1 Title Heterocyclic conpounds based on N6-substituted adeni ne, nethods of
their preparation, their use for preparation of drugs, pharmaceutical
preparations containing these conpounds Description Technical field The
invention relates to new heterocyclic derivatives based on N6-substituted
10 adeni ne, having anticancer, mtotilc, imnmunosuppressive and anti senescent
properties for plant, animl and human cells, nethods of their preparation
and their use as drugs, pharmaceutiTié conpositions, which contain these
derivatives-as active conpound and the use of these derivatives for the
preparation of drugs, cosnetic preparations, in biotechnol ogical

Dl ant T egul atory T aamitd Busdfbh KT ued et Sefiodbel ek ace. among

t hem have cyRisRaration thelirusa fonpreparationsdfl dria! pliadnhdeuflSA WrddaRGiofyt OKi ni ns

bel ong to the honbgenous group of NB-substituted adenine derrvatives,.

pl ayi ng an 20 i nportant rol @&ﬁ%ﬁgﬁ-&@ﬂm devel opnment al processes,
including cell division, growh and differentiation, as well as flower and
fruit devel opnent. They can br ealq)e@ggglm;ior mancy, inhibit apical dom nance
and stimulate the growth of side shoots, delay the cell ageing, increase
stress resistance, affect cell nmenbrane perneability and cause

accunul at i on Tethnigalifields net abolites in the site of their application 25

(Letham a Palni 1983.- Ann. Rev. Plant, Physiol, 34: 163-1 983, .Mk,

bW S Nok, M LB EeRRARoHEES teseReler e i PR e AR U ORI

. ‘Press, Bqga Raiffe, haﬁﬂ%%ang Kﬁllﬂo&&%hnosgpﬁb%weﬁhﬁraﬂﬁgéne e gﬂ‘r?péf'ﬁ%' ns 1s
especially inportant 1h stinulation’of cel Ivision and redulation of

cel | differ erdoi plantpainal guiddmimanicels) enathdds of eébeil Blepargtion\ddd their u@&s1957) . The

ol S0 based oVt BeprEbtioH eRBgsitens WA sopaR B ARt BRfiRs. - A
Rev. Plant  Rgmpbeid anajt%ula és‘%%fsgée d&@Vatves @raﬁrﬁyﬂa?dﬁoﬁ%wmga,pﬁﬁ% t oget her

with kinetin, is 2 usually used as an active cytokinin for plant in vitro
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however, 1i5ts natural occurrence in plants was recently proved. There are
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Well proven plant regulatory compounds are phytohormones. An important
place among them have cytokinins. Structurally, all naturally occurring cytokinins
belong to the homogenous group of N®-substituted adenine derivatives, playing an

20  important role in many different developmental processes, inclu’%ciing cell division,

- growth and differentiation, as well as flower and fruit development. They can break
seed dormancy, inhibit apical dominance and stimulate the growth of side shoots,
delay the cell ageing, increase stress resistance, affect cell membrane permeability
and-cause accumulation of various metabolites in the site of their application

25 (Letham a Palni 1983 - Ann, Rev. Plant, Physiol. 34: 163-197, 1983, Mok, D.W.S.,
. Mok, M.C.: Cytokinins: Chemistry, Activity and Function. CRC Press, Boca Raton
London, Tokyo 1994).

Their interaction with auxins is especially important in stimulation of cell
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division and regulation of cell differentiation in plant tissue cultures (Skoog, Miller

30 1957). The general definition of cytokinins as group of plant growth regulators is
- also based on this effect (Skoog, F., Armstrong, D.J.: Cytokinins. - Ann. Rev. Plant
- Physiol. 21: 359-384, 1970). 6-benzylaminopurin (BAP), together with kinetin, is -



5 conjugates, sone hyper nodified cytokinins in tRNA). Fromthis reason,
conpounds structurally derived from N6-substituted adenine are refereed as
cytokinins also in this application. Since all living organisns on the
Earth have been evol utionary devel oping together for many mllions of
years, the presence.of regulatory interactions of plant 10 compounds, as
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having improved selectivity and efficiency index, i.e. that are less toxic yet more

efficacious than analogues known heretofore.

20  Disclosure of Invention

Object of this invention are heterocyclic compounds based on N°-substituted

adenine of the general formula I adenine have formula I
T
XN
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unsaturated being selected. fromthe groups such as nethyl, propyl,

i sopropyl, tert- 20 butyl, alkyl, vinyl, ethinyl, propargyl, hexen-2-yl and
the like exenplifying this term "substituted alkyl" refers to al kyl as
just described including one to five substituents such as hydroxyl,

mer capt o, al kyl mercapto, hal ogen, al koxy, acyloxy, am no, acylam no,
hydr azi no, carbanoyl, am do, carboxyl, swfo, acyl, guanidino and the

| i ke, whereby these groups may be attached to any carbon atom of the al kyl

iety; -25 "al " denot h - OR, R i | kyl , bstituted
Ayl aryl , e RRg R e st e tinut ed arylalkyl,
cycl oal kyl , spbstg tﬂy&ggéhyclhg@gggy’l , ng?ggglyolag&%;’oa&gmb ow&%st in{e%agfé)

cycl ohet eroal kyl as defined herein; | mer capt 0" denotes the group -SR
where R is asmetbylmesasptoor carhosgthx eyang, onito, 4nsidd,f stifole solfesidohacglamim, - SCBR,

where Ris H, kyl _,0or. subst.tuted al as define 0 herein; "sulfam do"
denotes to thaéﬁfé’?( %L%Qyé@ﬂﬁi?&’a@w nchaﬁérbfnﬁcaqtg q;qgogl'kx dgArbagQRlATPYRt ed

al kyl'; "acyl "Rélenalkes @ibstitted- k) ByclvhRyIe shbsti

substituted al kyl ,lkgr yl, subst i%t g%l arg/i ,SE%asrlsftglyEg??ﬁg}gbg%ﬁ%y%}tq’el%}kyl’

aryl al kyl , cy&ylakykheteroalkyd thetereasylalkyk icpelpliepdroalky! alleflioned herein; "aryl oxy"

denotes grou ,;)g)A‘L ere Ar is an aryl, substituted aryl, heteroaryl or
5 substitut e?%e ’erlgg\r'{@l group as defined herein. "al kyl am no" denotes the

group -NRR , Xiei0s, 8- aNHR-NEE 146 ndent |y be hydrogen, alkyl,
substituted alkyl, aryl, substituted aryl, heteroaryl or substituted
het eroaryl asR8efs muliogeay elkyl, substitated alfohorasl aykloaltiyl ugubstidatell MREtoalkylher e R

~and R i p k0Q al kyl ubstituted, al kyl,, aryl,
substi tLT‘? )eod %?@1 f‘sﬂﬁsg{&t_éJF %aﬁ" , &e(s%%ljé)s’(&l?’u ée]‘aroalpftt @L}bc(ji?’;%dv Qgte@mlnéﬂ%ﬂg}dei n;
"carboxyl " deydbheterohlkyr osybstitied) OBycluitsrealkyli S HaydsRgRky], al Ktbroalkyl,
substituted alk k( %I, fﬁtﬂtﬁ)stltuted aryl, hetaryl or” substituted hetaryl
as defined hé’ﬁ"é‘f’%‘, yl alkgl, evelphsteroaligthamido erbsulfooup” - NHOCOR, where R may be
al kyl, substitute I : e L. subst.tuted.anyl

het eroaryl and sug‘{sht%%ét%tﬁé%%%%‘lf}g %%bgfyi?ﬁ%létsgﬁgﬁ’ %/#g‘{f Tirepees ;l&ngﬁaflb\é{%ﬂ‘%m no"
denotes the glebnitioNHTIBRcondspomling groupd dsydefined iarthis legeadrwierei@r "ar" refers

to an arqgat i“ﬁ car hocycl i% roup having at |east_one aromatic ring. as
phenyl or”bi phERgIN GrteRtPe ugpee, Siatil riedgd iqdinadiems at | east one ring

phenant hryl - e B P X1 "o | et descri bed whi ch s
optional | y submsercapie‘extfans togrogneSHo five functional groups such as hal ogen,
al kyl, hydr O)&Xﬂcyfa'm.rer}gfs %C)élra%g}.mg(]io or unbranched C;-Cs chain which is saturated or
unsaturated being selected. from the groups such as methyl, propyl, isopropyl, tert-
20 butyl, allyl, vinyl, ethinyl, propargyl, hexen-2-yl and the like exemplifying this term;
“substituted alkyl“ refers to alkyl as just described including one to five substituents
such as hydroxyl, mercapto, alkylmercapto, halogen, alkoxy, acyloxy, amino,
acylamino, hydraziho, carbamoyl, amido, carboxyl, sulfo, acyl, guanidino and the
like, whereby these groups may be attached to any carbon atom of the alkyl moiety;
25  “alkoxy“ denotes the group -OR, where R is alkyl, substituted alkyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl or substituted cycloheteroalkyl as defined herein;
“alkylmercapto” denotes the group -SR, where R is as defined for “alkoxy* group;
“sulfo® denotes the group —SO3R, where R is H, alkyl or substituted alkyl as defined

30  herein;

“sulfamido® denotes to the group SO;NRR” where R and R” is H, alkyl or
substituted alky!;




car banoyl am no, hydrazino, nercapto, al koxy, alkylnercapto, alkylam no,

am do, carboxyl, nitro, -sulfo as defined herein; 25 "heterocycle" refers
to an unsaturated or aromatic carbocyclic group having at | east one hetero
atom such as N, O or S, within the ring; the ring being single such as
pyranyl, pyridyl or furyl or nultiple condensed such as qui nazolinyl,
purinyl, - quinolinyl or benzofuranyl mhiq% can optionally be unsubstituted
or substituted with hal ogen, am no, hydrbxy, cyano, nitro, mercapto,

al koxy, al kyl am no, acyl am no, 30 car banoyl an no, acyl oxy, di al kyl am no,

al kyl mer capt o,2%ard58946% groups db(OXuIwhsre Reis| ydrrgan, alkyld sutisttutddkaikdlsangbf i ned:

ing 1o arorarautd sy SRS A E Bl A el e Py s ©
optional | y nodefined hgreiny substituted with one to five functional groups,
such as hal og‘en,l aquf{}o, hydr oxy, cyano, nitro, 5 nercapto, alkoxy,

al kyl anmi no, a¥ 'SR MENoEs AP yOA Whereabs/is gryaryld pubistifutedirplo heteroaryl or

al kyl mer capt oy b aahfe@ ¥ oa@giggﬁlg @&eﬁgedmﬁe%iﬁam do, and the like as defined,

"arylalkyl" refers to the ere Ar is an aryl group and Ris

al kyl or sub%ikylamisel’ dkhotes ghieogrouphe¥RR.) Whee &R yind R GHEE ilRperdBhtonal |y be

unsubsti t ut e%} ar sugﬂ%i tuted w tit} glr oups such as hal ogen, am no,

acyl ami no, cdPBEESH dhosubsaiupsdrlkyl apyl, aubstityseq arsl ibpteroanyl durosapstituta koxy ,

al kyl mer capt hetedbdeyl AMefifed RFEiH0,  carboxyl, hydroxy, aryl, nitro,

nmercapto, sulfo and the like as’ defined herein; "heteroalkyl" refers to

the group - Rfmideindmetesiethe igsoup RE(@NRRY/ ¢ lvehegy RUIMAARA oy &(ﬁgendahtkw be gr oup,

- said het elrooalhlg%l §%r ou 1bei ng 0] iog | Iy unsubstituted or substituted wth
groups such ag FgFbgecylafitt f“t‘f?f{/d?l %y,ariéyé%mlﬁ‘ﬁdt poL haterearyt subgtittesy, 15

al kyl am no, aeyrédiying defidédip@y! am no, acyl oxy, dial kyl arni no,

al kyl mercaptq, carboxyl, am do, sulfo, sulfam do, and the |ike as defined

herei n bef or ecarboxidt glenetey the Ryoup 1G(O}OR, mdetehR igrigudpoger; bk Aubshaee Het Ar

is a heteroaryl.,arqgu nd .Ri.s, al kyl or substituted al kyl whereas the

het er oaryl al kaYy Yl%?’@uﬁ%’ Stitgﬂedc%’fli B%WYV su g’tﬁﬁqéﬁ}ﬁéﬁt‘ P?J‘El‘gﬂleéhe@%st ituted with
the groups sugtylaginbaldegsss thal = | tHeRAR 2 '

al kyl mer capt o, &yni tro, thiol, .sélﬁ?(‘#po Igﬁg%em i k%%g?ﬁiéééﬂkxlégh%gﬁ?dna%gf ore;
"cycl oal Ryl " hetereayeles aryh sbstithisdtaryy betermanyl apd|sybstithtied hetekoarylgrsodefined
containing 3 k> carbon atoms; "substituted cycloalkyl” refers to a
cycl oal kyl group”conprising one to five substituents fromthe group

consi sting of‘cdrbhnggiminaMidetoted the R NIEEOOR, %Efe&l@is ll§5 opgﬁpapto, al koxy,
al kyl am no, q%l“am no, carbarnoyl am no, acyl oxy, di al kyl am g,

al kyl mer capt o¢ t

aPh Ky Fefers tp @8 aremsticocarbadytlzmpnop havingtat deasi dme aomdeé i ned
herein Dbef Oltfig as phenyl or biphenyl or multiple condensed rings in which at least one ring is

20 aromatic as 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl;
“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, alkylamino, amido,
carboxyl, nitro, sulfo as defined herein;

25  “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, puriny},
quinoliny! or benzofuranyl which can optionally be unsubstituted or substituted with
halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy, alkylamino, acylamino,

30 carbamoylamino, acyloxy, dialkylamino, alkylmercapto, carboxyl, amido, sulfo,
sulfamido, and the like as defined;




"cycl oheteroal kyl" refers to a cycl oal kyl group as defined wherein at |east
one of the ring nethylene group is replaced with a group selected fromthe
groups NH, OH, 30 SH, "substituted cycloheteroal kyl"” refers to a

cycl ohet eroal kyl group as herein defined which contains one to five
substituents, such as hal ogen, am no, hydroxy, cyano, 6 nitro, nercapto,

al koxy, alkylanino, 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
herei n before, Qa 'éy al kyl " denotes the group - R-cycl oal kyl A where
cycl oal kyl s Bgt e&%‘o foE§rp tosa d}eEﬁJ?PY&WdHRWI%CIhﬁt g3y [one rhetanegyelic wingdisal ky |
wherein the cygh@ kyI groups can optionally be unsubstituted or
substituted wth hal ogen, ami no, hydroxy, cyano, nitro, nercapto, alkoxy,

al kyl ami no, atsybstitutad hetcarabﬁ?’mgfearmmhetaoy)}cw(yptlondllﬁhmbadﬂ POy substituted
al kyl ner capt am.do, sulfo, m do and the |ike as defined
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ani no, hydr oxalkylopeaapto, narboxyl amudc,equifo susfainidoy and ek Kikt asriefined acyl am no,

car banoyl am ng e Kyl a kyl mer capt o, carboxyl, am do,

sul fo, sul fani¥ Malgéid ?‘(Fés ?‘? %s %9 ‘AHeWL‘H%rAél 1§ APk FOUR 28 tshaéky or
racemates, Opiub%hteﬁsdﬂfﬁrg?o@‘q/hé’&lndth%aérgls%ﬁ)gg &af %pmﬁaﬁ)p bl QN BGidRA pat i ves

are parti cuI arly preferred, 'nanel
chl or oxybenzyjubstithis) pmthngrougs (SBclhydr badygel} czhhmoolaeyizmlm;n dachamoylantino, 6- ( 2-

hyd hi I
' Gy( ;O)% drS%Ony 1%)}[? %? 10, g%gfr{)]f% )é\ﬁfyL ?%?Wre alkggcy, alkylmercapto, alkylamino, amido,

(2 hydroxy- 3- ¢aﬂﬂﬁ*95mgz&ﬂoﬁ91@g) Bittol mercaérog SrifdYAH W/ ridk dsQRARENF¥diRM o) puri ne,
6 20 (2-hydroxy-5 i odobenzyl am no) puri ne,

6- ( 2- hydr oxy- GeteERpinan Qef(pram o Zpanpi -ReHetavhere Het is a heterocycle group and R is an

gz( gyﬂ;S?gX§ ﬁk)gr%% F%lt c)ﬁgcy[):gfnqe\{% being optionally unsubstituted or substituted

