
or polycycldc ou contai nin carbon a ut e
cyclpoa?/kzl 3 ﬁér% ap@, L‘E’%ﬁ“&f‘éﬁ Ry, %ﬂé@ﬁkﬁloﬁpbstzmtc@ cytiealicgl, feiyslealkylalkyl,
substituents fgrplmgyhelegf&yg,i%@ati)%an(%l %gclgl?%%gﬁg ailé)fllﬁ’éirmhydr oxy, cyano,

nitro, 25nercapto,  al koxy, aficyla yl am no, acyl oxy,
di al kyl ani no, B§’k¥ ,I\Mimfelapt o, car boxyl am do sul fo, sulfamdo, and the

| i ke as defin 18y el or y het er oal kyl" refers to a cycl oal kyl
group as defi ﬁfeag] € él”mt ’&Q%’tﬁaﬁﬂ’i =of the ring methylene group is

replaced with RG5O e bstituted

cycl ohet er oal kyl " r%smé?‘?n ngﬂ JUB et er %@f %{H&ﬁﬁ& uﬁg}tgtleﬁ Céléf"’i”ﬁléd

whi ch cont!&i ns'lfldnéub&ﬁlttﬂtﬁd'earsl,tbh@cmum shetewsdyl a@b@@ﬂu&glefhcte?dﬂﬂow 10XY,
y

cyano, 6 nitrd al. ko al kyl.am ng, acyl am no, carba m no,
acyl oxy, dial KyT gfr{t&‘gl%%@& P k T%?@ﬁl&ﬁto cyqlohetsssalliy, arhemoarshalkf/b drbakgido and

the |like as dek¢logitdylngk g c%@@?&lk LCwibe aI kyl " denotes the group
-R-cycl oal kyl where cycl otgll kyl is a cyc{j %}db% 5 group and R is an alkyl

or substituted al kWhCWﬁ%ﬁ}eﬂ lgenem@ &thtuathtkgrbulg;r bu@snﬁa,mngpqdegﬂgalll\ymp%e
unsubsti t ut ed S haI 0 en m no, roxy, cyano, nitro,
mer capt o, al kg?(ﬁmﬁ&%k&lltﬂen#%ge ‘E&ﬁﬁﬁrléilﬁgﬂ@)d véesditoxy

di al kyl anitfio, “hﬁlckgeln‘r‘r&ff&&m@ﬂuoﬁﬁd Bfwthe ﬁ d fam do and the |ike
as defined hergein, 10"cycl oheteroal kyl C :?gmﬁ}éﬁ &ﬁé group

-R-cycl ohet er o%)ldli‘;/’ty weisisdo g groap-abxy | or subst i tut ed al kyI wherein the

cycl ohet er oal kyl (" ti |1y be unsubstituted or substituted with
hal ogen, am no, eﬁ&gg 9§feﬁ%§n<§1 ?ﬁqf ner capt o, al koxy, al kyl am no,

acyl am no, caf‘mamyﬂeem ne, b@ﬁMte@XM u@tb h ) p rboxyl,
am do, sulfo, sul fan%go and the | |]i<e alg %Pl ne?gh(er ”&( \!"ggfé 1? aﬁ‘%%tt @%e
racemat es, optPERIASE Betag Selgpigd feony theagroepst sneh emfmethyl pro liﬂeiéogtdpmé}lﬂ

Chi of oxybenzy| Sty ooy pur e oSt e a2 s Bl X amelinypois e 6a2-

hydr oxy- 5- chl ‘ésnbﬂiomrftznj' kgl nejdpsid aﬂ]eyi as just d%scnbed including one to five substituents
purine, 6-

6- (2- hydr oxy- 6-chlor obenzyl am no)
(2- hydr oxy- 3-! SEO‘FeEH%IOéﬁ n@?fﬁ&ﬁtpnélkYBﬂ%rQaMdh&imem albdoh ez ihxgmapgpur i ne,

6- 20 (2- hydseomunRfadabensy e p e,
6- ( 2- hydr oxy- 6- |odobgﬁ§yl g%n%’/ no p@?%j %mg) ‘carboxyl, sulfo, acyl, guanidino and the

( 2- hydr oxy- 3- ﬂﬁeowb@ebﬁzme&ngmopmay beattached to any carb :
6- ( 2- hydrQxy-4; br benzy&am no) puri lle, y carbon atom of the alkyl moiety,
6- ( 2- hydroxy- 558 %@FFN %&ﬁ%)@&wheeRese&yhydb@nmeﬁmkyl aryl, substituted
br onobenzyl arﬁlry]o) mamhmei, 6- sﬂﬁ@dox%yfén& uogfc ank% Qst:tutu” ne, 6- ( 2-

hydr oxy- 4- f | uor oberizyl ani no) pur | cycloalkyl,

6- ( 2- hydr oxyWCIﬂhﬂmoalkgkmyshhmtmbi pyul@ﬁwesro@yl 49 deﬁneéirherem

(2- hydr oxy- 6-f obenzy am no) purin oxy-'4-
met hoxybenzy| & lbﬁ’ﬁ‘bef nofes the %O‘ﬁit%wﬂiﬁfymmmﬁhﬁmcbﬁmmkw @Q}upurl ne, 6-

(2, 6-di hydrox ¢ hydr ox
nethoxybenzylgﬂ?hﬁ?%ﬁggﬁgﬁﬂéﬁlqﬁg%g%ﬁggﬁg%vﬂeagéﬁﬁd% ﬂ“@ﬁ% &hﬂﬁ@ﬁp@ﬁlne

6- (2, 6-dPhydeweiy- 4- nethoxybenzylanlno)purlne 6- (2, 3- di hydr oxy- 4-
SOChIorobenzylzgt ‘p rine, §$ 3- dlhydroxy 4- chlor obenzyl am no) puri ne,
6-(2,5- di hydf cAPMLEH &0 2 BaNRRE, Gh¢r2, B- aiich I X ¥ 4alkyl or
chlorobenzylgﬂkﬂ@ﬁ@mﬁk e, 6-(2,6- dlhydroxy 4- br omoxybenzyl am no) puri ne,
6-(2,6- 7 di hydroxy-4-iodobenzylani no)purine, 6-(2, 6-di hydr oxy- 3-

chl or obenzyl am no) puri ne, 6-(2, 6-di hydr oxy- 3-bronoben2yl am no) purine, 6-(2,
6- di hydroxy-3 -iodobenzyl am no) purine, 6-(2,6-di hydroxy-3 - flu

or obenzyl am no) puri ne, 6-(2, 6-di hydroxy-3, 5-di chl orobenzyl am no) puri ne, 6-
5(2, 6-di hydr oxy- 3, 5-di bror 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 fl uorobenzylam no) puri ne,




15kar boxybenzyl am no) puri ne, 6- (4- kar boxybenzyl am no) puri ne,
acet oxybenzyl am no) puri ne, 6- ( 3- acet oxybenzyl am no) puri ne,
acet oxybenzyl am no) puri ne, 6- (2-ni trobenzyl am no) puri ne, 6- ( 3-
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 anfag) pdenbree e8m(pd-- | gz yl g ripe, 6-,(3-
met hyl benzy! ani no) puri ne,gg- 4- %H}él bené?\ %ﬁﬁo {ejr_rélggj Su’?(Sﬁmted alkyl, aryl,
met hyl ani noben${PPai e S urtyidld- (ubstitated axylilieyiz yycierling) BsiinRd Gyddlkyl as
25nmet hoxybenzyjhai.A9) R4 i ne, 6- (4- met hoxybenzyl am no) puri ne,
hydr oxybenzyl am no?purl he, 6- (3 - hydroxybenzyl am no) puri ne, 6- ( 4-
hydr oxybenzyl afaryloyyuddnoges Graubshexy Rageyiap UL
hexyl oxybenzyl a(ItTii no%}guri ne%TG- 2-fornyl benzy éiﬂ%%}%i) %)dubgﬁ%%?%wl?,betema‘ryl or
f or myl benzy! anfUREIPGE PRerwy erauprandeinsizieraini no) pur i ne,
30et hoxybenzylgm AL 1 - (13- et hox zyl am no) purine,
et hoxybenzyl agyg )pt}?elj*ng? Qt?g’él?}get %{H"Be“ ant' o5 purdnd R gugys independently be
pent hyl benzyl aiydrogepurallyd, Sbedrunniliyl axy bemzanlaR £9) ' 6-(4¢ ..
f enoxybenzyl a:ﬁ' FFO% ri He 6- (4-f enyl 1gyelnzliyly’am' no)%@r#ﬁé%{ek%g’l or suBstm;%ed
pr opyl benzy!| afi*H&yPBUaS éﬁn%’-f(‘ﬂl@lﬁk opyl oxybenzyl am no) puri ne, 644-
okt yl benzyl am«Qg)quridy ~octy nzyl am ;)%]guri, ne, .
et hyl oxybggzylﬁ;g‘i no) purgﬁeﬁg?é %n?@ 4(5@3@‘2& ’o@Brénlg min &gy inderendenty3hes-
5di acet oxyben2ylimgemo)ation, nbstitutedl, Sall1a kA1 NARSRENUR i.ne, .
di br onobenzyl 'gllng no) pur i gg )6%( 3, 5-di ﬁ% orrfoy- 4- et hoxsﬁg%ﬁgﬁrﬂofﬁlﬂﬁ*flﬂ%‘{
6- (2, 3- dichl FSE)O@%PQWQ YISt e, 6- (2, 4- di chl or obenzylami no) puri ne,
di chl or obenzy gy B PUEANRE Bie( Zobi di obenzylami, n %puri ne. :
di chl or obenzyl ani cﬂg{) purine, gl-e_(é?gg dlbg(gjé(#’o g‘?‘fﬁ d?nhﬁg A5G0 HEYl6 sybstigiter 5-
10 tetrafl uor é’tkéh_lwl,asnbsmblmadl mryehetary! or substituted hetaryl as defined herein;
6- (2- chl or o- 3,.6- g*él upr, oben2ﬁ1am no) puri ne, 645-

¥ afs

chl or o- 2- f | uor’o® Pl Brup -SHGOB, wheneiR Inayrtwbathgly hubsiite)ipuiti ne,

642, 3, 5- 15ri fiktmecphenzyl aps L} :
6- (274, 5-trif| uor oggér?lzy?,érri nomp}géji é?heéqr?wh?%j_ substituted heteroaryl as defined

trifluor obenzbfffalﬁi no) purine, 6-(2,3,6-trifluorobenzyl am no)puri ne,

6- (3-chl or o- 24 6- i.fluor,obenzyl am no) puri ne,

6- ( 2- chl or o- e-cg‘fbﬁén?’H%&HE?u 0%}%@;%&4@((%@&11@(3 R is alkyl or aryl,

15di f | uor obenzyyiams: ey Refdr® H1 ksl | am. no)E) urine, 6-(3, 4-
di f | uor obenzyl am no) purine, 6-(2, gﬁg?fc%ﬁgg?%cgg%%%a i Ilrjlreilsﬁé),“e gyenatic

di f | uor obenzyitRE PSR 9trkipheny! or multiple condensed rings in which at least one ring is
6- (5-f | uogo- 2; I: o) et hyl).benz m nQ) purine, 6-
(4-f1 uor o- 2- é@%ﬂ‘%ﬁo@r@ﬁﬁ%@ﬁﬁ%aaﬁk pepiihivhantheyl or phenentbryt-

(trifluoronmetbyisnanay i@ Re;PR 40 as fust : C . . )
6- (2- (di f | uor omet hoxyirgenzyl g nl‘g) S dlrls|1 rt]ig?cnggd which is optionally substituted with

20( 3- (di f | uorBREPHBRYIBtiNg] graupe)spatr ambalbded; alkyl, hydroxy, amino, acylamino
(difl uoronet @Mkllaﬁﬂ@{’l‘@rﬂg % urine, 6-(2-fl uoro-5- ’ ’
(trifluoronmethypbehzyl armi n ? O FRereaptos allqryr alkglmercapto, alkylamino, amido,
(trifl uor onetcaypREnziyoasi s RefihdEhHeify2- f | uor o- 4- )
(trifluorpnethyl)benzyl am no) puri ne, ’
6- E 2- H r ??I uog‘?ﬁ%’f’}‘g}? t’ﬁf‘iﬂ Eféwzyz)mtﬁr at@? pU RionNELic c%ocyciic(grouphll)aving at i?ﬁst
6- (2-fl uoro- 3né HEf onef; 1 nzyl ami.no) purine, 6-(2-chloro-6-fluoro-3-
t hyl benzyl am notl)epu%tieﬁléfgg%l- %%Ncﬁf?)rr -‘ﬁ%‘ﬂ&é?ang_fﬁﬁtrmgﬂmmzw@lmsnd) puri ne,

(3- chl or opgrahylu@ydd @ or iyl aromekibie! she i.0) puri.ne, .. .
(3-chloro-2-fl iJOI‘ 0-6- (tri fyfyluor'oms1 hyp_beﬁé%ﬂj?ﬂcﬁo%spuéllhﬁaé?hnyl, purinyl,
(2,3-difl udrgohnsier 2[9@]{%}:}{1 arhigiogapiptionslly be unsubstituted or substituted with
(2, 6-di fl upfsaar ML hHy! | am no) puri ne, 6-(2-fluoro-6-
(trifl ?gfr onetﬁflé;hl’ yqﬁg%yfﬁfg%ﬁo)%gmq, Ao, mercapto, alkoxy, alkylamino, acylamino,
- ( 3- chl Bt o- arGambyldmimop keviayy adialg) kb N .
-(3-(trifluor rreéphyl %hi 0) f)lenﬂéyla[r?no) pur iglﬁ%l,n%qr%@fq’l Catbexvh. ﬁ@{dﬁyls‘”foa
enzyl am no) %{ﬁ%% ), angthe: like as defines; 3- met hyl benzyl ami no) purine, 6-(

f

(

r

r

(

t

(

3

o 1

| uor o- 2- met hyl benzyl am no) puri ne,

2- ehl oro- 3, 6-di fl uor obenzyl am no) puri ne, 6-(4-

i fl uoronet hyl t hi o) benzyl am no) purine, 6-(3-fluoro-5-
i fluoronet hyl)benzyl am no) puri ne,

2-chl oro- 4-fl uor obenzyl am no) puri ne, 6-(2-
rifluoronethoxy)benzyl am no) puri ne,
3-(trifluoronethyl)benzyl am no)purine, 6-

OO OO0 T OO WOH OO O

L T



bi s(trifluoromethypbenzyl am no) purine, 6-(3-

10(trifluoronet hoxy)benzyl am no) puri ne,
6-(4-(trifluoromethoxy)benzyl am no) puri ne,
6-(4-(trifluoromethypbenzyl am no) puri ne,

6- (4-di et hylam nobenzyl am no) puri ne, 6- (3, 4-di hydroxybenzyl am no) puri ne,
6- (3, 5-di hydr oxybenzyl am no) puri ne, 6-(3, 45 di hydroxybenzyl am no) puri ne,
6- (23- et hyl enedi oxybenzylam no) purine, dihydroxybenzyl am no) puri ne,

6- (2 di hydr oxy&engyiarifg) purL,i - (2,:6- 15di hydr oxybepzyl ani.no) puri ne,
6- (3, 4- di net hoxyben‘z%a%@lg&)%r&li ﬁ‘g?mgx%%,lg-w%?ﬁneattHB?&/%%WZB?%HF § Jing e,
6- (3
6- (2
6- (2
6-(

