1 Title Heterocyclic Conpound Based on N6 - Substituted Adeni ne Met hods
of their Preparation. Their Use For Preparation O Cosnetic Preparations
And Cosnetic Preparations Containing These Conpounds, Description
Technical field The invention relates to new heterocyclic derivatives based
on N6-substituted 10 adenine, having gnticancer, mtotic, inunosuppressive
and anti senescent properties for plant, animl and human cells, nethods of
their preparation and their use as drugs, pharmaceutical conpositions,

whi ch contain these derivatives as active conmpound and the use of these
derivatives for the preparation of drUgk, cosnetic preparations, in
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with kinetin

preparations, in biotechnological processes, in cosmetics and in agriculture.
15
Background Art

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 Ne-substituted adenine derivatives, playing an
20 important role in many different developmental processes, including 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 (Letbam 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 19%4).
Their interaction with auxins is especially important in stimulation of cell
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



usual ly used as an active cytokinin for plant in vitro cultures. This
conpound was for long tine thought to be purely synthetic, however, its
natural occurrence in plants was recently proved. There are usually
refereed as a cytokinins also a conpounds having limted or none

bi ol ogi cal activity (7- and 9-glucosides, amno acid 5 conjugates, sone
hyper nodified cytokinins in tRNA). FromtRis reason, conpounds
structurally derived from N6-substituted adenine are refereed as cytokinins
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conpounds havthmappltﬁpﬁmed selectivity and efficiency index, i.e. that are
| ess toxic yet nore effhﬂacl ous than anal ogues known her et of ore. 20
Di scl osure of | nventil6h alpj'deg organismE §n|thv£mhdwvarb@emev@umw flevebpigpounds

Cormia1s N O meBGhIigR ekt STRERe o Rlafry i ElsSel B4u (o

t hereof , wher ecmn;Rmnds dvy chrtolgaing ai‘wlnogalmamyﬁﬂ Qihan bk O YassuRBIN CytdF-aZ 0,
mercapto, neth rcapto,, car b%{ cyano, . nitro, amdo, sulfo, sulfam do,
acyl ani no, 9/%8’%5 compRUTds Aok Yd"i%ﬂcmaamdrféermalwpwmmsmym ARl |

and car bam)yl SOURman RBi1d S vd krlé!;entli P&Eb&e‘ﬂéoedtl?alt K¥dvel Cé’e% 384 ot anti-

substituted cycl oal kyl, cycloalky al
inflammatory, anticancer, immunosuppressive, antiviral and other drugs could be

based on N°substituted purines and their derivatives.

15 The aim of this invention to provide anticancer, immunosuppressive, growth-
regulatory, morphogenetically active and antisenescence heterocyclic compounds
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

25 I



aryl al kyl , heteroal kyl, heteroarylal kyl, cycl oheteroal kyl alkyl or R6'-X
wherein Xis -0-, -S-, -NH, -N(Cl-6 alkyl)-; R6'" is hydrogen, alkyl,
substituted al kyl, acyl, cycloal kyl, substituted cycloal kyl, 10 aryl,
substituted aryl, heterocycle, heteroaryl, substituted heteroaryl,
aryl al kyl, cycl oheteroal kyl, substituted cycl oheteroal kyl,

het eroaryl al kyl , heteroal kyl, cycloal kyl al kyl, cycl oheteroal kyl, am do
and sul fo; whereas the generic substituent groups have neanings identical
with the defiaidthepha@iackiticallpht&pRORAANO SIS Rihefiin defined in this

| egend, mhereln 15 "hal ogen" refers to fluoriné, bromne, chlorine and

i odi ne at ons; R2pvigr digirogens e haloges, t rh&dr@mupalkm, armm(cadtydfazo ef BESaptO,

group - SH, " al 0 hed ,C1- |ch is
saturated or ﬁ%sh %rflf?rg?ﬁté belt%rx? F%qf) lt?‘? %cf e%ﬁbuﬁf ?FB‘L“HyI
propyl, i sopropyloxyt elikylan26o, biﬁlkjrlamﬁiol Mkylmetd%)éio, cldHIEY land Bz[rﬁﬂﬁé ko

hexen- 2 yl nd he I| e exenmplifyi s term "substituted al kyI rpefers

to al kyl as j ust 1§ =| BekftitiHed @ﬁithCSGHEqu ubgtétutedbeyclaalioht eyclatiotaliad,
hyd | aﬂi%‘lc | '
a)éylrg)r;yno, nﬁ;gﬁgtza?ﬁéq{eﬁbﬂg%ﬁ%ﬁ cﬁg Ao hgﬂekq%ﬁégda P/ O)agyl amglrjlgm di no

and the 1ike, RG\?ﬁKrerbglreimese groups nay be attached to any carbon at om of

t he al kyl noie 5 lal s.the group -OR, where R is alkyl,
substituted al %ﬁ & ﬁ%b@&ﬁo&élgyl)"aryl aryl al kyl, substituted

aryl al kyl, cycIR@aI K¥bd gllpsgk 1“ KK e

substi t ut ed cycl oﬁetgrrog )t, s 1%@(191&%%{:3;1 cﬁéfc?eLQI] ts’?[g;sggutt%dycjff&?gfyé’s t he
group - SR, IQ/meafel Rsubstltaseddefylnémw’rmyciéalﬂequarylgrmbmmuted shtéroaryHe nglgs 1t he

group - SOBR Ris H al or substitut as defined 30
herein; "sul fa g'ﬁte es PEMF‘H@ gr‘i?fﬁ@‘@@?ﬂﬁw \A/E@F@a‘ﬁ ledlpd, Rhetegoalkylal ky!

or  substit ut egjcRiatiyt alk?l cyéi@b{éteroﬁlﬁpphﬁﬁiog{nﬁldmo C(OR where Ris
hydr ogen, al kyl’, substituted al kyl, aryl, substituted aryl, arylalkyl,

substituted ar yI al Whereaﬁythleoﬁttﬂcyb subsitieent tgntbuepsl lmyelmednlmgs denticdevinethe

herein; "arylo notes aro QAr n aryl ., substituted
aryl ' het ergara%rlmtlo% g%ﬁle c%rrelsjjpondmg grdups as dt&med in ﬁnsalegend wherex% HH

15 “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,-C; 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, hydrazino, 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 atkyl as defined
30 herein;

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



5 substituted heteroaryl group as defined herein. "al kyl am no" denotes the
group -NRR , where R and R may i ndependently be hydrogen, alkyl,
substituted al kyl, aryl, substi tuted aryl, heteroaryl or substituted

het eroaryl as defined herein; "am do" denotes the group -C(ONRR , where R
and R may independently be 10 hydrogen, al kyl, substituted al kyI aryl,
substituted aryl, heteroaryl, substituted 4heteroary| as defined herei n;
"carboxyl" denotes the group -C(O OR, where R is hydrogen, alkyl,

substituted al*kgl dencydbs gmumt@(ﬂ)Rﬁd/haxrem is hedraget, alityl, S%§t‘ith¢elﬂltaﬁ@1 h@§,|ar yl
as defined herein; (ﬁ I n]% denotes the group - NHCOR where R may b

al kyl, substit Grettue 9‘% agyaligh é?tif@%?%awﬁllw CY§1§’B§‘1’Y? tsubs;tmtaci gycloatkyl as
het eroaryl and dsfilstiidhdihed heteroaryl as defined herel n, "car bam)yl am no"
denotes the group NHCOOR, where R is alkyl or aryl; aryl or "ar" refers

to an aromati c “eakbyé dehdtes groopp- Mlvﬂgraﬂrlzemhrybrmbaﬁtefmtdqq hétbrdgry] 88
phenyl or biph i cond rings in which at |east one ring
is 20 aromsatl g%bt@edzhr%erﬁafggrt“ﬁﬂ%&%ﬁ&gHF’WW napht hyl , anthryl, or
phenant firyl ; * Sulbptuinkgegeries the! @685 SN Ao AR bHSIR %S{Cfndgq?e%é'mlﬁ Be ! s
a

optionally substl tuted with one unctional group ogen,
al kyl , hydroxyhydegem, abpl|sahstiteted abioy, bﬂ;ﬂb;&bbsmtmted ahgidhetaion] ofBnisstinited

al koxy, al kyl 38}9 m no, am do, carboxyl, nitro, sulfo as
defi ned herei gﬁétg he’f@‘%ﬁé‘\é’??’f”e‘ Lrefers to an unsaturated or aromatic

carbocyclic grtampidbadengedithd gasb -CTOFNRRY, eﬁrﬁer@tl@r@ndsﬂc%ag Bdé?lrtly
within the rlngﬁgthe ring being single such as pyranyl yr dpy furyl

or mul tipl & cohtbpgwd slkdh sbstiuiedazbivi,nyryl, substitmigt, aiykqmemd)arjflylsummuted
benzof ur anyl mﬁétﬁlj&é‘&?&&) egrﬁgllelny be unsubstituted or substituted with

hal ogen, am no cyano, nitro, nercapto, al koxy, alkylam no,

acyl am no, 30 &arﬁmyﬁyﬂmmothe ag,emh;pxa( d)@'f@'\l&h'elr@m n@hyaﬂo@ﬁ!\ ”ﬁk)@agﬁb‘%ntuted
carboxyl, amd sul[ sul fam do, ke as defined

"heteroaryl " %{qélr ary @u%stlﬁgg@g@b%m@l |OﬁSbmﬁillﬂl|EﬁddletﬂrE]aEtdCﬁn€i tee¢iny ocyclic
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such as halfogejmteraclgcin,) arjl'lydwt[snmtecby@l}d}ewﬂd)etryloand substituted heteroaryl as defined
herein;
“carbamoylamino” denotes the group NHCOOR, where R is alkyl or aryl;
“aryl” or “ar” refers to an aromatic carbocyclic group having at least one aromatic
ring as pheny) or bipheny! 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;



5 nmercapto, al koxy, al kylam no, acyl am no, carbanoyl am no, acyl oxy,

di al kyl am no, al kyl nercapto, carboxyl, am do, sulfo, sulfam do, and the

| i ke as defined; "arylalkyl" refers to the group -R- Ar where Ar is an aryl
group and Ris alkyl or substituted al kyl group wherein the aryl groups
can optionally be unsubstituted or substituted with groups such as

hal ogen, am no, acyl am no, carbanoyl am no, 510 hydrazi no, acyl oxy, alkyl,
hydr oxyl , al koxy, al kyl mercapto, al kylam no, am do, carboxyl, hydroxy,

aryl, nitro, neheapaeyl” sefero tand heRoyilkeinaghBal itNRest N0 dkyl™"
refers to the group, -R-Het where Het ?’s a heterocycle gr ougteg,r%agt ?@gglrsl
al kyl group, sa&fUn#eseroal kyl groups being optionally unsubstituted or

substituted wi« . n,_ am,no, .h oxy, cyano, nitro,
ner capt o, al kox%/%BS%@Q%{fﬁg/tﬁﬁggn&nﬁ&f%g%og%eheé?cyglgrdggﬂ@{ya’#ﬂ%,° ae I%’E?,‘t“ted

di al kyl am no, ah#tybmeetoctad fanctichal DS , susirhd haldpeh f ming’uh§@$ﬂgya@]qit}$e

| i ke as de&%ned herein before; "heteroarylalkyl" refers to the group
-R- Het- Ar wher 89P0, alkoxy, plkylaming, \acylgmingy cahamoramenca akyloxyr dislisplsminoyt ed

al kyl wher eas : Qpt i gnal . be .unsubsti t ut ed
or }s/ubsti t ut ed%vmm?%lﬂégﬁggg‘{a}édtfggﬁgéé% g'gpcﬁgﬁlogéﬁ;g’ aﬁﬁﬁ@ﬁ f es"ﬁ;lf%ﬁfl‘f’cﬁt ed 20

al kyl, al koxy, “alykyityierefeptto, thaigtaup, -R-Ar etheres Ak fipam Bl tdheup kteeRas 081 ioped
her ei n before; bfﬁi?l a%kill " refers to a divalent cyclic or pol g;ycl i C

al kyl group cofit’sH ‘ﬁga v} groyg Whegep dhe atvd groups sam spiienlly dbecynshbstititgd ‘or
refers to a c i Sl t [ve ituents fromthe
group consi st ?ﬁ%@#ﬁ%ﬂ%ﬁ?@ﬁﬁﬁ%@ hé;gqrao @1,1, grffziadr?o, acﬁaﬁiﬁ%, C%@%ﬁé‘&&%,

al koxy, al kI ahydrazinacyexmivnoslkdamhpdimayl, arkoxy, atiohexyptodizilykahian] B@ido,

al kyl mer capt o, sul f am do nd the |ike as defined

b l . 1 do, .sul fo, f
herein befor e;cacr é’?@'ﬁéﬂé‘?’%? B4 ’lf‘ﬁ“l’{ ”?eg?aé’lt% sg é“dc‘}léﬁﬁ%tﬁk@?ﬁf@id desils defi ned

wherei n at | eashet@bgkeF rbfas to ki t y i roup
selected fromt hee gr oﬁpsr NH, OC]—I@O% %ﬁi;e?@gﬁ%s}%?%udt%éérg%%%gflgra}égﬁ%gm

refers to a cyelkphatoupo aaigt etegoabioy grsuprebaig ogbratie cinsublititiied ontsabstisutene t o
e R L
di al kyl ami 150, alkQuniv), CayninG,AchOKMbylaRT Cacy RMY | AiatBHhEAR dRARL NS, | 1 ke
as defined herein before;
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
be unsubstituted of substituted with the groups such as halogen, alkyl, substituted
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 10 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 cycloatkyl 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,



" kyl al kyl" denotes the group -R-cycloal kyl where cycloalkyl is a
c%ﬂ)gﬁlkyly g g?/oup and Ris angal kyl or substituted al kyl wherein the
cycl oal kyl groups can optionally be unsubstituted or substituted wth
hal ogen, am no, hydroxy, cyano, nitro, nercapto, alkoxy, alkylam no,
acyl am no, carbanoyl am no, acyloxy, dialkylamno, al kyI mer capt o, car boxyl,
am do, sulfo, sulfamdo and the |like as dé&fined herein; 10 .
"cycl ohet er oal kyl al kyl" denotes he group -R-cycloheteroal kyl where Ris an
al kyl or substritrelt eflerehpy] anhgyel MkyRmiLY ClRPBRLOal ¥hmg QH%,C%%O;S,
optionally be upsubstituted or substituted w th halogen, amno, hydroxy,
cyano, nitro, rﬁgql%‘élﬁflﬁii’,oa hydmereapta kyrbemylnemid yduifi goifamdFPMyﬂe?kagé

di al k i ahkkyl percapto, carboxyl, anmido, sulfo, sulfani do
Zﬁél ?)r%’ i Ikg a?egg%ﬁeergﬁﬁ%éﬁ before 15 and the racemates, optical isoners
and acid sal ts “tydostofl.alkkiteddratdsane gg)ugem_ég@gday(%“%@ d%r%féallﬁ/‘f'ﬁsa{ L%loalkyl
preferred, panely: 6-(2-hydroxy-3- chloroxybenzyl am no)purine,
ﬁ- Ej 2- hydr5 oxgl. g:géqﬂpo? | Bnquuaﬁ{kﬁbpg@pbﬁ@gte@-a(ngd wherein the cycloalkyl groups can

roxy-5-c . . ]
6¥ (2- h))i dr oxy- 6 Pgﬁﬁﬂﬁlﬁbmgﬁ)g%ﬂ%%)@p%rr Isur?gisituéqd with haloge.n, amino, hydrox.y, cyano, .
(2-hydroxy- 3- i adahemzeytapro, najkony, Nekylmnd; hyefoiod- tAIARSNZNIRM RYIRY! i ne,
i T : ine. | ’ .