6- ( 2- hydr oxy- xﬁﬁ!brg@m;heﬂfch' &ThileFén rdxﬁiﬁo rfrgxiﬂy %Y nftro, mercapto alkoxy
br onobenzyl am nq) puri ne, 6-(2- hydr 0X uor obenz am'no) puri ne, 6-(2-

hydr oxy- 4 | Lﬁ%‘%ﬁé@i’yla&lﬁﬂaﬁ’@)opu%rb@oy ammo acyloxy, dxalkylammo alkylmercapto

6- ( 2- hyd
(2 hydl oy 6. FieyERERE0 SUNE SBRKEY drdhe B3 defperpasip. yfore
met hoxybenzy|“heienayyialkyiferefefs ((o2th5gﬁbdp¥dt-ﬂ>éMAi’f %&rbm}?ﬁﬁzé’ h&&'oﬁ!&) Btdupne, 6-

(2, 6-di hydro e xyben Iam n puri ne 3- di hydr oxy- 3-
met hoxybenzyl%ﬁﬁ%ﬁlf)wl%é“ i Wk ¢a§>@beQetﬁmhw&ldegtzb}nsmmpylmlvne, 6-

(2, 6- di hydr oxp- dhs(BEAQRY b8 @&ﬁ/shﬁﬂéd‘%ﬂ%é %?dup? shé 3 galogdr OMI subS tuted
20  alkyl, alkoxy, alkylmercapto, nitro, thiol, sulfo and the like as defined herein before;
“cycloalkyl“ refers to a divalent cyclic or polycyclic alkyl group containing 3 to 15
carbon atoms;
“substituted cycloalkyl“ refers to a cycloalkyl group comprising one to five
substituents from the group consisting of halogen, amino, hydroxy, cyano, nitro,
25 mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino,
alkylmercapto, carboxyl, amido, sulfo, sulfamido, and the like as defined herein
before;
“cycloheteroalkyl® refers to a cycloalkyl group as defined wherein at least one of the
ring methylene group is replaced with a group selected from the groups NH, OH,
30 SH;
“substituted cycloheteroalkyl“ refers to a cycloheteroalkyl group as herein defined

which contains one to five substituents, such as halogen, amino, hydroxy, cyano,




3 chl orobenzyl am no) puri ne, 6-(2, 3-di hydroxy-4-chl or obenzyl am no) puri ne,
6-(2,5- di hydroxy-4-chl orobenzyl am no) purine, 6-(2, 6-di hydroxy-4-

chl or obenzyl am no) puri ne, 6-(2, 6-di hydroxy-4-bronoxybenzyl am no) puri ne,

6- (2, 6 di hydroxy-4-i odobenzyl am no) puri ne, 6-(2,6-di hydroxy-3 -

chl or obenzyl am no) puri ne, 6-(2, 6-di hydr oxy- 3-bronobenzyl am no) puri ne,

6- (2, 6- di hydroxy-3-i odobenzyl am no) puring, 6-(2, 6-di hydroxy- 3-

fl uor obenzyl am no) purine, 6-(2, 6-di hydrox¥y-3, 5-di chl orobenzyl am no) puri ne,
6 5 (2, 6-di hydroxy-3, 5-di br onobenzyl am no)purine, 6-(2,6-dihydroxy-3, 5-

di i odobenzy!| aRftAo) WarcEpe, Bkexy, 6quylmm@xya@1a5nmf |oaxhammgrmyﬂx<amanyi¢mn ne,

{1 Uor obenzyl s kS REEE) BURER80 tamorOlSRANC Fufi ) Bl ot e fice a5
br onobenzyl andefmpp hiedeinchefore- br ormbenzyl ani no) pur i ne 6- ( 2-

10i odobenzyl api no) puri ne, 6- (3 i.odobenzyl am no) puri ne, 6- (4-
i odobenzyl ami r?éfflﬁéﬁ(yh@kﬂ- (deDQtRY @Pcﬂﬁ@#l)zsﬁ/ -gydlorllyyp wwhene clgadkyl is a cycloalkyl

chl or oben I ) r chl uri,ne

chl or obengl a )aggrllt Eg g a(ilé-la&(}eﬁ{b?%%ﬂegyf]gﬂ Wg%‘gﬁ‘r fl}z;eéycéo(aﬁgl £roups can
acetyl benzyl amptmalnurbe Nins@bstidit@r of SubeifAYd N QAIBRE, rh?mﬁo(ﬁ»ydmx cyano,
15kar boxybenz'él am no) puri ne 6- (4- kar boxybenZéI am Ro) puri ne, 2’

acet oxybenzyl WP’no‘PE‘i?PIPtﬁe gk 3, aéﬂ‘ﬁ’@%y%nz%w iR ) p:arham@ylaeur(m acyloxy,
acet OXybenzy'cﬁmc ﬂ%’l?lz 4 tB't Z%Lﬁ&'& ng ““ ﬂe%mtdf ind the like as

ni t r obenzyl am no pur| i t?o t am no) p
sul f obenzyl ardefioppbereing, 6- ( 3- sul foobenzyl am no) pur| ne, 6- (4-

| f ob | Kk b -
cyanobendyl ant ?ﬂ?ﬁ%}?ﬁ%@ﬁﬂkﬁ“ Egzmyf ?sf&? o) ol s Rl or
met hyl benzyl %ﬁbﬂﬁﬁﬂé& %l r%x% tﬁ'@& e 1Ak ﬁ%}cﬂl@% R oﬂ?dnggyg giunsubs’ututed

met hyl benzyl am no) pur| pur |
met hyl am nobentz subatitutes) Lv\uthl hﬂpgﬁr (ﬂnml hgusoRe N Zyhiwoyi m&bptiﬁdrmpt& ﬂﬁoxy,

Dy P AEHGio Sl oA s, NS P Cllmcasato,
ydr oxybenzy n n ,
hydr. oxybenzylo@fﬂo&ﬂ) RMEdo) Sulf; Q\ﬂ al?tﬁg L:Qﬁi‘;bm(@ AHRY rhe&?n be§or(e4

hexyl oxybenzyl am no) puri ne, ' 6- enz am no) puri 6- ( 3-
f or nyl bed2y| @il e raoemates, oﬁ{((ﬂmbmemhdaaﬂyh]wﬂxmbpurl ne, 6 (2-

SoeLrexrben o SoLRg s ot lﬁéah%éﬁ%ﬁﬁ%ﬂﬁ%%é’vé’q‘igagiw FE—.
Fenoxybenzy! aaney b e e PR OB Bt Bfpufiad - 6.
hydroxy-5- chlorobenzylammo)punne 6- (Z-hydroxy-é-chlorobenzylammo)purme 6-
(2-hydroxy-3-iodobenzylamino)purine, 6~(2-hydroxy-4-iodobenzylamino)purine, 6-

20  (2-hydroxy-5-iodobenzylamino)purine, 6~(2-hydroxy-6-iodobenzylamino)purine, 6-
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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-
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fluoroanilino)purine, 6-(2-chloro-5-fluoroanilino)purine, 6-(2-chloro-6-

6-
n
6-
6-
t
6-
6-
t
6 3,

(

6- 3,4- triychloro

6- (2, 4, 6 25 9 L?‘Bﬂ’ b“&b.?‘i‘l“?"rpéjé%g %Wé‘?f’féal’(llfm usingy 643, Grdichintpoandiay lme,
6- 3,

6- 3

6

6- 3

5-

6-

6-

(
(
(
(
-
(
t
(
(

fluoroanilino)purine, 6-(3-chloro-2-fluoroanilino)purine, 6-(3-chloro-4-
fluoroanilino)purine, 6-(4-chloro-2-fluoroanilino)purine, 6-(5-chloro-2-
fluoroanilino)purine, 6-(2-chloro-4-fluoro-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-




formula |I is 6-bronopurine, synthesised from hypoxantin using n-pentyl
nitrite in tribronomethane, or comercially avail able. According to the
present invention the new heterocyclic derivatives based on N6-substituted
adeni ne having formula I, wherein R2 and R6 are as descri bed herein 10
before, may be prepared from heterocyclic derivative having formula I,
wherein R6 represents brom ne, chlorine hvnethylnercapto group and R2 is
as described herein before, by a nucleog ilic substitution in order to

convert chlo laff brom ne, or nethylnercapto group at R6 position to any
ot her neani ng( uarpmethpxy)apdinppurisg 6-(desblarp Beiinoremethoxsf)enilino)pusinebb-ai n t he

conmpound havi 5 aGcor di n t.ne present
invention is ?ﬁﬂe‘&’g&?‘{eﬁgk’ﬁ’k‘f%"% 8?\3 Elﬁ&togﬁlﬁ%m%g 62@%8(%?510?”“8?!&9? Cterised
in that the Hatozo-deipdoddnilimdpirina) 6-(BIloenst Hgitrobsiliid)parine 6- (N EEGM-R2 i S
hydrogen and R6 regresents an am no group, IS substituted at the R6

posi tion by tihethyle %@Plﬂﬁ‘fw,t%@aﬂp%P@éﬁ%élawém)mgrmmé Btune-4- R6' - CHO,
wher ei n_Rg 'rﬁetﬁ?l%ﬁﬂlhgﬁ)gnﬂgrég{?% B-QEﬁethklgmﬂPQ)‘?[,% ST B! he ami no group

at the 20 R6 position meani as descri bed
her ei n bef or enethy)lamdlbb)punne rﬁe(Seﬁumwndetbillaﬁmn@)phﬁné 6 (ihsoré-pvent i on al so
concerns heter.oc s based on_ N6-substituted _adeni ne according
formula | forn"fu‘%%‘ %gzéglf‘i’@a:f‘§1tr°T‘Wih§°)PHU%tér@rJOﬁQﬁﬂ!lWé)PU@éhcféézns
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claiml of fornula ators o
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et erocy un on subpstituted adenjne accor to claim
1 of for %8 (? nﬁn%g i‘%@hﬁ%hwwgw %%V‘Qﬁghﬁhéé@ﬁlpuflﬁ%én(?‘r on are
al so phar ”HCQh’éth&é}J %m&ﬁ&ﬂéfﬁﬁﬁc{)ﬁ.\rﬁ{e &A?Yﬁel?ho 9 Cgﬁﬂyiaﬂﬁ }é"“%f cont ai n

conmpound of the formla elr arnace e salt,

including a phﬁhm%mfbarormh)fl)aedmo)pﬁrm, G{B-tﬂeﬁjylanmrmgiurmfe G-4-s | nvent i on
is the use of cli.c S e on N6 subtltuted adeni ne
accor di ng tor%ffqi’(lﬁ?lﬁn uf’B"r’%‘ﬁ@P RﬁP’E}Bn‘%P ‘omedwyi-3af fini ty absor ption
matrices, i mmmLiokc&ﬁah&Wﬂm&)ﬁxﬂinepé E4Th gf-‘(kﬁﬂlloroﬁa&l‘mﬂgﬁ pﬁ; el ents,

dlagnostlc sanpl es, as conpo ol 1 gonucl e ed by
5 14C, 31f, a{%(@ﬁﬂwhhlobﬂmhnq)purmm @-(4-(mﬁhylthm)aahso)punnq & (2s rret hod of using

d of . | t abl | t
ol uti ng. o aPHicThurisS o ChpfioanRRdpUrtss Bt e imoIm ar Hat | cal
conposi tion dekEtmfebrbilindpurdR, Gﬂ(ﬁ-ﬂltto%-%ﬂuﬁx’gﬂ Jx?jciinﬁm% QAL (-

especially for treating cancer, psoriasis art t| ’s,
nitrotetrafluoroanilino)purine, 6- (2,3,4,5 6-pentabromoamlmo)purme 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)ahilino)purme, 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-tetraﬂuoro—4-(triﬂﬁoromethyl)anilino)purine, 6-
(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 trichlofoanilino)purine, 6-(2,4,5-trifluoroanilino)purine, 6-(2,3,5-
trifluoroanilino)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-nitroanilino)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.




10 lupus, type | diabetes, nmultiple sclerosis, restenosis, polycystic

ki dney di sease, graft rejection, graft versus host disease and gout,

par asi toses such as those caused by fungi or protists, or Al zheinmer's

di sease, or as antineurogenerative drugs, or to suppress inmmunostinulation
or for the treatnment of proliferative skin diseases. bject of the
invention is further the use of heterocyclic conpounds based on 15

N6- substituted adeni ne according to clai'm| of fornmula | for use as growh
regulators in agriculture, especially for_increasing of yield and quality
of agricultural PPediasting matsiak fornthe rpparationsef tereampeyndicelotheBrasmL

d b . - it ut 1 . | .
coonetics 1 anl it BRRaNE StieAeaHOR Rbo i e RO Ch BB o
celI's, such trs leraniré n@aybRSamd Blowy,0ll asins. CRén A Jour t13e1936b{196T)) 0br t hi s

invention is the yse of heterocyclic conpounds based on N6-substituted
adeni ne of femmerdally awilahle®iampetyidrigh,diluka) ti ssue cultures for

eni ne of eammsreelly asily ti ssue cul tures |
concer nshet or ooy P T SAHE ARS8 BRERERE pe i oPoh MER LA AP

fornmula |, fformulldé ipGedpamapuriie, efntkessodiinsn hiypoxaatia vsing npénmyd ditvite pd ant and
25 mammal i an enbryonic cells and enbryos (esp. oocytes) cloning. This

i nvention alt@lfoﬁ’eﬁ’@g}aﬁév %é’?@l“t?é‘%lg’latya ounds based on N6-substituted
adeni ne accor di “%ck&dﬁlg%'lhéf %Hé?elﬁh Qertfoh T %ﬁ%’he{e?&tyBﬁ@?&[\&ﬁ\'/e‘g%a&ﬁ oft L
conposition and 1ts using I suppressing Imunostinulation e.g. arthritis
or in suppr@¥subniteted adémmsipvingt fornejlettvwimneih IRIBIERG Sre abTesEribedlipeeini c

adm ni stratgg{&g Sui t abl e rou&gs for administration. include_oral,. ctal,

t opi cal @in : TAY Redirarared fgem hgterochehicdarivaiie haykg fognale . whesgn R8I and

parenteral (ifped Hgisn?&n' e idset i il b AN HRALS
i ntravenous, F?ntcra er n%ll’, I nt ra({ilhec lmgﬁgﬁté%%h?{z x?ﬁgh%?% et(E:-ir}fr%e route of
adni ni st r at ibeforeyiblyla mhelsepbilic pdstitubien toordet to@onedrt ¢Hierinep btorméme, por t he toxicity

of the compound.and the site of infection, anon r ,congi'{ erations

.ot he
known to t h&HRIMELRRR BrayRatRoaositon s ey e duraning P SBhiesbR &R ut 1%t o
about 95% of i i aGfth | - nms of adm nistration
preferably gg&ngrﬁfgﬁﬁﬂgex\ﬁg)gg%r?, !g_%og/gto gg%nola‘?dr@ %glggﬁﬁ%‘hggti ve ingredient and
admi ni stlbat i on f ér fusthehinethodreconbng withgpesent asentioreisehafreparatmmpfitlel ng about

5% to about 20% of, t active ingredient. Unjit dose forns are, for
exanpl e, co&PBROYNS |02 ?%‘m“‘ﬁaa‘; char gc?er 5% Bh'ﬁ’é'st,ge i}?tﬁT"Q cslsﬁfkﬁw §tf‘teg’}3?”§§ or
capsul es. K hel i : i ,

p Orbyetuld PWiRréth R24ThtirSenahl ﬁ%prgéxﬁsentsoafn dér%gxgg@}@&@ sﬂﬁsfl‘g!l@écﬁ

creams, pastes, 15 foans, tinctures, i cks, , ays, sper si ons
and the |i ket thERénpissnadryshe reagtson veith aroaldetiyde hegvifig the fatmouls R6-0HQy t o about

1.0 of the,actiye.i.ngredj ent. . . .
9 whttein K6 i'seribed herein before, in order to convert the amino group at the

20  R6 position to any other meaning of substituent R6, as described herein before, to
obtain the compound of formula I.
This invention also concerns heterocyclic compounds based on N-substituted
adenine according formula I for use as pharmaceuticals.
This invention further concerns heterocyclic compounds based on N°-
25  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
30  regulators, which contain compound of the formula I or their pharmaceutically

acceptable salt, including a pharmaceutical carrier.