5-
4-

, 5- di met hox{deatgy 1ani no) puri ne, di met hoxybenzyl ami no) puri ne,

, 4- di et hoxy@gﬁ%yqjdg}rgtﬁg%r%%%% t06£ g]Z, 5- di met hoxybenzyl am no) puri ne,

, 6-di met hoxYDanzy eterocycle optionally mono or poly substituted
3- hydr oxy4- mehsnetb €ne haiong) @b, ; :
6- ( 2- hydr Og' 3. ot 110§ﬁibenzylan‘i nég) %jll)]sp?l?%l asG_h?IR_gen, amino, hydroxy, cyano, nitro,
ZOPKdr 0xy- lrreﬂﬁfﬁ@?@e : WhrﬁéhdZmﬁnid awlarﬁiélbzce?%ﬁﬁ@éwmifﬂ:% acyioxyj dialkylaming, (2
met hoxybenzyl a rine, ,6-(4- hydroxy- 2- et hoxybenzyl ari noj purine, 6-(2-
i oy e ot AP Sk e S S Rp0 the ke a¢ definen,
met hoxybenzyl atfarpla)kplit tefi@s t& tHeloBYHILRXN t hoxyhe | am no rine, 6-(2-
hydr oxy- 6- met hoxybenzyl am no)}%ﬁ%i nlg, 6%&( gg’%dﬁéﬁ?‘s{}wg"’up ind s’ alit or
25met hoxybenzy it pikyl rasoups whareh: diermryhgroypLedn bptRReNy Bk ahAibEALRHT,Ne,
6-(3,4- dinet y 1 no).purine, 6- (2, 3-di net hylbenzylam no) puri ne,
6- (2, 4- di net hy E‘Z’tﬁ% %H]n%")%g isﬁgl} - bé?%@ndi%pﬁma@éﬁ@wamaﬁwmmm

- (2, 6- di niéx hyhylirdwidy;, cacyloenz wikani i BR , .
-(3,5-di net hyl- 4- hggr oxybgnzy .ammg%%’ri n(e)fiy’G‘:dé(%l_memapm: alkylamino, amido,
| uor o- 4- hydr SN Y AEKRGTPuRitRemeRapta; fulfoaind e lilet R ylefigaizidr@mi no) puri ne,

6- 30(3, 4-di ni4 4 A i , »05(.3, 5-dji_nitrob | am [ ,
6. (2. Eret hyll- g'_ h%fé?(fag@g n@ﬁ‘ﬁ%tﬁg%&ﬁrﬁgﬁ& wheredf{gtf is g%eteepozc¥clggronu%)a%g rRI i?in
6- ( 3- met hy1- 4-alicytlr b zsal dahGtBOYRYY bRfps Sefnd. ébtﬁhﬂggiyags‘hbsmfted. UolBetiviae

hydr oxybenzyl ami,no) purine, 6-(2-chloro-3,4-di"'net enzylamn
6-(4- 10 chl oYt} $8pa; fich rasbblegenarinniog,phydroney, cyano, nitro, mercapto, alkoxy,

6- (2- chl ong- 4- ahe 'nqm rine, .6- : )
(3-chl oro- - f laEl{)}‘ilﬁr o!bhgﬁ’z%g%nxﬁ@g) par :égeo}f?ammo, acyloxy, dialkylamino, alkylmercapto,

6- ( 2- chl or o- 6-Cambiohyll benivy o] NOJapias,ad i like as defined herein before:

(3-chl oro-2- et hyl ben %Igg.m noj purine, ’

6- ( 3- chl or o- 4- mﬂé yi%fﬁqs 8 fhrusionn —Retet-Ar where HetAr is a heteroaryl group
(5- chl or o- 2- mahdexy RRRT ¥} e ' - '

6 ol or o 4o og(gnzyﬁg%nﬂﬁ% :)J%{ljl%)?ﬁi:g}ereas the heteroarylalkyl groups can optionally

56- (4- chl or ombe hykishzyddaci subjtirurddn®ith the groups such as halogen, alkyl, substituted
6- ( 2- chl 05 0- 5%@ Lr benz%l m no) pur.i ne, . 6-(2- .

chl or o- 6- i t r b8 ?@ﬁ"éﬁi Befcrite, nio tiickrine endthe Hroatetipdhbiraio)piard ne,
6- (5- chloro- ' e ] i.ne. . .

6- g 3- br onD- 4- ﬁ?ﬁ%ﬂ%e%@f% gdrﬁ@l ﬁo agéllle icgcg{c (g_polycychc alkyl group containing 3 to 15
(3, 5- di br onp- garh9texybenzyl ami no) puri ne, 6- ( 3- br ono- 4-

met hoxybenzyl am rin 6-{ 4- br ononet hy| benzyl am no) puri ne, 6-(4-
10but oxybenzy%gl}ﬁaﬁéﬁguﬂcﬁ%}kyé- (rﬁgfﬁjtt%x%/ b RlEgAk s areym worpeising - od- /16 -five
but yl / benzyl asubeglipuiE i fen by s = i hyl.benzyl am no) puri ne,
6- (2- amni nobenzyl ani no) purt%lgfbug-%%lﬁgﬁ? gﬁggfgg?%n%'rwg%ﬁ?@rﬁg, ‘é)-aE‘)Qh-mtm:
am nobenz? anaERpar Alkexy, Bliy2araimd nacytantinb, OcaPR@NANARIRD Ny ALY RBikylamino

6- (3-am no-4-,, Ln%[- %gﬁ)nz l,am no%@?ri nfz . i ’

6- ( 2- ani no- 3- ¢l orob zﬁ?ﬁi‘ﬂof ,n%l,f%&(iﬁanaﬁe,n@nduhe like as defined herein
15chl or obenzyefistieno) puri ne, 6-(2-am no-6-chl orobenzyl am no) puri ne,

6- (2, 6-di am no- 3-chl orobenzyl am no) puri ne,

6- (2, 6- di am n&YACRHPORMBE Meleisatoianp)paliiyhgrouf af defined wherein at least one of th

am no- 3- chl or% Mﬁk’ 1 o%uou.ri nel, 6-}&{.4- am no- 5-di chl or obenzyl am nogtpﬁri ne,
6 (5 am no- 3 et Eay BaR AT Rk 1B) AeRd Wb 2 roup selected from the groups NH, OB,
6- (2- am #3673-3H;t r obenzyl am no) puri ne, 6-

(4-am no- 3-ni,trobenzyl am no) puri ne, 6-(4-benzyl oxybenzyl am no)purine, 6-(3-
20acet KI beBzyF‘é\t?ﬁ’H& ayslefsterapllds adetsyﬂobaauybyd}ﬁrérbugkﬁtgr})ﬂﬁas Gdin3déhined
tri met hoxybe 1 i n 6- , 5-tri met hoxybenzyl am no) puri ne,
542, 4, 0 111 Cn oo BaR hb R5xE)bitietis, sl us' Ratbgen, amino, hydrony, cpar,

6- (3,4, 5-trimet hoxybenzyl am no) puri ne, 642, 4, 6-

tri met hoxybenzyl am no) purine, 6-(2, 3, 4-trihydroxybenzyl am no) puri ne,
642, 4, 6- trihydroxybenzyl am no) puri ne,

6- (2, 3, 4-trihydroxybenzylam no)purine, 6-(3,4,5- '

25t ri hydr oxybenzyl am no) purine, 6-(2, 4, 6-trihydroxybenzyl am no) puri ne,

6
6
f



104-f | uor oani | i no) puri ne,
6- (2, 6-di bronmo-4-(trifl uoromethoxy)ani 1i no) puri ne,
di brono-6-(trifluoromethyl)anilino)purine, 6-(2,6-dibrono-4-
(trifluoromethyl)anilino)purine, 6-(2,3-dichloroanilino)purine, 6-(2,4-
di chl oroani | i no) puri ne, 6-(2,5-dichloroani 1i no)puri ne,
6- (2, 6-di chl orooani | i no) puri ne, 6-(3, 4-dichloroanilino)purine,
6- (3, 5-di chl oroani | i no) puri ne, 6-(2,6-dichloro-4- 15
(trifluoroneth apiekd pus.i.ne, . . i
6- (2, 4- di chilor g%bé:Z ( ?iréih%‘a?ﬁ%r gflr#%’t%ﬁy SARHIaming) pifviaigno,  carbamoylamino, acyloxy,
, 6-di chlor Gialkcylaning,| aiyloweesaptol ) @rbokiyN OB B8fo, sulfamide and the like as
diquor&gnil%no urine, 6- (2,4-difluoroanilino)purine, )
i £1 uor BAME b ‘ﬁ'ﬂﬁfPfﬁ'e" di f | uor oani | i no) puri ne,
i fluor oki i - dif Luor iljn rin
| uo‘rjgng?ﬁlg)f?g{gg%liﬂ nOt{&g%tss?glé?gréupd-ﬁwcyaoﬁﬁyq whers %)Pctlloalkﬁ is a cycloalkyl

| udr ongfohpsepd S ris tanoakyll mebstiiiedeali P wherein the cycloalkyl groups can

i fluorQo-6-nitroanilino)purine, . ‘

11 uor PIBRALY PEATSPIHBYBUPT Hebstiguted with Halogetn zumiihe,nin)dpony] R§ano,

di met hydigsi | i ri 6- - dj et ani | i no)purine,

(2, 3-di net hyi- 6- ni '?I?g@ﬁ’l I ?%o?bu%%ﬁfe}ifnq%g?f?ﬁagﬁi%t WB&’@QHV AMH) pEFileNy,

di met hoxyani | i Hetkplaminee, alleyl0Brc8ptd) raboryl6 armmd)y i |sLMahRT ¥ the like as
e

Q"0 QO

6- (2
6-(2, 3-
6- (2, 5-
6- (3, 4-
6- ( 2- di
6- ( 2- di
20(2, 3-
6-(2, 4-
6-(2, 3-
6

’

6- (4- hydr oxy- . ani li no)purine, 6-(2-chloroanilino)purine,
6- (3-chl oroanizdfpggﬁig%ﬂnne, 6- (4- 25chl oroani |l i no)puri ne,

(3-chl or 0412, 6-diQisl@odikl Loy Yo ime, B(2-chloro-4- .

f1 uor oani | i no) pjtjr_i ne, 6-%12#@% %t{h'giég’h?l)ggdéf ogn?ﬁcloﬁlg%bwmyﬁé”%e@-% B.20Rky 6t 6-
f I uor oani | i no)SpeAtityed alﬁyl(‘ahﬁrhhdiecrsyZLoﬂlbumraﬂ@migidu@@):ﬂﬂéﬂti’d)‘?xallgﬁbééisﬁlﬂsltiﬁftgd 4-
fluoroanili no)opugdbgﬁetm g %"4BCE410rO- 2-f.l uor oani |'i no) puri ne, "6-(5-chloro-2-
f1 uor oani | i no) purine, - (42 chit'dFes. Amingopdngxyre ergnoanitre,n ojepuapion ealkoxy,

6- (5- chl or 0- 4-alk30inhiu®r Qcldaminb! b i . .

6- (5- chl or o- 2- h:ﬁdr olxya‘nicblaia ng%),p%?t:ﬂh}gbﬂg&w cﬁﬁ%orxg’- Sialylaming, | 3RdsGRRtae,

6- ( 2- chl or o- 45888 Endidaoyuifar sutfemid 4r@-thblils o GfinB@ h&vinadidsh o) puri ne,

6- ( 3- chl of©- 2; i.lino rine, 6-(3-¢hloro-4- 12

(trifluor E)Sr)ret ﬁg@%%u |alﬁéc§) %‘Jigfﬂdé",mm and acid salts thercof

6- (4- chl or 0- 2- (t ri The! QoM@ 4l ' - (2-f1 yoroanj | j no)purine,
6- (3-f1 uoroani | i no) puri ne, ét;@(ffl-fl 33?%%%{? |I%®§%rl?r§?r{legj B%J_l%i%_é)-alhydrox})-ﬁ

f I uor o- 4- i odoSHPTOXKBYNEHIaMYRY)PBinE2- f b-(DrhgdiBxpitoh0@obdrzplRddM) hithe,  6-(2-

2-f1 -4 | ani L ine,. 6-(3-fl - 2- et hyl |'i ne ,
B T GIEUONEY
| uor o- 4&2-hmmw~ammddbmraﬂﬁhd§)§urg§ez g&;zl‘i&%b?égyég;%@tbgggﬁﬁ%lh @)rgg% Iqu:r ne,

roa

f
fluar.o-2; nitroapiljno)purine, ¢
j od?é)ni |€Zﬁf&)dﬁfeﬁ3ﬁ“§ré9dOéer(zzlannmcv)mrmm-f(~(3-hydrwqr~@mmdwhz)y@umhih&))@9myrd,ne,

(3-
(3-

(4-

(2-

2-] oddani | O pADr o AN oy oi oh

(3- ot hoxy st PLRe) P B in et Aot ks B brioRsezyahinc)purine,
(

(

(

(

(

0( 2- met hoxy-&{rbydrykphitromeepeylimao)firing- Met hoxy- 6- net hyl &, H% i ne,

4- et hoxy- 2- net h 4 ani l.i np) purine, 6-(5-nethoxy-2-nethyla ftiyl ;%[]ri n,
4- et hoxf}%f_%@EFW? aHB?@Pr‘EEWﬁ’yI ) afril-bpdsppyrBifhiorebenzylmmidoypuaink| nq;).guri ne,
4, | oYL ke 000 By B B RS PHEL OS2 TS

amino)purine,

i fl uoronet hoxyjanilin rine,

( 2- met Ry 1- 42{ydicxyfefleomebdrayiynam)pirie) pur i ne, 6- 6-(2.3-dih A
5(2-(nmethyl t hé %a il no B rine, 6-(&4- et hyl thio)anili nofpun ng,ox%-_(z_
nitroanili no)‘%é}? H ,"’“’é’-a(fgsl- %&’P%‘&emi I6¢ é)‘éibyfirnéy-‘Iﬁm(thexyibtanmihd))pox)imlr igne,
6-(2-nit 4, ze:dﬁ j g | I . .

o (2 tro. 42%’:{ ﬁi‘fﬂ%ﬁ%ﬁﬁ%&?@%ﬁ%@%mnene, 6-(2-  6-23-dihydrony3-
nitrotetrafl enzybpow)bimene, 664(2,53i 2 il rine,
plent af | uor oani ki .o}) uri )12’ )?5- ( Ze, 3, 51( 5- tlﬁfgg]??%gﬁ{yﬁ%{ﬂmbgﬁ%&%’l 6
6-(2, 3,5, 6- ?0 75{&} &E‘Fﬁ%)@]—&&m%m minggpurine, 6-(2,3-dihydroxy-4-

6-(4-(1,302, 2nib = ENT urine, 6:(2, 34,5, -

tetrafl uoroani| %%ﬂd%ﬁgﬂl ggéizég&ll#'@ﬂ? %@f‘yﬁfqﬁ’%%‘é{ﬁﬂafrﬁ@ﬁmﬂene,6~(2,5-

t et r af | uor oaflilyfresyguelilerebenzylamino)purine, 6-(2,6-dihvdroxy-d

6- (2, 3,5, 6-t81ii&aofblauoro-.4- tr.iflugronmethyDanilino)purine, %’- yCroxy-4-