g_ (2(2)_ gsd? gg;?é_ i@gyﬁ%ﬂﬁ?ﬁ?%:ﬁ%ﬁ%ﬁ%%@, amido, sulfo, sulfamido and the like as
(2- hydr oxy- 3- baggRbaRzyh.am no) puri ne,
6- ( 2- hydr oxy- 4- br onobenZzyl ani no) purine,
6- ( 2- hydr ok&- 5-tychriotrecutiyl aliyyla)epotels he grdip (R-dyyidhensialkyl where R is an alky] or

: ) e vt M
br onobenzyl am n rine, 6-(2-hydroxy-3-fluorobenzyl anm no)purine, 6
hydr oxy- 4-f | uoﬁ‘%gﬁﬁf fglﬁ;l W‘\flﬁé:ycloheteroalkyi groups Can optionally be unsubstituted

6- (2- hydr oxy- Sof |supstRRed Zyi iR MahR U ahf ? &Bxy,. cvano, nitro, merca to, alkoxy,
(2E hydr oxy- 6-f|0uorobenzyl am no)ﬁ%url ne, 6- % g-ydl %f& oxyt- 2- P ¥

met hoxybenzy| a#tknleinpea, i mlanﬁncl(,Zpﬁbﬂhhydr_nmoy-%by?ﬁy,g%%gh?giﬁmgm%%@tgp, 6-
2, 6- di hydr oxy- 3 nef hoxyben aJjn no) pur.i ne,. 6- - i _

gret hox;/bgnzyl g(ﬁ%%%%’ﬁyarmlﬁ%,sué&(sﬂ, @ﬁoﬁéf@%@séﬁﬁ%&%@ﬁWﬁ&m no) purine, 6-

(2, 6-di hydrioxyart e tdtexuRe bhbA HoMHPM 84 s (ferche; di hydroxy-4 30

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

6- (2, 5- di hydroxy- 4T1@,5r1ﬂ05¢‘61516ni£§i'f1a2ﬁeﬁayq)partimiarl}ﬁpr@%n&g,dirl]dgflg%@cg.}é)ﬂ{)dd?;‘i;ya:g

i i 6-(2,6-di Xy- 4- hr xybe . ( ,
(206 7 i ry S m ol SR oo iAo IRy, 6.0
chl orobenzy! anfyaedHus-chigrobndybarfingphvidé, - By b QBRI ATHARIRYIAE 6.
6-(2,6- (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-
(2-hydroxy-3-bromobenzylamino)purine, 6-(2-hydroxy-4-bromobenzylamino)purine,
6-(2-hydroxy-S-bromobenzylamino)purine, 6-(2-hydroxy-6-
bromobenzylamino)purine, 6-(2-hydroxy-3-fluorobenzylamino)purine, 6-(2-
hydroxy-4-fluorobenzylamino)purine, 6-(2-hydroxy-S-fluorobenzylamino)purine, 6-

25 (2-hydroxy-6-fluorobenzylamino)purine, 6-(2,3-dihydroxy-4-
methoxybenzylamino)purine, 6-(2,5-dihydroxy-4-methoxybenzylamino)purine, 6-
(2,6-dihydroxy-3-methoxybenzylamino)purine, 6-(2,3-dihydroxy-3-
methoxybenzylamino)purine, 6-(2,5-dihydroxy-3-methoxybenzylamino)purine, 6-
(2,6-dihydroxy-4-methoxybenzylamino)purine, 6~(2,3-dihydroxy-4-

30  chlorobenzylamino)purine, 6-(2,3-dihydroxy-4-chlorobenzylamino)purine, 6-(2,5-
dihydroxy-4-chlorobenzylamino)purine, 6-(2,6-dihydroxy-4-

chlorobenzylamino)purine, 6-(2,6-dihydroxy-4-bromoxybenzylamino)purine, 6-(2,6-



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

fl uor obenzyl am no) purine, 6-(2,6-di hydroxy-3, 5-di chl orobenzyl am no) puri ne,
6 5 (2, 6-di hydroxy-3, 5-di bronmobenzyl am no) puri ne, 6-(2, 6-di hydroxy- 3, 5-

di i odobenzyl am no) purine, 6-(2,6-di hydroxy-3, 5-di fl uorobenzyl am no) puri ne,
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G- (2 brom, 0 o1 yerean | POLpU 1 g, €6 o,

Ctri f1vor ovet b?f?““%{????*%“5%‘?{“&%“9*%?“?%?@3P%fﬁ' s R PR it - troma-4.

O D ool or o Ty e b T M dRethon anilno)purine, -
_(3.5-di chl or@%{PF‘Ph‘g%Ml%‘Péféﬁf@PWi% gﬁ%ﬂvdgmmwiiim)pgrine, 6-(2,5-

2, 401 ot or oo R PRAPHE OR - fibrome - Srdictlorcaniinc)purine, 6(2.6-dibromo-

i dRI orofluorpenifine)porioes:(3)-Jibroinid- sifiusionrihoxy)anilino)purine, 6-(2,4-

d
o e R b ot LA o e,
d
f
f
f

4o difl uor(ﬂ&hjdrd':rﬁ@ch?@iﬂil%@b)py@ir&?é@,gjdﬁéh%!iﬁﬁlriﬂd)ﬁm&H-r(b,'a?’

uor omet hoxyani | i no) puri ne,
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r 0-:6r-Nj i1in rin - 4- di ro-6-nitroanilin rine,
o e AP MBI 5 Sl i ol P11 e
i 8t hyhETiokd X - ; e 6 k. ine.
e e v g s L e
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(21 -
thyl anilino i - . hl. or i.l .no)purine, 6-(3-chloroanilino)purine,
(4y25 chl or?gfﬁlqlﬁ%’f%ﬁﬁgﬂgﬂl%&z |Sb‘1’@‘!328"6‘-“&}°§%w&£ 46‘§:F:ébr oani | i nog Buri ne,
- (2- chl or o- 4diffdoseuniami)pirie) @m,amuo@omﬁzﬁl@;@;é(s‘,kiammaﬂnfﬂda JRie! ne,
g 3-chl I'n
(
(
u
(

2- chl or o- 6- (fl u@r oani | i no) purine, 6- chl or o- 2-f| uor oani puri ne,
- ( 3- chl or o- 45-@rdireramethonyAnslino)prsine st Adifubametioxiyt Sroitwanilingypodipy 6l ne,

{(2- ohl ofo- 477 (ATSTBRAASHERDMIR 3 diuoge pusppriing i, 6-2.4-
Zr 8;1 lzsz |O f r2 fiatmddaln'rlm)aﬁmlrina,%-(ﬁﬁ—ﬁﬁn&ﬂiyiﬁkﬁﬂm?}pﬂ%@f 62y Aditnle iR bRfirine,
6-(2,3-dimethyl-6-nitroanilino)purine, 6-(2,4-dimethoxyanilino)purine, 6-(2,3-
dimethoxyanilino)purine, 6-(2,3-dinitro-6-methylanilino)purine, 6-(4-hydroxy-2-
methylanilino)purine, 6-(2-chloroanilino)purine, 6-(3 -chloroanilino)purine, 6-(4-
25 chloroanilino)purine, (3-chloro-2,6-dibromo-4-fluoroanilino)purine, 6-(2-chloro-4-
fluoroanilino)purine, 6-(2-chloro-5-fluoroanilino)purine, 6-(2-chloro-6-
fluoroanilino)purine, 6-(3-chloro-2-fluoroanilino)purine, 6-(3-chloro-4-
fluoroanilino)purine, 6-(4-chloro-2-fluoroanilino)purine, 6-(5-chloro-2-
fluoroanilino)purine, 6-(2-chloro-4-fluoro-S-methylani lino)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-



i odoani | i no) puri ne, 6-(2-chloro-4-iodoanilino)purine, 6-(2-chloro-6-

nmet hyl ani | i no) puri ne, 6-(3-chloro-2-nethylanilino)purine, 6-(3-chloro-4 12
(trifluoromethoxy)anilino)purine,

6- (4-chloro-2-(trifluoronethoxy)anilino)purine, 6- (2-fluoroanilino)purine,
6- (3-fluoroanilino)purine, 6-(4-fluoroanilino)purine, 6-(2-

| uor o- 4-i odoanhi no) puri ne, 6-(2-fluoro-5-1itroanilino)purine
(2-fluoro-4- methylanilino)purine, 6-(3-fluoro-2-nethylanilino)purine,
(3-fluoro-4 Bnﬂaodo;ﬂe&mxmamdi)npmme,ﬁ @rémoﬁongrigu&nﬁﬁgﬂa@ﬁmihb%g,),ﬁ(yr6| ne,
(3-fluoro-4- | api |.i nQ) pur i ne, 5-fluoro-2 | dni i n6) puri ne,
(4-f1 uor o- 2- (%Qﬁ %%EH W)ﬁB’)“Eﬂa% (ﬁéluoeﬂa@ mpvmwa-%(%ﬂ@qr@@mhma)m)rmu@(he
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(

hyl f | hox |
2 (et byl t i oA RS P RS S e iiatenor vy Srmet by nsbpusine, 6(3-2-
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trafl uor oani |no urin
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, 6-tribromaniljno)purine, 6-( tribrono-3 dr’j o%loani | i no) puri ne,

.3, 4- tri&Hr %“Bﬁ‘ﬁ’mqf%?@) %ﬂﬁ@an@ﬂ@zuﬂnﬁﬁt(ﬂrmﬁmrdam)}burnm)@(ﬁ‘ hite-

: g Z'LSrTH’fﬁgroam [ nr%ﬁ‘%lmeng (%%E%Z%%@%PH% bﬂﬁ'f%'ﬁ'u it
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ilinQ)purine, 6-(4-trifluoronet xyanlllno)’purlne

trifluor orreéhox%qap
4 trif PEEABUGOMIIRQ)GLAG, ﬁd?ﬁtﬁ?‘??éfac’éﬁi(%ﬂﬂlﬂﬁ)wrmmm 36 | i no) puri ne,
, 6- 20 tetrachloroanilino)purine, 6-(4-( 1,1,2,2-tetrafluoroethoxy)anilino)purine, 6-(2,3,4,5 -
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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-

25 trichloroantlino)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-triflucromethoxyanilino)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.



30 trinmethylanilino)purine, 6-(3-chloro-5-am noanilino)purine,

6- (3-chl oro-4- carboxyanilino)purine, 6-(3-am no-4-chloroanilino)purine,
6- (3-chl oro-4- am noanili no)purine, 6-(3-carboxy-4-hydroxyanilino)purine.
13 The starting material for the preparation of the conpounds of the
general formula | is 6-chloropurine, synthesised from hypoxantin using
POCl 3 according to the literature (DavollB and Blow, J. Am Chem Soc.
73:2936 (1957)) or comercially available (Sigm, Al drich, Fluka). 5

Anot her starting nEhestaging’ materiblefapree fepaiation off the oaPoRINESthefgehdial
general formula | is 6-bronopurine, synthesised from hypoxantin using
n-pentyl ni t rfarBulanl is¢G-clipropiras wanhesissd feosmbppiatin ysiag AQGpresordiegbr di ng

to the presenj.l 1.0 ogyal.jc jvatives. e

N6- substi t ut egleagieéﬁélﬁfee Rgé@b%ﬁ? %‘?‘g"rl ? M'r e@%ﬁkzgé%d%ggggﬁeﬂggﬂ&e%ri bed
herein 10 betanecrciaily avsilghie(sagres Alddeh, Frikey ocyclic derivative having
formula I,_wherein represents bL m ne, chlorine or nethyl nercapto group

: R6
and R2 is as descriBefendating mafrgabios thapreparainn dghmcompowigh of theenesal i n
order to conv ré. BN : y : U : sition
Co any ot hor  emufint 80 DR PRk oy gse CROMAIRKGRR Sl BiRnBl oRPE
obt ai n t he cotripoameméthsiengr émnmetcally avdibla. f urt her met hod according to the

present invention s t651e Pr@garati on of, the co ound%_ of formula |,
characterised in tASCTYIRE IhEErGeRdRyeationthe ey Jetenegyilicglerivgiven based on

wherei n R2 i snhy Q888 26 8P tis ﬁm; BOLE MR Al dostd ruted at
the R6 position b; t he realél'tgi(ﬁg{r}l1 %‘?ﬁﬁgnl’ gﬁgree yde%ﬁgw ngetaélgesglgt?ar%u e;etllrli
R6' - CHO, IGahebadone, REY b pregersd fidneketérecselin dedfaive having dordera I ovheinvR6t t he

am no group at_the 20 R6 position to,any other neanipg.of substituenpt R6,
as descri bed FFRICETS %@%?%,Cﬁft"&“e BB?SEh?QI%%%aPE%WﬁBﬁﬁ&égg‘? %gr‘%ﬁ‘?rg’efi?‘eff’m s
invention al sefeeNges Rscl AphalausaithorGR BRRY Rgorkas ediopie Mo sitess, t ut ed
adeni ne according formula'| for use as pharmaceuticals. This 1 nhvention

further concengisylnareaptegoup ot Bo ppitiends abpothdr oraig absudutistittRE ed adeni ne
accordi ng to% use as, grow ators of plant,

manmal , mcro élséﬁibgldg]r?g%n é%‘égé; ltogq.plﬁaifp r Fmpouq g@‘“%&’é‘g’g l ntion also .
o ol aim 1 of Tormila e e e ame s 28 phacRIRwibHiAhe RASAIBR oFECT €1 N0
compounds of formula I, characterised in that the heterocyclic derivative having
formula I, wherein R2 is hydrogen and R6 represents an amino group, is substituted
at the R6 position by the reaction with an aldehyde having the formula R6"-CHO,
wherein R6" is described herein before, in order to convert the amino group at the
20 R6 position to any other meaning of substituent R6, as described herein before, to
obtain the compound of formula 1.
This invention also concerns heterocyclic compounds based on Né-substituted
adenine according formula I for use as pharmaceuticals.
This invention further concerns heterocyclic compounds based on N°-
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 Ne-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.



bj ect of the present invention are also pharnmaceuticals, cosnetics or
gromh 30 regulators, which contain conpound of the fornula | or their
pharmaceutically acceptable salt, including a pharnaceutical carrier. 14
A further object of this invention is the use of heterocyclic conpounds

based on N6-substituted adenine according to claiml of fornmula I, for
preparation of affinity absorption matrl4ées, immobilised enzynes for
process control, inmunoassay reagents, diagnostic sanples, as well as

conpounds and ol i gorixEdrandcdesthid mbalted iPe ube dteterddicliavdfpdunds bosbdt i n.
This inventi onlh%l so concerns nethod of usin mpound of fornula | or

their phar mes rsghqtitve@émmc@rdé@tp’(;]aiirﬁd?q’%q’r%gnﬁl’[fwfﬁ%@i@@i@al carrier
f ti ticak. o _
Tt ot Do par il dbsBrRIRLIREEL L RLIRETBEShEL 8 HEaL Affto] Hml13sasty

psoriasis, r heigems aiginasidvaniplss, asl@ell W£wymnﬂ dligahed &sides bkicpbe
scl erosi s, rg§t gnosi s, polycystic kidney disease, graft rejection, graft
versus host diGeHsvidip@r biolin, parasitoses such as those caused by fungi or

protists, or A zhej e .5 §E8§8nce?srﬁfth@d‘§ﬂ ﬁga(’(ga%gb%{;ﬁ& *)P’{%r [M93y or to
suppress i nmunostimilation or for e treatnment of proliferative skin

di seases. Objtieit phafmdchetidatly enédpoable saltf includig atgiarmseuidal batierfocycl i c
conmpounds based on 15 N -substi_tagt ed adeni he according to claiml of
formula | foPrepaetigno ﬁ@gﬂma&s\jﬁm EQJPROSIIOY dggfined dPh Wheds mioHeel al Iy for

| nereasi ng Ofugfhfhtt Aol dohokidlfy BOFEAHECHIRL REOAHCHBumIRExBEN | On

al so concerns heterocyclic ‘conpou ase stitute adeni he of
formul a NOf olupusaymes diatsnest mmitifle sclenokis, bedtenogis agdyoygtiakid nsedieses gt of
manmal i an epi deryal cells, such.as keratinocytes or fibroblastsg, 20 A
further obj eEHeHONLEPE VELYBLRES gHefse aﬁﬁgo‘&sléaf%"ﬁtOFFétsé?be%P?eéa% Junds based

on N6-substi ’fﬁﬁsgt? igr | 644 0% AB%hJi:%xka‘ Pi@ee!seﬁ)? a¥ 5&%&%&@@&1‘&@&%&@03&? sue

cultures for ati'on of proliferation an phogenesi's. This
i nventi on al supprascemnsosieidstanywl focthe tepowndsf frolsfechtion sNG dsadsss.i t ut ed

adenine o 1M B by dRhe 2, BLERALL BN of 7y SOMROSEL LoD B LS el o

Lo, 70 SRR SRR O ENSHak| k Oepen

preparat i on of agiicelbrposspedially fandncréasingwEiviel #rdrqueipprfegsivuigiral products.

| munosti mul ati ON1fis Hived ict)rp zrllisé icgncoexr‘nsihréte%gjcgraricecsosnép%%ngg based on N-substituted
adenine of formula I for use as cosmetics for inhibiting ageing and senescence of
mammalian epidermal cells, such as keratinocytes or fibroblasts.