The pharnmaceutical conpositions of the present invention are prepared in a
- manner known per se, for exanple by neans of conventional m xing,

granul ating, coating, dissolving or |lyophilising processes. 20 Preferably,
solutions of the active ingredient, and in addition al so suspensions or

di spersions, especially isotonic aqueous sol utions, dispersions or
suspensions, are wused, it being possi +e for these to be prepared before
use, for exanple in the case of |yophiTised conpositions which conprise
the active substance by itself or together wth a carrier, for exanple
manni tol . The pHafirtereohieaaf thivimyestioniisthe use At katerogyclic spmpeusidebashdi/ or
conpri se excips ent f.or, exanpl e..preser.vat | N tting
~agents and/ %}ﬁ‘éﬂ{hséﬁuii‘ald&dg?ln%%ﬁgql%%%ﬁ%ﬁg%fvn@é?mg%’?@}sb %e@%ﬁt?cengdfati ng the
OSNDti C  Pr#FHfif £hsameibs makridel Sinobilivdd ehgyneaarfer proegaceatrol, immumeassar  known
per se, for exanple by means of conventional dissolving or | yoBhi l'i sing
processes. rengentsofliagnastie samples; as el 3¢ eoraponads pesheligoansiectisiss, labsked by

Vi scosi ty-ingr i ances, such as sodium 30 carboxynethyl cel |l ul ose,
dextran,sypol{;\/ﬁﬁ%”g?fr%ﬁ?@(‘me or gelatine. Suspensions in oil conprise, as
the oi |y conponeriis inv&gionedtdhtdns mythol ef uging ®tompotind 9 fdrimelailooroi | s
customary for_injection Pur poses. Qls which may be 16 nentioned are, in
par ti cul ar , their gharemagenticgllynacceptalle sli inghading & phariaseutidl el 1Y d  conponent ,
a | ong- chai i i - | Y i ARorcar bon atons,
for exanpl e& Fél%zrulg%ﬁ oggﬁl %‘ap@{{:e@ggélc?g%ggté{)%d&%% fsbt }lgé%scjznl% d& &gnt adecylic

aci d, pal m 4rtienitotio colpourily egpetiellyfor dreathigoanter, psoridsis,abéuiatad adhittoni ¢ aci d,
behenic acid or 5 correspondi.ng unsaturated, acids, for exg | e ol gic acid,
el ai di cl®cilypusstiped dibeigs, myjHipleispleosiscregtepsis, PAIYFESLC dispgse f)tf opriate
with the addit.: QX ' WdsEeauls otene or
3,5-di-ter ?x%%éﬁ{ié’rpg?g%%%dg%%o %tg%e?r{d Ogt’iﬁ%o oslgswc?%%})néntwof(pﬁlese fatty
aci d est er sfulbgisoripeétists) beAlzheimes’saisebenondsams namdgdnsratme druggor pol yhydri c,
for exanple nmono-, di- qr frihydric, alcohol, far. exanple,nmethanol, 10
ethanol , prBiParest {mrb‘éﬁ‘)&?‘l@}‘fa‘@? Ob@ﬁtﬂ?ﬁfé‘?a,tmw Ofg@gi‘gqrgtl\f%%%eﬁs%ut in

par ti cular gl voabyed st ) ikGéish is RN GILLIARIBIGA ComRBRROEG of OF
exanpl e: ethyl o e}a e, Isopropyl nyristate, Isopropyl palmtate, "Labrafil
M 2375"14 po titubod alesing hycoeding to dlaiiol ebfoembilad foiGaetae gosdleregPlatars) |
"Labrafil M 1944 CS" (unsat uyr ated pol ygl.ygol at ed. | yceri des prepared by
an al cohol y\agrigplouzs, maﬁwﬁmfs&eﬁg éﬁﬂéﬁnﬂig ay f%]ogﬁglrffé‘é?riagggai%gand

pol vet hyl ene gl vl istshiRiled (B hdrEloBREe cofiBbhus basdsthshsidieal ur at ed

pol ygl ycol at ed gl ycerides prepared by an al coholysis of TCM and nade up of

gl yceri des afedinpaif fartiuld kefoe usd asoobmetsts forsiphibitngaGeing ehd senescen®@afi s) and/ or
"Mglyo | 812" (triglyceri of . saturated fat ids of chain |ength C8
to Cl12 fromﬁlﬁﬁﬁdé&}aﬁrﬁ%% fuchﬁﬁi ?rﬁ“‘ﬂﬁfﬁe?@ﬁhgﬁ‘)%&@ﬁet able oils, such as
cottonsged oi |, Rlweand oBjekt ofthis Yifvention is the use of heterocyclic compounds based

on Né-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 N®-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.




20 oil, castor oil, sesanme oil, soybean oil and, in particular, groundnut
oil, The preparation of the injection conpositions is carried out in the
customary manner under sterile conditions, as are bottling, for exanple in
anpoul es or vials, and closing of the containers. For exanple,

phar maceuti cal conpositions for oral use can be obtained by 25 conbining
the active ingredient wwth one or nore solid carriers, if appropriate
granul ating the resulting m xture, and15i f desired, processing the m xture
or granules to tablets or coated tablet cores, if appropriate by addition
of additional excipients. Suitable carriers are, in particular, filters,

such as sugays, for exanple |lactose, sucrose, mannitol or sorbitol,
cel I ul ose p?@eﬁgﬁe}iﬁ? 6‘%@‘%%&87‘?}? cal ci um phosphates, for 30 exanple

trical ci um di phosiaBleeroutds for! &iniMsYP HRMARNORDRLA, @;@f&aif (int0&hgor €
bi nders, such as starches, for exanple nuize, wheat, rice or potato starch,
net hyl cel | uf@sel, kedaoxhuecabytndet supliogal),| yaginals@dd uparenteral (including

- carboxynget h s 17 d/.or_pol yvi nyl pyrrol.i di ne nd/ qr, .if  desired,
desi nt'egn$ at %‘er §‘%¥§Eﬁ 1§t ar{“l*?é’%o‘\? av‘ﬁﬁ%{si E%@gy“ﬂ’%r%ﬂt frhglﬁ&gfaﬁ}e{bﬂ@p re

car boxynmet hyidghIR riie préfe@edrdutd e minietationRyill R¥pendipdR B, coddiifibAbethaci d or a

salt thereof, such as sodium al ginate. Additional excipients are, in

parti cul ar, Paticaly the doxigithrof drdcomprundasnds thef site exfainfitcsios, smbig \ithes aci d,

talc, stear] i r | t hereqf ., such as magnesi um stearate or cal cium
Sstearate, aénoglf@r&lag%&yké@ﬁaﬁltgﬁ% %1“;1/@%51 or derivatives thereof Coated tabl et

cores can be profliedfictapéuitio cdetiposibbs complibSouiVCld, abohit 9SRITAR hatkve, are

~resistant to gastric juice, the coatings used being, inter alia,

concent it edesdisat Sé’éieu‘iqsé A_tms,pf adminisfratigaprefsrablit eomprising showt gdfmtar abi c,
talc, 10 polpsvi By, he B&tg)eqﬁgregfélny%(i"x&ﬁ{ﬂ?stxg{ignc ?clrm@%gﬁ taxte' ﬁoquin:é@-d' oxi de,
coating solutions 1n suitabl® organic solvents or solvent m xtures or, for
t he prepar addserpreferablyadontgisingnbibauin 58 o absit 208016f the gdivk lingedietitC Ynit
sol utions oﬁti s;{igt abl e cel |l ul pse pr eFar ations, such as acetylcellul ose

pht hal at e oFOSRYRIFS:a% fefFrRmplenypeed tablets tabists, papavles, ViRlasuppositpsieg@int s can

be adm xed Lgashle dy lf@rtgfse% aﬁrﬁﬂfs&gticﬁna%!a,ﬁf%)r 8)&%%;)'19%%&&?1#5, g%«'?‘gglé’%ftfﬁg r 15

identification or chara Ion o ere doses 0 gr edi ent .
Phar macEut i foais,cringass, t igstisks, didpd) spaigs,béispessichsosiml ki liké eEangleshaed
- capsul es ofca%el atine_ and_soft, closed capsul es of gelatine and a

pl asti ci ser§ %‘ﬂ‘é"rﬁ"&?m‘@g fremyaboutP.0 gitepht .1-0‘91@‘%?@"@5&%@@& can contain '
the active ingr eﬂiggq%:dm&eﬁﬁ l%B{gl?%ﬂﬂ&S%ﬁtﬁ#‘é?&%%ﬁ%ﬁO&% §%§5§@& G th

fillers, such as e starch, ers a such as talc
or magnesi ummwitee&nawe peasy) fot exinple dysneant ofppnantioad] enixing, gahtlatisgpsul es,

the active ingre 'Lenltg. i S Q}zoeé rably dissolved or suspended in suitable
liquid exc?"ﬁﬁ% SOSMEIPT PG BHBPIBPSES- paraffin oil or 1iquid
pol yet hyj ene gl w5 efera8ly, ktblidnsathe 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
lyophilised 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
suspensions mentioned can comprise viscosity-increasing substances, such as sodium

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. Oils which may be



esters of ethylene glycol or propylene glycol, it being |ikew se possible
to add stabilisers and detergents, for exanple of the polyethyl ene
sorbitan fatty acid ester 25 type. Oher 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 suitabl e individual $ose, for exanple, when 5 30 or 10
m are nmeasured out. Qther forns are, for exanple, also pulverulent or
liquid conoentioeedesref or pprtiowlar,i lqpidffatth akids estére rwhesta phtain s rthe kcidSuch

concentrates _can al s b acked in unit_dgse quantjti . Phar maceuti cal
conposi ti oné?mWHe(n,L aggpg-glg?qjgaétg ar%@l“’é’l“?%/? -g?,el,ncha%fculgégngegar ALPPBEi t ori es
that conpri &g éas@leianat iaeid, efidectitc a6kl Wirisighad! ﬁé}&ad@cﬂ:bl ?cié,umaﬁict ory

a

base. Suitable suppogitorgl bases are, ’f_or exanple, natu y ‘occurring or
synthetic &¢iflglmarericeasid, patearid i avidy deide asrbahidonip odojdt ghesive agid/cwl s or

hi gher kanol Cq siti.ons ich are suitahle for parental .

e i st a¢ PoresRpaitg BEBATHY sy Birc Susfiel, Sl ROW ol Bfnpirtyecid

wat er - sol ubbgsidfy acid dr lin6leice XA ppfopiiateewits Phe! Riditiors B hintidkidaRRUERUS ,
i nj ection suspensions, which conprise viscosity-increasing substances, for

exanpl e sodexpmpiavisanynEs BytacetkbneboSe-distertibutybid-tadcixytolamet The alcahd i f
appropriate stabiljsers. .The active . .ingredienf can also be present here in
the form of c‘i‘Bpoé‘eflé/?fgtthleifgtgf e F‘fte‘"éﬁ‘ﬁf 8%’?‘8’@3&;‘?"0%8%%%? AR ﬁp‘éﬁ:’i"_ﬁ?‘é'nt s, and
be di ssol vedr BethRydic, Bt &abBlethoAGUNdR &{ﬁya&@a@?fh&,dgirtéx% @fmapéﬂo@,b' e
solvents. Solutions such as are used, for”exanple, for pa?ent a

adni ni siQ at etbanad apropannd thangt et pestanol, ws iissmesothetdofrisit in Pemitelar gycol

reservatives, are exampl e antioxi dants, such .as ascoybic, acid, or
|rc:‘i cr obi ci degr,ld §{¥8W°Lg§a§t3ra(?% e%;rsbaéﬁ%qrgg)é%ifar_ exaRip: ethgh, pleats, iSORFoPYl n- wat er
enul si ons, WRTishteS ORBPrbSE PAMIfARY, et dbadtil7 QY0 2373kt (ﬂﬁgg@ el f@yéerél()% of

wat er or aqueous phase. 'The fatty phase consists,
hydr ocar bon#iolgagy tresegstefosed Paris) ELabrpfil 9f F944 @S (uosatimated pobyghfcblatesl, whi ch

D el et a0l GRRRIdGE BBl B8 oA oF SRR Bt AL o i)
wool waks tend2Qolyetiylene glheoiwaders; Hiondli GatefsRaC Phs), Frabaidit QEsuid
correspondi ngi | ipophilic ' substances, such as sorbitan fatty acid esters
(Spans), fopolgglieginted stbyasridem prspatedeby andilenholysisbpf TEM sandt madeaup. of

) Ve Bl ST MBSAIRTE i <, JHATEh el PSS B
pol yet hyl eng1xfl ((6@lyceride of s@artadetatty @0ide vt cRER LR Yo TYPELANGES AGD Fatty
oi ntments are anhydrous and conprise, as the base, In particular,
hydr ocar bo n@?fm?@ﬂié*%é%P@Tlﬁ'dﬁlaﬁgetﬂblﬁ\/@ibe suchaasaottpasead bilnalmiond odnelive
furthergpr €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




naturally occurring or sem-synthetic fats, for exanple hydrogenated
coconut-fatty acid triglycerides, or, preferably, hydrogenated oils, for
exanpl e hydrogenated groundnut or castor oil, and furthernore fatty acid
partial esters of glycerol, for 30 exanple glycerol nono- and/or

di stearate, and for exanple, the fatty al cohols. They also contain

enul sifiers and/or additives nmentioned iT7connection with the ointnents

whi ch increase uptake of water. 19 Creans are oil-in-water emnul sions, which

conprise nore than 50% of ter. i |y, bases used are, in particular, fatty
al cohol s, fora“ée(ﬂ’éﬁﬁg’glqygwgf\ﬁ,dm@e??‘ﬁobrlfsqeélé‘?dyldeﬂa‘legﬁmﬁ,swc aast (e /008 | f or
exanpl e pal mMydnGodd SKERMHE aGhal: filrGhLs 0 ' 3 or :

i sopropyl nyri stgte, Wo@ig‘]E e\%\’/ax%géj b@é@%@?&an%drgw\égég% bnsc,n‘?%gfrm

exanpl e vaselpphy®inglpermotidate,njiginic paidabof i s salt | therknfli| smich i |81 sodiiir® alginate.

surface-active, substances with predom nantly drophilic properties, such
as correspon&dﬂﬁloﬁﬁﬁ‘?xﬁ%?ﬁtﬁ it EW‘F\%‘P‘B,&%@%E ped jubricynts dppexadtnle s of

pol yal cohgl s sqfcyRt e Wﬁl@fﬁétﬁari@qgfdc&s shIRCHRATor Sk rhsaﬁlagﬁ)é ﬁpgf{ Xfégxgaitec oficid
fatty acid estefs or polyethylene sorbitan foaitty ester (q weens), and
furt her nore patiyoxstetring) sdéoripatyethybdneghydol et Heivatioss thérepdH| yoxyet hyl ene

fatty acid esters, or ., co spondi ng jonic .enul sifiers,.such as al kal,i
metal salts of falPged @g{‘?gl OLTH Shht s Prey ede%‘éﬁp?‘é‘“i’%?di"ﬁﬁﬁ‘qgéuw Ichs df phat e,

sodi um cet ybpsupiftal QreOfesiPiht US 85&8A¢ Yhic UkRh 36 &ing¥Whised l?e‘izf'ﬁuiﬁ |41y used
in the presence of fatty alcohols, for exanple ce?yl st ear al cohol or
stearyl al cokenceniagted tsugars selatiense whichyefuspppdmimte, aoepriseitgam afdbi, @lgent s

whi ch . f i t, f 5. . | yal cohol s, h
ac ol yeeror ralsy Ry R R SR 5 aGFoLandRs st Hibech BRRASGBRRES ana
furthernore pf aaRbKAGIZIRS sBIVEnLRART Jol IO HixtBHE D A3F B Pﬁeﬁaﬁﬁ&ﬁ oﬁf:@ati‘ﬁé@ams

and oi ntnments having secretion-absorbi ng powder const ents, such as netal
oxi des, for ®sigkmre resistentitegassid fidcep solutions afisutlable eeltiloseipreacativns,suthal ¢

and/ or al um pj i licate ich have the t f ..bj ndi he _20 noisture
or secret :Jongé é%@gﬁ{lu ogoih%]\é\gtee o‘é%\é’m’g’?r@&’g@s&ﬁy&ﬁuﬂl"é@ 'sfﬁ’ﬁ}aiaéa g Af Ian g
and they areplgnfiatsdca be ad i@ & thes Fabletd @P%od?éc?iaﬁl&% cbatir@8! R% UrarhPRMor AS the

propel | ant gases_hal ogenated hydrocarbons, such as. polyhal ogenate
al kanes, 1§ or 1dentifigation@r eharagterisation ofidifferant dosesipthctive igosdaenet r af | uor oet hane,

or, preferably, ngpn- a eous hydrocar bons, 25 air, N20, ,or carbon
di oxi de are used. 9%g"%%q§sﬁp%§%5§§ﬁ%r§d Vgﬁnéﬁi Rt % used é’,ra‘?}hoérg af Horbned
above for oi oip¥eles of gelitine eadrsoft,adléset apaleh dfi JeBSinTRAY iOpRdidiRE BcRAe

| i kewi se used. Tinctures and sol utions usually conprise an

aqueous- et haByrsrel pasbite). $ag bard capawesceaarmostaingthe aetdnecingrgdiont pothatforon, such
as pol yal cohgl granliRE f@APHE &Lﬁﬂﬁﬁr\ghh 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 individual 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.