(2,4, 6-tribronpani ﬁyﬁ%ﬁnﬁ 1S, 56l diby oxyHiromox thezylanomiamink 6¢) pur i ne,
6-(2,3,4- trichloroanilino)purine, 6-(2,4,5-trichloroanilino)purine,
6-(2,4,6- 25trichloroanilino)purine, 6-(2,4,5-trifluoroanilino)purine,
642, 3,5- trifluoroanilino)purine, 6-(2,3,6-trifluoroanilino)purine,

642, 3,4- trifluoroanflino)purine, 6-(2-trifluoronmethoxyanilino)purine,
6-(3- trifluoronethoxyanilino)purine, 6-(4-trifluoronmethoxyanilino)purine,

6
6
6
6
6
6
6
1
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6
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This invention al so concerns heterocyclic conpounds based on N6-substituted
adeni ne according fornmula | for use as pharmaceuticals. This invention
further concerns heterocyclic conpounds based on N6- 25substituted adeni ne
according to claim1 of fornula | for use as growth regulators of plant,

mammal , m croorgani sns, yeast and fungal cells. This invention al so
concerns heterocyclic conpounds based on N@-substituted adeni ne accordi ng
to claim1 of fornula | for use as cosnetics. bj ect of the present

i nvention are dhyorophatigasRubdisalns, nmetics or growth 3Qregul.ators, which
cont ai n conpound of ?ﬂe for rrujl’.a {E%R&@%’ei r pharmaceuti cal gﬁgd@@’ﬁf%r%

sal t, includi n§Marqsmsmyinasaeipidad, GelRyG-dihy drogyt 3 Arbmsbdaeylabioffitingl 4-fie
invention is thg Bﬁ%ﬁy—@tio!ﬁ)tergc cl ic conpounds based on N6-substit uted
adeni ne according to CIar Mo FSIMS |, for preparati of-(3f-difykiaiytdy
absor pti on mat fli@esenzi Y hirgRd rQ ntrol., .i Mmunoassay
reagents, di agnostjc 3s/arrpl (glg as %Yargl‘gy%%%%%Usgﬁgﬁgﬁ%%%yi!%m?%r&er dé,

| abel ed by 5| @&-dbpiroxyBd-dibmdbentyilaming)using,nvent i on %_%_Qmp%;{%g sret hod

of using a co la | i r_pharmaceutical |y acceptabiée salt,
i ncluding a pﬂ@%geé%% %a@grﬁoq@‘g%ﬁi eé? (%%Hﬁﬁﬁ@gsﬁa%dlélﬁome@zymnm@m iGe@
conposi tion defudroedzfleminedgiras, M tot | %-gy'.ﬂ@d}g'g}h%fgyigo compound,  es qeci all'y
for treating ctizImc r, psoriasis, rheumatord arthritrs, fBLI' us, typ -

di abetes, nul tT P ROCEIEPERINNEL st enosits(2-ioiybaneyiamikd)pines, di seaS%,(ﬁgr aft

rejection, grafbm¥edns 3 i sease a out , parasitqses such as those
caused by fungir or pr%llt% P?@éurgfre ' Al zhei &gqﬂ‘g@mﬂ‘i"?g’&g@?ﬂl@ﬁmﬁ%ﬂe, 6-(2~

ant i neur odénenedabeszylmigs)pucine,t 0 SUPPr @SB jbATBLAASL i on or for the
treat ment of prdnl [ fe@i ve skin di seases@ 1Ooj ect%g%)*jmtdh@tﬂin?fventi on P4
further the ud®OPERRLAMASIEYERS c conpounfiscliembehzyhndibteussst i t ut ed.@adeni ne

according to GhRréBeh | for us rowm h regulators in

agricul ture, especiea'?}?@mil}lgwr&hgr easi ng%o@"@foé DZYIAMPAIUDS, of agr Pdd t ur al

products. chloTtticazyilansimn)pucine,al so &@ﬁ@t}ﬂ§ed&?ﬁaﬁﬁ&§§ﬁﬂ4§ corrpoundﬁ,(gas ed
me [

on N6-substitutegggadepi ne of formula | for use"as c cs for in i

iting
agei ng and seASSYUEHIEIAGHNRRIERS i an epi derrif-acsilienzylamitv)msinker at i pgeyt es

or fibroblfast garbd 14 Lect of Lhis inventign is the use of
het er ocyclic corrp%}ﬁrﬁrc.f’fé'r ba@gngﬁg’l\ 16-s§8§§ﬁa’fbﬁf‘% néﬂé’ﬁ?ﬁ’ép%m»f or mul & (- as

growt h regul ag@toiyhenzyssniro)putiteyr es f 05"(3%%%%%%&50@%%4 feratign, and
nor phogenesi s is invention also coricerns heterocyclic coﬂpounds

Thi
based on N6-sﬁ[i§e§?’iy{’fﬂzé'lfnﬁﬁ‘t§ﬂ‘i’rh% of f or ned(Zrnitrobeuaylamieo)pueipgr at i on @{3-a

conposi tion amgobéSyslinGnhfle Pl ant angd 25n | ian enbryonic cells and
enbryos (esp. oocyt gs) l_i(i:kﬁgni r?@. %ﬁ?gl rloﬁ]gv‘%;fhr@ﬁo ME8% concer nst-(2-
het erocycl i c ¥éfepermbisminapednen 1\ 16- ﬁ(bsgulfb@ﬁe@g},@g%gﬂﬁ.h@ccord! n%ﬁtég claim

1 havi ng Hor myl or. preparation of conmposition and 1ts using for
suppr essing %Ré”éﬁ%ﬁl@?? dre.g. ar tﬁh&'rlfﬁa@tmﬂzﬂmmwﬁmn‘ms,si on of 6(3-

transpl ant repaabhan ihmi,ﬁ%ﬁm s. 15 1t thc admnistration .

Sui t abl e rout e}g forB}z,idn‘i'nl st rg’ti on ?égﬁé@g@ﬂ?mWB%&P?» topiqg%ﬁ’m(fpﬁcl udi ng
dermal , ocul dPethylberzyianine)putitd, i ngual ), &-@m@mylmgym@[r%%ughgl (i r})c_#‘l_;di ng

5 subcut aneoqﬁehhg&%gmﬁ éﬁl ar. intravir6t eous, intravenou$, Intraderial,

i ntrat hecal anc} epl dara § pqxﬁ%e,pr ef er e -Rethyiberdylaming)pusine, at i on Ve (41
depend upon trhehylemiiobeyl@find)peripat i ent ¢ bl hcity of the compound and
the site,of infection, ?rs;ong Q) heé@consi e@gﬁ?t%n bﬁﬂm?@pl‘rﬁ%@cl iﬁnd%ci an.
The therggeut"i“'é Q?B’ﬁﬁfé?é’iﬂtﬂﬂ@ﬁ’?m@mmri se &h@uhethéhsbenghatinofRieOf theqetive

10 i ngredi enty,q - arms of adnministration preférabl'y conprising
about 20%t oﬂlgb%?tw@g%q%?&l)é]uemﬁcti ve %Q&ﬂéﬂéf%ber@wm@nﬂpmm rati od-(Bor s
whi ch are nohydiongheazdastmopngfner abl y cemmrj.si t 5%.t0 about 20% of
the active IB%F 2di ent . Un,iolw dose forns g@e&@@%@% PRI at ed t Atffet s,
tabl ets, anpOtfaeyd§rzlamingppringi t or | e§-(Dforepiisib@amitd) fgef or M5 @fi3.

adm ni strati gp : mle, oint ts, creans, pasStes, 15foans,
tinctures, |i pgﬁgl%ﬁzilgﬁ}nog%%\%’prays, gﬁgﬁ@mimy@mwmmm ke. Exéspl es are
capsul es3&onthbrjtrgzflammopheyt 0. 05 965(9-eARQ

f the activ
i ngr edi ent . The phay maceutical conposi weg%nglg%z?ncﬁwgm& esent g‘r@@'enti on
are prepar ed®PAXReRARBIONGW per se,b-(oethykamplamiby)piBg)s of copygntional

m xi ng, gransdpaJikg, ;. di ssol yj r .lyophilising processes.
20Pr ef er abl 9}% il iz’élﬁg’?%df)ﬂgﬁl& act i ét‘%?ﬁ?jﬁtohy&wﬁ@{lzyéwnp)puam ti on6-&d-so

suspensi ons or dispersions, especially isotonic aqueous sol utions,

di spersions or suspensions, are used, it being possible for these to be
prepared before use, for exanple in the case of |yophilised conpositions
whi ch conprise the active substance by itself or together with a carrier,
for exanple mannitol. The pharnmaceutical conpositions can be 25 sterilised



5 correspondi ng unsaturated acids, for exanple oleic acid, elaidic acid,
curie acid, brasidic acid or linoleic acid, if appropriate with the

addi tion of antioxidants, for exanple vitamn E, 13-carotene or
3,5-di-tert-butyl-4-hydroxytoluene, The al cohol conponent of these fatty
acid esters has not nore than 6 carbon atons and is nono-or pol yhydric, for
exanpl e nono-, di- or trihydric alcohol, f®&r exanple nethanol, 10 ethanol,
propanol, butanol, or pentanol, or isoners thereof, but in particular
glycol and gl yctewrybenbdtminopsirtheest ers ag.1. £06661.90:5; .exanpl e: yl

ol eat e, isoproEé)l rgyri tate, isopropyl pa mtgte,ﬁ"aﬁqégé)gpﬁ?g’(l\n 2375"'5’6'%‘11
(pol yoxyet hyl eREPYOGRIBRINe PGB at € | r o{-Gapylekdeaeylamo)sine," Labr &f.id. M
1944 CS" (unsappb@ted) .col ated gl ycerides prepared by an al cohol ysis
of apricot ke&telp oli%& %ﬁhgﬁgéggupgg? Ogﬁy%}/’%ﬁ‘?n& m'%gg‘ﬁﬁ’& pol yet hyl erfe(4l ycol
esters; from ylekyzaeylamaohsirine, Labr qj-ﬁiade%ﬁc‘érﬂé : col at

gl yceri desnsore ar ed gg[pgp al c%%m.l ysi s 63(?’ TCM an n%ggiqﬁg&éyr%g yce%f@gss" and
pol yet hyl erie gtgeHr=y, ninpIpyinGat t ebddéaliantacheyylamiigpurind gl yel(3812"
(triglyceride g@hreaafd : ] f chain |ength C8 to Cl12 fromHills
AG Ger many), q?gig 11@8 %@?ﬁ%ﬁ%ﬁ*‘%ﬁ%@%ﬁﬁ’ém&??g?ﬂéw enrylawipedonkiece §-@idt

al mond oi |, ol dwidoRDeidylantasiporingi | , HBicRblobeSRY. p:l. and, (i

parti cul ar, gr(ga}rjdnblt oi | ., . The ;féegpar‘ati on %13 Atqlﬁg&lpﬁjmé%ti on6 (9:5‘
conposi tions i CEHPPPEN AGHRCIPHIRGe cust@ifadighlorobomylamide)pusiter i | €6-(3 4.

condi tions, asjiaf I exa j.n,ampoul es or. vials, and cl osing
of the container seogﬁzygﬁ%i}f’ {él?ﬁephar ﬁgé’giﬂ]&é(ggg%ﬁlﬁ%?q)PWH@: f oro-thafSuse

can be obtldi négr@"r@wﬂﬂ)ﬁm@n&heﬁ@%filé’{‘é-ﬂ,@@ffﬁx@hﬁ)@ﬁﬂﬂrﬁiﬁgﬁﬂﬁn@r g€
solid carri ers, |rf_ affl%rqﬁ\l el1te, granul at i ng the resulting mxture; amd, if
desired, pr ocdZl g ROt EPImOdRUT e a Sul2 s}-triflupadbertydanoino podig ds-{abke
cores, if appnofidrabs LWtkon of -addicti.qgnal , exci pi.ents. Sui t abl e
carriers are, in garti%fngg),%% fers??%%éﬁnggorgh‘a’&ﬂé&”mp“@@arrpI%@ﬁét ose,
sucr ose, rrannitftlﬂjmr@bensy)lamiuobﬂ:urirmeI6L@Lm&ifpjomﬁﬁmr9iﬂ§)}@,ﬁgé OF. §_@4111811 W
phosphat es, fgg u ?Q%ex?}%]ﬁl e, trijcal cium di phosphdte, of cal’ci L(lm yé)?%gen
phosphate, an Aot EE P o ey < | Sx(Aehloses6 rabenzylathino)pexiagpl es-(Bbze,
wheat, ric¢® odiffpetetezyBiAmehuriket hyl cgld ul : .

hydr oxypr opyl net hyl cerIEIuI ‘(I)ls : rlgg’di umg ir’gg%?/uﬁé?bﬁﬁyé%’mn@p%’ées 17 bt br

pol yvi nyl pyr r 8iuarabenzydaminolpuring, desi 6-€2J5-difkwiabicagnabRbiursbch asﬁ_g;g above
nment i oned Staﬁ{flﬁgﬁdbeﬂ}g f.urt her nore 1(’:ﬂar boxymet hyl -'st arch, cross-1i nked

pol yvi nyl pyr r ol L an e Y apIPErine, 6§ ugras iiritip prometty]) bevryansiso ypoxiiey ne-

al gi nat e. Add{4-flosral2-@xugadrbReths! [ .icular, flow regulators and

| ubricants, ff)r, exarrp?e 5 sal ?33?‘?@“‘2@?‘5?‘5‘%’% c, Stearic acié’(%f?hlg@ri"s
thereof ; such(tB8ueragady]benzytesdnapering 6€(&L(difmm(ﬁﬁ@1ﬂf@%&nz?&q{r@?purine 6-

pol yet hylgpemglwqégmor Jﬁét er%vathves t her eof Coat ed tabl ef” cor'es can
be provided with suita RSP GUAIAYER, if appropriate, are resiGf@ant to
gastric j ui ce(diftieeomedbiyem-umedndehng, inter alia, concentrat sugar

sol utions, \/\h@pé] if ap yr)oprzivat. e{l@ggﬂrpr%?i se gum arabic, talc, "@guom“S"

pol yvi nyl pyr r'éiEHiramethphbspaylaptinpurileycol  and/ or titani.um di Qi-HforoGQat i ng

sol utions in giAbkL&s j olvents or solvent mxtures or, for the
preparation o(?[ltycl:oatl ng@%&l&mﬁq@p?fg’ﬁ stant to gastric juiced-(BBharbidens of

sui tabl e cel |(Uifbmeopeteplbeatylamno)suaR, &S |.cel ht hal at e .or
hydroxyprgpyl t@é{ C§I4£u osjé pht %a| at e. 2@%{&%%%%@@?%%%%8&8@%%ed to
the tabl &s S cdRared- aemedabbegslaminmpeioanml e f ors-gbimiaatd.-figakl on or
Cchar act eri saty {.ff . doses .of active ingredient.