20 A further object of this invention is the use of heterocyclic compounds based
on Ne-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 planat and

25  mammalian embryonic cells and embryos {esp. cocytes) 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 ¢.g. arthritis or in suppression of

transplant refection in mammals,



transplant rejection in mammals. 15 Therapeutic adm nistration Suitable
routes for admnistration include oral, rectal, topical (including dernal
ocul ar, buccal and sublingual), vaginal and parenteral (including 5

subcut aneous, intranuscul ar, intravitreous, intravenous, intradernal
intrathecal and epidural). The preferred route of admnistration wll
depend upon the condition of the patienis the toxicity of the conpound and
the site of infection, anpbng other considerations known to the clinician.
The therapeutic conposition conprise about 1% to about 95% of the active

10 ingredient, single-dose forns of adm nistration preferably conprising
about 20% t o Thatspentico@miniftratiom acti ve ingredi ent and administration forns

whi ch are not single- dose preferabl.y conprising about 5% to about 20% of
the active i ngredPUibl BRTES 1abEdmuition oloperoril AR, topicelt Aaclediog o s,

tablets, amauhs, oS nRtAPORl! QbR GARRH &R GLDSC] OBu Al

adm ni stration are, for exanple, oint eans, pa
tincturesy | ispuiaskeys, itnpsiscudpr aysvittiospansivensusaidradaandlj saathExaapd es are

capsul es cont ai,ni rom.abqut 0.05.0.to about. 1.0 of the agtive
i edi ont - TRECEAT SRR adPe shpudinisanan bill finendEerie conben sishe ar o
prepared in atidRNARS tdYNoPYe BmpbBAd %@rma}aesi@y?fﬁﬁf%&z&f ﬁﬁ&ge'a&{ef’

nal
m xi ng, granulating, coating, dissolving or |yoph si ng processes.” 20
Preferably, sensidoraiess blowht thetlinieianngredi ent, and in addition al so

. o . e pgredt ent oS,

i sherai ons or sulBEReTsRdRe (FEPSHI o abhy AL ErE P of Heseiive be

prepar edidef argeediar, siké-d63eaMPhE of BdhHeuGasEe P%fferalkly%mp}iisﬁg(lbtﬁﬂr@mﬁ kg i ons
W

whi ch conprise the active substance by itselT or together a carrier,
for exanpl e ARHIPOH of theachraingsedienti2adiadmangssioniforss whichiwe 26t singlei | i sed

and/ or conpr | oY - | S ti-.ves, stabiliser wetting

2gent's andr orSrnt o EhEPhReriRE sBATRA o BEERTER o B8 opBi et B T he

osnotic predsserfornanaté dor briinie, Scoartd dabl e Matsléts, d?ﬁ;ﬁﬁi’és,ediais[‘s@lpgﬁ Ef pKnown
yop

per se, for exanple by neans of conventional dissolving or I si ng
processes. TRPSYgS (Pthesformy of admisesteatiomarenfnekanpld, ciatmerdsuréass, pastes,

v So0Rl s Rl AR NS et BRdlully 3RoRE IRyt 05
the oily conpauelet cortidiging é@et shvlue 0.05 b BBSULA.0 g of the active ingredient.

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

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



or sem-synthetic oils customary for injection purposes. Ols which may be
16 nentioned are, in particular, liquid fatty acid esters which contain,
as the acid conponent, a long-chain fatty acid having 8 - 22, in
particul ar 12-22, carbon atons, for exanple lauric acid, tridecylic acid,
nyristic acid, pentadecylic acid, palmtic acid, margaric acid, stearic
acid, acid, arachidonic acid, behenic aciijg or 5 correspondi ng unsaturated
acids, for exanple oleic acid, elaidic acid, euric acid, brasidic acid or

| i nol ei ¢ aci dyedtfond®PREQBKI i di &} i oxi.dants,. for.
exanpl e vitam ?\ ém a- car otlzérﬁgcdgar ’ 3‘%%@?@?@ gé&%eg{ @%y(ggl’(n &>‘<1§1/’t 8 aléeng(.ndThe
al cohol conpemeanensf a iangsbaindatty acidibdviagtier 22, hi partiodlamDr-¢2 tdasonbatérag, bon

atonms and is no- qr ,pol yhydric, for exanple nmonp-, di- or trihydric
al cohol , for ‘@%&HHR er’r&‘fr%%%ﬁq,trl%ﬁcyé‘tch%%l‘%ﬁ?‘tﬁ‘rp | Pentdeciis | acidorpapaiticancl
or isoners thefdeohardit hfidPaiddreuladid gi:éig,maracﬂﬂi@ngl RERT %eheﬁ:igt ¥ 2%

esters are therefore, for exanple: et hyl ol eate, | soprop nyristate,
i sopropyl Spalcgirespoading |unsatufatéd Midg 7! ekpuplpodyiet duid, eleddigl ackirentic dcid ol eat e

fromGattefo Paris) ."Labrafil..M 1944 CS"  (ynsaturated pol ygl ycol ated
gl yceri des p?)g%sédrl ggcgygralﬁm;?“é&ﬁgr 9%?@”8?”%51‘7‘%’#’3 WZ#W@P o antigHgamMBd®r up of
gl yceri des 1%xaf p@{aﬁﬁﬁf}y,l RErofnY G2l 3 €S 8L 8¢ ) e Par.j ,
"Labrasol " (sgt u?gt ed pol y%l y((:)ol at ed ’gﬁgg‘ger??‘ﬁg‘?g}f‘ggﬁg%‘g‘%eye‘g‘ﬁ %FJ():% ol ysis
of TCM and magepopend of thgbe/ ey iadidsestemsihgsaloy ety trané ogibpa GkoRSimRlr S ;mddoom

Gatt ef osee, Pari nd/or "Mglyol 812" (triglyceride of saturated fatty
acids of chai®h ppsa?éﬁrhc, é!g’ F’E)an&gﬁ)é?(?%’m %«' °f érﬂ)ﬂ(é,%c A AYY exagiple methsaek i cul ar
veget abl €0 0i lkfhanSiUpfopafiolC Blth1S 8€ Perh : ' Vi I g G@stor
oil, sesane oi Ia? sgygga%’ oi | anhd, E?Ig Agé’r?lji 1g€fﬁgrf,?hégr?%tﬁhﬁ n’gltpagr?ﬁu?a{rﬁ%‘éw?

preparation éfd igixseioh] Bastyl agid cwteposiet thereories for amameld: ethyl iofeate) dsapusgyonar y
manner under ile. conditions, as.are pottli . for exanple in anpoul es
or vials, arllxgjr%{akesi ﬁéprgpylt W@f}’&%&ﬁ?’ai ﬁ%l?régpl'—}\gr 222%@P@Y°%W%eﬁfﬁc_é@ﬂ
conposi ti onstddéatOfdln GaefoRE, PLIsHPTALASH MYo42B5€ glm‘s’étma@&i Myggg@étg@
ingredient with one or nore solid carriers, if appropriate ul'ating the
resul ting m ghgeides preparadibychasaleabelysisrafepssitiigrieheil mdinadeupos gyemidees to

tabl ets c t ST roprjagte by addition of additional

exci pi enl?%. ﬁ%tag{eg%%rﬁr g&?@ 5?%{8’ :aﬁr%&Ba {@Iﬁ?e&r ?i)af'gl’l i,aggas Lc aggatedigar s,

for exanpl e balgglgseated Sglgcepides pi’%ﬂofﬂdt B A alROKINGObf 188N ﬁldo dP" PR ations
or

and/ or cal ci um phosphates, for exanpl e trical ci um di phosphat e,
cal ci um hydr Byesiqss aap eatysthylang glyedl iestersofom Gattefosed, Paris) and/or “Miglyo!

812% (triglyceride of saturated fatty acids of chain length Cs to Cy, from Hiils AG,
Germany), and in particular vegetable oils, such as cottonseed oil, almond oil, olive
20 oil, castor oil, sesame oil, soybean oil and, in particular, groundnut oil,

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

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

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

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

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

methylcellulose, hydroxypropylmethylcetlulose, sodium carboxymethylcellulose



bi nders, such as starches, for exanple naize, wheat, rice or potato starch
nmet hyl cel | ul ose, hydroxypropyl net hyl cel | ul ose, sodi um

car boxynet hyl cel l ul ose 17 and/or polyvinyl pyrrolidine, and/or, if desired,
desintegrators, such as the above nentioned starches, and furthernore

car boxynet hyl -starch, cross-1linked polyvinylpyrrolidone, alginic acid or a
salt thereof, such as sodiumalginate. Additional excipients are, in
particular, flow regulators and lubricants, for exanple 5 salicylic acid,

talc, stearic amiar polysiallpgrrbliding Odnd/&y¢h dasredRdBRRELIOS GRAERLS 88 ab&@& Ci um
stearate, and/or pol yethylene glycol, or derivatives thereof. Coated tablet

cores can be pPEWHUEH witrheyi t#ll e fertharmens warbonymethyl-siaoh,opreiass-dinkar e

resistant to g Fib Gkt t he: o j S i.ng, inter alia .
concent r at ed sﬂg%‘?hglgf’ {{?FOI’II}SE’, Q%ﬁ@gﬁéd@%ﬁ agpr&g{p?&é‘?% S%cghﬁ?i%oglud‘brﬁl%fpgﬁi c,
talc, 10 polyvadditipyalrextipttinteare,pial praeidudreflewdeydoborsedid/ 106ridant 2 fbUsRafpRXi de,
coating soluti OPS y in.guitable organic solvents or solvent mxtures or, for
the preparati oi6¥lic geif H’B‘é stomiccHric s soligitheraph sueh gaigpaginesipmi eearate or

ht hal ate or T sRacly HyBE IS RBRARYENC0r BBV RAER Y 0l Crent s can
be admi xed to the tGistet daldet coms exint bol movidedt whiyssuithllE exiapt ewhier, ifl5
identification or chgr acteri.sation of different doses of active ingredient.

Phar maceut i cal PRETHYSED tFHNESISGR Eh SstHCOpIGHs die ovoags, ugade baipgo infar @lia,
capsul es of gelsatématangdysef 0hosefi-fa g kne d_a,.

pl asticiser, such _ast gl y%er%%utlgbgs‘gglgﬁ’t (E;ﬁs % @%ggﬁgr c?fg@é{lﬁ)srséulg@g %%%lctéﬂf’ai n
the activé0i ndrobaiimdpyrreliditee pplyethyleoé ghrcahehdésr, titahinmddiboide,cocatpg olwiish
fillers, suchi Sul '}ze ét ar CQ?, ?i nder,s :{md/ or 20 lubricants,, such as talc
or magnesi um Sf Earat e CEINY XS Pis¥qlent prixiyces oy ifof e prepagation of cepdgses,

the active ingviaeh entrebistai ©f@EABIYcdissrbYEEr ?fitaﬁﬂé%@ﬁﬂgﬁffﬂega@%ﬁsﬁmcﬁ
or 11qui

liquid excipients, such as greasy oils, paraffin oil
pol yet hyl ene @b yasstylepllujose tphthaditel or elstderssypodpyéhétisyleeiilgiey plethalate. Iyepydrene

glycol, it beig . Kew ossihl e, t d stabilisers and detergents, for

exanpl e of thé)?%%%’d)}gt% mﬁgﬁﬁmg&?pﬂpﬁgﬁ?qbiw Vad a?@?tﬂdé%tﬁ%rcoaﬁ‘@ﬁ etxagypheforor al

forms of adm M@uﬁaaﬂi@maih@r,actfeﬁ&aﬁ@ﬁ%mif%_rezﬁxﬂbsh%fQétﬁz@@n%%%édibﬁt. the customary
manner, which conprise the active ingredient, for exanple, in suspended

formand in a conc&ReimacPdirabfcompesitiony, whickOstn pe aised advlally,akoutalshOfarar i n
2 anl's A1 CORGRANUF bl SRR LlsdteP bt EARS 3 PlaSlidle: 008 o "
glycerol or sorbitol. The hard capsules can contain the active ingredient in the form
of granules, mixed for example with fillers, such as maize starch, binders and/or
20 lubricants, such as talc or magnesium stearate, and stabilisers if appropriate. In soft
capsules, the active ingredient is preferably dissolved or suspended in suitable liquid
excipients, such as greasy oils, paraffin oil or liquid polyethylene glycol or fatty acid
esters of ethylene glycol or propylene glycol, it being likewise possible to add
stabilisers and detergents, for example of the polyethylene sorbitan fatty acid ester
25 type.
Other oral forms of administration are, for example, syrups prepared in the
customary manner, which comprise the active ingredient, for example, in suspended
form and in a concentration of about 5% to 20%. preferably about 10% or in a
similar concentration which results in a suitable individual dose, for example, when $
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 or 10 M are neasured out. Other forns are, for exanple, also

pul verulent or liquid concentrates for preparing of shakes, for exanple in
m | k. Such concentrates can also be packed in unit dose quantities. 18
Phar maceutical conpositions, which can be used rectally, are, for exanple,
suppositories that conprise a conbination of the active ingredient with a
suppository base. Suitable suppository bdSes are, for exanple, naturally
occurring or synthetic triglycerides, paraffin hydrocarbons, polyethylene
gl ycol s or higher athametentictl Gorppsitivts, ovischntrinche agest r’ébthd)abir@ fHpexapient al

Nat er-sol ubl o PBPRERET Taf sorimasear coRBigH o8 Of fisetivesiapiidieat 5«25@Lsgmosnory
i nj ection suspresi Slﬂﬁiblé"furﬁbmgﬁ:f%ﬁdé Qre! I{8£ @fdrﬁ(ﬁfe %rﬁﬁ’f E'g{rrngg]u B? gﬂgﬁgf

exanpl e sodi um car boxynet | ose, "sor bi
appropri ate stt&Biypﬁrs@SsparIﬁ'm fa{dtacaéaonmgobzdthglmhe ghuolalos higher dlc@sRnt here in

the formof. 10 a | yophilisate, . .if tetoeher w th excipients, and
be di ssol vad bef oreecp%%cf’sétﬁﬂ’]ér‘gb‘clétﬂ# Proﬁa’@tagéémﬁfﬁfﬁ“@ﬂ hi aqHpdus

sol vents. Sol ublueings sE8M a@svedhGeliefdn wafté?[soﬁfﬁmhﬁ fok %{(ar%% ﬁp%v% er-soluble
adm ni stration can al so be used as infusion soluti ons referred

preservat i ves Salte Off giuesusnpnjectiont isuspiedsionss, vadilobh caspaise ovisiasitpéddieasing

m cr obi ci des, enzo c aci d. re oil-in-water
enul si ons, mlsgkﬁ%g%%rflﬁgé&ﬁ@{]e ‘gnf’?{ 2 Ic%ﬁ‘l‘“&r%’?%@ﬁ!‘@“?@““&@%ﬁof
wat er or aque@ﬂ@ppds;&ﬁ% stibisdratThg a@tﬁ\%ﬁﬁgr‘é@i@ﬁt @ah%iso'b’é ré% fiHefed #ﬁﬁe form of.

hydr ocar bons for exanple vaseline, paraffin ol or paraftfins,
pr ef er abl yY coﬁpr(’EEl}@%ﬁet a%laépﬂﬁyﬂaféﬂyg@hﬂfpwm@gmpl@mhamisbé ahatsyslvaﬂdﬁdﬁ@hs or

esters there tyl cohol al cohol s, such as
ool wex, to I8 el SERTRLR GRS e i BaRrioek 8 weasen
corres pond| ng for pm»ﬂmlbl for parbRblaAUBIRistrEUGD cAS 250N B Ly E@Hﬁ%sﬁﬁ's@luﬁﬁhs‘ar S
(Spans), for ?ﬁ%@?fﬁ sorbitan oleate and/or sorbitan isostearate.