30 glycol s 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 m xture to substitute the fatty

subst ances renoved fromthe skin with ethanol, and, if necessary, other
exci pients and additives, are adm xed. The present invention further

provi des veterinary conpositions conprisjng at |east one active ingredient
as above defined together with a veterinary carrier 5 therefor. Veterinary
carriers are nateﬁhgls for adm nistering the conposition and may be solid,
liquid or gaseous®pHmMmersutical campasitions, evinplecan be usedcrsptedly) @e;i for ekample,

veterinary compeahie i COmAi Lt el B R AT IR Pt R by any

ot her desi r eblaseoStiabld bepposiemttiagss @b sfor rexhraplesnitorally piceedisg oplsymrgéthod for
treatnment of the disease 10 states nentioned above. The conpounds can be
adni ni st er ed FHYSAYES priain hydregarbonpenolysthmene glyoplsaas highehalkanolss t he form of

pharmaceutical co L4 ef er i ; mount... which is effective
agai nst t%e di seagfgglf)tr)rg;u'el%’#lﬁcs)?’1"@8{}1 %ﬂ?t%ﬂgm\?va@h %‘Fegg‘ée MIYSIHHA0 R 3AUEMml e a
human, requi selntjorswflantacted imgredient imewsrersudubiel fort, Gorlsk@hplel oF wabdsbiublel ar, in
t he form of gagar maceut i cal, conposition, A daily dose of about 0.1 to 15
about 5 g, pretePhpfqPeauss igiecon pyspensiogs, Jyhigh cenmmsisad VispositidngrasTEnt
invention is ¥l i 0, j.,gures
n Tigure 1 Laanbel R EolBEb St DAy B A0t Roro RO Hiaiin 4% %S
(B) tumour cHlappiopriets stapiliserst Bitk avtinp mgnetiient Eyt alscobd prietant nas ik gsr ored i n
t he pr espnce olf %ii&(:agl n.,AM Activity is presented as percentage of nmaxi nal
activity (?i n?t'HeP o appropriateniagsthey withoexgipighian pachyheadissolyed: befprepap:

6- (2- fl uor opgbgi¥lapRa b8y addido - 51 Or ' Lk ne;
2014- 3 OCI—BB%IAP: aga%xgﬁ%%fxg@y :a3- netxﬁéissyggﬂ%?lam no%%g‘ﬁ%%g&ﬂ]fg%%eg&F é|i’gure 2
there are shiurexsmpls dontparatal sudmimistedtionr @noflsd beased i dsr @hiskat sohitBhs. (t he
ot her cell sxﬁgg tai ned blue dug to th@ action of P-gal actosi dase on the
substrate X rre?SPrﬁF%Wf-s AP of0h - XA o pAHOX|daNtS,. §aths @t desarbioradi)or( 1
mg/m). 1N iigubieidds, sHE & sofbis GMAzdiBgciynduced apoptosis in tunmour cells
MCF-7 cell line after application of cytokinin

6- ( 2- hydhoxy- 3- me@ntmgise nre binii-walep emutstons AwhRl ddipride mpaprethian 08| s: 6
h, 12, 20M ~ /. .secondary necrotic cells, (i. ecrosis follow ng
apopt osi s) N%feid?,ly ig 'ggﬁy" @fnl\)@?‘??r ARPBY Phaséeﬁhg, athy Rhasg £onsigts,AmM
élnei“ Pe? TC Partidlthr, hFareefBons2 st dxhpPletasilne P HinSSirbNha paPRfds Whichd" €€N

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, sorbitol
and/or polyethylene glycol, or preservatives and odoriferous 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.




Figure 4 shows the apoptotic cells detection using Anexin (green

fl uorescence) and Hoechstem 33285 (blue fluorescence) staining. Analysed
using 5 "A ynpus i nmage anal ysis" after treatnent of MCF-7 tunour cells by
'6- (2- hydroxy- 3-net hoxybenzyl am no)purine. A B - control cells wthout
treatnment; C D - apoptotic cells (condensation of chromatin); A C -

fl uorescence m croscopy; B,D - fluoresc e i mage analysis. Figure 5 shows
the effect of tested conpounds on retenth on of chlorophyll in 10 excised
wheat |eaf tips. Values are expressed as % of initial chlorophyll content
of fresh |eaves bERBIare pid-in-Hates smulsionsFwhich chmpysesmomw tharam%roﬂvmem ations

of the nean f r i hed ine |ndi s control
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callus culture. Error bars show standard devi ati ons of the nean for

replicate def8 MR df‘?RiﬁRYl DS HEE W% wml%ab@gweif;eammbydrowbdme, fQInt r ol

t r eat ment t ure./7 shows the effect of
t est ed co?rpgﬁtcﬁla Xh (ﬁ%} ﬂm m2 agf{}ac?/ n ERIASHGTH o R5€ s‘i"%?cﬁﬁgrw&nt hus
caudat us cot wbemwshwpbmdpmmmyammph&rcr PrioperBis, RALIS a5 QQM@S&EW&&-

devi ati ons of the 5rep ll cate determ nations. Dashed |ine

i ndi cat es t h¥PMfafEs! "6§= of cexampier &ty pedtentass ofi pciyaleohalider eﬁyteomm n,

0,040; 0. Myl e 5381 e SE ey 85 OB BRI R,
expl ant's WI tfattat estera T vmm)bmm&nﬁhﬂhoré@olyﬁxﬁ&lﬁylén@mat@f alkbhdlUgtRerk i dre (
BA, rIMe @ylﬁ“? re9there|s shown_the relative nunber of
dead exp antg0 R/ Jn . GﬁtFESuP"ec‘?rF“ﬁBOI(dmg %?}AIC emulgifiers; syphoBhr)i.

](c:log'tj ;lenl1 ggt %S?L%ﬁt‘;:w&adwh@{ %ué ousdg?oéaﬁl%abg a pl Kéﬁirfﬂxﬁp hgpa’t Epﬁltﬁl days

of 30 cul tisstylisulphete erodiBAPstearyit suilphiateg which aresddEy fsell liDegesexcrar es
i nvention with |imting the scope thereof. 22

e o ExeiTil epRalsqio SXERP <G D LACARS! QIR ehabab Addiives 1o the
AR N Lo L Sy
example polyalcohols, such as glycerol, sorbitol, propylene glycol and/or
polyethylene glycols, and furthermore preservatives and odoriferous substances.
Pastes are creams and ointments having secretion-absorbing powder
constituents, such as metal oxides, for example titanium oxide or zinc oxide, and
furthermore talc and/or aluminium silicates, which have the task of binding the
20  moisture or secretions present. _
Foams are administered from pressurised containers and they are liquid oil-
in-water emulsions present in aerosol foam. As the propellant gases halogenated
hydrocarbons, such as polyhalogenated alkanes, for example dichlorofluoromethane
and dichlorotetrafluoroethane, or, preferably, non-halogenated gaseous hydrocarbons
25  air, N;O, or carbon dioxide are used. The oily phases used are, inter alia, those
mentioned above for ointments and creams, and the additives mentioned there are
likewise used.
Tinctures and solutions usually comprise an aqueous-ethanolic base to which,
humectants for reducing evaporation, such as polyalcohols, for example glycerol,
30 glycols and/or polyethylene glycol, and re-oiling substances, such as fatty acid esters

with lower polyethylene glycols, i.e. lipophilic substances soluble in the aqueous



heated at 90C for 4 hours. After cooling, the precipitated product was
filtered off, washed wth cold water and n-butanol and crystallised from
et hanol or 10 di net hyl formam de. M p. =2520C, TLC ( CHC13: MeOH conc. NHACOH
(8:2:0.2, wv/vlv)): single spot; HPLC. purity> 98% Yield 95% Table 1 15
Compounds Prepared by the Method of Exanple I R6 Substituent CHN anal yses
cal cul at ed/ f ound YCYWANESI - MS MtH+ 2-f | ugty:obenzyl am no

' 59, 3/ 59, 054, 1/ 3, 828, 8/ 27, 8244 3-fl uor obenzyl am no

59, 3/ 59, 14, 1/ 3, 928, 8/ %7, 7244 L .

4-f1 uor oben Z;plépﬁr?]t%g{ stitgts thefaity sulspencey remoged; from the skin with ethanol, and, if

2- chl or obenz y.adi 305&% : : 7

3-chl or obenzylegé%bdggBSB%egg?; ts%néa@%@w%, %‘%,agﬁlg’gedll- chl or obenzyl am no55 5/55
33, 8/ 3, 827, 0/ 26, 67t® pResbutdnvdneing filrtier provided Métérifidy 3bpbsiord/comyphisiAg at

2- br ormbenzyllanllno 47..4/ 47,13, 3/ 3,423, 0/ ngf’rﬁ 304 2-br qonobenzy| am no |,

47, 41 47, 83, 3/'8Sy 98¢ gychiye 4ngradiant; &t 3Beve, detinadntogethey 2ithye witéeringn carien 5352
2- et hy | bgnz yth&sioR 0PQertdabft calfers are BARrisk i iti

3-net hyl benzyl am'.n065;e' 2/ 4',:75?[%/a 6, Ogtg{l%f g(gr,ag%ﬁ'gﬁemg the composition and may

4- et hyl benzbeanlihd8BIR b6 BasEaysShBeAdlS), izl afeidert Dr medeptablel ib ey ydtarinano

61, 2/ 61, 05,1/ 5,527, 4/ 26 6 . .. . . .

3- net hoxyl be r?ffyﬁln r?f‘h%‘g@ag%%l",‘“&‘jt,hf/agt%e’z‘?,grfﬁ‘f’?f- g veterinary compositions may

4- met hoxy| bemgyHmiifed ofdi§Opatentdrally 32y My2GhdraRired route.

3-ni trobenzyl am no53, 3/ 53%1) 7/ 3, _gg}il/ 3% 271 23 ﬁe_ nrio%ltreobenzyl ani no

53, 3/ 53, 03) 7/ 3531 The 2uvestian algg relatesctiol aoprobess py tathiod dor treatment of the disease

49, 0/ 49, 43, 1/ 23,8123,1295 3. .4-di chl orobenzyl am.no .
49, 0/ 49, 15, 1B 301584 B8 Xhs ChripRuRES SHBRY yEiRIRgred prophylactially or
56, 2/ 55, 73, ShierapeitiedI R lasIaEIB oPinthél FsM6 CphaBR RGBT BRpositions, preferably in

56, 2/ 55, 43,5/ 3,427, 2/ 27, 7258 3, 4-di hydr oxybenzyl am no
56, 2/ 55, 53, 5/8 agppnt whichyis sffective against the diseases mentioned. With a warm-blooded

2- hydroxy- 3- 'gﬁfrxpa?,)%p %Q},}{Ihg‘ g‘hrﬁ(@)nSaZl,’ x%ﬁ%?ihgiha{ ﬁ'égtr%ght?/thzeeséo?nzp%lzxnds 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 a compound of the present invention is
administered here for a body weight of about 70 kg.

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; 2Cl1 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 B-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.e.

necrosis following apoptosis), 12 h, 12, 40 uM; C MCF-7, necrotic cells, 24h, 12,




2- hydr oxy- 4- met hoxybenzyl am no57, 5/ 57, 14, 8/ 4, 525, 8/ 26, 6272
4- hydr oxy- 3- met hoxybenzyl am no57, 5/ 57, 34, 8/ 4, 725, 8/ 26, 2272
3- hydr oxy- 4- net hoxybenzyl am no 57,5/57, 04, 8/ 4, 525, 8/ 26, 7272
2, 3-di met hoxybenzyl am no 58N59) 35, 3/ 5, 4824, 5/ 24, 5286
di met hoxybenzyl am no58, 9/ 59, 35, 3/ 4, 924, 5/ 25, 5286

i met hoxybenzyl ani i no58, 9/ 59, 75, 3/3 624, 5/ 24, 8286

met hoxybenzyl am no58, 9/ 59, 75 3/5 3 24,5/ 24, 4286

d

6-tri enz 7 35, 4/ 5, 322, 2/ 22, 8316

5-tri ggbhr‘@éﬂ ?ﬂﬁw&é %ff ? ?HQBfomdsurQ 39digy sizinmg: gexin ~ green,
di f1 uoppheggy! am no 55, 2/ 54, 53, 5/ 3, 126, 8/ 27, 2262
di f
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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,
0.043£0.009. 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.




M xture of 10 nmmol adenine, 12 mmol 2-nmet hoxybenzal dehyde a 5 ml 98- 100%
formc acid was refluxed for 3 days. After form c acid evaporation, the
resulting material was cool ed and subsequently washed with 40nml of

di ethylether. Solid residue was boiled with 60ml of water, filtered of and
crude product crystallised fromethanol. Yield 45% 10 Table 2 Conpounds
Prepared by the Method of Exanple 2 Substi t uent CHN anal yses

cal cul at ed/ f ound %CYWHYNESI - M5 M-H+ 2- or obenzyl am no

55,5/ 54,73,8/ 4,127, 0/ 27, 6260 3-chl orobenzyl am no

55,5/ 54, 83,8/ 3,927, 0/ 27, 2260 4-chl or obenzyl am no

55, 5/ 54, 53 Examples 7 0/ 27, 6260 2- br onpbenzyl ani no47, 4/ 46, 73, 3/ 3, 523, 0/ 23, 4304
2- bronobenzyl am no 4774/ 46, 53, 3/ 3, 423, 0/ 23, 3304 .

2- met hyl benzyl am no65, 2/ 6485, 5/ 5, 929, 3/ 29, 8240 3- et hyl benzyl am no

65, 2/ 64, 85 Exafple29, 3/ 30, 1240 4- net hyl benzyl am no

65, 2/ 64, 75,5/ 5, 829, 3/ 29, 9240 2- net hoxyl benzyl am no

61, 2/ 607 35 SiBshBrgbenzamyry purine

3- net hoxyl ken i ne61. 2/ 61 005, 1/.5, 327, 4/ 27, 9256

4- et hoxyl gg’r‘m’% @ﬁ‘%@%‘f?‘?)‘%‘?% QB“@Y@?, 1§,x§§9f§>2@@01. Subsequently, 4 mmol

2, 4- di chl ooobehloydbafizyiafhe @hd S midolkth i -
3, 4-di chl or obenzyl ?m'}nno49?0/ 43, 6301%??8%%’%%%3%%@% and the mixture was
2, 3-
2,4

d
, gi met Ebﬁ%}%ﬁé&? €®%Mg/mrsgqli§§g5ﬂxg§@ﬁgimd7%g@c§aas filtered off,
' 4- di met wl ami n 58. 45,3/ 5, 824, 5/25,5
| 4-di Imerr;ahoxy eﬁ%ﬂa‘%ﬂm%’%@?@?@é‘%&@?@ba@?8%,‘%1}525?r??a% anol or