Phar maceuti c z;]:;} ?@3%%2!%@@%% %gﬁ"@gq{ogéﬁ%%ﬁ -IBftayibgnzylarenelputnd -

capsul es of ghloas-RefBoamd-(aiffioromét n gel gt j.ne ., an

pl asticiser, ,such as égl c(er ol or gg?& ?%Iﬁjiﬁyl'lﬁ)'ﬁ)g“ﬂg’rd c?p@u&é O%éﬁ’oé%‘ﬁt ain
the active iﬁ‘éﬂfl‘é‘afoé’?ﬁt ! ewéam@p)ﬂuome,gr@fmls«amuom-xeﬂbtlﬁﬁbc@yaﬁmgpm;eh
fillers, SUCB"(Q%-&YEL&%-ﬁPng{the bilnderip and/or 20 lubricants, such as talc
or magnesi um stearate, an abr HEEPPY R Cappropriate. I n séF@-fompsal es,
the acti#@ | ﬁgﬂediometh)ilbemy%ﬁmajymngi sgqj;_\églg &5 6%{?@&899& in.suitable

i quid exci pF? t§ such gﬁ greasy oil's, para J];I ool or T (V,]fﬂfnd“ Pt hyl ene
glycol or fa 7[3-( Hlugromgtayldiopberayinmisopsumghe col  or Pr opy6-€nguGoyLokihyl t

bei ng | i kew b&zpResidberidd add stabilisers and detergents, for exanple of
the polyethylene sorbitan'fatty acid ester 25type. O her oral forns
of adm nistration are, for exanple, syrups prepared in the customary
manner, which conprise the active ingredient, for exanple, in suspended
formand in a concentration of about 5%to 20% preferably about 10%or in
a simlar concentration which results in a suitable individual dose, for
exanple, when 5 30 or 10 ml are neasured out. Qther forns are, for exanple,




hunmectants for reduci ng evaporation, such as pol yal cohols, for exanple

gl ycerol, 30glycols and/or polyethylene glycol, and re-oiling substances,
such as fatty acid esters with | ower polyethylene glycols, i.e. lipophilic
substances soluble in the aqueous 20 mxture to substitute the fatty
subst ances renoved fromthe skin wth ethanol, and, if necessary, other
exci pients and additives, are adm xed. 9 The present invention further
provi des veterinary conpositions conprising at |east one active ingredient

as above defi néd4t em-Bremethy'lbmza}mﬁh@)phrﬁ}@er,%(Csaﬂiﬁdr@lz—méchg,]@@ﬁzﬁfag{ino)gﬁgn%ri nary
carriers are n%h@[clﬁg)lgs_ féoaf ad&}%nl SE ering the conposition and nay ‘be solid,
liquid or gaseo &P i0yiluotphenaylamipoipreng, 6df- acceptabl e in the
veterinary art (gfido@ne i 1 i he .ve ingredient. These
veterinary corr;go_si ti ong}ﬁgaﬂg%ééggﬁﬁﬁ(%)@rg&é?i'?%&ﬂé%{rlofé' parenteral ly or by any
ot her desired f@lveron®tgl)benzgtuniion)patisg 6F @L M 26-4t i RO OPS o urigg%r_\ d for
es._nentioned above. The conpdunds can be

treatment of t di sease 0 stat
admi ni st er e% p SEHVPQS@IOEQI%FVYQ?@PHEW&%&(3c(§1iﬂ%®l‘%et§u1¢lben@ylammopﬂmeiné,cﬁr-m of

phar maceut i cal (ZEMPesbhk@ISheRYREEH | Bl unt ich s effective
agai nst the di seases rrent_?%n%d? Wt@ggﬁrﬁ%r@r@&rgg é’&’lééwmf?yf?r@f’fs&l e a
Pﬁmap I’eq]lc.ll rLﬁ'@ﬁ“’f@hﬂéf?‘%{f@ﬁummuqthgi{].bemplmdﬁ)g ﬁl ma{j@(mg]gﬁo_%n Pa(r)t I]-C;.H ar, in
e formof phap copoesition, aily dose of about O. 0
15about 5 g, p é@gﬁ%@§@$WﬁBn§BWe= é’%:,s‘ of a conpound of the present
invention is aummlﬁ*@ﬁadylwngymﬁig(gpmsﬁg ght of about 70 kg. Figures
itio

In figure th r,ﬁ i's shown the inhi grom h of K562 (A) and 20 CEM
(B) turmour%el t“IW%%etb‘}*}’t)b@‘ﬂébrmmﬁpmimé:(4©jiﬂ®bﬂ»ﬁi:£hdx¥;)%§ylﬁiﬁﬁl@jpmiﬁgd in
t he presence of (Lalsel ctivity.s.presented as percentage of naxi nal
act i 5 ity (in %gggﬁg@r{@l@%l) PHHY gai“i%‘i@g)lr.“g)% gﬁ“ﬂ?&ﬁ’éﬁﬂ@gw:ud@mir?@purm ®AP:
6- (2- fl uor obgfzydi 3 S ALE RSt ; 2iq B r nzylam no) puri ne;
201-1- 30CH3 mpz lgﬂgg?h dr?ﬁoxylin %ﬁ?ﬁ?ﬁ%@ﬁ%ﬁ"@?ﬁbﬁ%ﬁz@ﬁw%&?ur@a %&4‘gure 2
there are shoh$Enesemmtamise)psring ét(rzxsmmylafediwyrwmﬂahﬁ@g)F@ﬁltesé_(@_ (the
ot her cells i . due to,t action of P-gal actosi dasé on the
substrate X- églﬁ_ﬁy(i Eé’ﬁ?%l’%g{agiirg‘%PB?B%§:q2£§Py§f9ﬁ@ﬁgyé§p@giwpiyp,@@sﬁ-d) (1
mg/ m) . | A5 giirer&yboeyRniiso)phone 6?.@3,&;_&?1@}}}%%3 PARLAR)Surl &ppur cell's
y n 3 3

MCF-7 cel | . Ibne after application of cytolcini

6- ( 2- hydr oxy- 31 RERFBSHAPAIPIFHBY. 3], PéimethoRObdary Emim)pptmt 642,92l | s: 6 h,
12, 20gM B : td | | i..e. necrosis follow ng

apopt osi s), gﬁ%ﬁ%@;&%ggwo%ﬁ%-%’%@Wﬁpé‘ﬁbe(‘?%i’lla@,moﬂﬂlllﬂﬂezl@,@5~21 40uM
Anexi n FI TC Vd{oMshoxyPemgba)inadpdring, @pi2d-gimct o Enkna: anexin, - green,
Pl - red. Fi gyre ﬁ shows the@gpqptgﬂ C celeligg%%ﬁé@%ﬁ%@) s%“ﬁggﬁ’:@ﬂf?f‘ (green
f1 uor escence) " ARA PR, W{W@QQBBQ@b@d@dquuéﬁﬁmsﬁaempfm)lzﬂh@imbmmeﬁﬂ ysed

usi ng 5" QyNPHSIrbRRIS, .51 AT t of MCF-7 tunour cells by
6- ( 2- hydr oxy- gd-rrg?hoxybe g?’@%ﬁ“ﬁ%’%?‘ﬁ% %%%Oxyt%ntrol cel I's without

t t t: C, metho i { i ). -
reat men apupritiopaiile, (LORMEORALLAMOYLEDAAIRLL NG |

fluorescence mgroscopy; B, D -_fluarescence im

shows t he eff@ccﬁoﬁ’f&frgaﬁfoéﬂb%ﬁbﬁuﬁ@ém@w fdB-dydiosp-def chl orophyl | in

10exci sed whegbthb@eniviNs: L-yese 2 e expressed as % of .initial chlorophyll
content of fresh {%?aveys blg%{jr%é&tgh%%{ ﬁ%‘ﬁ%’g‘f ?W%Oﬁ? Wyg‘ﬁ?lg&ﬂ%@@: &(#mdar d
devi ati ons ofh}tdﬁ@{Yn%thOﬁybfﬁlzylamihcgpmmeqel(myareggg.jsons. Dashed |ine

i ndi cat es,:C0 incubat.i wi t hout any cytol cinin, which was 31,7 th 0, 9.

In Fi gurzzsa ?‘ﬁé@é"’!@“@ﬁﬂdwgfwgn%fé)-g%%d@#eth@@t?e@itr@bmumﬂso)pmﬁe; eghavei ght

15yi el d of tolimegQiberdyiiSinGputiE S E5L (s_show standard_devi ations of

the mean for 5 rglgl i cglte ?gewg%l%é’ﬁéagf%Hgﬁet@%er%gaﬂlﬁgp‘i‘r% é'g%és the val ue

for the cont r%ﬂneﬂlb’@a@mmmh‘mest6~de§%ahﬂam&o§%urﬂle%gz 6By g, 7 shows
u y

the effect ofy i nducti‘on of “betatyanin synthesis in

conmpaounds .on dark |
Amar ant hus cau@gﬁéﬁ%%ﬁyﬁlgﬂaﬁ}’ﬁ?ﬁ&&%ﬁlﬂ&ﬁl%‘it@ﬁr EybenzyRiniba)psrish 6vp-
standard devifabi®asy@bxithe, .o pepld cate determ natiops.. Dashed |ine
i ndi cates_the val_ueg fosf’ thgﬁgén({)%llét?ggtﬂh% t‘ﬁmeﬁW&ﬁ“’“Qﬁ’aé’&?M@élé“ni n,
0. 0430. 038 \Q%ﬁd%@tria@@zﬂwmo)pmedis:r(ﬁﬁxcémebdnﬂylﬁ}n%o)m&es62@&@?@?5-
absorption atnité%%n%}]la[d i§20 nm _Figure 8 shows the reldtive nunber
of explants with at 1& PPt %@éﬁ?ﬁhﬁ'hﬁ*ﬂt@ewlWn@)}mdne,of&(éull-diimde-4ti me (
BA, 0; nil, : hpdde@BARYylamino)pdrihel 69518 thete i hown the rel ative nunber
of dead expl aﬂ?‘? T orelati g)pr?J ?18’ %%%Ltc ﬁ? 13) fts’?%ﬁithsxyéﬁyyé?mWﬁ?P“?‘nml3AP). In
figure 10 there is shown at |left: dead Rosa hybrida explant on BA
contai ning nediunm at right: vigorous Rosa hybrida plantlet after 121 days
of 30 cultivation on mvke013AP contai ni ng nmedi um The foll ow ng
exanples serve to illustrate the invention without Iimting the scope
t her eof .



Exanpl e 1 56-(3-chl orobenzyl arni no) purine 3 mmol of
é-zcﬁi(g?glpﬁfi ne V\rrzre di ssol(ved in 15 m of butanol. Subsequently, h4 rftu?ol .
of 3-chlorobenzyl amine and 5 mmol triethylam ne were added and t edm? urS
was heated at 90C for 4 hours. After cooling, the precipitated produfc wa
filtered off, washed with cold water and n-butanol and clrystall lise Nlr—|?18—|
et hanol or 10 dinethylformam de. Mp. = 258C, TLC (CHO 3: I\/ng—L cogf:. )
(8:2:0.2, v/iviv)): single spot; HPLC. purity> 98% Yield 95% Table

15Conpounds Pr ehiaros? ?bﬁ/nrigh&%la?ﬁ?go)%m%?@déﬂgh—ﬁgﬁb%g% %@ﬁé)ﬁ%ﬂlé,\l&
ggagyzgs Ogalél?lilﬁgfc]gor@g? pgrp}agnzy@igo}pmdm, SH@rvhidraqimahy!bey éa‘éﬁg&)gﬂrirﬂe/, 6. 9
2ol o pone & M SBRUEMAN i ts PiPalsd S Tiamihomenasrat no
55,5/ 55,2 3,8/ 65,-911ﬁﬁrmﬁﬁ&oﬁy%ﬁylﬁnﬁmmﬁrﬁﬁ?mﬁ%ﬁH?oﬂﬂﬂﬁg’ro%/xaéz@ia%mino)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-



26,6 260 2-bronobenzyl am no 47,4/47,6 3,3/3,5 23,0/22,5 304
‘;’1 glrg’rrgbgz’z% amino 47,4/47,1 3,3/3,4 23,0/23,1 304 2-br0rmbenzy|;ag1 no
47,4/ 47,8 3,3/3,4 23,0/ 22,3 304 3-jodobenzylamno 41,0/41,4 2,220 :
20: 0/19,5 352 2-nethyl benzyl am no 65,2/64,9 5,5/5,8 29, 3/ 29, I8b ! ami o
3-met hyl benzyl am no 65, 2/64,7 5,5/6,0 29,3/29,9 240 4-nethy 1e82¥ it/ Lo
65,2/ 65,7 5,5/5,4 29,3/27,5 240 2-net hoxylibenzyl am no 61, 2/61, , ,
27: 4/ 26,6 256 3-net hoxyl benzyl atnino 61,2/61,0

bromo-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-
methylanilino)purine, 6-(2-chloroanilino)purine, 6-(3-chloroanilino)purine, 6-(4-

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-



5,1/5,3 27,4/ 27,5 256 4-nethoxyl benzyl amino 61,2/60,7 5,1/5,3 27,4/26,7
256 3-nitrobenzylamno 53,3/53,1 3,7/3,6 31,1/30,8 271 23 o I .
4-ni trobenzyl am no 53,3/53,0 3,7/3,5 31,1/30,8 271 2,4-dichloro enzyllgng
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, :
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 hydroxybenzyl am no 56, 2/55,4 3,5/334 27,2/27,7 258

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

(triftuoromethoxy)anilino)purine, 6-(4-chloro-2-(trifluoromethoxy)anilino)purine, 6-
(2-fluoroanilino)purine, 6-(3 -fluoroanilino)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.



2- hydr oxy- 3- net hoxybenzyl am no 57,5/57,2 4,8/ 4,6 25,8/26,4 272
2- hydr oxy- 4- met hoxybenzyl am no 57,5/57,1 4,8/ 4,5 25,8/26,6 272
4- hydr oxy- 3- met hoxybenzyl am no 57,5/57,3 4,8/ 4,7 25,8/26,2 272
3- hydr oxy- 4- net hoxybenzyl arnino 57,5/57,0 4,8/ 4,5 25,8/26,7 272
2, 3-di met hoxybenzyl am no 58,9/59,3 5,3/5,48 24,5/24,5 286
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2, 4-di met hoxybenzyl am no 58,9/59,3 5,3/ 4i9 24,5/ 25,5 286
3, 4-di net hoxybenzyl arnino 58,9/59,7 5,3/5,6 24,5/24,8 286
3, 5-
2,4,6
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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.



ri met hoxybenzyl am no 57,1/57,1 5,4/5,2 22,2/22,5 316
| uor obenzyl arnino 55,2/54,5 3,5/3,1 26, 8/27 2 262

| uor obenzylam no 55,2/ 54,8 3,5/3,3 26,8/27,3 262
rifluorobenzylamno 51,6/51,1 2,9/2,7 25, 1/25 5 280
0- 4-fl uorobenzyl am no 51, 9/50,9 3, 3/3 4 25,2/25,7 278
I

I
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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
adenine according to claim 1 having formula I, for preparation of a composition and
its using for suppressing immunostimulation e.g. arthritis or in suppression of

transplant rejection in mammals.



il - il 7,6/57,1
2-fluoroanilino 57,6/57,0 3,5/3,4 30,6/31,1 230 3-fluoroanilino 57, ,
3,5/3,3 30,6/31,5 230 4-fluoroanilino 57,6/57,0 3,5/3,3 3036(31,5 230
2-chloroanilino 53,8/53,2 3,3/3,2 28,5/29,3 246 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/ 29,3 246
2-b
2,8

s ) . 25 0
ronoani lino 45,5/45,0 2,8/ 2,7 24,1/24,7 291 3-bronpanilino 45,5/ 25,
,8/2,7 24,1/ 24,9 291 4-bronvanilino 45,5 44,7 2,8/2,4 24,1/25,1 291

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 9,2/38,5 2,4/ 2,1 20, 8/21,3 338 2-net hoxyanilino 59, 7/59, 4
421 16;)2?gngl, 6?89,34 242 24 3-methoxyanilino 59,7/59,1 4,6/4,5 29,0/29,7 24%
4° et hoxyani lino 59,7/59,2 4,6/4,5 29,0/29,6 242 2-nethylanilino 64, 0/ 63,
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 f
4-met hylanilino 64,0/63,5 4,9/4,7 31,1/32,0 226 Exanple 2 5M xture o
10 mmol adenine, 12 nmol 2- et hoxybenzal gehyde a 5 m 98-

mentioned are, in particular, liquid fatty acid esters which contain, as the acid
component, a long-chain fatty acid having 8 - 22, in particular 12-22, carbon atoms,
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



%formc acid was refluxed for 3 days. After formc acid evaporation,
tlgg resulting material was cool ed and subsequently washed wi th 40nil 011: 4
diethylether. Solid residue was boiled with 60nl of water, filtered o OIan
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29, 3/29,8 240 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
customary manner, which comprise the active ingredient, for example, in suspended
form and in a concentration of about 5% to 20%, preferably about 10% or in a
similar concentration which results in a suitable indjvidual dose, for example, when 5

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.