Addi tives to PERFSTIHN e atgr dOr pRRMRpIK Ampibxidants usnel tanesprbse abidasor
pol yal cohol s, nix%bfc%&gpéu%h%X&G{c%rberpzrof&pé’me”e glycol, sorbitol —and/or

pol yet hyl ene glycol, reservatives and odori ferous subst ances. 25 Fatty

oi ntrentslare anhyd}mnmntsnﬂeMHmmﬂ@, eoRdlsibRE WHISIE coda rlﬁaﬁét' xﬁb’xleaﬂhan 70%,
vasel ine or paraffin oil

hydr ocar bons, | f or gq paraffin, ,
furthermore R%k TW%WSP/%@ bﬁateéémaqymrmasa: Fhet *"@ttyfphaseexmpstse in
hydr ogenat ed ﬁ&‘ﬁ@lﬁl‘t’l# Oﬂlyﬁpéc)érboﬁg'fﬁ %f "g)ena grgee Parattia ofl e hEr AR parXfﬁns, which

hydr ogenated oils
preferably comprise su1table 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,
bumectants, such as polyalcohols, for example glycerol, propylene glycol, sorbitol
and/or polyethylene glycol, or preservatives and odoriferous substances,

25 Faity 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.



groundnut or castor oil, and furthernore fatty acid partial esters of

gl ycerol, for 30 exanple glycerol nono- and/or distearate, and for exanple,
the fatty al cohols. They also contain enulsifiers and/or additives
mentioned in connection with the ointnents which increase uptake of water.
19 Creans are oil-in-water enulsions, which conprise nore than 50% of
water. QO ly bases used are, in particulari®fatty al cohols, for exanple

| auryl, cetyl or stearyl alcohols, fatty acids, for exanple palmtic or
stearic acid, |iquildetmssa dilinmatesemilsions, extdciptanpriseph@pthannyo% sf at@r. Wool

wax or beeswax,..and/or hydrocarbons, for anpl e vasel i ne (petrol atunm or
paraffin oil. )S%H!{JP%%CF a8 pé‘l}fcf@éegaﬁlﬁlaﬁ\‘?go Sgg’ﬁﬁ%mﬁééawlt etk @ittt tant | y
hydrophilic praggbts gy &idGh f@exaaplk SapRmd 2cidOLG | oS orf OF
exanple fatty acid Sest eyrs of pglxyaFcgﬁgﬁ@god?%é%&ﬁgIagir?égil)?/]dqggélﬁdc%ﬂ{shgorreof,
such as pol yglea@plec issprapyt anynstaei woels waxs onrbepotaxe tdnyloe nieydssvaltiohgnforf at ty

esters (Tweens and furthe r | yoxyet hyl ene fatty, al cohol ethers or 10
pol yoxy(et \kll\?l)l ene)é(alflg{%t yasding rgﬁ.&;?n%oror c ‘F?&i"‘p&ﬁdi él’&“fsg%ﬁ% Fersustass-aqtive such
as al kali  metsabstgks svigf pFe@thaﬁtﬂfﬁﬁ&bpﬁHk?? {Bides, 5@ %X@dnﬁsg%rﬁ?%i ﬁ%—] "

0 Su at e, iC

| auryl sul phate, sodium cetyl sulphate or i um st earyl
are usual |y udemiciginylpéiers; deessample faftntacid abteshof pplyhohels aorpbihylesdoky

t | al coh | cohol .. Addi t.i to,the aqueous phase are,
Thteral o adddfhs BeF@ ke £ RO Ee b bt R bk Grs 6 et EE SR anpi o
pol yal cohol s, fawcksass ¢IyesR| ands firtibirtdre PUlPOMRRRNE! BaD! 2l Qkthers or

pol yet hyl ene gl ycols, and furthernore preservativées and ddoriferous
subst ances? P8 t"é&éethﬂén%faété{r?@ldawf%iqiitq?ﬁnﬂwnﬂmgilngcmﬂsiﬁérsmmbwallkhlﬁlg

powder consti t i for .exanpl e, titanjum oxi de or
zi nc oxi de, ahﬁz?ﬂfsairtf %g?%afglc at] ghlgiﬁ\%}e g%&%ﬁﬁ‘ﬂ? &Hﬁ’"@m iaB%ﬁtl «-:381,1#l i WAy e
the task of bicagi adphde or 20 iwmistdatil gulphats eRhRh iaANSRNE I8 in tﬁ@?f&erﬁé of
adm ni stered from pressurised containers and they are liquid ofl- 1 n-water
emul si ons pr e &8 algehols ferserammpdusatyl sscarHealenhober stamy! glasks. Adiitgenattbe

hydr ocar bons, nes.,..tor exanple .

di chl or of | uor gﬁkgﬁﬂsaﬁgas%giﬁ%ng‘éeg%?gﬁgﬁ %Jg@ Lpgrg\éeélf %léen‘ér,ea’g?,froﬁlr L g - for

non- hal ogéhat eshnyas epulyalephslecantionss 2dyairsl, B&&tolprpﬁ?ﬂrﬂéﬁ@ giveani deq/ef e
used. The oiI\p/ lE{)htzs S Uf}’ed are,. inter alia, those nentioned above for

oi ntments andPRYEANENE FEOS R MO AERYAt TRR NG odrierausubltatceni se used.

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, N2O, 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



Ti nctures and sol utions usually conprise an aqueous-ethanolic base to

whi ch, hunmectants for reducing evaporation, such as polyal cohols, for
exanpl e glycerol, 30 glycols and/or polyethylene glycol, and re-oiling
substances, such as fatty acid esters with | ower polyethylene glycols, i.e.
| i pophilic substances soluble in the aqueous 20 m xture to substitute the
fatty substances renoved fromthe skin w tR ethanol, and, if necessary,

ot her excipients and additives, are adm xed. The present invention further
provi des vet erinbaury tc QUROKItE LRTBtE QRN Sds Rem@ded TR e RAEWRAG iMBoll Agr gdi ent
as above defined together with a veterinary carrier 5 therefor. Veterinary
carriers are nRCESRL 8thepexcipipntspad wdditivgs tdieedainpdsi ti on and may be solid,

| i quid or gaseous i : E i table.in the..
veterinary” art anaredst inMHETRARE, hORAls e BERrRYAR fioh! biifising a
veterinary conlpasidrconstiveningrdiienachsi atiost efefiledrtogdiber Wk entefedhdry Qkridy any

ot her desired rou;me. The invention also relates to a process or method for

.toap Ol
treatment of tHECHTs¥EEEnarysagiest ¥e massialsiAe simibiNasing the corapasiiondsd ey be
admi ni stered pyORIMY! ‘HCeal a i EonL or m of
phar maceut i calqg corrg’ogi&l%l?gﬁ ,axe;?;agé{n éﬁﬁﬁfsy%ﬁ& ag%kdae?rtoﬁzatc,%&m%ig i #hg vg{} l3‘{13r ive
agai nst the distaslesevempatiedith\tid frtise wpretidit ohidedvetarihaplomp&ritimxanpl e a
human, requiring ,such treatpent, the conpounds are used, in particular, in
the form of pﬁﬁmgﬁﬁq@:‘?m@g%f?ﬁeﬁﬁ]@ﬂbKaHéPT f@ﬁ%‘?&?“tﬁbout 0.1 to 15
about 5 g, prefera i t
invention is adm Eq%t.lgrgléﬁﬁgggq?ggg g@%ngfgs\fg/e(?g t o g?)r(?g{me%gitg&%é?%tgr es
In figure ID trates ingndérpdnatiave. Théichinpowds afn dreowdnninieré® Gophpaciivatly 620 CEM
(B) tunour cel] |ines tested.c unds. totoxicity was determned in
the presence cﬂ‘ er@&?@@?‘ﬁy%ﬁuc & i”i‘/ﬁ{%}gffg OSPB%r aiicalscqsasisiong JeeierbieRi mal
activity (in thenahsenokcels émhtibs 4RI thel dieatSIRSHLEEY ! IWEm- P:
6-(2- fl uorobgnzyl am no) gursi ne; lZCI@BAI_Z':t 36_1%e§!_;e§hl orggﬁﬁﬁgﬁi% pbﬁérchoﬁé‘;
20H 30CH3 BARnimgl( forrpxampleya Buman, hegoyingnsuph areatmenp uhe nemp@mds areflisgdiria 2
t here are shown.s scent ~cells in cult.ure of human, fihropl as B) . (the
other cells ( Smg g’i lﬁlletc?fgg?ﬂ%Ogﬂléar?lgceflh‘éal&?ﬂpfﬂﬂt‘%?' 4 ?§&|daﬁﬁt Bé"?i’(?g%é'ldﬂ t he
substrat e 5X- glabut(ﬁg,bﬁ@matﬁy O QRO abut R8I ofla- &o%rplang@loéﬂﬁeoﬁrﬁe’ﬂ{‘ m&}ongg

n

mg/m ). In figure 3 there is shown the induced apoptosis tunmour cells
NMCE- 7 cel | 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; 2C1 BAP: 6-(2-chlorobenzylamino)purine; 20H-
30CH; BAP: 6-(2-hydroxy-3-methoxybenzylamino)purine.

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

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 b, 12, 20uM, B MCF-7, secondary necrotic cells (i.e.

necrosis following apoptosis}, 12 h, 12, 40 pM; C MCFE-7, necrotic cells, 24h, 12,



line after application of cytokinin

6- (2- hydr oxy- 3- net hoxybenzyl am no) purine. A 30 MCF-7, apoptotic cells: 6
h, 12, 20pM B MCF-7, secondary necrotic cells (i.e. necrosis follow ng
apoptosis), 12 h, 12, 40 pM C MCF-7, necrotic cells, 24h, 12, 21 40M
Anexin FITC V (Mdl. Probes) and propidiumiodide staining: anexin - green,
Pl - red. Figure 4 shows the apoptotic @&lls detection using Anexin (green
fl uorescence) and Hoechstem 33285 (bl ue fluorescence) staining. Analysed

using 5 " O y4iuM. AnaGeFEGYY Mot PrébdsPind preptdiBodad ng: duppurcel |'s by
6- ( 2- hydr oxy-. 3- get hoxybenzyl am no) p’ljl‘i nItga. ﬁiA, B 2 cc?ns%r’lflpgb%l% b vﬁr%ﬁbut
treat nent; d,)ID’ie apoptotic cells (condensation of chromatin); A C -

fl uorescence mcrg Ve - escence.i mage anal.ysis. Figure 5 shows

the effect of testé%gg(g’}r}%\g%ﬁggs?p%ﬂﬁgﬁge?eilﬁ?P‘Sﬁn?ﬂ‘“S?‘Pﬂ%‘P@%’K%Peﬁ n 10 excised

wheat |eaf tflyssescimeliasi Hoszhauprossedlasbrekeidd) kh@knchl , content

of frersnrgl quaies before the incubatig)n. Error ba?s shnogsvﬁgtgéﬁ%%glgdevi ations
an

of the IHPYs 1age paalyss et patmanti S MCF Detstmour ¢alkdyiAditydicgs- cont r ol

i ncubati on w_f;hgy LAl N, gahi ch 3L.7 0,9. In Figure 6 there

i s shown the effgg @cg}?yl?lg)s{{o @%‘n%’ggg!éogt@x%é}sé@ﬂl%}rwe%cﬁEI d of tobacco
cal | us cul t wpeptotis calks (bardsnsatiomo Sdtandsin; AKYL AubRB&nes niilig 35, phor 5
replicate deferm nations. Dashed |ine indicates the val ue ?o 't e control

t r eat ment UHGERCa eaA8WFiRi n, 2,2 0,4 g. Figure 7 shows the effect of
tested conpounds dacko i ni_n thesis in rant hus
caudat us _cotyl edon rﬁypocot%} ygif%?gﬁ%@E?é]g&%%ﬁf}mﬁ%g@l %tj\ﬁﬁg’f%% '

devi at i dfs @kcisdewheatleaf tps. Yahephreecapesseae b iaitiaDetsoropaneshtdnt B

i ndicates t }}/%Ia r..the eat rent wi t hout added cyt oki nin,

atrol t
0. 0430. 009. VA uesee*“’ft’éé‘%(}%Q’éd{"’“?’%‘gm{:lioﬁfooéL@ﬁé}éow ptagsland deviptiensied thenean
absor ption dir H3flicatd\@etGRBndidhs, DAREIR iFHRNEs (Mol ﬁa'cﬁ%eit%@ r}tﬁa”bter of
n sf JVESPEY e (

explants with at |east one brown |eaf 251 unction 0O
BA, : T, Svigkemopmbjch was ¥i%iPS. 9 there is shown the rel ative nunber of
mVeOBAP) . I n

i oure 10 ther e MRS gk 4P BESRalistind srnbeink andived wAEBA
15 yield of tobacco callus culture, Error bars show standard deviations of the mean for §
replicate determinations. Dashed line indicates the value for the control treatment
without any cytokinin, 2,2 + 0,4 g.
Figure 7 shows the effect of tested compounds on dark induction of
betacyanin synthesis in Amaranthus caudatus cotyledon/hypocotyl explants. Error
20 bars show standard deviations of the mean for 5 replicate determinations. Dashed
line indicates the values for the control treatment without added cytokinin,
0.043£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 lefi: dead Rosa hybrida explant on BA
containing medium; at right: vigorous Rosa hybrida plantlet after 121 days of
30 cultivation on mMeOBAP containing mediumn,
The following examples serve to illustrate the invention without limiting the

scope thereof.



containing nmedium at right: vigorous Rosa hybrida plantlet after 121 days
of 30 cultivation on nveOBAP contai ni ng nedium The foll ow ng exanpl es
serve to illustrate the invention without limting the scope thereof. 22
Exanpl es Exanple 1 5 6-(3-chl orobenzyl am no) purine 3 nunol of

6-chl oropurine were dissolved in 15 m of butanol. Subsequently, 4 mmol of
3-chl orobenzyl am ne and 5 mml triethyl @ ne were added and the m xture was
heated at 90C for 4 hours. After cooling, the precipitated product was
filtered off, washed with cold water and n-butanol and crystallised from

et hanol or 18xqh hyl f ormam de. M p. = 252 C, TLC (CHC13: MeOH: conc. NH4ACOH
(8:2:0.2, V] v7v;; single spot; HPLC. purity> 98% Yield 95% Table 1 15

Conmpounds Pr epar ed by the Method of Exanple I R6 Substituent CHN anal yses

cal cul at ed/ 1;3‘%1?%9 % %1 YN ESI - M5 MrH+  2-f | uor obenzyl am no 59, 3/ 59, 05
4,1/ 3,8 28, pée 44  3-fluorobenzyl am no 59,3/59,1 4,1/3,9 28,8/27,7 244

4-f1 uorolsenzy$;;a¢ﬁ1d;}gb§g %go)%uﬁng/ 3,9 28,8/27,9 244 2-chl orobenzyl am no
55,5/55,7 3,8/4,2 27, 0?’26, 0°260 3-chl orobenzyl am no 55 5/55,2 3,8/3,9

27,0/ 26, 2 260mmal eff-chlotvpuriyt meicisssbieBAB5S i 3f Bitdnod SAibsSuBisP 426001
2- br omobenzy] 23,0/ 22,5 304 2-bronhobenzyl am no

47,4/ 47,1 3 ,°§?¥;h!”99%‘%%?é%?r&e6@§f AlgiogF 56 e addedi mdihe Tigtuss 843, 4

23,0/ 22,3 304 ' ' : /19,5 352
2- et hyl benzy?tg%aﬂnggﬁgg,ggfggfﬁg] %ﬁ%ﬁogﬁ%éheggr%%ﬁ%cﬁ%‘% ggar%afs ﬁef?gr?fgrl am no

65, 2/ 64, 7 5VsEhedovitoedd aaite apd @-butanol and crystallised from ethanol or
10 dimethylformamide. M.p. = 252 °C, TLC (CHCl3:MeOH:conc. NH,OH (8:2:0.2,

v/viv)): single spot; HPLC: purity> 98%. Yield 95%.