3, 5-di det h i & ; : : 2:
2,4,6-tr] @%ﬁ%ﬁﬂ%ﬁ%m@? T ;%g&'(g}ﬂl 5t4 ﬁ%@'%@%ém (8:2:02,
3, 4, 5- t r i mEVAOXFEIRSPOE HBIES Dutity5 79846 YieR 3522, 2/ 22, 5316 Exanple 3 5 In
vitro Cytotoxic Activity of Novel Conpounds One of the paraneters used, as
the basis for cytotoxicity assays, is the
Table 1
15 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 | 28,8/278 | 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 | 28,8/27.9 244
2-chlorobenzylamino 55,5/55,7 | 3,8/42 | 27,0260 | 260
“ | 3-chlorobenzylamino 55,5/55,2 | 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 | 3,3/3,4 | 23,0/223 304
3-jodqbenzy1amino 41,0414 | 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 | 5,5/5,4 | 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 | 5,1/5,3 | 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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Cal cein AM these assays detect viable cells
| cein AM corresponds to the nunber

of vital cells in the cuiture. Human ® ynphobl astic | eukem a cell line
CEM pronyelacytic H -60 and ponocytic U937 | eukenias; breast carcinoma
cel | 1ines|#mittopenzpipsaigo 15 MDA- NBSZ3453 @l i ph1astlosn 1 R pﬂll s;
cervical cg mdmmomhyWA sar CO@D@A 3 3)#351 qn% §&%s‘4 Qfﬁ cel lul ar
ﬁggfggﬁggeggggiwkﬂgﬁ ¥Wlﬁﬂguubg;§;1 q t%h>? ﬁf HAT gbﬁg& UE\Gg?Brow
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sodi um bi g?gg A }};3 hoxypEhay! B o305 A8l 23.826:4 837&(1; Inut ed
accordi ng 4y L{exy-ﬁ)ﬁ?qﬂ@wbamzyé@mmt yPB S { Me8kixpec2 B8/2656 het27el || density
(2. 500- 30. pBhydrety-3-nptioxyBEnzyintind JsSTS5/37, ¥ £14 g,gr'pyvtjs,g;zggga-t eyst| Cs) were
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stabilisat fdln 5 ﬁbﬁ%' B0+ | ons 3,9128,3 | 8 d 4%2824e0hc afi on were
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Usual l'y, tEs4- dnmﬂpmyh&za%maval uat ad5$9/591% | %316l |28 dblalg | onme I routine
tets: i ng, ft meg{agygcn\gﬁa{mlg@ncent KR 53?5 LP)PY. Shad | é t he
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Ten nicroﬁigﬁgaﬁ;ﬂ;—bh?—sifxﬂe4yﬂ4n44M14Maua tted ‘nta’ ehch well and
i ncubat ed | PoOFRgYlamBg yrs.  FI Léﬁé&f&éﬁﬁ:ﬂ%g@:i a6 &Eﬁ,@ure&ﬁ& th the
Labsyst em | Ay ¥ can Ah "n et v val
(G 50) was|_cal cua’g?%eggﬁlgﬁﬁl%st he fc F.g E‘(%ZJ?/?ZI 52517%?% ug|exposed
vel |/ mea-dlorbZefhmirobénzyladisg X JQQ%/s@@e @Ig@,ycllzg,ez/ztls dr
Concent rat on-lathal tao 509 nof the t lm'nllr pl,l S \AIBQ Cl] ate f om t he
obt ai ned dds@rislosemathalbenzylamingi g 5313/52,9 | 3,4/3.1 | 23,0/24,5 | 294
3-(trifluoromethyl)benzylamino 53,2/52,9 | 3,4/3,2 | 23,9/24,6 | 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 | 33,1/33,8 212
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 | 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-bromoanilino 45,5/45,0 | 2,8/2,7 | 24,1/24,7 291
3-bromoanilino 45,5/25,0 | 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 59,7/59,4 | 4,6/4,6 | 29,0/29,4 | 242
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Cyt ot oxi ci t%méﬁ‘omﬁlmCorrpounds f or| 39, 7/681lepd,(hAc 29020, 7L né’é225 Cel |

i ne testegd o lfn mott)—Compogrg j)\ 5 "i‘v“"g %" /59;. %"‘"LCEM‘ELA
HL60 3T3 I'ne |g> 166, 7>166, 7>164, W ’f 12’5/{ $ 222

| P>166, 71483 Pethoknilde, 2>166, 7 162, 4 3008 ) 7RG, ¥ >166, 7
27 cis Z>1B84, 7>?12% @2166 7>166, 7>166. 7 >"§2 3]92‘?;67? 39, 1318°) 7228

Z>166, 7>16/5-methpleniling 66, 7>166, 7 >16654ZO/637 4,9/4,8 31,1/31,9 226

MI>166, 71288;4>3+66196+6>166—790—31+S 1407

or>166. 7>1KEmebygallines0103, 169, 278 eﬁ?@’&éapﬁ%ﬁﬁ 1 3d,1/3266| 722671D6, 498
>166, 770, 799, 5126, 5 2CI BAP8Z; 9101164, 116, 95166; 75?“856, 4169, 6

100, 490, 41]28, 4 3Cl BAP>166, 7>166, 73166, 7148} 6>166, {>166, 7

Example 2
5 Mixture of 10 mmol adenine, 12 mmol 2-methoxybenzaldehyde a 5 mi 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 Substituent CHN analyses
calculated/found
%C %H %N ESI-MS
[M+H"]

2-chlorobenzylamino 55,5/54,7 | 3,8/4,1 | 27,0/27,6 260
3-chlorobenzylamino 55,5/54,8 | 3,8/3,9 | 27,0/27,2 260
4-chlorobenzylamino 55,5/54,5 | 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 | 23,0233 304
2-methylbenzylamino 65,2/64,8 | 5,5/5,9 | 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 | 5,1/5,3 | 27,4/27,9 256
4-methoxylbenzylamino 61,2/604 | 5,1/52 | 27,4/28,3 256
2,4-dichlorobenzylamino 49,0/484 | 3,1/3,0 | 23,8/244 295
3,4-dichlorobenzylamino 49,0/48,6 | 3,1/3,1 | 23,8/24,4 295
2,3-dimethoxybenzylamino 58,9/58,8 | 5,3/5,4 | 24,5/24,7 286




3F BAP>166,

BAP>166, 7>

BAP>166, 7>166, 7>166, 741, 5>166, 7124, 7>166, 7>166, 7 76, 7149,5 4MeO
BAP>166, 7>166, 7>166, 784, 7>166, 7166, 7>166, 7>166, 7 >166, 7118>166, 7 2M

BAP>166, 71

7105, 2163, 2>166, 7>166, 7>166, 7 4F
166, 7>166, 7>166, 766, 459, 2 3MeO

56, 6166, 7>166, 7>166, 7>166, 7 31

BAP>166, 794, 7129, 9>166, 7124, 6133,3 4MsBAP>166, 772, 882, 8160, 472, 188 4Cl
BAP>166, 7>166, 7>166, 7>166, 7>166, 7 2|\/EO BAP>166 7115, 815363, 4>166, 7 98, 2

>166, 7>166
ANO2BAP>16

- Arm—ldf‘f‘71r‘f‘7‘lf‘7 rJ\f\
2o To el A imethory Renzy lamie 1 AR ORR AN o8 | 2457255 286
4 1dmethoxgbenzyiagino BAP S8 ERBNPH 158/576> 1/684,521565 | 7>286, 7
3,316 thoxybenAtdtho’ > 16658 9/580 BV /524 662 £ 4B HF T4 10864
12,4,6-trimethoxybenzylamino | 57,1/57,2 | 5,4/5.4 22,2/22.5 316
3,4,5-trimethoxybenzylamino | 57,1/57,4 | 54/5,5 | 22,2/22,5 316
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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 MCF-7, BT549,
MDA-MB-231; glioblastoma U87MG cells; cervical carcinoma cells HELA;
sarcoma cells U20S and Saos2; hepatocellular carcinoma HepG2; 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 cm? 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 streptomycin, 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 pl aliquots to the

microtiter plate wells. Usually, test compound was evaluated at six 4-fold
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BAP>166, 7>166, 7>166, 7>166, 7>166, 7 28 2F
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1).

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

20  concentrations close to 10-50 pM.

Table 3
Cytotoxicity of Novel Compounds for Different Cancer Cell Lines
25
Cell line tested / IC 50 (umol/L)
Compound | HOS | K-562 |MCF7/B16-F0| NIH- | G-361 | CEM |HELA|HL60
3T3
Kinetin >166,7 | >166,7 |>166,7 155,1
164,1
IP >166,7 | 146,9 |>166,7 92,2 >166,7
162,2
BAP >166,7 | 138,9 | 166,1 >166,7 >166,7
>166,7




LT

macr onol ecul es - proteins and DNA. For detection of apoptotic versus
necrotic node of cell death, two independent nethods were enpl oyed:
assessnment of norphol ogy by el ectron mcroscopy and anal ysis of DNA
fragnentation by flowcytonetry. 29 HL-60 cell line was cultured in 6-well
culture plates with or without 70 M concentration of novel derivatives at
37 C and 5% C2 for 3-24 hours. Foll %\A/i ng the incubation, cells were

pel | eted, washed in Hank's buffered s&‘t solution and processed as

described below 5 Cells were suspended in 2% gl utaral dehyde/ PBS, fi xed
overni ght [§8Z 4C,_ pel P¥6d| AP etiSBded intd 1% agar ( Aek6,7Nobl e]>168.7]co)
thereafter| __Agar bllocks cpat®hing f|xed cells were epoxyde pol lynerijsed,
ul trathin [geadZoned, | >t86ii Lira6et Pei6&yHe posifi xed, ur an»16e77 pcet af>e66,7
contrast ed_and exanijned unfet66,7e| ectrpn m cfoscope. 10|Tnit|al phase
contrast niMJroscopy |extesimnpticeAs |Heelrcabgsl {hat | 5ee8 €W ddls- 0 1) gz exhi bit
typi cal norphol ogi cal featpuri@s20f apoptofi C[CEITE, and|TT WAS Tafer
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formati on M_acf LC Bi7s| 31667 9116617 r prolifer P16 | 68dnpoundsShRtih
ability t selectiMely 1nlh_|_b_|_L_yan:|pcvte roliferati on arke potient
i munosuppMeRBAP < ’(:155{76'[ 16667 68T |t r4l. s pd 987 Wel@4 deylbdped t o >memAur e
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31 BAP >166,7 94,7 | 129,89 >166,7 | 124,6 133,3
4M BAP >166,7 72,8 82,8 160,4 | 721 88
4C| BAP >166,7 | >166,7 |>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
2,4,6triMeO >166,7 [>166,7| >166,7 63,6 153,4
BAP
105,3
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
20H3MeO >166,7 | 26,6 69 41,6 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




DNA precursors are added to the cell culture, cells that are about to
divide incorporate the |labelled nucleotide into their DNA Traditionally,

t hose assays wusually involve the use of radiol abel |l ed nucl eosi des,
particularly tritiated thymdine ([3H -TdR). The anount of [3H]-TdR
incorporated into the cellular 5 DNA is quantified by liquid scintillation
counting. Human heparini zed peri pheral,,bl ood was obtai ned from heal t hy

vol unteers by cubital vein punction. ?ﬁe bl ood was diluted in PBS (1:3) and
nmononucl ea_’;__ﬁnl ls were separated bv._centrif Jgati on in Ficoll-Hypague
density AR (ph?ﬂ'eﬁl; 43614 @,79 139.6at 2200 0B | 35,30 m njard@ss7
Fol | owi ng centriflugati oh. 78% nhiR8yt 21664t e wakhed i h 988 and | esudpended
incell o i um_( RVPIS6T6 U2, PnMedliut ami ne, 100[46&¥| penilenéd7jn, 100
g/m striept onycin,] 10%fetal cplf serum apd sodi um bf carbonate). ThHe
cel | s wer g3Ci#F BABd at t ar get168@nsi16§,7 pb166,7.00. 00D cel T 57136 re [>ashigd by
pipette (1480 1) intqg 96/ wel biasi7cp>as6,rler plajes.” Four-1 plgggdi Tuti[Ghgs Af 15
t he i ntendeddtri€fAPconcent riak1687 Wae&7ladded Rt T1[fie zerp &7 RO T [ghgEots to
the mcrotfiter platg welTs| >{dgsgalshye 7[f €ST cpnpound wWas| egatjuate >%6, i X
4-fold difbusiFeas. Tin TOUT ARLE The ighest—wet 1357 entrgﬁléﬁuf was
266.7 [M [NT —drug [conce ' ¢ =

68\ e exanmedmdu W43 €S- 13\116677}8| S
Wi th excegglfg Of St 9462" 7507 ts—were—act-vateg 350 '>16|u
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t he end offtnhctbat+gr—per 091’66 :7! S——Wej-e—as By using iR
WElE 'Zn wi-t-hi 0. 5 i (9“ >A§E|'f qt Rﬂﬁs&-l uti on

P
7 [3H] - TdR ‘“cetH—etH-tdres—y
‘500 pCG/m) per well for 6 hours at 37 C and 5% O®. The automated cel |
25 harvester was used to lyse cells in water and adsorb the DNA onto
glass-fiber filters in the format of mcrotiter plate. The DNA incor porated
[3H - TdR was "retained on the filter while unincorporated material passes
t hr ouglth. TEleanﬁplbﬂers were dried at roomtenperature overnight, sealed into

a sanple m of scintillant. The amount of [3H -TdR present
in each flbﬁg\ﬁn %%@?PHE{S%MWT;? llsscintillation counting in a
Bet apl ate |i qui i

i munosuppr essa?l? E%Ied\}\%aglg% at e “Ses‘? &&oﬁfc&?% &ﬂ?{eenéir%ﬁgorgé‘éxp ds ED =

( CCPMdr ug @Xﬁ)@mpdrtamnb dlstmgansh @mmmﬁom thhebﬂﬁx) m4jcr0fd%m o'i'lce’llhﬁeaﬁ[)so val ue,
t he drug concent %atl on,inhib ka,s{;gpgr ol.iferati n of 50%of | ynphocytes, was

cal cul at ed®FFSHy £ 8ha g 9}8?5%1’]750@“% {fide or neyinflgmmatipy since
i mmnqupmemigvlaom{g 6Ll YesBéciRPmbéloph s, adR} BEA beldpSleleased into the

extracellular fluid, engulf shrunken portions of the cell In 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

15  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 mblecular

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

20  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.




ability to inhibit polyclonal mtogen induced proliferation of normal human
5 | ynphocytes was anal yzed (Tab. 13). Qur data denonstrate that these
conpounds have only marginal activity on 3Hthym dine incorporation,

nonet hel ess, they efficiently inhibit proliferation of activated

| ynphocytes. Effective i munosuppressive dose of new derivatives under in
vitro conditions was close to 1-20 910 Tabl e 4 | mmunosupressive activity
of novel derivatives SUBSTI TUENT Hunman | ynphocytes R6EDEO (P:\lp
3-chloroanilin 7..3-¢chl oro-5-am noani | i nol2. 4 2-hydroxybenzyl am no0. 5

3- car boxy- 4- chloéhﬁ?rﬁe HH’GZ""E cgﬁ“‘i?aﬂ’b lafes;weth o1 Biithews IR | i no4. 7

3 hyths oxyb bt Biedtealo B SERAAEARNL A7 D S DD R A B RS | 10 18,
3- car boxy- Feltdwing tienintitiaion Scells e ?&Yetéﬁ, RN FEALYY Burrpa shlt8

3-chloroanilino7.2 32 2-fluqrohenzyl am no 2, 3-difluorobenzylamno 2.5 10.7
Exanpl e 6 P andgrocsssedan deschedbedgwovel Conpounds 5 In this exanpl e,

P, 85 91, CHRORLA Syl 0 e ) s RO BR NS PRS00° 25
' 4°C, pelleted and embedded into 1% agar (Agar Noble, Difco) thereafter. Agar

blocks containing fixed cells were epoxyde polymerised, ultrathin sectioned,

osmium tetraoxyde postfixed, uranium acetate contrasted and examined under

electron microscope.

10 Initial phase contrast microscopy examinations indicated that treated HL-60

line exhibit typical morphological features of apoptotic cells, and it was later

confirmed by electron microscopy (Figure 2 and 3). Typical morphological criteria

of apoptosis were identified in cells treated with all novel derivatives tested:

chromatin condensation, nuclear fragmentation, cytoplasmatic blebbing, and

15 formation of apoptotic bodies.

Example 5
Immunosuppressive activity

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

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

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

and DNA synthesis is very attractive for assessing cell proliferation. If labelled




HCA45; passage 80 - designated HCA80) were stained for 13-gal act osi dase
activity. The nediumused for cell cultivation was renpved, the cells were
washed twice in PNS, and fixed in 2-3 m of fixing solution conprised of a
2% 10 formal dehyde and 0.2% gl utaral dehyde in PBS. The cells were incubated
at roomtenperature for 5 mnutes, then washed twice with PBS. The cells
were subsequently incubated at 37C (wpthout CO2) for 1 to 16 hours in 2-3
m of a solution conprising potassiumferricyanide (5 nV, potassium

ferrocyani -gal (55 br.ono-4-chlorq- 3-indolyl-J3-D
15 gal act og’;\%‘g?{'%%ss %%Car]géf 471%3 ,Eﬂ\él.%el%(?'ﬁﬁf%/ GHD S5 4% 2bant ft‘é%}"“}ﬂ-l 6. 0)
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cleaved (pYallyiayqlve Shpcussent rediolpbglled | muclaosides xpraticuiahyt frittesdescent cel | s,

but not ot : M | b d to the action of
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Conpounfl, DNANsnjnentifidd tSeiRSd soditil@abh Sounfingul ture of  Human Fi brobl asts 25
SUBSTI TUENT SENESCENT CELLS (% R6HCA25HCA45HCA80 CONTROL3538

3- chl or oani | i no#&88n 3keparinized npatipbsiph driead aEﬁSnQEwMAﬁbm he8437
3-chl - 5815 Wl 4 3-chl ore- 45 car boxy.ani | i 4

3 car boxy- SOUNPAS B o PRar HES ponTBh D a8 SO 4 Bk P (e

4- br onpani fuionaBERSr delishivere aapirhted by BERBfZatdH m@iéomligﬁﬁ@@mehdiﬂo 4622

- -4-am il 5524 _2-1f| uorobenzyl am no 4316 3-fl uor 0benzyl am no
ggigl gf ﬁyggrg%gtg am gqqﬁogi)Z} ml) at 2200 rgm for 30 minutes. Following

10 centrifugation, lymphocytes were washed in PBS and resuspended in cell
culture medium (RMPI 1640, 2mM glutamine, 100 U/ml penicillin, 100 pg/ml
streptomycin, 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 pl) into 96/well microtiter plates. Four-fold dilutions of

15 the intended test concentration were added at time zero in 20 pl 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 pM. 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 [°H]-TdR:

Cell cultures were incubated with 0.5 uCi (20 pl 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 = (CCPMpg exposed wett/ mean CCPMeantrol welis) X 100%.