- nzyl am no 65,2/64,8 5,5/5,7 29,3/30,1 240 4-net hyl benzyl am no
25n§}22!265,g/5,8 29, 3/ 29,9 240 2-net hoxyl benzyl am no 61,2/60,395§é25,3
27:4/27,9 256 3- et hoxyl benzyl am no 61, 2/ 61,00 5,1/5,3 27, 4/ 27,

4- met hoxyl benzyl am no 61, 2/60,4 5,1/5,2 27,4/ 28,3 256

2, 4-di chl orobenzyl am no 49,0/48,4 3,1/3,0 23,8/24,4 295
3:4-dichlorobenzylanino 49,0/ 48,6 3,1/3,1123,8/ 24,4 295 E o 4. g
2, 3-di met hoxybenzyl am no 58,9/58,8 5,3/5,4 24,5/24,7 286 2 ,

i met hoxyb enzyl am na58, 681 %oxﬁpgt/itﬁcni which can be used 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.
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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
5 “Olympus image analysis” after 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
10 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
15 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 caudatus cotyledon/hypocotyl explants, Error
20 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
25 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
30 cultivation on mMeOBAP containing medium,
The following examples serve to illustrate the invention without limiting the

scope thereof.
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6-(3-chlorobenzylamino) purine
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>166, 7

MT

acetyl

Z >166,7

>166, 7 128,4 >166, 7

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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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 7,3 1 4,8/4,7 | 25,8/26,2 272
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 | 29,0/29,7 242
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 | 3 1,1/31,8 226
3-methylanilino 64,0/63,7 | 4,9/4,8 31,1/31,9 226
4-methylanilino 64,0/63,5 | 4,9/4,7 | 31,1/32,0 226
Example 2
5 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%.

10
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 | 24,5/25,0 286
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

>166, 7
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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
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
FDcontrol wetis) 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
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

concentrations close to 10-50 uM.

Table 3
Cytotoxicity of Novel Compounds for Different Cancer Cell Lines

5
>166, 7

Cell line tested / IC 50 (umol/L)
Compound | HOS | K-562 |MCF7[B16-FO[ NiH- | G-361 | CEM |HELA|HL&0
3T3

Kinetin >166,7 | >166,7 |>166,7 155, 1
164,1

P >166,7 | 146,9 |>166,7 92,2 >166,7
162,2

BAP >166,7 | 1389 | 166.1 >166,7 >166,7
>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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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.

>166, 7 >166,7 >166,7  >166,7 >166,7 2Me0 BAP >166, 7
6 >166. 7
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2FF BAP >166,7 | 136,41 | 108,7] 1306 108,4 | 1357 >166,7
70,7 128,5 | >»166,7 08,9
3Me BAP >166,7 | 102,56 | 164,1 >166,7 >166,7
3CI4F BAP >166,7 |>166,7; >166,7 135 >1686,7
>166,7 |>166,7 95,8 >166,7
2,3,440F BAP >166,7 [>166,7 32 >166,7
>166,7 |>166,7 67 >166,7
2 4diFBAP >166,7 {»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 »168,7 >166,7
Example 4
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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.

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.

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

formation of apoptotic bodies.

Example §
Immunosuppressive activity

One of the most important parameters of speciﬁé 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
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.

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.

10

Table 4

Immunosupressive activity of novel derivatives

SUBSTITUENT Human lymphocytes
R6 EDsp (1M)
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 di OH BAP >166, 7>166,7 >166,7 >166,7 >166,7 28 2F BAP
>166, 7 136,1 108,7 130,6 106,4 135,7 >166,7 70,7
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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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Novel Conpounds | nduce Apoptosis in Tumour Cells. To anal yse the
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to di stinguish apoptosis fromthe other major formof cell death, necrosis.
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with highest | [10*molI" BAP =
activity 100%]
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1. | 6-(2-fluorobenzylamino)purine 107 169 (£20)
2. | 6-(3-fluorobenzylamino)purine 107 200 (+25)
3. | 6-(4-fluorobenzylamino)purine 107 95,5 (+3,5)
4. | 6-(2-chlorobenzylamino)purine 107 116,5 (:hé 5)
5. | 6-(3-chlorobenzylamino)purine 10™ 82 (:1:2)’
6. | 6-(4-chlorobenzylamino)purine 10 64,5 (£13,5)
7. | 6-(2-bromobenzylamino)purine 10° 52 (i143
8. | 6-(3-bromobenzylamino)purine 107 48 (6)
9. |6-(4-bromobenzylamino)purine 107 30 (£15)
10. | 6-(3-iodobenzylamino)purine o107 83,5 (+23)
11. | 6-(2-methylbenzylamino)purine 10 158 (:29)
12. | 6-(3-methylbenzylamino)purine 10™ 111 (£16)
13. | 6-(4-methylbenzylamino)purine 107 35 (#23)
14. | 6-(2-methoxybenzylamino)purine 10 269 (£12)
15, | 6-(3-methoxybenzylamino)purine 10" 178 (£16)
16, | 6-(4-methoxybenzylamino)purine 10" 79 (&6)
17, | 6-(3-nitrobenzylamino)purine 107 60 (£15)
18. | 6-(4-nitrobenzylamino)purine 10™ 83 (:8)
19. | 6-(2,4-dichlorbenzylamino)purine 107 0
20, | 6-(3,4-dichlorbenzylamino)purine 10™ 117 (22)
21, 1 6-(2,3-dimethoxybenzylamino)purine 107 109 (£5)
22, | 6-(2,4-dimethoxybenzylamino)purine 107 26 (11)
23. [ 6-(3,4-dimethoxybenzylamino)purine 10" 43 (+17)
24. | 6-(3,5-dimethoxybenzylamino)purine 107 16 (£1)
25. | 2-amino-6-(3- “
hydroxybenzylamino)purine 10 2D
26. | 2-chlor-6-(3- 5
hydroxybénzylmnino)purine o 140 613)
27. i 2-methyithio-6-(3- -
hydroxybenzyla_gnino)purine o 203 623,5)
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Exanpl e 6 Inhibition of Senescence by Novel Conpounds 5In this exanple,
human di pl oid fibroblasts (HCA cells S#Fg’\[{a,gil ous passage | evel s: passage 25
- designated Fgﬁég@ pg;sage 45 - desi %d |11 CA45; passage 80 - designated
HCA80) were s t bhmevDegakiaptdesivatass . . medi um used for cell
cul tivation was renoved, t%e cells mreo\%/a%gdrﬁggtogwglgsﬁnhn;eﬁ@ynhw 2P xed in
2-3 m of fixing sol utiorf2lenersey tebacandsciOWinonsisdghyde and 0. 2%

gl utaral dehyde in PBS. The cells were incubated at roomtenperature for 5
ashed twice with PBS. The cells were subsequently incubated

m nutes, then.w
P o S T R iy e
xnM, X-gal {(5-prono-4-chl oro- 3-indol yl - 331 DVitishighest a¢ { bpSmakio'sBde)= | 1
mg/m ), in ¢itric/phosphate buffer, pH 6.0] Foidtiwiyng {his imggpation
period, thefcell.sanples were observed in brdemdig'ydet ect the presence of
bl ue cell's, |ilnditc@tflumgotdnaplantirgipuriied been| T eayge (Positi ‘jﬂﬁ( 5D I nt
cell's). In |3 s CaBPRIOrEBRRALylaBERFARGET CCl i P 'deQ'E}Ct e e
stained bl up 3dye dom e AL oN )’f S-galactosidase on fhe siddidate (JFig.
4). 20 Tabl pr5The-ettect—6r NS ¥nnpound. _onl®inber | of Semespynt el I's
in Culture pfiidigiehlarehesaylamingmmneUl 3STI TUENT] SENESCENT G ko7 /6
HCA25 | | CA45 SHCAEB-chlorobenzylamino)purine 10 04 (46
6. 6~(4-ctﬂorobenzy1amino)purine 10°° 64 E:&S)
7. | 6-(2-bromobenzylamino)purine 10~ 102 (:i:5))
8. 6~(3-brom0benzylamjno)purine 10° 85 (x11)
9. | 6-(4-bromobenzylamino)purine 10 15 (&:9)
10. | 6-(3-iodobenzylamino)purine 107 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 10° 39 (£17)
17. | 6-(2,4-dichlorobenzylamino)purine 10 11 (=3)
18. | 6-(3,4-dichlorobenzylami i “
. ylamino)purine 10 45 (£7)
19, 6-(2,3*d1methoxybenzylamino)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 107 97 (x3)
26. 6~(2,3,4-tﬁﬂuorobcnzylamino)puﬁne 107 76 (+4)
27. |6-(3-chloro-4- 107 90 (1
fluorobenzylamino)purine el




CONT i - dt hydr oxybenzyl arnino 5 4 29
38 3-chloroanilino 4 525 33 3,4 (
Ani | :?(r?(; g 451 27 3-chloro-5-arninoanilino 3 6b24 3?2{/3;8;(;4/;1?[ ib(;)(;yznlzl |220 5
- car boxy-4-chl oroanilino 3 5 20 3-carboxy-4- 0 ¢
i- g&r;o?m;ﬁi i ng 5 3 25 4-chloroanilino 5 5 26 3-am no-4-chloroanilino 4
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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.



22 3-chloro-4-amnoanilino 5 5 24 2-fl uorobenzylamno 4 3 16

6
3-fluorobenzylamno 3 3 15 2- hydroxybenzylanm no 3 4 17 3-hydroxybenzyl am no
5 3 22 2-acetoxybenzylamino 6 5 32 3-acetoxybenzylamino 4 6 27
2-acetyl benzyl am no 3 4 25 3-acetyl benzylamno 5 5 28
2- hydr oxy- 3- net hoxyben2ylanin0 4 3 20 2spydr oxy- 3- net hyl benzyl anino 5 2
Compound Concentration activity (%)
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)purine 107 s
4, 6—(2-chlorobenzylamino)purine 107 o
5. 6-(3—chlorobenzyimnino)puﬁnc 10° e
6. 6»(4—chlorobenzy1amino)purine 107 o
7. 6~(2~bromobenzylamino)purine 107 e
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-methylbenzylamino)purine 107 o
12. | 6-(3-methylbenzylamino)purine 107 38 =
13. | 6-(4-methylbenzylamino)purine 10° 24 s
14. | 6-(2-methoxybenzylamino)purine 10” 7‘?7(*10)
13, 1 6-(3-methoxybenzylamino)purine 107 90 e
16. 6~(4~methoxybenzylmnino)purine 10 o
17. | 6-(3-nitrobenzylamino)purine 107 Fon
18, 6~(4-nitrobenzylamino)purine 10 o
19. | 6-(2,4-dichlorobenzylamino)purine 10 s
20. 6-(3,4-dichiorobenzyiamino)purine 107 6139 o
21. 6-(2,3-dimethoxybenzylamino)puﬁne 107 22(:1:10)
22. 6-(2,4-dimethoxybenzylamino)purine 107 12 =
23, 6-(3,4-dimethoxybenzylamino)purine 10 27 =
24, 6-(3,5-dimethoxybenzylamino)purine 107 1,5 (ié)
28, 6-(2,4,6-trimethoxybenzy1amino)purine 10 3’ iBI)
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 88(i3)
29. | 6-(3,5-difluorobenzylamino)purine 10 108(:&7)
30. 6-(2,3,4-trifluorobenzylaminopurine 107 94 =
| 31. 6~(3-chloro-4—ﬂuorobenzylamino)purine 107 o
32. | 6-(2-hydroxy-3- 107 n
methoxybenzylamino)purine )
33. |6-(3-hydroxy-4- 10
methoxybenzylamino)purine e
34. | 6-(4-hydroxy-3- 107 ‘
methoxybenzylamino)purine e




[ ino 3
18 2- hydroxy-3-chl orobenzyl anino 4 3 14 2, 6-di hydroxy-4-chlorobenzylam
3 16 Zg-di hydr oxy- 4- met hoxybenzylam no 3 4 17

5- di hydr oxy- 4- net hoxybenzylam no
3’ 6- di hg;dr oxy-4- met hoxybenzylam no
2, 3- di hydr oxy-4-chl or obenzyl am 110
5, 4 23 2-am no- 6-chl or obenzyl am ne

5 3 22

g g ig 2, 5-di hydr oxy-4-chlor obenzyl am n0O

. : 55
6 3-am no- 4-chl orobenzyl am ne
23117 34 As shown in Table 5

- di ami Heandp or obenzylam ne 4 . t he
Zztﬁ’ i?)nglr(’g;lnsE g r}ﬁg‘%ers of passages, the staining becageb??r Eterbl Egrto an
\(/)v: dest cell erget ‘I’f@ﬁcboﬁm%dmlayvdslme‘n 3&rlo|da§1g I[u%gwggcg{n&gfp{]‘%go ogEe P!

, -substituted ade
al most  0paquRsE MLy, M- U cent cells after 80
effective in retani ﬁémh | oner |evel of senesion the treated cells were

. H t
I n th&€heasy gf this%eﬁﬁq@lﬁ%&gtoctlélsltt\;/%%lcr the new compounds are of

practical use in tissue culture practice. The multiplication rate was investigated and

Spassages.
able to ¢

the post vitro effects on rooting were examined, Rosa hybrida (pot rose cultivar) was

cultured in 350 ml vessels with a screw on polycarbonate lid. Each cultire vessel
contained 100 ml autoclaved medium (120 °C, 20 min). The cultures were
maintained at 2342 °C under a 16 1 Photoperiod at 40 M m? s PAR. The basa]
medium  (BMR) contajned Murashige and Skoog  (1962) macroelements,
microelements and vitamins, 95 uM NaFeEDTA, 555 HM myo-inositol, 111 mM
sucrose, 1.332 mM glycine, 684 uM L-glutamine and 7g/1 agar. This medium was
supplemented with 10 M BA, mT, oMeOBAP or mMeOBAP (compound no. 14

and 15, respectively).The control

10

medium didn’t contain any cytokinin, After a
15 cultere period of 8 weeks, the number of induced shoots per explant was determined,
as well as root number/explant and total root length/explant, The roots were removed
and the explants (shoot clusters) were planted in unfertilised peat. After four weeks
of acclimatising in a fog unit, root number and root length was determined,

As expected, a cytokinin free medium yielded.almost no new shoots. The
original shoot explant grew out as a good quality single shoot that rooted very well,
BAP gave a high shoot mﬁltiplication 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).