Table 1
15 Compounds Prepared by the Method of Example 1
R6 Substituent CHN analyses
calculated/found
%C %H %N | BSI-MS
_ [M+H']

2-fluorobenzylamino 59,3/59,05| 4,1/3,8 | 28,8/27,8 244
3-fluorobenzylamino 99,3/59,1 | 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 95,5/35,7 | 3,8/42 | 27,0/26,0 260
3-chlorobenzylamino 55,5/55,2 | 3,8/3,9 | 27,0262 260
4-chlorobenzylamino 55,5/55,3 | 3,8/3,8 | 27,0/26,6 260
2-bromobenzylamino 47,4/47,6 | 3,3/3,5 | 23,0/22,5 304
2-bromobenzylamino 47,4/47,1 | 3,3/3,4 | 23,0/23,1 304
2-bromobenzylamino 47,4/47,8 | 3,3/34 | 23,0/223 304
3-jodobenzylamino 41,0/41,4 | 2,8/2,8 | 20,0/19,5 352
2-methylbenzylamino 65,2/64,9 | 5,5/5,8 | 29,3/29.8 240
3-methylbenzylamino 65,2/64,7 | 5,5/6,0 | 29,3/29,9 240
4-methylbenzylamino 65,2/65,7 | 5,5/5,4 | 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 | 5,1/53 | 27,4/27,5 256
4-methoxylbenzylamino 61,2/60,7 | 5,1/53 | 27,4/26,7 256
3-nitrobenzylamino 53,3/53,1 | 3,7/3,6 | 31,1/308 271




4- et hyl benzyl am no 65, 2/ 65,7 5,5/5,4 29,3/27,5 240 2-net hoxyl benzyl am no
61,2/61,0 5,1/5,5 27,4/26,6 256 3-nethoxyl benzyl am no 61,2/61,0 5,1/5,3
27,4/ 27,5 256 4-met hoxyl benzyl am no 61, 2/60,7 5,1/5,3 27,4/26,7 256
3-nitrobenzylam no 53,3/53,1 3,7/3,6 31,1/30,8 271 23 4-nitrobenzyl am no
53,3/53,0 3,7/3,5 31,1/30,8 271 2,4-dichl orobenzylam no 49,0/49,4 3,1/3,1
23,8/ 23,1 295 3, 4-dichlorobenzylam no 49,0/49,1 3,1/3,2 23,8/ 23,0 295

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

2, 4- di hydr ox _ﬂnawér@waﬂ@n&b 255,473, 33’3&33)7 3755 ﬁj_/sos 271

34d|hdl’OX ouaoooo, U =ry o T &
2- hydroiy-3- B feRlofbel AN, 57 5 5 A%0A9d b 3630 425823070 295
2- hydr oxy- 4- |Ped-R530RbEsTlamingo 57 5/=74;910/493/ 4,351/2;9,&/22353/@32)72 705
4- hydr oxy- 3- lﬁ-%x&b&@kﬁmm 57, 5/ 37563/458/ ,375/3@, {2@2/27:97§ 758

3- hydr oxy- 4- Il TGy HBRYRRL AT D7, 57 97580 A5l VL1 7 [ 258
2 i et o AR daniior s 5 o | 46/5554 ’§ZS'Z§,?45 2921277 | 258

2, 4-
3, 4- di met ho ?&W&w@ﬁ@ossb@zﬂgmm% 3755/67,24], B/%74,68| 2668/26.4 | 272
3, 5- met hoxy H@rpsitexyidmet8x W dndylimine3| 5737524, U4 5 9% na6 | 272
g, j, gH: g hgffyﬁﬁﬁ%ﬁy@@ﬁ'i})ﬂ%eﬁ}éylf{p@{? ‘ﬁﬁj @58/%,79 20,8982 | 272
2. 4% di 1 vor qRadguEnED s {57 5I5 00 [ s 585 56,7 | 273
3, 5- di f | uor qRerBpehgiyhsnegamins s 8 3] 589/39,26, BRBHAS| 2857245 | 286
2.3, 4-trifl §3iebmethykyrnagamine/ 51, 1 339/99,% 125,314 851 94%95 5| 286
g(c[nr or o- g; B QTi e@BAAMBRRT, I D0 Fg 4/ o2 sﬁ?ﬁ)é’ L 24,5/248 ], 286
- | c‘lIII IIU JO LI T :_u,
S o O L KRR IATNC oo o) L580/30 45,5550 boa s/ ads 256
4-(trifl uor delioniim t@ﬁi%@manbmss 2/ 5374/5211354153, Do2g/2,841 3#61 T no
62, 5/ 62, 2 3343 tinBGokyBRzGladiRy 2- 1 gonesnt | lsl,g/gffiﬁ'{g/@zg o316
30, 6/ 31, 1 239 4- Bl NS ARIiA0 57, 6/ 55&/5% 3 3357 P8 x21.59% 262
3,5-difluorobenzylamino 55,2/ 54,8 | 3,5/3,3 | 26,8/27,3 262
2,3 ,4-trifluorobenzylamino 51L,6/51,1 | 2,9/2,7 | 25,1/25,5 280
3-chloro-4-fluorobenzylamino 51,9/50,9 | 3,3/3,4 | 25,2/25,7 278

2-(trifluoromethyl)benzylamino 53,2/52,9 | 3,4/3,1 | 23,9/24,5 294
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 | 30,6/31,5 236
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 | 28,5/293 | 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 | 24,1249 | 201
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 | 20,8213 | 338

2-methoxyanilino 59,7/59,4 | 4,6/4.6 | 29,0/29.4 | 242




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-bronoanilino 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- bronDanlllno 45,5/44,7 2,8/ 2,4 24,1/25,1 291 2- Jodoanlllno 39,2/ 38,5
2,4/ 2,1 20,8/ 21,3 338 2- nethoxyanlllno2$9 7/59,4 4,6/4,6 29,0/29,4 242 24

3- et hoxyanlllno 59.7/59,1 4,6/4,5 29,0/29,7 242 4-methoxyanilino
59, 7/ 59, 2 4|Bctbox3anilihe9, 6 242 2- m=t5I9};7I/9g1 |@Q§/45§, ?2‘1{)/392’26/ T3

31,1/31, 8 2r6-3—nBLE£Lanlllnn 64,0/
4-nethy|an||ﬁﬂEﬁkm$@m BO5 4,9/4,7 31 ﬁ93Q$D24266ﬂE3anaDgy29§ M x#or ef of 10

nmol adenin met ||u1\yuc||La gehyge-s 100% florm ¢ _afrid yvas
refl uxed fof a%;é}m"mter fornmc ac :@%& a{fsl9  3,1/3B8ul t 236 npteri al
was cool ed hm%@}gm Nty washed W [l' ther—T—Satid
residue wasjthoiled with 600l _of water T6B’f 9%‘ ga;néllgl/%ﬁg prggﬁct

aIIIJI C £ LIA\¥J \Ju

YN ESI - M5 MtH+  2-chl or obenzyl am no b5, 5/ 54, {3 8/4,11 27,0/ 27,6 260

nlq] r\rhhnn no

crystallise ﬂﬂmkﬁnhmol Yi el d 459 64@/6Ba$)| e49/40p 9ynds; friepabed by the
Met hod of Ekampte—2-—R6—Substi-tuent—GHN-anal y ul"at éd/if ound P& %A

e B o B Y

3- chl or obenzyTam no 39270222664
55,5/54,5 3,8/4,0 27, 0/27 6 260 2- brom)benzyl am no 47, 4/46 7 3,3/3,5

23,0/ 23,4 304

Example 2

5 Mixture of 10 mmol adenine, 12 mmol 2-methoxybenzaldehyde a 5 m] 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 | 27,0272 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 | 23,0/23,3 304
2-methylbenzylamino 65,2/64.8 | 5,5/59 | 29,3/29.8 240
3-methylbenzylamino 65,2/64,8 | 55/57 | 29,3/30,1 240
4-methylbenzylamino 65,2/64,7 | 5,5/58 | 29,3/29,9 240
2-methoxylbenzylamino 61,2/60,3 | 5,1/53 | 27,4/27.9 256
3-methoxylbenzylamino 61,2/61,00 | 5,1/53 | 27,4/27,9 256
4-methoxylbenzylamino 61,2/604 | 51/52 | 27,4/28.3 256
2,4-dichlorobenzylamino 49,0/48,4 | 3,1/3,0 | 23,8/24,4 295
3,4-dichlorobenzylamino 49,0/48,6 | 3,1/3,1 | 23,8244 295
2,3-dimethoxybenzylamino 58,9/58,8 | 5,3/54 | 24,5247 286




2- br omobenzyl am no 47,4/46,5 3,3/3,4 23,0/ 23,3 304 2-nethyl benzyl am no
65,2/ 64,8 5,5/5,9 29,3/29,8 240 3-nethyl benzyl am no 65, 2/64,8 5,5/5,7
29,3/ 30,1 240 4-nmethyl benzyl am no 65,2/64,7 5,5/5,8 29, 3/29,9 240

2- met hoxyl benzyl am no 61, 2/60,3 5,1/5,3 27,4/ 27,9 256

3- et hoxyl benzyl am no 61, 2/ 61,00 5,1/5,3 27,4/ 27,9 256

4- et hoxyl benzyl ani no 61,2/ 60,4 5,1/5,22%7,4/28,3 256 2, 4-di chl or obenz
lam no 49,0/48, 4 3, 1/3.0 23,8/ 24,4 295 3, 4-dichl orobenzyl am no 49, 0/ 48,6

3,1/3, 1 23, 8224 dimefivxyBerdzy MBI 0X | DegibyJeadn NC; B PIISFT %SNS Fe2 bl 24, 7
3. 4- di et hoy @!’MIB%O%B iy bb'gﬁbﬁ ’53}!6[‘*5/3’%’6 5%3757%i'5fa§6 hok benz

3,4'di rTEthO TE 1 1T TT U0 ulyu,5 SR ) S e C ;

] ami no 58, 9;1@9;‘?1”3?@‘%}’5@%?&&7@@ 0_pa®8.98847 6. t%3/%4 Hodd,6B520 | a6
57,1/ 57, 25, |2 64rinmthoaibesz faming, , 57,157t how/sen Iaoinos 57, 3167, |
S5,4/5,5 22, 2324 5arigibhoxptriRiiemdn® | N5V fsry Oyt Wiy of-Novel
Conmpounds One of the par ang?jérs USet—as—tfre bc?g‘%/?ﬁ ur%g{z}gﬁ et f‘?l.é,'_aﬂssays,
is the metabolic activity of viable cells. For exanple, a mcrotiter
assay, which uses the Calcein AM is now widely used to quantitate cell
proliferation and cytotoxicity. For instance, this assay is used in drug
screeni ng pr zand in 10 chenosensitivity testing. Because only
metabolically active cells cleave Calcein AM these assays detect viable
cel I s ex@l udnvérs Cymiaxigdatiniist of Ndvel €emlpordisCal cei n AM cor responds to the
nunber of vid al s in the culture Hunan T-I|ynphobl astic |eukem a cell

| i ne CEM pr(?)‘?reyé’fgéﬁtﬂaém’%ﬁ?féo“%ﬁ’nas i dass for OXigilk egsays,; isbtheast

carci noma cehdtabidlieestiMel of viaBiE48s. Fot 3x VB MPuaddiited hiah! S5t MR, UB7TMS
cells; cervical carci Ef)fra cells _H?ELA; sar cghanﬁé—hltseg@%%g \5%81?%56832;

hepat ocel | ulths Calgedn Hdvia iHapeR widadyiswsed fto buuabtiatt selN|prBiidiation Usd

i mortalize : ages.B2.4.and Bl CA. 4; P388D1 and L1210
| eukeni a; B‘%g@ﬁ%cx@??%%%ﬁ% Qﬁgﬁ%gy %‘}58‘1 iR drie setspnipg pragrEnsEddani ng of
conpound®. Themewhbitvitgr sl MBatkd ohly 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,
15 MDA-MB-231; glioblastoma US87MG 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
20 Nunc/Corning 80 cm’ plastic tissue culture flasks and cultured in cell culture
medium (DMEM with 5 g/1 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
25  well based on cell growth characteristics) were added by pipette (80pl) 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



20 Nunc/ Corning 80 cnR plastic tissue culture flasks and cultured in cell
culture nmedium (DMEMw th 5 g/l glucose, 2nM gl utam ne, 100 U mnl
penicillin, 100 g/m streptonycin, 10%fetal calf serum and sodi um

bi carbonate). 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 25 well based &h cell growth characteristics) were
added by pipette (801) into 96/well mcrotiter plates. |Inocul ates were

al | oned a prdihitivasiatrb@meRetingthe hightd wau ; or
stabilisation. Four-fold dil utgi ons gof gtt‘ﬁéé é@ﬁ%ﬁﬁéﬁ%gﬁ%é@o‘%gﬁ ation were
added at ti nkcaibbotheqatyr pf ghange depentent ohdhe ageot. dtll dmmg cohedntraieds! s.

Usual ly, te o) J val u t_si - fol 6, dilutions. In
routine tesﬁ% %‘g, tﬁgm% %@@?IC%T‘%E%ngﬁs[ P’:Félfnw\‘ﬁgﬁ%é@t TORPOBRAS it can be
the matter dhstehfnge hdepanstent, inrs% 0O, a68Rbherdbhd MI0SY LERANERNNE #ll ONS  were
exam ned _in dgpl icates. Incubations of cells with the test “conpounds

| asted for 7Rdedincabalionperiod, thp cells wap asaiekiphesieg heCAGWAMFai ty. At the

5 end of in i | cel r ssayed by, using the Cal cein AM
Ten mcrol ?itﬁlg?(ghé}g ot?ﬁféé gttgglf:E&ggﬁlﬁtv‘}eg%}g@@ﬁeedaﬁﬁ?%g?&eﬁp g @g@qqteﬂm | and
i ncubat ed ffurthérefor 1 diuds. Flaurescentt (EDEFELACRUIARN HER TRAFHEREIN th the

Fl uoroscan_Ascent (UK). The tunour cell survival

Lab t FI R
(% ;g)s \i/g]s @éﬁ%‘ﬁ%ﬂ‘?‘%@ﬁ%‘éi%‘@’%ﬁé%l |'Bwi sgnaucelhtsuovivalTESE6FDdisg exposed
el 1 o o oS e el L, e i

concentration | etha ur ~cel't's Mhayosgdare fromthe

obt ai ned0dod®cimes pas)sel . Ve Gl galue, the diy teondeptrborofeti@¥EE0%@IPOUNdS was
tested on page of cel | Iinels of rgriiffer nt. hj stogenetic and ﬁsteci es origin
(Table 3). W el vaR stlowlaisd) from sheobigined dose Temorss gumes (Fg-al | t unour
cell lines tigsted, however, the non malignant cells, e.g. N H3T3
fibroblasts and normal human | ynphocytes, were resistant to synthetic

i nhi bi t ors i nduc&ytaxjaitt exnevel gompountisrmwasstestad ed panelTabloell 1es GF50 f or

TS L a0 L Pl TR 3 B 50 BT o o2
cl ose t b5 10a&lifiks hald dovhd 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 uM.