3- hydr oxybenzyl am no5322 2- acet oxybenzyl am no6532 3-acet oxybenzyl am no4627
2-acetyl benzyl am no3425 3-acetyl benzyl am no5528

2- hydr oxy- 3- net hoxybenzyl am no 4320 2- hydr oxy- 3-net hyl benzyl am no 5218

2- hydr oxy- 3- chl or obenzyl am no 4314 2, 6-di hydr oxy-4-chl or obenzyl am no 3316
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numbers of lpasiHe sawalsf&alcﬁtaeédrﬁdiﬂthe%mdé@éf&?ﬁhonsg tdie ol dest cells,

g ue

there were only blue cells ranging froma bright to an al nost opaque

col our. N6- subsT teyeluate domminosuppeessive artidty ofesubstitutedyadefines; ttheie i n

retainin 0 J evel, of, senescent cgells.after 80 5 ssages. In the

case of Igo%ﬁg{[ g’n HPQI;J §?}§f1|°9§trpgﬂgepﬁ3&fcteé£%€fe@é‘ﬂ‘§fvmai;€?r%m‘?o live 30%

| onger per iigbliobass Wik Gambrel (vab.| 93). FoaMAkf HerOndtRRE YA Ayd NI DI Lion by
ee

Novel Conpounds tested on w nter wheat eaf3segrrents s of wnter
wheat, Tri Cpmpande shaveuankyy masgingwastivitywen e Rtismeidinen dreorporationj ng wat er f or

24 hours a S verm.culite soaked with Knop' s . sol ution. They
were pl acegg?%tlﬂ? & g\ré,gm%%gﬁg éﬁmg]tt pﬁglég%nf”?l 0314 afgf’éeﬁ%'{"@mcyfféri od at 50
nol . n2. s' . Effeétive ifintimpsuppidisive dogetofmeniderastives bhder feviRloaRagiiand t he second
| eaf 15 had started to ow. Atip section of the first leaf, approximately
35 mm | ong,WaS\/&@SC‘iﬂén%ﬂ/égi-f rom5 seedlings and trimred slightly to a

- conbi nqg wei ght of 100 ng. The basal ends of the five |eaf tips were
placed’in the wells of a mcrotiter polystyrene plate containing 1501 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 |eaf
sections fromdrying out. After a B®ladincubation in the dark at 25C, the

| eaves Immunosupressive activity of novel derivatives

SUBSTITUENT Human lymphocytes
R6 ' EDso (uM)
~ 3-chloroanilino 4.7
3-chloro-5-aminoanilino _ 12.4
2-hydroxybenzylamino 0.5
3-carboxy-4-chloroanilino 2.1
3-hydroxybenzylamino 5.6
4-bromoanilino 4.7
4-chloroanilino 6.2
3-amino-4-chloroanilino 83
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




were renoved and chl orophyl| extracted by heating at 80C for 10 mnin 5 m
of 80% ethanol (v/v). The sanple volune was then restored to 5 m by the
addition of 80% ethanol (v/v). The absorbency of the extract was recorded
at 665 nm In addition, chlorophyll extracts fromfresh | eaves and | eaf
tips incubated in deionised 25 water were neasured. Fromthe obtai ned data,
the concentration with highest activity was selected for each conpound

tested. Relative activity of the conpound at this concentration was

cal cul ated (Tapb—8)- 2T_ eart vty —obtatred—+or—104—M-6-—benzylam nopuri ne
(BAP) was postul ated agu‘lrﬁé%’zyl\aﬂén?/al ues [shown are #réans of five
replicates andjthe \Wmdgu8xddehsyRhoWas flepeated tg’pge. Ttre—Tytokinins to
be 30 tested were dissolved in dinethylsul foxide ( O and the¢ solution
brought up to 10"3Mwith distilled water. This stock was further diluted
in distilled water to concentrations ranging from10"8Mto 104M The fi nal
concentration of DMSO did 35 not exceed 0.2% and therefore did not affect
bi ol ogi cal Rehppigy in the assay system used. Table 6 5 Effect of new
cytokinin derivatives on retention of chlorophyll in excised wheat | eaf
tips. Standehibitioeof SancsoescabeNoveliQoepwends f or 10 replicate deternination

concentgation Actiuit 9 est ed .conpoyndwi th hi ghest [ 104nol.1-1 BAP =
acti vi t§/ 100% Aﬁbf‘?’f'%a&iﬁfz }M%B’Pg)g‘gr{ﬁw%%w icakds @f earippD)

2. 6- (3- 11 upLbanEybRITbARLFWIDENE S - - desi

3.6-(4-fl ugr oggzyl a?nbno)%r isne%lg% , g%( §F$254.p8§s€§9 C4f§| ordc?ﬁ}é‘r‘]azt%q am no) puri ne

LS S S n e gl
. O- -C ar,.onen am,no) pur e ' 2, R . O- -pronopenzyl am no) purl ne
10, 52 14 82NV ﬁ%ﬁbﬂé@i&wsﬁ%ﬁ ¢ultieation gvaspiemoved, the cells were

2o 7" IR PP B2, 200 3l s ompriedofa 2%
11. 6- ( 20 nefarpildehydel andi MY gitandd€iydd 58 PEBOThe 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 to 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-chloro-3-indolyl-B-D-

15  galactopyranoside) (1 mg/ml), in citric/phosphate buffer, pH 6.0) Following

this incubation period, the cell samples 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 5
The effect of Novel Compound. on Number of Senescent Cells in Culture of
Human Fibroblasts
25
SUBSTITUENT SENESCENT CELLS (%)
R6 HCAZ25 HCAA45 HCAS80
CONTROL 3 5 38
3-chloroanilino 4 5 25




12. 6- (3- et hyl benzyl am no) puri ne10111 (16) 13.6-(4-nethyl benzyl am no) puri ne
1035 (23) 14.6-(2-net hoxybenzyl am no) puri nel0269 12
15. 6- ( 3- met hoxybenzyl am no) puri nel0"178 16
16. 6- (4- met hoxybenzyl am no) puri ne 1079 (6) _ _ _
17.6-(3-ni trobenzyl am no) puri nel060 (15) 18.6-(4-nitobenzyl am no)purine

1083(-+-8) 19.6-(2, 4-di chl orbenzyl am 8@) purinel0"0
20. 6- (3, 4- d| chl or benzyl ani no) purl ne 107117 22
21. 6- (2 3- J' et Ila)iu anz murl re-310109 gl-_\\
22, 6- (2. 4- i met hox y‘ﬁg}‘@’fﬁwp%ﬂ Bloi ne  1p"265(11) 4 29
23. 6- (3, 4- di ret hoxybenz mo)ypurtTe Tof3—1 )
24. 6- (3, 5- finet hoxybenzyl am no) puri ne 10[6 1325 4-am ‘ho- 64 ( 3- 250121 (7)
hydr oxybengyl anmi ndrhlord-feandfioadiltdel or - 6- (B- 19, 140 (13§ hygroxypenzyl am no
urine 27. 2fwethythio-6-(3- 1050 5 (23 5) hydroxybenzyl aniino _urine 36
28.6- (2, 4, p- 10’ 63(<&1}°r914rmq1mmbe¢azy| anmijno ufine|29.62(3,4,5- ;15)251(();)139 2
tri met hoxypenzyt=amng - 2—4—tHH-dverebefaH-ar-Ro)puri-ne—1
31.6-(3,5-Mifl uo(réo‘be ONT“! #ﬁ?ﬁ?j“b‘ﬁ@ne 10"[156 % 20 )
32.6-(2, 3, A-trifi-baponedn DRNRPT T NE 1Uf1451(¢4) 67 (3 LﬁléUl -4-10"141
(20) fl uorpbenzyl am nn url ne 3. 6-(2-hydroxy-3-10"34 {5) npethoxybgnzyl am no
urine Exanpl e 8 5 St4-hrdnaiandimoef f ect of |t he fiew ¢onpaunds|on g8 ant| cel |
division 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-fluorobenzylamino 3 3 15
2-hydroxybenzylamino 3 4 17
3-hydroxybenzylamino 5 3 22
2-acetoxybenzylamino 6 S 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




Cyt oki ni n- dependent tobacco callus N cotiana tabacumL. cv. Wsconsin 38
was mai ntained at 25 C in darkness on nodified Mirashi ge- Skoog nedi um
containing per 1 liter: 4.unol nicotinic acid, 2.4 nol pyridoxine

hydrochl oride, 1.2 gnol thiam ne, 26.6 gnmol glycine, 1.37 nol gl utamnm ne,
1.8 umol nyo-inositol, 30g 10 of sucrose, 8g of agar, 5.37 nol

a-naphtyl acetic acid (NAA) and 0.5 noky benzyl am nopurine (BAP).

Subcul tivation was carried out every three weeks. Fourteen days before the

bi , th td t.ransferred to the nedia wthout

o byl am nopeat SLiRERbfet S ARRISL £l of ssarsehnsiang 1 om ¢ he

i ncrease i bechmesiarkes|Hou $he\sTdesd coldy, tigdre ey orYl?%'ﬁx% &lis ‘fmrgﬁxiglvf?&hgn' Fi ve
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replicates rg 15 prepared for each ¢yt okinin concent on"and the entire
test was r@ﬁé Big to g almost enagns ealeurodt -sibssithtethadenirehieriomiveewereat i on Wi t h

hi ghest ac{d.yi : . ach ., c und tested. Relative activity
of the corr?)éo nﬂﬁgﬁﬁ??&:@%ﬁrﬁ& tFo rm}ﬁgangglsm%ﬁnéd’eﬁ%ﬁ@?r &P. The
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concentrations ranging from10"8Mto 104M The final concentration of DMSO
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t he assay j‘é‘fp used. 25 37 Table 7 The effect of new cytokinin
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7.6- (2- br A58 #Egﬂloafnsﬁ’o)%@gr deys1tie 10 1¢H)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 150ul ofa 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. After a 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




8. 6- (3- br robenzyl am no) purine 10' 85 (11) 9. 6-(4-bronmobenzyl am no) puri ne
1015 (9) 10.6-(3-iodobenzyl am no) puri ne 1076 (8)

11. 6- (2- met hyl benzyl am no) purine 10118 (3) 12.6-(3-methyl benzyl am no) purine
10" 79 (f5) 13.6-(4-nethyl benzyl am no) purine 10"52 (8)

14. 6- ( 2- met hoxybenzyl am no) purine 10" 79 (5)

15. 6- (3- met hoxybenzyl am no) puri ne 107@ (20)

16. 6- (4- met hoxybenzyl am no) puri ne 10" 39 (17)

i;g Eg j g %& %ﬁ %@m’ ggﬂaidxot%gf}gt lélpf?)glcal activity in the assay system
19. 6- (2, 3- dsediet hoxybenzyl ami no) purine 10'8,5 (2)

20. 6- (2, 4- di met hoxybenzyl am no) purine 10"21 (5)
21.6-(2,4,6-trimethoxybenzyl am no) puri ne 1013 (6)

22.6-(3,4,5-tri met hoxybenzyl ani no) pugib?% 10" 19 (3)

23. 6- (3, 4-di hydr oxybenzyl am no) purin 4 (f1)

24. 6- (23 4- dffdctiof meivenzolidiidadyapives &@ﬂe@erﬁﬁn(oﬁhbmphyll in excised wheat leaf
25.6-(3,5-diflugr ogenzyl am_no) purine 10'97 (3)
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8. |6-(3-bromobenzylamino)purine 10 48 (£6)
9. |6-(4-bromobenzylamino)purine 10° 30 (15)
10. | 6-(3-iodobenzylamino)purine . 10* 83,5 (£23)
11. | 6-(2-methylbenzylamino)purine 10* 158 (£29)
12. | 6-(3-methylbenzylamino)purine 10 111 (£16)
13. | 6-(4-methylbenzylamino)purine 10* 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 10 60 (£15)
18. | 6-(4-nitrobenzylamino)purine 10 83 (£8)
19. | 6-(2,4-dichlorbenzylamino)purine 10 0
20. | 6-(3,4-dichlorbenzylamino)purine 10™ 117 (22)
21. | 6-(2,3-dimethoxybenzylamino)purine 10 109 (£5)
22. | 6-(2,4-dimethoxybenzylamino)purine 107 26 (£11)
{ 23. | 6-(3,4-dimethoxybenzylamino)purine 107 43 (£17)
24. | 6-(3,5-dimethoxybenzylamino)purine 10 16 (£1)
25. | 2-amino-6-(3- 10 121 (£7)
hydroxybenzylamino)purine
26. | 2-chlor-6-(3- 10 140 (13)
hydroxybenzylamino)purine
27. | 2-methylthio-6-(3- 10 50,5 (£23,5)
hydroxybenzylamino)purine
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cotyl edo
14. 15, 14&32.18-(2,38-trifRlorcBenzyZakino)purine 107 131 (+22)
33. | 6-(3-chloro-4- 10 141 (£20)
fluorobenzylamino)purine
33. | 6-(2-hydroxy-3- 107 34 (£5)

methoxybenzylamino)purine

Example 8
5  Stimulation effect of the new compounds on plant cell division
Cytokinin-dependent tobacco callus Nicotiana tabacum L. cv. Wisconsin 38
was maintained at 25 °C in darkness on modified Murashige-Skoog medium,
containing per 1 liter: 4pumol nicotinic acid, 2.4 pmol pyridoxine hydrochloride, 1.2
pmol thiamine, 26.6 pmol glycine, 1.37 pmol glutamine, 1.8 pmol myo-inositol, 30g
10 of sucrose, 8g of agar, 5.37 pmol a-naphtylacetic acid (NAA) and 0.5 pmol
benzylaminopurine (BAP). Subcultivation was carried out every three weeks.
* Fourteen days before the bioassay, the callus tissue was transferred to the media
without 6-benzylaminopurine (BAP). Biological activity was determined from the
increase in fresh callus weight after four weeks of cultivation. Five replicates were
15 prepared for each cytokinin concentration and the entire test was repeated twice.
From the obtained data, the concentration with highest activity was selected for each
compound tested. Relative activity of the compound at this concentration was
calculated (Tab. 6). The activity obtained for 10 M 6-benzylaminopurine (BAP)
was postulated as 100%. The cytokinins to be tested were dissolved in
20  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 10*M. The final concentration of DMSO did
not exceed 0.2% and therefore did not affect biological activity in the assay system
used.
25




2. 23. 24. 25. 2 27. 28. 29. 30. 31. 32. 33. 34. Conpound

2
6- (2-fl uor obenzyl ani no) purine 6-(3-fluorobenzyl ani no) purine
6- (4-fl uorobenzyl ani no) purine 6-(2-chl orobenzyl am no) puri ne
6- (3- chl or obenzyl ani no) purine 6-(4-chl or obenzyl ani no) puri ne
6- ( 2- br omobenzyl am no) purine 6-(3-bronpbenzyl anii no) purine
6- (4- br omobenzyl ani no) purine  6-(3-i odébenzyl am no) purine
6- ( 2- met hyl benzyl anmi no) puri ne 6- (3- net hyl benzyl ani no) puri ne
6- (4- met Eyl benzyl ani no) pur| ne 6- (24ﬁhb{¢?é¥bggﬁ)zl| ?;nmn%l)outrjlr?ﬁe
X r . N
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6 (2, 3-dl met hoxybensyl amm nay peatdnl afcht Ty oy SReREBBE-1 am noj pur | ne
Tested compound Concentration act1v1ty (%)
with highest | [10°mol.I"' BAP =
activi 100%]
: : (mol.I")
1. | 6-(2-fluorobenzylamino)purine 10°° 111 (£21)
2. | 6-(3-fluorobenzylamino)purine 10” . 135 (£8)
3. | 6-(4-fluorobenzylamino)purine 10°° 122 (£12)
4. | 6-(2-chlorobenzylamino)purine 10° 93 (+4)
5. |6-(3-chlorobenzylamino)purine 107 94 (6)
6. | 6-(4-chlorobenzylamino)purine 10° 64 (£8)
7. | 6-(2-bromobenzylamino)purine 10° 102 (£5)
8. | 6-(3-bromobenzylamino)purine 10° 85 (x11)
9. |6-(4-bromobenzylamino)purine 10° 15 (9)
10. | 6-(3-iodobenzylamino)purine 10° 76 (£8)
11. | 6-(2-methylbenzylamino)purine 10° 118 (£3)
12. | 6-(3-methylbenzylamino)purine ’ 10° 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-methoxybenzylamino)purine 10° 39 (£17)
17. | 6-(2,4-dichlorobenzylamino)purine 10 11 (£3)
18. | 6-(3,4-dichlorobenzylamino)purine 10 45 (£7)
| .19. | 6-(2,3-dimethoxybenzylamino)purine 10° 8,5 (£2)
20. | 6-(2,4-dimethoxybenzylamino)purine 10° 21 (£5)
21. |6-(2,4,6-trimethoxybenzylamino)purine 10* 13 (£6)
22, | 6-(3,4,5-trimethoxybenzylamino)purine 10 19 (£3)
23. | 6-(3,4-dihydroxybenzylamino)purine 107 4 (x1)
24. | 6-(2,4-difluorobenzylamino)purine 10 95 (1)
25. | 6-(3,5-difluorobenzylamino)purine 10° 97 (£3)
26. 16-(2,3 ,4-trifluorobenzylamino)purine 10° 76 (£4)
27. | 6-(3-chloro-4- 107 90 (1)
ﬂuorobenzylammo)purme
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Testing of novel compounds in amaranthus bioassay
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. After 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 5 cm Petri dishes on two layers of filter paper soaked in 1 ml of
incubation medium containing 10ymol NA;HPO,- KH,PO4, pH 6.8, 5pmol 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. After a 48 h of incubation at
25°C in darkness, betacyanin was extracted by freezing the explants in 4 ml 3.33 uM
15 acetic acid. The concentration of betacyanin was determined by comparing the
absorbance at 537nm and 620nm as follows: AA = As3tm — Agonm. 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/hypocotyl explants.