20

25
Table 9

Effects of cytokinins on in vitro and post vitro shoot multiplication and rooting in

Rosa multifiora

| Cytokinin In vitro
Number
of new
shoots
per
explant

0.2

-

Ex vitro
Root number
per plant

Flower Root
number per | number per
explant explant

Total
100t
length
per plant
(cm)
17.1

Total root
length per
explant
(cm)

10.03 10.8 1.2 4.6




live 30% | onger period than the control cells. Exanple 7 10 Senescence

I nhi bition by Novel Conpounds tested on w nter wheat |eaf segnents Seeds of
wi nter wheat, Triticum aestivumcv. Hereward, were washed under running
water for 24 hours and then sown on vermiculite soaked with Knop 's

sol ution. They were placed in the grown,chamber at 25C with a 16/8 h Iight
period at 50 urnol.nl2.s-1. After 7 days, the first leaf was fully

devel oped gpdxt he Segpgd—te fO +5hrad--started-to-grow A tip section of the

first |eaf, T nji'ufiy 35 i3 l-ong 0-\_,Ia&rpnMd frof0% seedl i pgs and]
trimed slightiy te—f-genbi A8dOmei ght 08f 100 [0 The Hasal ends|og The|five
| eaf tips F I tha O®8| | s 0f0.8 nicrduid er pollystyrens yare

cont ai ni ng ft H-2yt okilfi0 sol ufd.on eacHp grhe enti re ptater was
inserted into a plastic box |ined Wth paper tissues soaket—ia-distilled

wat er to pr BT b2Bylanéaf sections fromdrying out. After a 96 h incubation
in the dark at 25C, the | eaves were renoved and chl orophyl| extracted by
heating at 80C for 10 nmin 5 m of 80% ethanol (v/v). The sanple vol une
was then restored to 5 m by the addition of 80% et hanol (v/v). The

absor bengy @fxaxﬁ‘ﬁ i§xtract was recorded at 665 nm In addition, chlorophyll
extracts fromitesh | eaves and |l eaf tips incubated in deionised 25 water

wer e neasur Early oom3dnb ol Ahad L ncentration w th highest
activity was sel ected for each ngn%guﬁﬁcpglgfggcﬁ)s%éﬁgfq ridékivity of the

conpound at t hi sTiEBcetRres fases wafer dedns sbindsehcé E%gic@ﬂs. ﬂ@ggﬁgéé%%y

obt ai ned f ofl | am nopuri ne (BAP) waS postulat % The
val ues shown a%é“kn%gﬂ?%g?g#%ge%ﬁ%i%B%@ 1A essabdtod]. Ehe xypeytomEe Bart Was

repeat ed tweacker villlee tloy skt : vwere djssolved in
di Ironet hylsul £ oxi de %D?/Wsoze and@ﬁ%oiﬁﬁdg%ﬁﬁ‘%?'gfgﬁw&ﬁﬁe i%ﬁ%@wﬁ This
distilled WBEH's tihf hylese ounather grtehie catihantnd dra idiowidal T8 BRSO

concent r at i Wish haNGLHY .8M t.o. 104M The final concentration of DWVSO
did 35 not exceegg"& g%/(f‘%ﬁ%]*flg ‘r”@fd?‘é”"&iegﬂ% » 8¢ ftdopkdsi wortigidiltoaati vity in

the assay s’@%l}l@misjsgdewfﬂbkﬁ;ixﬁccﬁﬁd‘uﬁ@éoﬂﬁﬁs’k@ﬂ gytokinin derivatives on
retenti on of chl oro%%l_a}a An excised wheat | af: tips. Standard devi ations
are of the mean’f8f t e%’?ﬁl’@afaecwéqse}msnaﬂmmd in 330 giledseRAGUNG

rew
concentr at ichop ' S cthvit 1.11) Activity (% [104nDl.1-1 BAP =
1009 1, 6: fﬁcmgﬁ‘ggghﬁzg?‘g‘rﬁt‘f}%&eﬁfﬁgﬁ@&gﬁé@o {ni@)lyozl.aved medium (120
6- ( 3- f Mdor obeyimnTimouyiurdsrecrd Giatht@0Q 42522 8¢ under 2 16 1 photoperiod at 40

6 E 411 uor g?gﬁ%%@#ﬁ% basa m%%ﬁpni(%gig) 3@?@35 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



6- (3-chl orobenzyl am no) puri ne 104 82 (2) 6.

5. . . 7
-(4- zyl am no) purine 104 64,5 (13,5) 7. . .
g-gg-grg%ggﬁgyram no)?)ﬁri ne 104 52 (14) 8. 6-(3- broTS)be%yl am no) puri ne
104 48 (6) 9. 6-(4-bronobenzyl am no)purine 10-5 30 (15) .
6- ( 3-1 odobenzyl am no) purine 104 83,5 (23) 11. ,
6- (2- et hyl benzyl am no) purine | 04 158 (129) 1% .
6-(3-met hy: tergwy F@%ﬁgﬂlﬁl ﬁg a%cgéid%%a énfg%uniyith mMeOBAP, these plants could
-(4-neth enzyl am _ - :
g' E 2- met h)C/’X eﬁéﬂya‘#ﬁﬁﬁogpw nEet Mbﬁu%% ??Laggus%gof mMeOBAP is a significant
] [ 10 .
6-(3- et hoxm‘ﬁ%%%ﬂ? in ?ﬁep Igirclror})?opagation of roses (Rosa hybrida).
5
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



6- (4- met hoxybenzyl am no) purine 10'4 79 (6) 17. 6-(3-nitrobenzyl am no)purine
104 60 (15) 18. 6-(4-nitrobenzyl am no)purine 104 83 (8) 19.
6- (2, 4-di chl or benzyl am no) puri ne 10_.5 0 20.
6- (3, 4-di chl or benzyl ar ni no) purine 10 4 117 (22) 21.
6- (2, 3- di met hoxybenzyl am no) purine 10" 4 09 (5) 22.
6- (2, 4-di net hoxybenzyl am no) puri ne igi s (11) 23.
[ urine
g Egg g: gt hgxyben + e&?‘ﬁ’%&“ﬁfﬂ"%ﬁé’(g&geréss syspgig adoinel-quseglykol®
hydr oxybenz yibrapyleo) giwdmmax@ Gat@e@é&sé g)A NG ?fan@e)(and ground in a wet-
h

zyl am.no) puri ne 104 14
ydroxyben %ulvcmser)tcga particle size of about l to 3 pm. Portions of in each case 0.419 gof

the mixture are then transferred to soft gelatine capsules by means of a capsule-

5 filling machine.

Example 14
Soft Capsules
5000 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.



27. 2-met hyl thio-6-(3- hydroxybenzyl am no)purine 104 50,5 (23,5) 36 28.
642, 4,6- trinmethoxybenzylam 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 uor obenzyl am no) purine 139 (2) 31.

-(3,5-di fluorobenzyl am no) purine 10-5 136 (4) 32.
-(2,3,4-trifluorobenzyl am no)purine 0-5 131 (th22) 33. 6-(3-chloro-4-

| uor obenzyl pino)purine 0-5 141 (t20) 33. 6-(2-hydroxy-3-

met hoxybenz o)purine 10-5 34 (5) Exanple 8 5Stinulation effect of the
new conpounds on plant cell division Cyt oki ni n- dependent tobacco
callus Nicotiana tabacumL. cv. Wsconsin 38 was maintained at 25 Cin

dar kness on hodi f¥%d ofdicteseayghc Skowgundsdibased ewnt asubstitytedendenined pérthe 4ur nol
nicotinic achﬁ_mg 4.4 | pyridoxine hydrochloride, 1.2 unol thiamne, 26.6
i nn& gl yci ne; iy g’unn glutamne, 1.8 unmol nyo-inositol, 30g 10 of

sucrose, 8g of agar, 5.37 gm& a-naphtylacetic acid (NAA) and 0.5 unol
benzyl am nopurine (BA. ?). Subcultivation Vs carried out every three weeks.
Fourteen days before the bioassay, the cal|fis tissue was transferred to the
Bi ol ogi cal activity was determ ned

6
6
f

medi a W t hout 6-benzyl am nopurine (BAP).
fromthe increase in fresh callus weight r weeks of cultivation
Five replicates were 15 prepared for edch cytipki ni\g concentration and the
entire test was repeated twice. Fromthg obtajjned data, the concentration
wi th highest activity was selected for h.€0 nd tested. Relative
activity of the conpound at this cE@centraNion wds cal cul ated (Tab. 6). The
activity obtained for 10'4 M 6-benzyl ani nopuri neH{ BAP) was postul ated as
100% Thé cytolcinins to be tested were dissolved in 20 di methyl sul f oxi de
(DMSO) and the solution brought up to lo'ﬁwlmﬁth distilled

and the pharmaceutically acceptable salts thereof, wherein
10 R2 is hydrogen, halogen, hydroxy, alkoxy, amino, hydrazo, mercapto, carboxyl,
cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino,
alkylmercapto, cycloalkyl and carbamoyl group,
Ré is R6’-X,
wherein X is ~NH-, ~N(C1-6 alkyl)-;
15 RO’ is substituted phenyl,
whereas the generic substituent groups have meanings identical with the definitions
of the corresponding groups as defined in this legend, wherein
“substituted phenyl” refers to phenyl which is optionally substituted with one to five
functional groups such as halogen, alkyl, hydroxy, amino, acylamino,
20 carbamoylamino, hydrazino, mercapto, alkoxy, alkylmercapto, alkylamino, amido,
carboxyl, nitro, sulfo as defined herein;
“halogen™ refers to fluorine, bromine, chlorine and iodine atoms;
“hydroxy™ refers to the group ~OH;
“mercapto™ refers to group —SH;
25 “alkyl® refers to branched or unbranched C,-Cy chain which is saturated or
unsaturated being selected from the groups such as methyl, propyl, isopropyl, tert-

butyl, allyl, vinyl, ethinyl, propargyl, hexen-2-yl and the like exemplifying this term;



water. This stock was Enber diluted in the respective nedia used for the
bi otest to concentrations ranging from 10"8Mto 104M The fi nal
concentration of DMSO did not exceed 0.2% and therefore did not affect

bi ol ogi cal activity in the assay system used. 38 Exanple 9 Testing of
novel conpounds in amaranthus bioassay gtandard Amarant hus bi oassay was
perfointed with several nodifications. The seeds of Amaranth us caudatus

var. atropurpu r urface- rilised in 10% N-chl orobenzepesul f onam de
(wv) for 10 S%ﬁ@%@%iﬁ& ‘%‘5“’[‘ﬁf‘rﬁsﬂsﬂ?ﬁ‘&8?‘36&??‘1&%?01%%?@ FPHE WEHEUHIced i n
14 cm Petri gighgs no@mnkgi, nme&agcapeauk}mh&%ﬁ%, Sr@rdtgﬁ@,t Qo t Qcﬁ%‘g’”ﬁ@g] wat er .

After 72 h of cultivation at 25 Cin darkness, e roots of t i ngs
were cut of facylprenexipidanien, edngiost, iangdaf carbwxyéotwioe dorls gemitling pod oyl s, 10

were placed 4 cm.Pstri dishes on t ers of filter paper soaked in 1
m - of 't ncubalTor Sk Tisss el s S rbiRab P R aior oAb uBalSh s sgnoi
t yr osi ne sandatifegy ¢ ye@kdsthe gtupbOR, @skeXR isTHRYIC YRR BN PAgNESHeBaledi Sh.
The procedure was carried out under a green safe |light in a darkroom After
a 48 h of i rfé¥batargalkat 2sdsiipiegar I%ﬁéfﬂgyh bealoghin.n swbstitesedr aeyaenlkyl,
freezing th . k. . < | ¢.achd. The concentration of
bet acyanin %%@g@%&%gaﬁg@%@%&g?@ﬁ%&g ﬁg&g%s%cr@%gge%’ 537nm and 620nm as
fol l ows: AA ‘aliAb8dnmta62amies the group RER oblicae R agladimed tthe‘alkongegionat i on wit h
hi ghest actiyvity was selected for each conpound tested. Relative activity
of the conpodhd a e“PFﬁS@“E:%li‘P(‘:‘@thSE)a%i BhethEsts Chiaduf &t aepshtrigst aleyl asgbinedet i vi ty
obt ai ned of orpeldn4 M 6-benzyl am nopurine (BAP) 20 was postul ated as 100% The
val ues shown in table 8 are neans of five replicates and the entire test
was repeat ed'steifingido” Themotytiol tiengrosp t SOPER R swiedte vRr anddRSs Bl Hedalkyl or

di met hyl sul fogitcgetﬁ(l| ) and the solution brought up to 10-3Mw th
distilled wat'®"™Hf<Yst ock was further diluted in the respective nedia
used for the“RipPt@Sbtck Gr C et s R angidr r 1Q, 1Q:4M The
final concentrg_ti on of %D%g% g@gi not excegdwg. %B’aﬂgylt’ Elét%g]t%r&ieglg?ldgh%’t

af fect bi ol sygbtintedanilivarylpliivh subsitetsd agylalyst eyolemdled, subalied8ysioathel &f f ect

of new qgtolﬁ'em1 lgﬁ%iinvati ves on betacyanin content in Amaranthus caudat us
cot yl edon/ hypocot ylI "expl ant s. 40 Exanple 10 The effect of new
derivatives “aryléxy“wehors Zbehpp oS ryivhee Aistanpdrl/ic atibsoitutangyl, aRtdr&y0fyr 1 0Se
(Rosa multiflora). The aimof this_ experinment was to test whether the new
cormpounds arsBbgiutshhefetoppd erqypeasidafisgddiincul t ure practice. The

mul tiplicat i 2 WAS, A AV i,gat.ec d L POSE Vit c ooting
wer e exam neggy{%g{s}go ﬁ@%ﬁ?tg&a%ﬁoégﬁ %og\éﬂgdlﬁk\?g% %/I\}éiskc%& Sxﬁ%ﬁ&}idﬁenggoﬂ m
vessel s wi t hydrogen,ewllon, pdlstimardbdkgt enylli ehbstiachl eyl thetegoarglssebutsontal ned
100 ni gt oqlta\_/ed mﬁ\i{jmﬁglzo C, 20 min). The cultures were maintained at
232 C ufier "SCIETH SHETRFIYTE at 40 p. MM 2 sd PAR The basal 10 medi um
(BMR) cont ai YU S e H 6 201 o RGr £ S, 10 ) nts and
Vitaming 05 N AR o SR O T AR IR
gl yci ne, 684ydwpien,glalitdnswstituet! 73kylagayl, sThtisuteddivimoasasdppibeientded wit h
10 AM BA, m btAQoN;EﬁBAPeﬁrW-CBAP (conpound no. 14 and 15, respectively) The
control nmedits drans CeRRut b A any cytokinin. After a 15 culture period of 8
weeks, the rigberyiofdehardscied Fﬁﬁ@olcqop@& oHRAR! il gaennyneshbsasigel | as
root nunber/explant and total root Iengt h/ expl ant.” Thé root's were renoved
and t heZexphbot syl stbsiitutadipsylebeyryier sebyitated ddtary aaderaditicidsd peat. After

f k L LARLL S [ f j 419) d I h
ot ermned. AL EUnRcPE OBt ORI LSRRy BR Rl Apiide B, "

shoots. Theh2@raeytlg) agl, sbewititcexpliantietae Ut sudstitRtcgaREreital bd Metileagl e
shoot t hat 5opt ed very well. BAP gave a high shoot nultiplication rate, but
the shoots 1&6ted badly. The new BAP derivatives tested, induced fornmation

of new ?Qggf@agr?moigamonqeé&gm LEABNYCBOI, Sher RN QRARR W th BAP

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;