Table 3
Cytotoxicity of Novel Compounds for Different Cancer Cell Lines
25
Cell line tested / [C 50 (umol/L)
Compound | HOS | K-562 |MCF7{B16-F0O| NIH- | G-361 | CEM |HELAJHL60
313
Kinetin >166,7 | >166,7 |>166,7 155,1
164,1
P >166,7 { 146,89 |>166,7 922 >166,7
162,2
BAP >166,7 138,9 | 166,1 >166,7 >1G6,7
>168,7




Cytotoxicity of Novel Compounds for Different Cancer Cell Lines 25 Cell
line tested / 1C 50 nol/L Conpound HOS K-562 MCF7 B16-FO NIH G 361 CEM
HELA HL60 3T3 Kinetin >166,7 >166,7 >166,7 155,1 164,1 1P >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 27
cisZ >166,7 >166,7 >166,7 >166,7 >166,7 >166,7 acetyl Z >166,7 >166,7
>166, 7 >166,7 >166,7 >166,7 MI >166,7 %28,4 >166,7 90,6 >166,7 90,1 79,2
140,2 Or >166,7 >166,7 >166,7 150 103,4 69,2 78 67 2F BAP >166, 7 136 1

>166, 7 27,7 [gDB, 4 988 >>q§§,7 57 Bgp7 126751 2CPAP-84 %Eé?" 16 5,‘. , 9
60 14—80 4 "2'i 4—3Cl ARP->1-66—FA—3168{/>1 -'148, 6
>166, 7 56, 6 {58,247 109; TO0 15 18 741 1207 ] 7
>166, 7 >166 [T BF BAPTXEE7 a2l 632> 166/-7—>166 7166, 7 AFBAP
’ E{CGWPZ: 4>j 57-1 r‘r‘é - *6:6?7'”/}\('\ APR.>166 7. > ﬁslﬁ >16 >476§4?] 5
>166, 7 >166 )J.W I 4 LO0, 71 U,’_\_J?e ?\J Y OVET O—F - Y y y
>166 7 124 - 16617 :_L:E: w4 '75: " l Q- 4 '/QO B'A‘P )16617 >166‘7 >166‘ 7 84,7
>1661 7 1661 7 flee 7 ::R?éaér;? >:1%}54 7 1 g 51CQ5§, 7 7|\/| EAD16§1763 11 56 6 >1% 7
>166. 7 >166 1667 | 140,2
' 10T ' >166,7 | »166,7 |>166,7] 150 103,4 | 69,2 78
67
2F BAP >166,7 136,1 {»166,7] 27,7 106,4 08
>166,7 70,7 99,56 126,65
2CI BAP 84,9 101 164,1 16,9 {>166,7| 56,6 58,4 109,86
100,4 80,4 11284
3CIBAP >166,7 | »166,7 |>166,7 148,6 {>166,7 >166,7
3F BAP >166,7 105,2 | 163,2 >166,7 |>166,7 >166,7
4F BAP >166,7 | >166,7 |»166,7 >166,7 | 66,4 58,2
IMeO BAP >166,7 | >166,7 {>166,7] 415 [>166,7} 124,7 >166,7 >166,7
76,7 149,56
4MeQ BAP >166,7 | »166,7 (»166,7{ 84,7 {>166,7| 166,7 >166,7 >166,7
>166,7 118 (>166,7
2M BAP >166,7 156,6 |>166,7 >166,7 |>166,7 >166,7
3! BAP >166,7 84,7 129,98 >166,7 | 124,6 1333
4M BAP >166,7 72,8 82,8 160,4 721 88
4Cl1 BAP >166,7 | »166,7 [>1686,7 >166,7 >166,7
2MeQ BAP >166,7 115,8 153 634 >166,7
98,2
3,5diMeQ BAP >166,7 |>166,7 >166,7 >166,7
2.4 .6triMeQ >166,7 {>166,7| >1686,7 63,6 1534
BAP
105,3
40H3MeO >166,7 {>166,7] >166,7 >166,7 >166,7
BAP
INO, BAP >166,7 |>166,7 >166,7 >166.,7
4NQ, BAP >166,7 {>166,7| >166,7 >166,7 >166,7
20H3MeC >166,7 | 26,6 B9 41,6 64,3
BAP
51 67.8
30H4MeO BAP >166,7 {>166,7| >166,7 >166,7 >166,7
3,4diCH BAP >168,7 |>166,7] >166,7 >1686,7 >166,7




31 BAP >166,7 94,7 129,9 >166,7 124,6 133,3 4M BAP >166,7 72,8 82,8 160, 4
72,1 88 4Cl BAP >166,7 >166,7 >166,7 >166,7 >166,7 2MeO BAP >166, 7 115, 8
153 63,4 >166,7 98,2 3,5di MO BAP > 1 666,7 > 1 666,7 >166,7 >166,7

2,4,6tri MO >166, 7 >166, 7 >166,7 63,6 153,4 BAP 105,3 4043Me0O >166, 7

>166, 7 >166,
4ANO2BAP >166, 7 >166,7 >166,7 >166,7 >1687 2C0H3MeO >166,7 26,6 69 41,6

7 >166,7 >166,7 BAP 3NO2BAP >166, 7 >166, 7 >166, 7 >166, 7

64,3 BAP 51 67,8 30H4MeO BAP >166,7 >166,7 >166,7 >166,7 >166,7 3, 4di OH

BAP >166, 7

106,4 135,7
>166,7 3 >
>166,7 2,3
2, 4di FBAP >
>166, 7 >166
>166, 7 >166

10

15

20

fEEGEAFT >166,>765,1G0 13, 16108,7 [ 28608 H BAP S1604 7] 153671 108575617
>T66, 7 707 128,[5 R468, 16694, 961 BAP[>166,7 g, 5167 1>
BP0 7 >160 i5d 39 10380 Toa PI4F BAP 166 1o 7R6677 195

ATTTF BAPT>166; >166,[7 32 T>166; >4+667 /Ioﬁ, >
—a0n and — 102 e lz . 14 lo 186.. 7. Zaat. i
IR BAPL OO 7~ 159, T8 99 fop 71 86,1 |00 |7 aoTB 66, nel2108d
AN A I 41 ST 7 SIS P M 1 NS
'3 FHOBAS 1166 166,7 [>166,7] = ] 32 >166,7
>166,7 |>166,7 67 >166,7
2,4diFBAP >166.7 |>166,7 139,7 >166,7
>166,7 |>166,7 1458 >166,7
Zeatin >166,7 |>166,7 >166,7 >166,7
>166,7 |>166,7 >166,7 >166,7
Adenine >166,7 |>166,7 >166,7 >166,7
>166,7 |>166.,7 >166,7 >166,7

Example 4

Novel Compounds Induce Apoptosis in Tumour Cells.

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

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

microscopy and analysis of DNA fragmentation by flow-cytometry.
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Example 5
Immunosuppressive activity

20 One of the most important parameters of specifié 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.
Vanety of in vitro assays was developed to measure proliferative response of
lymphocytes. The most commonly used is 3H-thymidine incorporation method.

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

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



confirmed by electron mcroscopy (Figure 2 and 3). Typical norphol ogical
criteria of apoptosis were identified in cells treated with all novel
derivatives tested: chronmatin condensation, nuclear fragnentation,
cytopl asmatic bl ebbing, and 15 formation of apoptotic bodies. Exanple 5
| mmunosuppressive activity 20 One of the nost inportant paraneters of
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streptoiyci the ilRdddetest| conadritration Watcuided AAHILAL GRPBM A Gots to the
microfiter plate wells. Usually, test compound was evaluated at six 4-fold
dilutions. In routine testing, the highest well concentration was 266.7 uM. All
drug concentrations were examined in duplicates. All wells with exception of
unstimulated controls were activated with 50 pl of concanavalin A (25 pg/ml).
20 Incubations-of cells with test compounds lasted for 72 hours at 37 °C, in 5%
CO; atmosphere and 100% humidity. At the end of incubation period, the cells
were assayed by using the [*H]-TdR:
Cell cultures were incubated with 0.5 pCi (20 pl of stock solution ISOO
nCi/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 = (CCPMynug exposed weil / mean CCPMcontrol wens) X 100%.



The cells were diluted at target density of 1.100.000 cells/m were added
by pipette (180 1) into 96/well mcrotiter plates. Four-fold dilutions of
15 the intended test concentration were added at tine zero in 20 | aliquots
to the mcrotiter plate wells. Usually, test conmpound was eval uated at six
4-fold dilutions. In routine testing, the highest well concentration was
266.7 pM Al drug concentrations were3é&xamned in duplicates. Al wells
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fol |l ow ng equatdld2Bio EIQOﬁI\([pCPNng exposed wel |/ nmean CCPMontrol wells) x
100% 31 The ED50 value, the drug concentration inhibiting proliferation
of 50% 00 |ynphocytes, was cal cul ated fromthe obtai ned dose response
curves. To eval uate i mmunosuppressive activity of substituted adeni nes,
their ability to inhibit polyclonal mtogen induced proliferation of
normal human 5 | ynphocytes was analyyge@ (Tab. 13). Qur data denonstrate
that these conpounds have only marginal activity on 3H-thyn di ne

i ncorporation, nonet hBragsosuptrssivesdtiviy efindvel derivabives proliferati on of
activated | ynphocytes. Effective i munosuppressive dose of new derivatives
under in vitro conditions was close to 1-20 M 10 Table 4

SUBSTITUENT Human lymphocytes
R6 | EDso (1M)

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 8.3
3-chloro-4-aminoanilino 12
2-hydroxybenzylamino 11.5
3-hydroxybenzylamino 8.4
3-fluorobenzylamino 18.2
3-carboxy-4-chloroanilino 0.5
2-hydroxy-4-methoxybenzylamino 1.8
3-chloroanilino . 7.2




| mmunosupressive activity of novel derivatives SUBSTI TUENT Human

| ynmphocytes R6 ED50 (M) 3-chloroanilino 4.7 3-chloro-5-amnoanilino 12.4
2- hydr oxybenzyl amino 0.5 3-carboxy-4-chloroanilino 2.1

3- hydr oxybenzyl am no 5.6 4-bronmoanilino 4.7 4-chloroanilino 6.2

3-am no-4-chloroanilino 8 3 3-chloro-4-am noanilino 12

2- hydr oxybenzylam no 11.5 3-hydroxyben£@lanino 8.4 3-fluorobenzyl am no
18. 2 3-carboxy-4-chloroanilino 0.5 2-hydroxy-4-nethoxybenzylam no 1.8
3-chloroanilino .2 32 2-fludbberzglenay| am nd 2.5 2, 3-dz 51 dor obénzyl am no

10.7 Exanple 6 . by Novel Compounds 5 Injthis
exanpl e, human dj pl oi &’%élg%’fﬁ’lbﬁ%ztyﬁé‘m celll s of varil8ds passage |evels:
passage 25 - designat ed HCAZ5] passage 45— destgnhated—HSA45—passage 80 -
desi gnat ed HCA80) were stained for (3-gal actosidase activity. The nedi um
used for cell cultivation was renoved, the cells were washed twi ce in PNS,
and fixed ing2-3 m_of fixing solution conprised of a 2% 10 fornal dehyde
and 0. 2% gl uE%#BP8hyde in PBS. The cells were incubated at room
tenmperature fibi ) chﬁ“N I ge with PBS. The cells were
subsequent |y incﬁ%ﬁﬂgﬁgﬁ%e%%c (wt g&&p% for 1 to 16 hours in 2-3 m of
a solutidn conprinsthiy epanplssihumah edipoi dibkabeastsd N, BN 3$S)aBhs

ferrocyani de 435 .
passage levels: passage 25 - designated HCA25: passage 45 - designated

HCAA45; passage 80 - designated HCA80) were stained for B-galactosidase
activity, The medium used for cell cultivation was removed, the cells were
washed twice in PNS, and fixed in 2-3 m] of ﬁxiﬁg solution comprised of a 2%
10 formaldehyde and 0.2% glutaraldehyde in PBS. The cells were incubated at
room temperature for 5 minutes, then washed twice with PBS. The cells were
subsequently incubated at 37°C (without COy) for 1 to 16 hours in 2-3 ml of a
solution comprising potassium ferricyanide (5 mM), potassium ferrocyanide (5
mM), MgCl, (2 mM), X-gal (5-bromo-4-chloro-3-indolyl-8-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 HCA25 HCAA4S HCAS80
CONTROL 3 5 38
3-chloroanilino 4 5 25




mvy), MCl2 (2 mM, X-gal (5-brono-4-chloro-3-indolyl-(3-D 15

gal act opyranoside) (1 nmg/m ), in citric/phosphate buffer, pH 6.0) Follow ng
this incubation period, the cell sanples were observed in order to detect
the presence of blue cells, indicating that X-gal had been cl eaved
(positively senescent cells) In this experinment, senescent cells, but not
other cells were stained blue due to tA& action of (3- galact05|dase on the
substrate (Fig—4). 20 Table 5 The effect of Novel Conpound. on Nunber of

Senescent Cdl s i m,Gditydrecbenzytiman Flbrcblasjs 2% T SUBST] TUBNT SHNESCENT
CELLS (% R6—HEARE—HEALG 5 HCASO-——CONTROL -3 538 . 3ichloroanilino 4 5§ 25 33
3,4-dihydroyybenzylan1noﬁﬁuhm29 Anilino 3 4"27-'3 §-(h|9ﬂb-5-aniﬁﬁhnilino
3 car boxy- 4]hydr oxyan R es ey ° Fore 11 ho 513 2 "hL.ClETSé%;E. ino 5
5 26 3-ani no- 4- chi-chloenildait@xfablie? 3- CHI OF 05 4- afn NogNT 10 55 24
2- f 1 uor obenzyH-ami-no-4-3 166 _3-fluorohenzyl anino 3|3 15
2-hydroxybenzy|an1%ﬁméoﬂ%ilmkﬂemh@mwoxybenzyl no|5 3522 20
2- acet oxybefrzytamT é‘drb%xy—fﬁydroxyanﬁmo ybengyanno—-6 %,7 26
4-bromoanilino 5 3 25
4-chloroanilino 5 5 26
3-amino-4-chloroanilino 4 6 22
3-chloro-4-aminoanilino 5 5 24
2-fluorobenzylamino 4 3 16
3-fluorobenzylamino 3 3 15
2-hydroxybenzylamino 3 4 17
3-hydroxybenzylamino 5 3 22
2-acetoxybenzylamino 6 5 32
3-acetoxybenzylamino 4 6 27
2-acetylbenzylamino 3 4 25
3-acetylbenzylamino 5 5 28
2-hydroxy-3-methoxybenzylamino 4 3 20
2-hydroxy-3-methylbenzylamino 5 2 18
2-hydroxy-3-chlorobenzylamino 4 3 14
2,6-dihydroxy-4-chlorobenzytamino 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




2-acetyl benzylamno 3 4 25 3-acetyl benzylamno 5 5 28 _

2- hydrgxy- 3- ?lret hoxybenzylam no 4 3 20 2-hydroxy-3-nmet hyl benzylamno 5 2 18