- ivity (99

- 164 1b-4 104 1064 10 10-4 104 |ow 104 acti vi
ig"gnéPAl}? égplg 10094 116 (3) 140 (5) 44 (4) 109 (8) 96 (gé 3g§7%69?7§6)
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39
Compound Concentration activity (%)
| with highest | [10°mol.I” BAP =
Activity 100%]
(mol.l)
1. | 6-(2-fluorobenzylamino)purine 10* 116 (£3)
2. 6-(3-fluorobenzylamino)purine 10* 140 (z5)
3. | 6-(4-fluorobenzylamino)purine 10° 44 (+4)
4. | 6-(2-chlorobenzylamino)purine 10 109 (+8)
5. | 6-(3-chlorobenzylamino)purine 10° 96 (£5)
6._| 6-(4-chlorobenzylamino)purine 10° 35&7)
|_7._|6-(2-bromobenzylamino)purine 10* 94 (+6)
8. | 6-(3-bromobenzylamino)purine 10* 71 (&5)
9. | 6-(4-bromobenzylamino)purine 10° 17 (£7)
| 10. | 6-(3-iodobenzylamino)purine 10” 79 (3)
| 11, | 6-(2-methylbenzylamino)purine 10” 98 (£22)
12. | 6-(3-methylbenzylamino)purine 10° 84 (£14)
13. | 6-(4-methylbenzylamino)purine 10” 26 (+10)
14. | 6-(2-methoxybenzylamino)purine ' 10° 77 (£5)
15. | 6-(3-methoxybenzylamino)purine 107 90 (+16)
16. | 6-(4-methoxybenzylamino)purine 10* 23 (£2)
17. | 6-(3-nitrobenzylamino)purine 10* 66 (£7)
1.18. | 6-(4-nitrobenzylamino)purine 10* 25 (£2)
19. | 6-(2,4-dichlorobenzylamino)purine 10 19 (8)
20. | 6-(3,4-dichlorobenzylamino)purine 10* 63 (£10)
21. | 6-(2,3-dimethoxybenzylamino)purine 10* 22 (&3)
22. |6-(24-dimethoxybenzylamino)purine 107 12 (£2)
23. | 6-(3,4-dimethoxybenzylamino)purine 10* 27 (£6)
24. | 6-(3,5-dimethoxybenzylamino)purine 10* 1,5 (1)
25. 6-(2,4,6-trimethoxybenzylamino)pun'ne 10* 3 (#3)
26. 6-(3,4,5-trimethoxybenzylamino)puﬁne 10 2 (£2)
27. 6-(3,4—dihydroxybenzylamino)purine 10* 8 (£3)
28. | 6-(2,4-difluorobenzylamino)purine 10° 88 (+7)
29. | 6-(3,5-difluorobenzylamino)purine 10* 108 (+2)
30. | 6-(2,3,4-trifluorobenzylamino)purine 10° 94 (£3)
31. | 6-(3-chloro-4-fluorobenzylamino)purine 10° 91 (£7)
32. | 6-(2-hydroxy-3- 10 19 (3)
methoxybenzylamino)purine
33. | 6-(3-hydroxy-4- 10* 24 (£1)
methoxybenzylamino)purine :
34. | 6-(4-hydroxy-3- 10* 10 (2)
methoxybenzylamino)purine
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supplemented with 10 uM BA, mT, oMeOBAP or mMeOBAP (compound no. 14

and 15, respectively).The control medium didn’t contain any cytokinin. Afier a

15 culture 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

20 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 rooting significantly
better, when compared with BAP itself (Tab. 9).

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

Cytokinin In vitro Ex vitro
Number |Flower Root Total root | Root number | Total
ofnew |number per | number per |length per | per plant root
shoots  |explant explant explant length
per (cm) per plant
explant (cm)

0 0.2 0.03 0.8 1.2 4.6 17.1
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- BA* 3.8 0.00 0.0 0.0 0.6 1.1
MOHBAP 2.1 0.16 0.0 0.0 1.4 3.8
OmeOBAP |1.0 0.29 0.0 0.0 2.5 8.5
MmeOBAP (4.3 0.03 0.0 0.0 1.7 4.1
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*BA= benzylamino

Example 11
Early shoot senescence inhibition of tissue cultured roses (Rosa hybrida).

Tissue cultured roses suffer from senescence symptoms. The leafs start to
turn brown and after some weeks all explants in a vessel die off. The symptoms start
earlier when the aeration of the vessel is inhibited, for instance by a plastic foil. This
suggests that ethylene our other gaseous components are involved. The cytokinins
which are applied to the medium, induce ethylene, so it looked worthwhile to test
the promising new cytokinin compounds on this system.

Rosa hybrida ‘Pailin’ (a cut rose) was cultured in 350 ml vessels with a screw
on polycarbonate lid. Each culture vessel contained 100 ml autoclaved medium (120
°C, 20 min). The cultures were maintained at 23+2 °C under a 16 h photoperiod at 40
pM m? s PAR. The basal medium (BMR) contained Murashige and Skoog (1962)
macroelements, microelements and vitamins, 36.7 mg/l NaFeEDTA, 50 mg/l
NaFeEDDHA, 100 mg/l M myo-inositol, 30 g/l sucrose, 100 mg/1 glycine, 50 mg/l
calcium pantothenate, 100 mg/l L-glutamine and 7 g/l agar-agar. This medium was
supplemented with 10 M BA, mT and mMeOBAP. The last 2 cytokinins were filter
sterilised and added after autoclaving the medium in the vessels. The control medium
didn’t contain any cytokinin. After a culture period of 6 weeks, scoring senescence
symptoms was started. The day on which the first brown leaf appeared was noted for
each plant (Fig. 8), as well as the day of complete dying of the whole explant (Fig.9,
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

compound. Even after 121 days almost all plants were still alive. Although some




BA* 3. 80. 000. 00. 00. 61. 1 MOHBAP2. 10. 160. 00. 01. 43. 8 OreOBAP1. 00. 290. 00. 02. 58.5
MreOBAP4. 30. 030. 00. 01. 74. 1 *BA= benzylam no 5 Exanple 11 Early shoot
senescence inhibition of tissue cultured roses (Rosa hybrida). Tissue
cultured roses suffer from senescence synptons. The leafs start to turn
brown and after sone weeks all explantg, in a vessel die off. The synptons
start earlier when the aeration of th& vessel is inhibited, for instance
by a pl aStibg foi | . Thilzl 10 suggests that ethylene our other gaseous
conponent s ‘are" 1°AVEI0BY. notThe 2¥qideskems mediumhwidhmMeOBAB) thegt flantd daldredi um

i nduce et hypkegsil gt 0 i to test .t rom si ng. new

cyt oki nin Qonpou%gge%nfot%i gégygé@é%ﬂwgogﬁe hVBr(ﬁﬁ’M?aﬁ nis ¢ Significaplose) was
cul tured i rhmwembnt\ieﬁmehierop'rdﬂagai(ﬁﬁdfw{sesQmsﬁ%yﬁéﬁ)bonat e lid. Each culture

vessel contained 100 m autoclaved nedium (120" 15°C, 20 m n). The cultures
were mapntai ned at 232 C under a 16 h photoperiod at 40 Mm 2 S-1 PAR The

basal di um ( BMR) cont ai ned Murashi ge and Skoog (1962) macroel enents,
m croel ememkgmaedovi tamns, 36.7 ng/l NaFeEDTA, 50 ng/l NaFeEDDHA, 100
mg/1 M nyo-inositol, 30 g/l sucrose, 100 ng/l glycine, 50 ng/l cal ci um

pant ot henaDsy Capdlesy/ 1 L-glutanmine and 7 g/ 1 agar-agar. This nedi um was 20
suppl enent g&quth 10 NIhBA, ml and nmVeOBAP. The | ast 2 cytokinins were
filter st aDuHes,ftphod adichgontains2 g petiens thheonymuindsiof the forgumessel s.
The contr of, 1@ s [k Lh..an tokinin. After _a .culture period of
6 weeks, scori ng%ﬁ@??&@éﬁ@@%%@my@ Wg{gﬁ@g@_les-pﬁgcw@ggdmmj ch the
“first H}omelpmedppé’dfm:was noted for each plant (Fig. 8), as well as
the day of conplete dying of the whole explant (Fig.9, 25 10). On nedi um
with BA, the relative nunber of dead plants |ooks |ike a signmid curve,
suggest i ngCempetitigcat al yti c senescence effect, maybe caused by ethylene. It
woul d be interesting to neasure the ethylene concentration in the
headspace. Aeveinerediant mVBZEA® t he situation inproved. mVeOBAP was

definitel ypfihe best 30 c ound. Even after 121 days alnost all plants were

still alive. Al though somB”#2 brown | eaves coul d not be avoided on a nedium
wi t h riive OBXReatishege pl an'qgogoul d be easily used for a next subculture. The
use of 2CBAP i s a significant inprovenent in the mcropropagation of
roses (Ros@fRpBNYgarats 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, If and III mentioned in the preceding or following Examples as

active ingredient, are prepared as follows:

Composition
30  Activeingredient 250g
Lauroglycol 2 litres




Example 12 Dry Capsul es 5000 capsul es, each of which contains 0.25 g of
one of the conpounds of the formula 1, Il and Ill nentioned in the
preceding or follow ng Exanpl es as active ingredient, 10 are prepared as
foll ows: Conposition Active ingredient 1250 g Talc 180 g 15 Weat starch
120 g Magnesium stearate 80 g Lactose 20 g Preparation process: The
powder ed substances nentioned are pr ed8ed t hr ough a sieve 20 of nesh width
0.6 mm Portions of 0.33 of the m xture are transferred to gel atine
capsul es wftRPHE BIogess: The papdated activd ingedient s sieperided ip LanbglykSO t

Capsul es 2 f | ati apsuyl.es, .each of which contains 0.05gof
one. of thea’é@%@%ﬁ?@s&l Hlirae, SWisidits g-ﬁ-’,ssafl}&&ﬁ% {’ch}@ﬁfl igevad in & Wehe

recedin Ivérivet V& P&Xt [ ' ' are pr.epar as
ol | ows: Comostt | one S ao A SToatBac L 3 ke HoBEE Sl e T o s
Pr epar at i ofegniste are thea tpmafbercd do aofi golatind Gaphl @By hfeafd!oPANABEhId-N

Laur oglyko ropyl ene glycol laurate, Gattefosse S. A, Saint Priest,
Fr ance)yangﬁ%%&a(ﬁ‘gmf‘n a wet- pulveriser to a particle size of about 1 to 3

m Portions of in each case 0.419 g of the mxture are then transferred to

soft gel atine capsul es by neans of a capsule- 5 filling machine. Exanple 14
Sof t CapsuE’é?énIQEB‘b soft gel ati ne capsul es, each of which contain 0.05 g of
one of thes&@gg@pfégs of 10 the formula I, Il or IIl nentioned in the
precedi ng or OW ng Exanpl es as active ingredient, are prepared as

fol I ows: Giopast igtlatine Apbileg ehes RSN EorRaR 095 LIS AR chudpobidk of

10  the formula I, II or III mentioned in the preceding or following Examples as active

ingredient, are prepared as follows:

Composition

Active ingredient 250 g
15 PEG400 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 wet-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 Applicability

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

pharmaceutical industry, in cosmetics, in biotechnology and in agriculture.




Tween 80 1 litre Preparation process: The powdered active ingredient is
suspended in PEG 400 (polyethylene glycol of Mv between 380 and about 420,
Si gma, Fluka, Aldrich, 20 USA) and Tween(r) 80 (pol yoxyethyl ene sorbitan
nmonol aurate, Atlas Chem Inc., 1Inc., USA, supplied by Sigm, Fluka,
Al drich, USA) and ground in a met-pulvE iser to a particle size of about 1
to 3 mm Portions of in each case 0.43 % of the mxture are then
transferred to soft gelatine capsules by neans of a capsule-filling
machi ne. 25 Industrial Applicability Tﬁ%ﬂEQM/heterocyclic conpounds based
on N6-substituted adenine according to the invention are useful in
di agnostic and therapeutic nethod especially in the pharmaceuti cal
i ndustry, i nl.dseretydis compotindstiasdhel Niyultichtédadegine of tHelieeralifbrGuRilns 1.
Het er ocycl i ¢ conpounds based on N6-substituted adeni ne of the general
formulal R6 NN R2ZNHS5I and the pharnmaceutically acceptable salts
t hereof, wherein R2 is hydrogen, hal ogen, droxy, al koxy, am no, hydrazo,
mer capt o, carboxyl, 10 cyano, nitro, am dg, sulfo, sulfam do, acyl am no,
acyl oxy, al kyl am no, dial kyl am no, al kyl capt oy, cycl oal kyl and car banoyl
) -
b

group, R6 is R6'-X, wherein Xis -NH, NECI- . R6' is substituted

phenyl, 15 whereas the generic substituent gr ve neani ngs identi cal
with the definitions of the correspond] gr defined in this
| egend, wherein "substituted phenyl. #€fe

nyl which is optionally
substituted with one to five functiZonal gr oups ch as hal ogen, al kyl,

hydr oxy, am no, acylam no, carbanoylam no, hydrazi no, nercapto, al koxy,
al kyl mer capt o, al kyl am no, am do, 20 carboxyl, nitro, sulfo as defined
her ei n; "shal ogen" refers to fluorine, bromine, chlorine and iodi ne atons;
"hydroxy" refers to the group -OH, "nercapto” refers to group -SH;

and the pharmaceutically acceptable salts thereof, wherein

R2 is hydrogen, halogen, hydroxy, alkoxy, amino, hydrazo, mercapto, carboxyl,
10 cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino,

alkylmercapto, cycloalkyl and carbamoyl group,

R6 is R6’-X,

wherein X is -NH-, -N(C1-6 alkyl)-;

R6’ is substituted phenyl,
15  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,

carbamoylamino, hydrazino, mercapto, alkoxy, alkylmercapto, alkylamino, amido,
20  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;

“alkyl®“ refers to branched or unbranched C;-Cs chain which is saturated or
25  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;