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 aryl™ refers to aryl as just described which is optionally substituted with
one to five functional groups such as halogen, alkyl, hydroxy, amino, acylamino,
carbamoylamino, hydrazino, mercapto, alkoxy, alkylmercapto, alkylamine, amido,
carboxyl, nitro, sulfo as defined herein;

5 “heterocycle” refers to an unsaturated or aromatic carbocyclic group having at least
one hetero atom, such as N, O or S, within the ring; the ring being single such as
pyranyl, pyridyl or furyl or multiple condensed such as quinazolinyl, purinyl,
quinolinyl or benzofuranyl which can optionally be unsubstituted or substituted with
halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy, alkylamino, acylamino,

10 carbamoylamino, acyloxy, dialkylamino, alkylmercapto, carboxyl, amido, sulfo,
sulfamido, and the like as defined;
“heteroaryl” refers to a heterocycle in which at least one heterocyclic ring is
aromatic;
“substituted heteroaryl® refers to a heterocycle optionally mono or poly substituted
15 with one to five functional groups, such as halogen, amino, hydroxy, cyano, nitro,
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;



0.00 0.0 0.0 0.6 1.1 MOHBAP 2.1 0.16 0.0 0.0 1.4 3.8 Omre013AP 1.0 0.29
0.0 0.0 2.5 8.5 MreOBAP 4.3 0.03 0.0 0.0 1.7 4.1 *BA= benzylamno 5
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 somggmeeks all explants in a vessel die
of f. The synptons start earlier when ]Ehe| ae_rl_ﬁjtl ogoof t he ;/estSﬁI tl Sth ene
inhibited, for instance by a plastic foil. i suggests that e _
our ot her gas(éyé::ljosaﬁ(c"g‘nbeg?féﬁ?é‘@Yaieqtﬁ\‘é‘al‘v@d?OEWé?ﬁ%)ﬂkdkEWUHSCOWBH%II*E arte 1appl i ed
to the medi uparbbiNadeR; et hyl ene, so it | ooked worthwhile to test t_he
prom sing new cytokinin conpounds on this system . R(_)sa hybr i (Z{a
“Pailins (a cibsttgled) cy@enlieyll t isfasel %bn?miwﬂky}eﬁwiﬂé gcuz\mprmr?; $|®.E ewdm?rgdi -

r bonat I; L ture vessel cantained aut ocl aved.
(12015 ¢ 28 Rl STl b KRR B gt e 10 B0@ Ko Guihoa "¥6
phot operiod aterodftoMvkok, FMRamiHde abAsAnoeLbEL {IBMR., GoNb A, NediMikashi ge
and Skoog (1962) macroel ernents, microelements and vitamns, 367 rrg/’l
NaFeEDTA, SOaIg&,}”}CrS“@F‘éEB@}%)’L1@(Ddﬁ?g$@fqmwl’f9d®ld0m@gdttb¢ likgorsgdetinsdidreose, 100
ng/ 1 glycinepegQ. my/ 1 cal ci um pantothenate, 100 ng/1 L-glutarnine and 7 g/1
agar-agar. This nediumwas 20 suppl enent ed with 10 M BA, nT and nmveOBAP.
The | ast 2 cYyayolhaicrmllyEr efdrs kd cydsaicyl lgragohsarbnaddaeerf it @asBiO @Y ng
the mediumin the iv?ssel s. The fog(s rol mediumdidn't contain ar&é
cytol ci ni n. ‘AR BIFURIRNG $AFR (HEPIASE: sfither gruwsselesiedr iory the sempe SHlopt ons
was starteed. sfhe day on which the first brown | eaf appeared was noted for
each plant (Fi g 8), as well as the day of conplete dying of t.he whol e
expl ant (Fi g'sof stglﬁm)cyclold@erobk@ié\hs[@aweglog/olmhdtgm?tkybgrm(}isdlﬁﬁgﬁrﬁleiﬁnsmgd| 'lIJ'hme
i OBAP,  t hese pl ants, cpul easi use or a next subcul ture.
\lljmsfahom/eCB 'IBCFSC gtagl}sg?‘ﬂef focHKE SYHipMGUs B pgE YRy MY EERFA FEHOof

roses (Rosa diyby i @adeapte, Hxatp! @idZankhy, CRRSIHRS, SOP% InS,S’ac?/ b of
d P10%&hd 111

which contains 0.25 g of one of the conpounds of the fornula 1, |
ment i oned i rfiglkelapyieg edlkignestaptool dadwixply aBxidapiseléo, asil @otido eni niye dikieend |
10are pri%parc?e‘flin@&hér@hllb%%—é; Conposition Active ingredient1250 g
“cycloalkyl alkyl” denotes the group -R-cycloalkyl where cycloalkyl is a cycloalkyl
group and R is an alkyl or substituted alkyl wherein the cycloalkyl groups can
optionally be unsubstituted or substituted with halogen, amino, hydroxy, cyano,
nitro, mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy,
20 dialkylamino, alkylmercapto, carboxyl, amido, sulfo, sulfamido and the like as
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.



Tal c180 g 15 Wheat starchl120g Magnesi um stearate 80 g Lactose20 g
Preparati on process: The powdered substances nentioned are pressed through
a sieve 20of mesh width 0.6 mm Portions of 0.33 g of the m xture are

transferred to gelatine capsules with the aid of a capsule-filling machine.
Exanpl e 13 Soft Capsul es 255000 soft gelgtine capsules, each of which
contains 0.05 g of one of the conpounds of the fornmula I, Il and I1]

mentioned in,the pr or. follow.n aml es  as actlvelnredlent are
prepared as fol | o@é gi? g‘éyc[l? EHRYRGE ﬁ%‘géloﬁd}[ é%ﬁbétﬁt‘@éod‘be“ﬂ&ﬁ%é@ ycol 2
litres 43 Pfo@rﬂ@faﬂtzﬂcéb}dﬂr Q@@ﬁﬁn11#1@&9%&%@8&@%%1&&9&%% gnt I's suspended
i n Laurogl ykol (r) (pro(g%/ ene glycol laurate, Gattefosse , Saint Priest,

France) and grbupgring ?WeblrsmIﬂefmlowthﬂ)@mélnpmunnc,lGe(’?sﬁ -ze of about Ito 3 um

P f h 0. h f d
Cort goi at i na GRElPEERE)LLIDN R £ R Tt So e b T, Sl o 14

Soft Capsul eBIS(U15@9@m§m§/¥)alﬁlﬁh@ﬁuﬂﬂa 649%&)1@@&1}1@&9&1@& whzch contain 0.05 g
of one of the conmpounds of 10t fornula 1, Il or Il nentioned in the

precedi ng or PPBICRBNANG RS Splteomeanibiegpering gr(@direme-2-ciwoprbpapetihas
oy O oo TRl R LR OB S 2B SRR A0 ot TS oo oo

litre Preparation process d active'i gredl ent i s suspended in
PEG 400 (pol (yleﬁllrmbmméiyghr}{hmd)pmfmdyﬂl-(b&ﬁmeﬁ B80luandniboluridd G-(2Shgma. Fl uka,

Al drich, 20 and Tween pol yoxyet hyl ene sorbitan nonol aurate,
Atlas Chem #ﬁé‘ﬂ”c’lr%“lm ‘“esg}ﬁ‘bgicé’&o Byp- @ﬂﬁﬁ@amﬁpwwm‘Aﬁdf*rbéWﬂOQSA) and

ground im a Mefodkl ﬁ()%\hﬁfaer 61(9 bRy RAALA ) @an?l'hﬁz% nel E%J-Bm}nc}g 3 mm Portions

of in each case 0.43 of the mxture are erred to soft gelatine
capsul es by In@thmbn@ﬁomuuapﬁadkbmnﬂou -mgthybaotlimgpudfe] 6¢udtonab- Appl i cability

Th het | b N6- subst ted ad di t
(he | nventi oG E SRR o G ugRaet 1 R RO B e Hot-BSpectal |y | n
the pharnac %ﬁﬂ&ﬁ&métﬁ@%‘@ﬁlhﬁno)‘pﬁx11@‘@%@%1 §%10-- ﬂrlhh&%%&@?&)@&ﬁngﬁguh@ 6-

agriculture. 44 dains Use of heterocyclic¢ conpounds base
N6- subst i t ut@dramerd; ﬁa@fraﬁiucvh@ﬂgmiemme pd2sudibromoagliangputing cpld-maceut i cal |y

accept aglse Scﬁﬂnroﬁq gﬁ'ﬁ 1@%er¥\'%e 2eff dlbg'ognrR%gi?i ic ldr Oﬁ 1110mr&?1bg%e@rﬁ ﬁ%%@g' fo,

al koxy, amn ;. nmePcapt o

sul fam do, anﬁhmmbno)pmyxh@wz GQIIKMHWJO@LHL@(ﬁh&}s(é@')ﬂﬂﬂlo)@lrlﬂé' #es gapt o,
cycloalkyl and carbamyl grou -X, wherein Xis - “N(C1-6

al kyl)-; 15RBPrOMY- @UB@P?@MH%W@HWPUIlme/}‘%@;dtbh@ngéner| c subst i tuent
groups have R et plytt b VIS B05, T Gl cor espondi g
phenyl whi Chlmléommlhm‘bﬂhﬂuyc,:él:(@ﬁt-cht: ubednilinbipusine, 4-@,6-IxBlorooanilino)purine,
20 6-(3,4-dichloroanilino)purine, 6-(3,5-dichloroanilino)purine, 6-(2,6-dichloro-4-
(trifluoromethoxy)anilino)purine, 6-(2,4-dichloro-6-(trifluoromethyl}anilino}purine,
6-(2,6-dichloro-4-(trifluoromethyl)anilino)purine, 6-(2,3-diflucroanilino)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,
25 6-(2-difluoromethoxyanilino)purine, 6-(2-difluoromethoxy-5-nitroanilino)purine, 6-
(2,3-ditluoro-6-nitroanilino)purine, 6-(2,4-difluoro-6-nitroanilino)purine, 6-(2,4-
dijodoanilino)purine, 6-(2,3-dimethylanilino)purine, 6-(2,4-dimethylanilino)purine,
0-(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-
30



functional groups such as hal ogen, al kyl, hydroxy, am no, acyl am no,

20car banoyl am no, hydrazi no, nercapto, al koxy, al kyl nmercapto, al kyl am no,
am do, carboxyl, nitro, sulfo as defined herein; "hal ogen" refers to
fluorine, bromne, chlorine and iodine atons; "hydroxy" refers to the group
-OH, "nmercapto" refers to group -S14; 25"4l kyl" refers to branched or
unbranched C1-C6 chain which is saturated or unsaturated being sel ected

fromthe gr Ouﬁfﬁﬁmﬁllﬁﬁplﬁm{chﬂj@ cﬂ@%)ﬁllmob} chotpﬁpf,h] 16(‘) flll?H% )lurmgl() (:é] , Vi nyI

ethlnyl propargyl, hexen-2-y1 exe

"subst i t ut ed @NQVWﬂﬂméﬂﬁmﬁeﬂécékkvﬂfaﬁbpmmi4dh&ummbmmhnmmbuﬂcngaQ@aqto five
substituents P, ! al ogen, al koxy,
acyl oxy, anlngH&%aﬁﬁnﬁ%Gng% %4%55P%3ﬁ%9Pm”5hfﬂgﬂhgé?Boxyl sul f o,

acyl, guani di ﬁ()orazﬂlﬁihhdjlﬁbuhbdﬁﬁr(avﬁﬂﬁzﬁ@byﬂﬁ(}"&ﬁﬁlnﬁﬂ)ﬁlﬁm% BRY.chRr@k! ached to any
carbon atom of the al kyl noi ety; 5"al koxy" denotes the group -OR where R

is alkyl, sub E‘?IPE‘:‘F@HO)QW% 0- (Q@IOIO@JBSWEUE@@HPI&KM 6&545&]11&1«94 substi tut ed
I al k | k >1.oh t b tituted

eyeloheteroalk I ned ereln
-SR, where R flsoras2- nﬁebamhdo)bmﬁnc al(KQ‘)h}OI ogtlﬁ,lﬁﬁﬁxyaﬁmmc)ﬁuuﬂ@r@i eéh &:he.group
-SCBR where R.i s substituted al kyl efi ned 10herei n;

"sul f ani do" dlé’ﬂ?ﬁné]émc)Bmf%e%é“GWﬁ’05 WHW‘?&@HR @ffdclRore& H, al kyl or
substi tut ed alki¥kiani _de r s hydr ogen,
al kyl, substitut goelmiamoglﬁ?ﬂ% § éea{s?{)f%?t ?{egﬁﬁ’aﬁnﬁﬂ)ﬁ&ﬂe g\,{Eflcﬁy vio 4substl tuted
aryl al kyl10 cy(@liﬁmlklyllethosyblamﬁmb)puanle Gy addrisyd- (tﬁﬁud;‘éﬂ)@ﬁiomji}dnﬂh@lb fne, 6-

| d A bst’i t ut 0,
et or oar y1 o1 S TREEIV R b SORgieelobuadedert fegomapenie, o-C-
"al kyl am no" feREUESISE B ARe: @d&?ﬂum\efhﬁhﬁlﬁnﬁ%p& g@g (%,?ﬁgﬁegdent ly be

hydrogen, al kyl, substituted alkyl, aryl, substittte eteroaryl or
substituted J0HEYlepdiapipurias Gdéffﬂmd%ectby}amlihabpmoé @enpt@s-4he group