2- hydr oxy- 3-chl orobenzyl ami no 4 3 144 2, 6-di hydr oxy- 4-chl or obenzyl amno 3 3

16 2, 3-di hydr oxy- 4- net hoxybenzyl am no 3 4 17

2, 5- di hydr oxy- 4- net hoxybenzyl am no 5 3 %i

2, 6- di hydr oxy- 4- net hoxybenzyl am no 4 3 . an

2, 3-di hydroxy-4-chl orobenzyl anino 3 3 14 2, 5-di hydroxy-4-chl or obenzyl am no

5 4 23 2-ani no- 6-&hevEbERLaplekivith lscrﬂasn%nuxgbasmA?pasﬁagbb,ltgé g?_glér}lz%l gmw_ntehS 5
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retai ni ng R | BHEHVE dr gptaing sk clanier devels ofifserescad &Ilpﬁt@ﬁ?ﬁﬁ. | In tggo/
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| onger period t _ _
Novel ConpoundsiOtekmger erioditnhdic oohaal cdliigaf segments Seeds of winter

e : : f or
wheat, Triticum aestivumcv. Hereward, were washed undler runni ng wat er
24 hours and then sown on vernmiculite soaked with Knop's solution. They
were placed_in the grown chanber at 25C with a 16/8 h Iight period at 50
nmol . ni' 2. s Examplg 77 days, the first leaf was fully devel oped and the

oo o 10 SRR SRR A B 20 Bl s e
approxurately . f the. five | eaf
slightly to a coSeediest witicd ihegf Tkﬂ&%estivﬁb?c@%vg%@d\%m% W sg?deu%o\(/;

tips were placed in the wells of a mcrotiter ' _y’ren_ep _ﬁtaining
1581 of a gmk%iwt%fom%hom@nd thitre sewni ore vptmaiteliteesvakddns4tht Edop’'ft 0 a

plastic boxshiufig! #Hel e Bfibed hIBY B R et B S8l ST6HA! fin 2y event
at 50 pmol.m™®.s. After 7 days, the first leaf was fully developed and the second leaf
15 had started to grow. A tip section of the first leaf, approximately 35 mm long, was
removed from 5 seedlings and trimmed slightly to a combined weight of 100 mg.
The basal ends of the five leaf tips were placed in the wells of a microtiter
polystyrene plate containing 150! of a cytokinin solution cach. 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. Afier 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



20 |l eaf sections fromdrying out. After a 96 h incubation in the dark at
25C, the |l eaves were renoved and chl orophyl| extracted by heating at 80C
for 10 mn in 5 mM 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 from
fresh |l eaves and | eaf tips incubated in 3dei oni sed 25 water were neasured.
From the obtained data, the concentration with highest activity was

sel ect ed f orN@EXReadiRbLand thersfoeel didRedt affevtebialoficyl deyivy it iR KYTGURE at
this concentl.ation was calculated (Tab. 6). The activity obtained for 104
M 6- benzyl am nopurine (BAP) was postul ated as 100% The val ues shown are
means of five replicates and the whol e experi nent was repeated tw ce. The
cytokinins to be 30 tested were dissolved in dinethyl sul foxide (DMSO and
the solution brought up to 10"3M witHhlablestilled water. This stock was

further di | uped. | I o) oncen tions ranging from10-8Mto
10AM Thceg fi ngﬁg tcdgr?g{evflcyo HX‘%\%& t‘@% o}ﬂﬁ?rog dbwexgispdyvhend lezfier ef or e

did not af fect bmpbo@,m&kde@alatm]mddm&ﬂeﬁ%@yo t& ble 6 5
Ef fect of new cytokinin derivatives on retentlon%(g)?1 Eh%tgr;’g lél;ﬁl n excised

wheat leaf tips. Standard deviations are of the nmean for 10 replicate

det er m nat [on T e o L,um,c.mm Ot r—AC bty ’%—-w-t—h—h.l_g.hfst [
104nmol . 1" | BAR 25 Cé]?(fqrw‘i"t)}‘kalijoow rnol . gongentratipn ior dsivityl (%) no)) pur i ne
10 169 (20) 2 6-(3-fluorobenzyl am-no) pU'thieh high2&0| [WBImold’ BAP =
6- (4-f1 uorpbenzyl am no) purine 10" 95,5 (3{5) actdvity 100%]
ggggm 8: ;bgrnlzyl am no) puri ne 10 116,13\ (6{5) méhl'l). | SUEUNEIN S
10" 64,5 (1B o oy bue A0 10, 5. 4 A0 "]
6-(3-brom)r9&)z REE @Xéh? Zy\ging “A'é‘e( 6) 9l 6- (4 br nobenz2P86H2D) purfi ne 10-
30 (15) 3. 16-(4- ﬂuorobenzylammo)punne 10™ 95,5 (£3,5)
4. | 6-(2-chlorobenzylamino)purine 10%* 116,5 (£6,5)
5. | 6-(3-chlorobenzylamino)purine 107 82 (£2)
6. | 6-(4-chlorobenzylamino)purine 10” 64,5 (+13,5)
7. | 6-(2-bromobenzylamino)purine 10% 52 (+14)
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 107 35 (£23)
14. | 6-(2-methoxybenzylamino)purine 10 269 (+£12)
15. | 6-(3-methoxybenzylamino)purine 10 178 (£16)
16. | 6-(4-methoxybenzylamino)purine 10° 79 (£6)
17. | 6-(3-nitrobenzylamino)purine 107 60 (£15)
18. | 6-(4-nitrobenzylamino)purine 10 83 (+8)
19. | 62 4-dichlorbenzylamino)purine 107 0
20. | 6-(3,4-dichlorbenzylamino)purine 10 117 (222)
21, 16-(2,3-dimethoxybenzylamino)purine 10 109 (&5)
22, | 6-(2,4-dimethoxybenzylamino)purine 107 26 (£11)
23. {6-(3,4-dimethoxybenzylamino)purine 10" 43 (£17)
24. |6-(3,5-dimethoxybenzylamino)purine 107 16 (£1)
25. [ 2-amino-6-(3- 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




10. 6-(3-iodobenzyl am no)purine 10 83,5 (23) 11. 6-(2-nmet _

hyl bengyl an no) pu%/i ne 107" 158 29 12. 6-(3-nethyl benzyl am no)purine 10 111
(16) 13. 6-(4-nmethyl benzyl am no) purine 10" 35 (23) 14.

6- ( 2- met hoxybenzyl am no) purine 10" 269 (12) 15.

6- ( 3- net hoxybenzyl am no) puri ne 10" 178 (%5)166) 16. _ _ _
6-§4- met hox%benzgl am no) purine 10" 79 ( 17. 6-(3-nitrobenzyl am no) puri ne

10 60 15 18..6-(4:-nitrobenzyl am no)purine 10 83 (8) 19.

6- (2, 4- di cHI2# bésfz¢6am no) purine 10" 0 20.] 6-(gy&- dr qnT OrbETZEam™mm) puri ne
10.(. 117 (29) ‘Mm@hd@b&iﬁddﬂﬁhwwﬁh‘?nzw amﬂgg? puLLne 10710 c‘f‘é} 22
6- (2, 4- di mgtdgoxypenayl am no) purtme 10" 26(1tL) ho.(_o. )
[ Wd 10 43 17 24
ST (il yﬁSﬂz@ HH%)bne “9v 1611 .2 2-afi no-6-(3- 10" §121 (7)

: - 5
ﬁ((j?o?( gian'[?’!%o gfﬂféma Ob58 ﬁu HRyng (3] 10 0 (13) hig# @@)benz| | ami no
urine 27. 23dei%r{d.d [Ffbl%oqe@zylmuﬁmﬂﬁneﬁ %) higit ox bhenz lmﬂ urihe fﬁ y
28. 6-(2, 4,862, 1®(%3, G@ﬂummbmyhﬁﬁn@@mﬂd aimn no - Df "‘H. 013&:&22)?] ,Lm TO? 139
bent | amn )3gr aes-dflogg (12) 30, ng)kﬁn:;ajlal .1 "Sékéc%l4y' 3.2!41 (ifO)

(2) 31 61(3 %hﬂ)‘r(];ﬂeﬂgﬁgﬂ ﬁ‘l{lﬁm p1n 184-22). 33! 6:(3-chloro-4

6'(2,3,4-t e %}é{cl 10y [SALI e-—11 10 \34
urine (£5)
141 (20) Pg Ghet ox@%enzaylal&go )purine

10-

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: 4umol nicotinic acid, 2.4 pmol pyridoxine hydrochloride, 1.2
pmol thiamine, 26.6 umol glycine, 1.37 pumol glutamine, 1.8 pmol myo-inosito!, 30g
10 of sucrose, 8g of agar, 5.37 umol 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 afier 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.
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33. 6-(2-hydroxy-3- 10- 34 (5) nethox enz lam no urine Exanple 8 5
Stimulation effect of the new conpounds on plant cell division

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 nmedi um
containing per | liter: 4gnol nicotinic acid, 2.4 jinol pyridoxine
hydrochloride, 1.2 ol thianmine, 26.6 P/l glycine, 1.37 nol gl utanine,
1.8 nol myo-inositol, 30g 10 of sucrose, 8g of agar, 5.37 .tnol

a- naphtyl acetic acid (NAA) and 0.5 nol Taddenzyl am nopuri ne (BAP).

Subcultivatio;il waﬁ?éafri ed out .eyery .three weeks. Fourteen days before the
bi oassay, thelB& Pe gylokain deryatiyes opgaowts of hgtokisiti- -depenildrt tabtacco

6- benzyl am nopuri ne (BAP)callﬁéﬁ} r?zf“zlab?&&ll\f Cg,y gsccs?f)gg%% mned fromthe
our

i ncrease in fresh callus wel ght ter weék i vation. Five
replicates were 15 prepared for each cytokinin concentration and the entire

test was repesat data, the concentration with
hi ghest act|V|t‘TﬁH§d§@H§©ﬂ§@ for each conpSoncertasionad, R@b@ﬁmy ppCtifvity
of the conmpqund|at this concentration was |calguh @g (ﬁg@S
activity obtjaingd for 104 M 6-benzy|am’noptr|n§C Was pﬁ ¢z}ated as
100% The cytokinins to be tested wer e di sgolv I 0 idi net @ | f oxijde
(DVBO) and fhe $’t2§¥1 o bro 5—t-6—1+-0--3N4-wi -3 rl lfullpd wat er . Thils
st ock was f et JWPQQQY¢%PWQP”ﬂ¥hert|v= medilg” used for the(#lotestf to
concentrat i ¢n&_|GrkhflRerobengiangn@ptiee | 0' 4M| The 1DPnal doncenBpatgpn off DVBO
did not ex¢ekrd &(Lianteidybingh@pens d not |af f eqp<bi ol qgi ca 22?&12){' rylin
t he assay sysfefa. (ﬂgﬁgrobé&yﬁafmnciﬁ%ﬁe rheef feghgof—ngw——ey 3’ : ..: &
derivatives (ﬂ \Ié‘}_ Ilh A uClJCIIA -0 ghn g al
tabacum L. v MyEsaHeioRens amine pirie, r o 1 Cond€htrat ilon_adk §i6)y (%
with highes{ G- ntMsshiaropenzybapnadpusing i vi t y| 100940 ol | * 64 (£8)

7. [ 6~(2-bromobenzylamino)purine 107 102 (£5)

8. | 6-(3-bromobenzylamino)purine 10° 85 (£11)

9. | 6-(4-bromobenzylamino)purine 10° 15 (2:9)

10. { 6-(3-iodobenzylamino)purine 107 76 (£8)

11. | 6-(2-methylbenzylamino)purine 107 118 (£3)

12. | 6~(3-methylbenzylamino)purine 10° 79 (£5)

13. | 6-(4-methylbenzylamino)purine 10° 52 (£8)

14. | 6-(2-methoxybenzylamino)purine 10” 79 (£5)

15. | 6-(3-methoxybenzylamino)purine 10° 76 (£20)

16. | 6-(4-methoxybenzylamino)purine 10° 39 (£17)

17. | 6-(2,4-dichlorobenzylamino)purine 107 11 (#3)

18. | 6-(3,4-dichlorobenzylamino)purine 10 45 (£7)

19. | 6-(2,3-dimethoxybenzylamino)purine 107 8,5 (#:2)

20. | 6-(2,4-dimethoxybenzylamino)purine 107 21 (£5)

21. 16-(2,4,6-trimethoxybenzylamino)purine 10 13 (£6)

22. | 6-(3,4,5-trimethoxybenzylamino)purine 107 19 (£3)

23, | 6-(3,4-dihydroxybenzylamino)purine 10" 4 (£1)

24, | 6-(2,4-difluorobenzylamino)purine 107 95 (+1)

25. | 6+(3,5-difluorobenzylamino)purine 107 97 (£3)

26. | 6-(2,3,4-trifluorobenzylamino)purine 107 76 (£4)

27.16-(3-chloro-4- 10° 90 (£1)

fluorobenzylamino)purine




1. 6-(2-fluorobenzyl am no)purine 10" 111 21 2. _ _

6- (3-fl uorobenzyl am no) purine 10 135 8 3. .6-(4-fllluorobenzyl am no) puri ne
10" 122 (12) 4. 6-(2-chlorobenzyl am no)purine 10" 93 (4) 5. _ _
6- (3- chl orobenzyl ami no) purine 10" 94 (6) 6. 6-(4-chlorobenzylam no)purine
10" 64 (8) 7. 6-(2-bronobenzyl am no) pu)tshne 10" 102 (5) 8. _ _

6- ( 3- br omobenzyl am no) purine 10" 85 (11~ 9. 6-(4-bronobenzyl am no)purine
10" 15 (39) 10. 6-(3-iodobenzyl anino)purine 10" 76 (8) 11. 6-(2-ne )

t hyl benzyl am no) purine 10 118 (3) 12. 6-(3-methyl benzyl am no) purine 10" 79
(f5) 13. 6-E4miget byl benzyl am no)purine 10 52 (8) 14.

6- ( 2- met hoxybenzyl am no) purine 10" 79 (15) 15.

3- et hoxybesting bmdvedy@upoumes fkﬂi‘ma?ﬁﬂ](u&@xoas&@

- 39 (17) 177.
rre'([j Pg)r(l?/gregﬁg{?ﬁaé‘ﬁflp s nfe’ﬁ‘sn gwwa)i Wasf ;zpfformgd with several modifications.
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(
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(2,4
(3, 4-
(2, 3-
(2, 4-
(2,4,
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(3,4
(2,4
(3,5-
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hytiﬁlﬂ%&éi@;ﬂéyd Rifef Q&ﬂ?éi”?‘zriﬁof]&ltbv%u% %@ 25226111 darkness, the roots of the
i f1 uor obenzyl am no) puri ne

, 5- di f | 36¢dibEH Meraettosl Jineicnplantd, c@Fis(iny of %ozc?tyleédo(ng an(ri] lhypocot ls, 10" 90
I " 76 (4 chl or o-

f ugﬁ g&éﬁggiaggﬁ?no% amdg’%guh %%‘V‘é 1@’%8 filtgr Bapen goed dortpolinds i n

ranthus bioudatidymstiande: ﬂ%lmﬁ%%MAﬁip@ ~S£@ley@4, ppf‘é,é,%moff tyr\”oglge several

nodi fi cati ons. . ]
and the cytokinin to be tested. There were 20 explants per dish. The procedure was

6-
6-
6-
6-
6-
6-
6-
6-
6-
6-
6-
6-
(

a

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 m! 3.33 uM

15 acetic acid. The concentration of betacyanin was determined by comparing the
absorbance at 537nm and 620nm as follows: AA = Asstam — Aszonm. 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 distilted 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.