"alkyl" refers to branched or unbranched Cl-C6 chain which is saturated or
25 unsaturated being selected fromthe groups such as nethyl, propyl,

i sopropyl, tert- butyl, allyl, vinyl, ethinyl, propargyl, hexen-2-yl and
the Iike exenplifying this term 45 "substituted alkyl" refers to al kyl as
just described including one to five §¥§stituents such as hydroxyl,

nmer capt o, al kyl nercapt o, hal ogen, al koxy, acyl oxy, am no, acylam no,
hydrazi no, carbanoyl, am do, carboxyl, sulfo, acyl, 6 guanidino and the

i ke, wher eb;?ubfﬁlé%téd ghkslipsianmip qibylaasuawd@@prxbsd enéuciz@g pom toafl nsubBtitaers al ky|

, 5 t od
TEL 15,1 WA nIALE o R ont o o, Y bt
cycl oal kyl , azxytmtmm uiyehlamldaaiah&)dyl amiyioj @ehb@gﬂ oadlfoylacyll gaariginb tant&be

cycl ohet eroal kyl . as defi ned herei n al kyl mer capt 0" denqtes the group - SR,
where R is 3&%@%@3%& SrOYPREBRY' eﬁ%ﬁ'ﬂﬁg to anifarbon AFRGL ¥ allRd mgtehip - SR,

where R iss H y e e am do"
denot es tso tﬁle@é?og%ﬁég Hggidué\)/nte)?éj Vg’eanié %ﬁkﬂé gw}ﬁﬂ‘tid]#ikﬂ 5& ks)stt]i%%{%% ed

al kyl ; "acyldrytenoylastkydr osigstit@ied) Rryhatiere @cﬂ&lhyldrmgaentutedl qucloalkyl

substl tuted al ubsti tut aryl., .ar substituted

aryl al kyl , rﬁaﬁem{lyy Qﬁﬂi’tsfl‘t‘lﬁﬁdé'd’ @g‘ﬁ‘ie&i‘*@% me%‘e’@é‘%l ned her ein;

"aryl oxy" der&%% QLAHP I egrY & e

het er oaryl or suebstllgt u?%%géé?%#gg?ySﬁgvgﬁgﬁgg%géf?nﬁgﬁedrlﬁe&g grc’%F)Kyl am no"
denot es t he ‘guldelpdeniRR the gioap e-SR:;Bndhétedtis H redliep en debstityted alkyhasdietiged,

al kyl , @bstltut ed al kyl, aryl, substitut ed aryl, heteroaryl or substituted
20 het er eég defined herein; "am do" denotes the group -C(O NRR , where

R and R nmaysyig@rRrdesotss tbethéﬂgfiﬁ@gsomakkyme&unssuad yedk af kadlq(]l afyl

substltut ed aryl, heteroaryl stituted heteroaryl as def i ned herein;
"car boxyl " cahgiteted ebalgr oup - -C(O OR, where R i s hydrogen, alkyl,

bstituted . ¢ I t t h
hotaryl as defyhalries gt RN ke Bieen Tk ol Rl iher e R
may be al kylsubstithel Iaf}kltﬁsllaﬂbkydubstltb@ﬁ%ﬁﬁﬂt?l @ycl@élkt I, spstiaked SHicRANGI Y |

het er oar yI and substituted heteroaryl as defi ned erei n; ‘car bam)yl am no"
denot es Phe C&j’iﬁ@@fbhwm where R is al kyl or aryl; 30 aryI or

e O BRI, A O b T, AT 5, 119
ring is ar muhstitutedhetkro%rya,géeap@tsrchﬁneﬁbena:nht hyI napht hyl , anthryl, or
phenant hryl ;“alkylamino“ denotes the group -NRR’, where R and R'may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl or substituted
20  heteroaryl as defined herein;
“amido® denotes the group -C(O)NRR’, where R and R" may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl as defined herein;
“carboxyl“ denotes the group -C(O)OR, where R is hydrogen, alkyl, substituted
25  alkyl, aryl, substituted aryl, hetaryl or substituted hetaryl as defined herein;
“acylamino” denotes the group -NHCOR, where R may be alkyl, substituted alkyl,
heterocycle, aryl, substituted aryl, heteroaryl and substituted heteroaryl as defined
herein;
“carbamoylamino” denotes the group NHCOOR, where R is alkyl or aryl;
30 “aryl® or “ar refers to an aromatic carbocyclic group having at least one aromatic

ring as phenyl or biphenyl or multiple condensed rings in which at least one ring is

aromatic as 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl;




46 "substituted aryl"” refers to aryl as just described which is optionally
substituted with one to five functional groups such as hal ogen, alkyl,
hydr oxy, am no, acylam no, carbanoyl am no, hydrazi no, nercapto, al koxy,

al kyl mercapto, al kylam no, am do, carboxyl, nitro, sulfo as defined
herein; 5 "heterocycle" refers to an q&§aturated or aromatic carbocyclic
group having at | east one hetero atom such as N, 0 or S, within the ring;

the ring being sjngle such as pyranyl, pyridyl or furyl or nmultiple
condensed sucHb¥UGd, Pﬁfig fﬂ??fﬁw ?ry}r; Ay U describrd Which Mptwal%ﬁ%FW%ﬁwh whi ch

can opti onal i i e 1 I , ]

hydr 0>F<)y, cya(%]ﬂ(s Qﬁiﬁ%ﬂkﬁ%ﬁ}%%@%sﬁcﬁ%}%ﬁ !%ﬁﬁh&%’ %gflroggy%gﬁ%’&h& 1@910,

car banoy| anm caobanagytéroing, hydatiy) meicapto, alkoyxy nekylaptrapta allydayino, amidbo,

sul fo, sul fanli) do atnd t&e | i kte defined; "heteroaryl" refers to a
AL g suli agde Hﬁaiﬁ@frér ocyclic ring is

heterocycl e is aromatic;

"substit ut ed«RQEBERAE Vileters ﬁ)fﬁflﬁlsﬁtgra?edﬁta%rﬁﬁty&|c§rb‘89§dlfaréﬁ&gyh t YasPOl ¥
substituted 15 with one to five functional groups,” suc s hal“ogen, ani no,
hydr oxy, cyams, hetéroratom, sushaap¥,oQ alkoxighin dhk yihgnthe gingawypgsingle, such as

car banoyl am ng cyl oxy, dial kyl am.no, al kyl mercapto, carbpxyl, am do,

sul fo, sul faﬁﬁréﬂﬁ’ é?ﬁﬂé)%/lh%r qr%f;XEy%ﬁ&eD@&dengﬁtgﬁ@| .qugr@fzgﬁgylt SUFREL gr oup
-R-Ar wher e fNindlfy@6r Béngbfi@arlivhadhcaR dptioadlkybe @isubsti#iied of iRdnaddwitn gr oup
wherein the aryl groups can optionally be unsubstituted or 20 substituted
wi th groups halegsnagming, dydroxyanyany, nieq| meicaplo, alkpkiarrdkylamine acHgmimezi no,

acyl oxy, nal kyl |, al koxy. ;ak kyl mer gapt o | kyl am no, ani do

car boxyll,O hy%?%&@ﬂyﬁé@i/ 0,’ aﬁﬂto F ,Xlr%krytl, 8 a@ﬂ F‘P‘af"ﬁﬁ‘a ’ %ﬁr Of(?]g@ngg})’d%ﬁoned
herein;, "heutfaeaddk yhd theaifkers définddne group -R-Het where Het is a

het er ocycl e ‘%oup and Ris an_alkyl group, said heteroal kylﬁg_r oups bei ng
optional |y ustaseuyt utdersoto & histarpeyriedn 2whigh tah legsbops halerRcydichehgden,

am no, hydraoxy, .gyano, nitro, nmercapto, alkoxy, alkylamnno, acylan no,

car banoyl am no, acdyl oxy, dial kyl am no, al kyl nercapto, carboxyl, am do,

sul fo, sul f dFubkitutad deteheryli kefeastodehdtanddydie bpiiondlg froemes or pdlgtsebsiaityd al kyl "
refers tq the group --R-Het-Ar where Het Ar is a heteroaryl group and Ris
al kyl orl(%sub‘g’tﬂi1 £o¢ E‘Uﬁﬁ? Kynctiqpal isaapsy pechiast balogsn; |1aBRgs| hygFawp §Yan nitro,

optionally n i . ar It L1t 1 . aS
hal ogen, al ngllag%tgbil# ?’t?}h’tattlalgﬂﬁgllnlg’y?&%ﬁ]%gk%ggfj%%lﬁgogg%gé& ﬁ%lg%{ﬁ&% iol,
sul fo and t redkflinescap®, deboxydchnhido euifobefifamido, 47d theylikeaaldkfihéd;refers to a

di val ent cygl i r..polycyclic al ky roup containing 3 to 15 .carbon atons;
"substitut ed a&aﬁﬁ%gﬁ r5¥9 QfeegrQuPdkagW’g‘F@ kA a‘b?‘é’gﬁr ‘%ilﬁ&ﬁ%(g@rto

five substituted alkyl group wherein the aryl groups can optionally be unsubstituted or

20  substituted with groups such as halogen, 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 heteroalkyl groups being optionally unsubstituted oi‘ 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;



substituents fromthe group consisting of hal ogen, am no, hydroxy, cyano,
nitro, 5 nmercapto, al koxy, alkylam no, acylam no, carbanoyl am no, acyl oxy,
di al kyl am no, al kyl mercapto, carboxyl, am do, sulfo, sulfam do, and the

| i ke as defined herein before; "cycloheteroal kyl" refers to a cycl oal kyl
group as defined wherein at |east one the ring nethylene group is
replaced with a group selected fromthe groups NH, OH 10 SH "substituted
cycl oheteroal kyl " refers to a _cycloheteroal kyl group as herein defined

whi ch cont ai rf¥CoAYE grefary o g divelant geslicsor @Mcla%alﬂiaf &R confginirg 3 k4P oxy,
cyano, ni tr&m iGaRpt o, al koxy, al kyl am no, acyl am no, carbanoyl ani no,

acyl oxy, dial kylam o, alkyl nercapto, carboxyl, amdo, sulfo, sulfam do
and t he |i ke“sabstitiiteddefclowdklylFereéirn toed aryeloalloy cdroap kydmpmidiyd 'ondetoofies t he
group -R-cycl oal kyl ere cycloal ky] is cycl oal kyl group and R js an

al kyl or su F?%%%ta\?tﬁqwhe RHEPF HISISHES @E&ag)&FRy?mﬁ}%@ﬁgmﬁncyaéﬁt MéRal |y be
unsubst i tsut u | 14 h n 1 dr -nitro,
mer capt o,suaﬁgkleol%?té’aigﬁ%%ﬁlﬁg?ﬁ%ggﬁ mlﬁgl,%’ %%rg%%&ma?/’in gyﬁ)f ﬁg}?%%w %@?m%’

di al kyl am nolkdiieydapty, captonyl, cariBoxsulfo, anifataidos ahd dhe $iltk faandefineddreime | i ke
as defined herein; "cycloheteroal kyl al kyl" denotes he group

-R-cycl ohet 76%Fkyl where Ris an alkyl or substituted alkyl wherein the
cycl ohet er oalckybh&eRERT1‘CRkerORS 4 Sl Reoup s UREhEd Whedin AMleAtbR ditchE ed

wi th hal ogen, am no, hydroxy, cyano, nitro, mnercapto, alkoxy, 25

al kyl ami no, meg/metiyirne gravipanieplased math agydupxeglecthdafiréay| therigrmops NH, OH,

al kyl nergaptgy. car boxyl, am do, sulfo, sulfam do and the |ike as defined
herein before”and the racenates, optical isoners and acid salts thereof for
use as nedi cauBsttsted 3PcldhetERBFPCHE G0 GAUTBRUBEFNAE B0 ad\RerSiRRhE Yt ed
adenine of the fornmula | according to claim1 wherein the conpound is

sel ect ed fr ohigh gantaingagpmer onldve snbshtugniggsuch as halogen, amino, hydroxy, cyano,
bis(trifluor t ili ri . . .

o- (2, 5- bi s(CHPI UBeisaBlchy MRARYT DG mines ceextarpipo, carbamoylamino, acyloxy

bi s(trifl uordiatkyhylip@rdlkylneriptd, "@rboxyl, amido, sulfo, sulfamido and the like as
6-(3,5-his(trifluoronethyl)anilino)purine, 6-(2- bronoanilino)purine,

6- (3- br c}éoarf{eiﬁp 5‘?59%11?@9”'6-(4- bronoani | i no) puri ne, 6-(4-

br ono- 2- chl o Lh uryg -(4-br gym- 3- il [

o- (2- br om- 6 AP Ly Ak deRftes ficl ol ARy oy N0RE o HIMPHS o Gcloallyl

6- (4- br onp- réupiahd Moo amialkyl ajrpumbstittedbalkyl wherein the cycloalkyl groups can
(2-brono-4, 6-difl Oéoanl | i no) palrl ne br ono- 2, 6-di fl ugrgani | i no) puri ne,

6_ -
6- (4- br onp-2Plpp & HOSF R i%é}lbﬁltet(fﬁ Wishrdalegen amyien by drsy p Granke

6- (2- br ono- 4itro, 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 thereof

for use as medicaments.
30
2. Heterocyclic compounds based on N°-substituted adenine of the formula [

according to claim 1 wherein the compound is selected from 6-anilinopurine, 6-(2,4-



met hyl ani | i no) purine, 6-(3 -brono-2-nethylanilino)purine, 6-(4-brono-3

met hyl ani | i no) puri ne, 6-(2-brono-4-(trifluoronethoxy)anilino)purine,

6- (3-bromo-4- 10 (trifluoronethoxy)anilino)purine,

6- (4-brono-2-(trifluoronethoxy)anilino)purine, 6-

(2-bromo-4,5,6-trifluoroanilino)purine,, 6-(2,4-dibromanilino)purine,

6- (2,5 di bronoanili no)pur| ne, 6-(2,4- cﬁgorom) 3, 6-di chl oroani | i no) puri ne,
quoro 0) puri ne

: ég o Gi b NGl e RN RSP, BrBiS blynaraethgDgliop)purine, 6-(2.4-
6-
r 19 Irrl[jor O%@%Iﬁf)}%@ﬁ%@%ﬁ@éﬂ? ?gggrﬁ%@%{%gg%@h no{moa? I ne, 66(-2( 2,4-
I
u

PO —

or oani | brompmiline)pyrite, 62(35)rdmoduhhnojpmnhe Be(Hiuomoanilino)purine, 6-(4-

;
i

h .

3. 5- i ol BPOA PHBRBIRD BN & G SoRChF BpERaRo Ptk -2 Brofno-c

fluoro %&W?ﬂﬂﬁérﬁ%@lﬂ)hﬂﬁm urine, 6-(4-bromo-5,6-difluoroanilino)purine, 6-

iC

~ 1

-dichloro-6 | uor orret hyl’) ani I'i no) pur i né,

- di ChI(@fhﬁOMO(%G-dfﬂmmaodemur)larﬁ (4-hoppu brdifluoroanilino)purine, 6-(4-
- di fI 2, 4-dj.fl I
i 11 d3PBER P YBHROREnS 633 SsSo-Ghrertigh B Py o P atrias 4
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15 (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-
methylanilino)purine, 6-(4-fluoro-2-methylanilino)purine, 6-(3-fluoro-4-
methylanilino)purine, 6-(5-fluoro-2-methylanilino)purine, 6-(4-fluoro-2-

20  nitroanilino)purine, 6-(4-fluoro-3-nitroanilino)purine, 6-(2-jodoanilino)purine, 6-(2-
ﬂu0r0—4-(triﬂuoromethyl)anilino)purine, 6-(4-iodo-2-methylanilino)purine, 6-(2-
methoxyanilino)purine, 6-(3-methoxyanilino)purine, 6-(4-methoxyanilino)purine, 6-
(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-

25 methoxy-3-(trifluoromethyl)anilino)purin, 6-(2-methylanilino)purine, 6-(4-
methylanilino)purine, 6-(3-methylanilino)purine, 6-(2-methyl-3-
(trifluoromethoxy)anilino)purine, 6-(2-methyl-4-(trifluoromethoxy)anilino)purine, 6-
(2-(methylthio)anilino)purine, 6-(4-(methylthio)anilino)purine, 6-(2-
nitroanilino)purine, 6-(3-nitroanilino)purine, 6-(4-nitroanilino)purine, 6-(2-nitro-

30  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-
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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-tetrafluoro-4-(trifluoromethyl)anilino)purine, 6-
(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-
trichloroanilino)purine, 6-(2,4,5-trifluoroanilino)purine, 6-(2,3,5-
trifluoroanilino)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-nitroanilino)purine, 6-(2,4,5-trimethylanilino)purine, 6-(2,4,6-
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.