-C(0) NRR ndent drogen, al kyl, substituted
al kyl, aryl \M}gé'ﬁ%]? w S)éj T W@' gﬁ&ﬁ? Va}/’é’t?BB%“%PErtcg&" fererbaryl as

defi ned hér eimkthylasitineyyitine, dematiRgo-Lhge@Y RN no FLBHOR. (Ah&LE- R s hydrogen,
al kyl, substituted. 25al kyl, g?yl SUbS%I%Ut elg gély (et ar yrﬁ 2or substituted

hetaryl as defTeRsdinoaPwIs; 6-¢a8Yeam-niroatidinoinasine, ffe(2glloéemnthB’p1®?Qe Glizre R

may be al kyl g,3ubhatdt (X substituted aryl,

het eroaryl and subs(%l|%’?@%§Lﬁﬁgﬁlggﬁy®n gg ?4?6%}31?&}32 nﬁhno)@apn&a Iam no"
denotes the gnagp:yhidGOORRrineF @-ReihsxyainkiHo) Rl ¥4 4-meBRxyAiNAS)p@Hine. 81 "
refers to an grnomatl C carmr%cycl ie group_having at |east one aromatic ring

as phenyl or (BIHHRERY T -BE AR e R B nerétrgsth e iy el lanfinobpuaine) @&t one
ring is agongidicds)- Y& Y

phenant hryl ; I6 3 sﬁ]t?sa}t}ﬁnﬂl%ﬁeo Lg?{% @(9 feﬂ%@ iom(;(%{r}%ﬁrll ]n%]l)l{}g%n égécrl bed which
i s optional I }mﬁubyt?n f'tuﬂeciowcmyl)aménb)pufmv@(i Uiyl a@lﬁﬂaio)]gnﬁmpg (guch as

hal ogen, al k car banoyl am no, hydrazi no,
ner cgpt 0, é%?xlyl%é @?5%1 3?‘6}1681&?{?332[7%&%“0 a@rﬁjﬁ%f" yhBboxyl | Y ni tZ Ir o, sulfo
as defined h@tﬁ1@1@6L01}§3ﬁ1&%@%1ﬂ9%%&1n0r@tf—ﬁn%tﬂ 4 H&ﬁ@ﬁlUﬁl@%}?gnlﬁhoghqr@tl ¢

carbocyclic ?roup havi ng at | east one
within the r %Qﬂe‘bh]éhw]aﬁémbhluﬁgeﬁ ﬁg{l}@cthyidhojasllmy)}mnyé,,é -@yridyl or furyl or

benzof uranyl anrinaitaG SHPG be b broetvbatgi e is@tys'sww with
hal ogen, am 46,6-tiftlioeoeilineyanfe, @ (2-hio- ﬁ&f}ﬂ%@ﬁoﬁx@i@ﬁ%ﬁmoﬂé M
acyl am no, 1OCar banoyl ani no, acyl oxy, dial kyl am no rcap

carboxyl , anPd#8lelauprwaniEne ParId6: (2a}aﬂ516ﬁ@1mabk@ll%llld®bwmm 6- (Zhéﬂeﬁr(@ar yl "

refers to a i one heterac ng i s

aronatic; sﬁ%@ﬁ@%@dﬁﬁ%ﬂ Y\%a?g% §t4 gr?iéhl?lé) a%‘hH@é’B‘rlB%f?' 2@% Btional Iy mono

or poly substellﬁdtlel@aﬂ;ﬁm)pbumé (t4€(1]‘1| ZIEtéiwmlbl&ﬂﬂJx ﬁhﬂhhl@ﬁau1§;@0(h(za§4|3al ogen,
rk | am no, acyl am no,

am no, dro anqQ ry tro, nerca al koxy

car bam)ﬁ>6 %aﬁﬁ%wﬂskw P Ry f-Arft de‘ﬂ%ﬂwv%lwamrme £42.86xy1 . ani do,

sul fo, sulfa l-al f to t gr oup
-R-Ar where %}rﬁ'i?goxgﬁﬁglﬁé)ﬁum%g (@?m%@‘;[qéu%?go aYlﬂ?lOsu%) ylﬁ ffm pélfllgyh&gr oup
wher ei n t he @4 11gbr©mpsmba®1)pomq (GEIEN @‘liﬁeomnsamsltjoddaheﬂomw;BQSGJQZSII htuted

wi th groups such as hal ogen, am no, acylam no, carbanoyl am no, hydrazino,
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 25with groups such as hal ogen, am no, hydroxy,
cyano, nitro, nercapto, al koxy, alkylam no, acylam no, carbanoyl am no,



al kyl, al koxy, al kyl nercapto, nitro, thiol, sulfo and the |Iike as defined
herein before; 47 "cycloalkyl" refers to a divalent cyclic or polycyclic
al kyl group containing 3 to 15 carbon atons; "substituted cycl oal kyl"
refers to a cycloal kyl group conprising one to five substituents fromthe
group consisting of hal ogen, am no, hydrgxy, cyano, nitro, 5 nercapto,

al koxy, al kyl am no, acyl am no, carbanoyl am no, acyl oxy, dial kyl am no,

al kyl mer capt o, carboxyl, am do, sulfo, sulfam do, and the |ike as defined
herein before; . "cycl oheter kyl" refers to a cycl oal kyl group as defined
wherein at | BEBOT4H ”81“?“@’@EL@¥ﬁﬂ?%?“@ﬂimaﬁﬁﬂﬁeﬂ%c4%%1aced with a group
sel ected fr ochiyeSoMRRNE, 6-OHk, 5108t ronsuRSHLLMG 89 ;0y4! ohet eroal kyl *
refers to a cyclohe;er@%ﬁky1 g%%up aslﬁgreiﬁkdé#%ngg’ﬁhich contains one to
five substi tughpwandinelpusse Hal(2ehetsiflanbmolindpainx ¢:(23yano, nitro, nercapto,
al koxy, Kyl am no, ..acyl am nq, .carbanmoyl am na,. acyl.oxy, .di al kyl am no,
aIky!ner?gpt%ﬁﬁéng%QQﬁwnﬁﬁi%&?4§gP98?%¥&WVQHP péﬂﬂ*%ﬂé'like as 15defi ned
her ei n bef or gifluoeyedieadykyilin@pkithe, 6Q&QQ‘H_@§1‘0§M‘\(&E/QMHHG)BG1%/6(,3 bqahkyl where
cycloal kyl is a cycloalkyl group and Ris an al kyl or substituted al kyl

wher ei n t he &lepwadRiffoagiisapsrisard-cpt.b sraethylapdinehsuivst ¢-(Ad.ed or
substituted w.t. . w111 , (ALOXY.,  CcVa nit rcapto, al koxy,
2oyl ari no, S R B S en kS W o ol s B

al kyl mer capt @rborddtinyhuriaeyioef0 ansitib-Hochl@uhdinnd )goria) d-(8 haldkd ke as defined
herein; "cycl oheteroal kyl al kyl" denotes he group -R-cycl oheteroal kyl where
Ris an & kyimigpalimaewing ads grbpkydrsderyyapfisoppene st mapastiongtfoups can
optionally : ' QL j j J se@ s OXY,
oyano, i o R o S oS Shirbi Rt 1B Ao A e K
acyl oxy, di abfksansptamog]eetidayih memoagpsopr tarnivateydnt ofiricd@atoslrfimitisslupfigm do and
the |like as peaneg hereinlbefore and the r cenatgs ogtical_i oners and
aci d salts tHEF bUAOH Gy MUEP!RFAFariaeHrnasts: avlugetia&idnen dgesssreralippr essi on of
i munost i mul @feb@bh, SHEW AR sMHobHiddabSand ghus YRAPLRSSE fsed bf hRRSR! @nt rejection
in mmmals, for the treatnment of rheumatoid arthritis, 1upus, type 30 I

di abet ed muhlzhpinet's diseasesirsas anbutuergssiestivpdivgsyst i ¢ ki dney di sease, graft
rejection, graft versus host disease and gout, parasitoses caused by
protists, or Al zheiner's disease, or as antineurogenerative drugs. 48

2. Use of het®r ocyxhicthod@rpesadsy hasedyart Namsule ddtedoddeniupg:i@fcdt he
formula | according to claiml|l wherein the conpound is selected from 6-

ani | i nopur i rigenige campesiiay mptieriof diedhenwy Dagricpiding) tohaimd, wherein R2 and

g'_ ?(2:[ L'_ L: g?{ 3 {e@%%{dh@@gﬂﬁ lrl'r ﬁxgscg lj:ﬂnﬁéi,ses&%ga,ogl_ﬁlic substitution in order to

Sbi s(tri2bl uawanet tHyddar, bionah gt innehylGrefcdplor @omadtithe RO pPHHSNL, an§ofiRer

br onoani | i no) puri ne, 6-(4-bronoanilinag)purine _

6- ( 4- br ono- 2%%#%@&\%?&1%&%5 Bgrqs serghed epsin pefgroataathieip diriommesidur i ne,

6- (2- br ono- G6ehbL35Qqd; . (trifluoromethyl)anilino)purine,

6- (4- brono-5, 6-di fl uoroani |l i no) puri ne,

6- (2- brono4, 6-di f | uor oani | i no) puri ne,

6- (4- brono- 2, 6-di fl uorqanilino)purine, 6-(4-brom-2-

10f | uor oani |%i no) 611?“?%88 Oépl(ff%ﬁ)ilg%ngﬂwlfihc#’ggﬁflp?%g)aﬁgrqiﬁ]éff togmpla Iy opp- 4-
met hyl ans| i ek claln ( SwhEemR 2adtek ¥laRidehinQ) RWidiRey, f8n (g br omo- 3-
met hyl ani | i no) purine, 6-(2-brono-4-(trifluoronethoxy)anilino)purine,

6- ( 3- br onp- detefaayrlie desivokiee hoxyy EninbiadoypereimB? is hydrogen and R6 represents

6- (4-bronmo-2-(trjfluo : anilino)purine, 6-. : )

(2 br oo, g Bop I SORHIRARH AR, 5% G e e e,
6- (2, 5- 15diRe @r@whdreia)Jurisdescribed Berdrnthdisem-odd&16lcafleanaam kiong) puri ne,
6- (2, 6-di bromp- 4-fluoroanilino)purine, . . .

6- (2, 6-di br @ﬁ{i@@gmtw £9 qur%lfﬁé'ﬂm@;gwisplpqﬁ@eﬁg R described herein before, to

di br ono=8- (t.hi.fl wer B i ~0- L br A -
(trifl 038 b a%%ﬁ%f?ﬁqﬁ%%ﬁ?“?’hg #agf)“?g (5 prefi i Zafr ?ﬁ%?‘éﬁf??eﬁe‘? Bing: 4.
di chl oroani | i no) puri ne, 6-(2,5-dichloroanilino)purine,

6- (2, 6-di chl orooani |l i no) puri ne, 206-(3, 4-di chl oroanilino)purine,

6- (3, 5-di chl oroani I i no) puri ne, 6-(2,6-dichl oro-4-
trifluoromethoxy)anilino)purine,

, 4-di chl oro-6-(trifluoronethyDanilino)purine,

di chl oro-4-(trifluoromethyl)anilino)purine,

di fl uoroanilino)purine, 6- (2,4-difluoroanilino)purine,

di fl uoroanilino)purine” difluoroanilino)purine,

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

di f | uor onet hoxyani I i no) puri ne,

(tr
6-(2
6- (2, 6-
6- (2, 3-
6- (2, 5-
6- (3, 4-
256-( 2-

56- (



10(trifluoronethoxy)arillino)purine,

6- (4-chloro-2-(trifluorornethoxy)ani li no)puri he, 6-
(2-fluoroanilino)purine, 6-(3-fluoroanilino)purine,
6- (4-fl uor oani nho) purine, 642- fluoro-4-iodoanilino)purine,
-(2-fluoro-5-nitroani hno) puri ne 6-(2-fIHoro-4- met hyl ani | i no) puri ne,
-(3-fl horo-2-nethyl anilino)purine, 6-(§-fluoro-4- nmet hyl ani | i no) puri ne,
-(4-fluoro-2-nethylanilino)purinc, 643-fluoro-4- 15methyl anilino)purinc,
(5-fluoro-2-methylanilino)purine, 6-(4-fluoro-2- nitroanilino)purinc,
4-fluoro-3-nitroanilino)purine, 6-(2-4tagnilino)purine, 642-
uoro-4-(trilluoronethyDanilino)purinc, 6-(4-iodc)-2-nethylanilino)purine,
-(2- nmet hoxyanilino)purine, 6-(3-methoxyanilino)purine,

6- (4- met hoxyani | i no) purinc, 6- (2-nmethoxyud-methyl anilino)purine,
6(2-netho§y-6-nethylaniIino)purine, 6- (4- 20net hoxy- 2- et hyl ani | i no) puri ne,
6- (5- met hoxy-2-nmet hyl ani li no) purin, 6-(4-

met hoxy-3- (trifl HRLPIE ﬂn ani | nrag Lin a- é X}QIH
e

met hyl ani | i no) puri ne

(trifluoromet bOX@@M@M}Lﬁamﬁon of drugs * i eparati
6- (2-met hyl -4-(trifluoronmethoxy)anilino)purine, hgnwcmnmallgggggmﬁ
(2- (rnet hyl t hi ¢) ani hno) puri ne, 6GoRRIERGthEY eanipwuads | | no) puri ne, 6- (2-

25ni troanilino)purine, 6-(3-nirroahilino)purine, 6(4-nitroani hno)purine,

6- (2-nhro- 4,5,6-trifluoroani hno)puri ne,
6-(2-nitd@-4-(trilluoromethoxy)anilino)purine, 6-(2-

nitrotetral l uoroanilino)purine, 6-(2,3,4,5,6-pentabronoanilino)purine,
pentafluoroaniling#ﬁﬁ@? acydicdsrizatives basse oa SRt whstiniediadenipytiavieg 642, 3, 5, 6-
t et rachl or oanhlié PEELDE o O R it raf | uor oet hoxy) ani | i no) guri ne,
6-(2,3,4,5.- 30 td(gl?érlg?'l:ﬁ'ggf, Sgﬁ?ﬁ?%ﬁ%é?%%@ én?ltsén%séen?pl operfies ¥31 plant, anln)xzﬁ

6- (2, 3, 4, 6, - ted hanThorl bamil imato)dswri their pteptuaabi, UAEI08d dré BRI PHIIRSeutical
6-(2,3,5,6-t%5%gféﬁoro- rﬁtrillu roq&phypanilihp)purine, 6-

(24, 64ri br onoant 1 NG pUPICHEON S Bese GIvEiss ghctyesogmowed trahibe bseodfpur i ne,
642, 3, 4- 1550 tliekt 6o @108 ok | L, o f0r(2, 4, 5-trichl oroani | i no) puri ne,
6-(2, 4, 6- trichloroaniIinofgﬁ%?%ﬁgﬂgf?gp&$5-tritIuoroaniIino)purine,

642, 3,5- trifluoroanilino)purine, 6-(2,3,6-trifluoroanilino)purine,
6-(2,3,4- 5trifluoroanilino)purine, 6-(2-trifluoronethoxyanilino)purine,
6-(3- trifludigret hoxyanilino)purine, 6-(4-trifluoronethoxyanilino)purine,
642, 3,4- tritluoro-6-nitroanilino)purine, 6-(2,4,5-trinmethylanilino)purine,
6-(2,4,6- trimethylanilino)purine, 6-(3-chloro-5-am noanilino)purine,

6- (3-chl oro-4- carboxyanilino)purine, 6-(3-am no-4-chloroanilino)purine,
6-(3-ch|%ﬂo-4- 10am noani | i no) puri ne, 6-(3-carboxy-4-hydroxyanilino)purine
for the preparation of drugs destined for suppression of inmunostinulation
such as arthritis, in suppression of transplant rejection in mammals, for
the treatnment of rheumatoid arthritis, lupus, type | diabetes, nultiple
sclerosis, restenosis, polycystic kidney disease, graft rejection, graft
versus host di sease and gout, parasitoses caused by protists, or

15Al zhei mer' s di sease, or as anti neurogenerative drugs. 3. A nethod of
preparing heterocyclic conpounds derived from N6-substituted adenine
conposition matter of the fornula I, according to claiml, wherein R2 and
R6 are as defined in claiml, which conprises nucleophilic substitution in
order to 20convert chlorine, bromne, or nethylnercapto group at the R6
position to any other neani ng of substituent R6, as described herein
before, to obtain the conmpound having formula I. 4. A nmethod of preparing
conmpounds, conposition matter of the formula I, 25according to claiml,
wherein R2 and R6 are as defined in claiml,fromthe heterocyclic
derivative having formula I, wherein R2 is hydrogen and R6 represents am no
group, is substituted at R6 position by reaction with al dehyde having
formula R6'-CHO, wherein R6' is described herein before, in order to
convert amno group at R6 position to any other neaning of substituent R6,
as descri bed herein before, to 30obtain the conpound having formula 1,
wherein R2 and R6 are as defined in claiml1l. 51 Abstract Title 5

Het er ocycl i ¢ conpounds based on N6-substituted adeni ne, methods of their
pepr aration. their use for preparation of drugs, pharmaceuti cal
preparations containix_tinds 10 New het erocyclic derivatives based on
N6- substi tuted adeni ne, having anticancer, mtotic, imnmunosuppressive and
anti senescent properties for plant, animl and human cells and net hods of
their preparation. Included are al so pharnaceutical conpositions, which
contain these derivatives as active conpound and the use of 15these
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