5 The seeds of Amarant hus caudatus var.

surface-sterilised in 10%
washed 5 tines in deionized water.
contai ni ng paper tissues saturated w th deionized water.
cultivation at 25 C in darkness,

The explants, consisting of two cotyledéﬂs and hypocotyls,

atropur purea were

the roots of the

N- chl or obenzenesul f onam de (w v) for
They were placed in 14 cm Petri
72 h of

seedlings were cut off.
10 were pl aced

di
After

10 m n and

shes

in 5 cmPetri.di.shes on two |avers of filter paper soaked in 1 nm of
i ncubati on fedi yGompouadni ng 10mol NA2HPO4- KH%EEHHaﬁHﬁ JRH 9, yTr¢si ne
and the cytgkinfn to be tested. There were 20 ﬁﬁ s% gﬁ Epﬁéﬁﬁ ]
procedure s carried out under a green safje § 8a er a
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as follows: |AA #S&Bﬁmmﬁbauﬁ@@@ﬂﬂb&ﬁﬁm1the obtal [ data, g, jbent ation
wi th hi ghes{ -aCI3¥i- oreachi-conponne—tested —Relat-ive
activity of t;%e 6'( hb{%“h&zg'ﬁ ﬁ’n) U ont P‘_a_LJ on-—\A callcul at‘go(imrab b) .
The activit hgnzy};)mxmjgmgtynzw ami hopurlGie (BAP) 2009\/&1§)post il at ed
as 100% The| al ({6 -eerahenzylamind)pugnear e neaps of 13 ve repl i R @) and |t he
entire test}whs eeipﬁﬂémﬁeﬁzwagﬁno)ﬂ'mecyt okl nins th) e Tgstred 315%&‘21 dirsspl ved
i n di net hyl W TIgX e sotuttemrbrought—gp—te—0—sM-wt-h
st 1T ed whterl o Groromid EUEDHQIMH")P‘W or—gli- ;Leim nthd res@@Bhe nefia
used for thp-Shi SrQahropQbezyIam FORREs  anal ng fiBm 10{8M t §145500-0M The
final concepfk atr@rbromobvegiagiinb)patineexceed . 2% 1@7d t hér ef org (dyd not
affect bi ol ppd.c@#-(3sotobenkylammoligin@ssay sysfem UPed.  Table zslg‘fgé)l tre—ef f ect
of new cyt oKi NI&-@&RELK ATy AT 1T JUHL @5 H—ARRf-aft g¢auflat us
COt yl edon/ h p E ?ﬁ)g@afﬂ Q)BS] nwv\nllnrl nnr\ 1' Ldn 9(‘9$ (fiszj‘)/ (OA W t h
highest [ 10 B - melbBenzy ainopuRge 10004 | ol 105 84 (£14)
6- ( 2- f | uor ojpkha ¢t@rmetbybenaytaningpudee (13) p. 6-103- fI b obepg i@y no) puri ne
10 140(15) | 14. |6-(2-methoxybenzylamino)purine 107 77 (£5)
15. | 6-(3-methoxybenzylamino)purine 10 90 (:16)
16. | 6-(4-methoxybenzylamino)purine 10* 23 (£2)
17. | 6-(3-nitrobenzylamino)purine 10 66 (£7)
18. | 6-(4-nitrobenzylamino)purine 10 25 (£2)
19, | 6~(2,4-dichlorobenzylamino)purine 10 19 (8)
20. | 6-(3,4-dichlorobenzylamino)purine 107 63 (+10)
21. {6-(2,3-dimethoxybenzylamino)purine 10° 22 (#3)
22. | 6-(2,4-dimethoxybenzylamino)purine 107 12 2)
23, {6-(3,4-dimethoxybenzylamino)purine 107 27 (26)
24. | 6-(3,5-dimethoxybenzylamino)purine 107 1,5 (£1)
25. | 6-(2,4,6-trimethoxybenzylamino)purine 10* 3 (£3)
26. | 6-(3,4,5-trimethoxybenzylamino)purine 10 2 (£2)
27. | 6-(3,4-dihydroxybenzylamino)purine 10 8 (£3)
28. | 6-(2,4-difluorobenzylamino)purine 107 88 (£7)
29. |6-(3,5-difluorobenzylamino)purine 10" 108 (£2)
30. | 6-(2,3,4-trifluorobenzylamino)purine 107 94 (£3)
31. | 6-(3-chloro-4-fluorobenzylamino)purine 107° 91 (+7)
32. { 6-(2-hydroxy-3- 10* 19 (+3)
methoxybenzylamino)purine
33. | 6-(3-hydroxy-4- 107 24 (1)
methoxybenzylamino)purine
34, | 6-(4-hydroxy-3- 10 10 (£2)
methoxybenzylamino)purine
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i 1 @Eﬁ“ﬁﬁ'@ﬁ‘i 20 pmlqrrvelaﬁ mtopaﬁc)d atzzm M m? 5! PAR. The basal

40I lr uor Oﬁﬁlkf;{ﬂ oh%ﬁ';egﬂ 5’5 ige ggn%f $foog 1 (1962) macroelements,

hl or onﬁerbblﬂmmtbe{ndyhtammupmupw}ﬁaﬁ&lﬂ%(5‘57.5) Nﬁ%iyé) ‘E‘%E"?y‘ﬁl ¥ 3 10,
met hox bent | aming urine 33. 6-(3-hydroxy-4
sucrose, 1.332 mM glycine, 684 uM L-glutamine and 7g/l agar. This medium was

supplemented with 10 pM BA, mT, oMcOBAP or mMeORBAP (compound no. 14

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

HCDCDCDCDI\J_CDCDCDCDCDCDHCD

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 {nuraber 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




met hox bent [am ng urine 34. 6-(4-hydroxy-3- 10 10 (2) nethox bent |am ng
urine 40 Exanple 10 The effect of new derivatives on in vitro and post
vitro nultiplication and rooting of rose (Rosa nulti flora). The ai m of
this experinment was to test whether the new conpounds are of 5 practi cal
use in tissue culture practice. The nultiplication rate was investigated
and the post vitro effects on rooting #kere exam ned. Rosa hybrida (pot
rose cultivar) was cultured in 350 nl vessels with a screw on

pol ycar bonaBga*l i d. Eaxh cul tjergd vessepo cont digned 100 [lg aut 6Ccayed medi um
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PAH. [ i ‘.'“Cd

phot oper | ofoffeBAN I 6 S 1G5 Tie | =t g um o o e e
I OZ) UCT CTTE LTS, L} Hoer—ehreHt-Ss—aia—W M...F}S,
NaFeEDTA, i%“q.\ B 1 4dsi 1ol 00811 080, 0500 337 Mgl yeine{4.684 pNi

b A T
L-glutam ne and 79/l agar. This nediumwas supplenmented with 10 pM BA, nf,
oMeOBAP or ricBp@zysnpOUNd no. 14 and 15, respectively). The control
medium didn't contain any cytokinin. After a 15 culture period of 8 weeks,
t he nunber of induced shoots per explant was determined, as well as root
nunber/ expl ant and total root |ength/explant. The roots were renoved and
the expl ant sxaafpeof; cl usters) were planted in unfertilised peat. After four
weeks of acclimatising in a fog unit, root nunber and root |ength was
det er mi ned. Baglyshpesecesscenge inftihpmphtisueailesd weey (Risdégbadainst no new

shoots. The 20 qtjiginal shoot explant grew out as ood, qual.ity single
shoot that root egﬁvg? y “ik)éﬁea .mseéﬁﬁ?%%@gmaseﬁﬁfﬁr_l@n%?&ﬁaﬁst &Bi’ :f??éﬁ ?t%‘ﬁ Pate,
but the shoaim browh e BAEH svme MK 8WexIBAMTs B4 ka4l ME St TRE QfhptdRdiGed

formation of new shoots and rooting significantly better, "when conpared

with BAP it saflier phamthecgeratipg of et vesspl finkibited, 6ot ingtants by aplagtic foil. Thisr o and
post Vi kb0 SO THh! dehY1kEebh A Eab AR ofibohdhrs BRS vl HOE Aol M M 11
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

15 °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 uM myo-inositol, 30 g/l sucrose, 100 mg/l glycine, 50 mg/l
calcium pantothenate, 100 mg/l L-glutamine and 7 g/l agar-agar. This medium was

20 supplemented with 10 uM BA, mT and mMeOBAP. The last 2 ¢ytokinins 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,

25 10).

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

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



Nunber Fl ower Root Total root Root nunber Total of new nunber per nunber
per length per per plant root shoots explant explant explant |length per
(cm per plant ex lant cm0 0.2 0.03 0.8 11.2 4.6 17.1 41 BA* 3.8 0.00
0.00.00.61.1 MJOTBAP 2.1 0.16 0.0 0.0 1.4 3.8 OmeOBAP 1.0 0.29 0.0 0.0
2.5 85 MmeOBAP 4.3 0.03 0.0 0.0 1.7 4.1 *BA= benzylamno 5 Exanple 11
Early shoot senescence inhibition of ti43ue cultured roses (Rosa hybrida).
Ti ssue cultured roses suffer from senescence synptons. The leafs start to
turn brown amdwaftayes smdnotelesoided oruphaiin with raMeoBd, titkepRA codine

synpt ons stalgft glarl i Sr when the aeratiqn of the vessel is inhibited, for

i nstance by O Gt peds fria npgy §Ut1%‘l%‘{f’ggﬂ“§t usq phimMeN3Adhds qusigufinant
gaseous conpgaipese } j Al ich are applied to the
medi um i nducé et ﬁg/e?{eiﬁleﬂ,l@l}sﬁ?r?{ﬁgﬁ)?g gg%@?ﬁ@ﬁ?f@bwa?est t he prom sing new
cyt oki ni n conpounds on this system Rosa hybrida "Pailin' (a cut rose) was
cultured3in 350 mM vessels with a screw on polycarbonate |id. Each culture

vessel contaj ned 1?0 m autocl aved nmedium (120 15 C, 20 min). The cultures
wer e mai nt ai}?L?@Hlpéﬁ 532 C under a 16 h photoperiod at 40 Min 2 S-1 PAR The

basal nedi um uleont ai ned Murashi ge and Skoog (1962) nacroel ements,

m croel ements”and vitamns, 36.7 ng/|l NaFeEDTA, 50 ng/| NaFeEDDHA, 100

ng/ | M nyo- ix068 capshles,3@clgéf whidk castains 000 gafidne 9F HeicdgipodRsiTite foG@llgi UM
pant ot henat 3 10% /1, L- %I_ut am ne and 7 ?/I, agar-agar. This nmedi umwas 20
suppl ement ed WtEH 14 Bleffigned ipdhemecedinscos Apllowing Exarples acaativk ingradéenher e
filter 1gteridpepdedidrpgged after autoclaving the mediumin the vessels.
The control nmedium didn't contain any cytokinin. After a culture period of

6 weeks, scoring senescence synptons was started. The day on which the
first browndeaf I?ggeared was noted for each plant (Fig. 8), as well as
t he day of céjﬁjpﬂoé ) dyi ng of the whole explant (Fig.9,

Active ingredient 1250 g
Talc 180 ¢
15  Wheat starch 120 g
Magnesium stearate 80 g
Lactose 20g

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

capsules with the aid of a capsule-filling machine,

Example 13
Soft Capsules

25 5000 soft gelatine capsules, each of which contains 0.05 g of one of the compounds
of the formula 1, IT and IIT mentioned in the preceding or following Examples as

active ingredient, are prepared as follows:

Composition
30  Activeingredient 250 g
Lauroglycol 2 litres



25 10). On nediumwi th BA, the relative nunber of dead plants |ooks like a
signoid curve, suggesting an autocatal ytic senescence effect, maybe caused
by ethylene. It would be interesting to nmeasure the ethyl ene concentration
in the headspace. On niI and mVeOBAP the situation inproved. nmveOBAP was
definitely the best 30 conpound. Even after 121 days al nost all plants were
still alive. Although sone 42 brown | edves could not be avoided on a
medi um wi th mveOBAP, these plants could be easily used for a next

subcul ture. P’fdﬁ]ﬁramﬁ pobcesdyEPRARWderal £itigeiddr&hiailt is sipeAVYRIBNL aural VA"
mcropropag ion of roses (Rosa hybrida). 5 Exa Iggylz Dry Caggszl es 5000

capsul es, PHF“WW?}H lasptealatielpsss 5. Pg Saintdresh ranee) @tﬁrmoumhm aolvett he

f | d |
active i ngrgh!vsﬁ%‘f’ & hepalfRBE KRRSE Pl 108 PORRCERNOR S inurieh S BafT g g’ ©° ¢
i ngredi ent #RBRIGureT@t thdBBagsidPed\eaini gézmr@hca]a&gegbg'\fﬁeeﬂﬁ%m%ss@r ate 80

g Lactose 20 g Preparation process: The powdered substances nentioned are
pressed ¥ hr &illig madineye 20 of mesh width 0.6 nm Portions of 0.33 g of the
m xture are transferred to gelatine capsules with the aid of a

capsule-filling machi ne. Exanple 13 Soft Capsul es 25 5000 soft gel atine
capsul es, e&ghmpl Mhich contains 0.05 g of one of the conpounds of the
formula I, Il and LIl nmentioned in the preceding or follow ng Exanpl es as

active ingr saft&mpsulesr e prepared as fol l ows: Conposition 30 Active
I ngredi ent 386h Gt gelatine capsules, each of which contain 0.05 g of one of the compounds of

10 the formula I, II or IIl 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.



Lauroglycol 2 litres 43 Preparation process; The powdered active

i ngredient is suspended in Lauroglykol (r) (propylene glycol |aurate,
Gattefosse S. A, Saint Priest, France) and ground in a wet- pulveriser to a
particle size of about 1 to 3 m Portions of in each case 0.419 g of the
m xture are then transferred to soft gétatine capsul es by neans of a
capsule- 5 filling nmachine. Exanple 14 Soft Capsul es 5000 soft gel atine
capsul es, C&adM>f which contain 0.05 g of one of the conpounds of 10 the
formula I, Il or Il nmentioned in the preceding or follow ng Exanpl es as
active ingredient, are prepared as follows: Conposition Active ingredient
250 g 151 PE&GeAROclk ddnlfdRind YER81 8O NE-slibdifRedERRMAI M (e 85 Fiula e
powdered active ingredient is suspended in PEG 400 (polyethylene glycol of
Mv bet ween 380 and about 420, Sigma, Fluka, Aldrich, 20 USA) and Tween(r)
80 (pol yoxyet hyl ene sorbitan nnnolauratg% Atlas Chem 1Inc., Inc., USA
supplied by Sigma, Fluka, Aldrich, USA) |and ground in a wet-pulveriser to
a particle size of about I to 3 nm Portlons of, in each case 0.43 g of the
mxture are then transferred to sof €l atJ apsul es by neans of a
capsule-filling machine. 25 Industrijal Applicabylity The new heterocyclic
conpounds based on N6-substituted adeqi cording to the invention are
useful in diagnostic and therapeut] Efcially in the

phar maceutical industry, in cosf®fics, ih biotéchnology and in agricul ture.
44 CLAIM5S 1. Heterocyclic conmpounds based on N6 -substituted adeni ne of
the general formulal R6 N NN

5 I

and the pharmaceutically acceptable salts thereof, wherein
R2 is hydrogen, halogen, hydroxy, alkoxy, amino, hydrazo, mercapto, carboxyl, cyano,
10 nitro, amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino,
alkylmercapto, cycloalkyl and carbamoyl group,
R6 is R6’-X,
wherein X is ~NH-;
R6’ is substituted benzyl;
15 whereas the generic substituent groups have meanings identical with the definitions of
the corresponding groups as defined in this legend, wherein
“substituted benzyl” refers to the phenylmethyl group, wherein the phenyl group is
substituted with one to five functional groups such as halogen, amino, acylamino,
carbamoylamino, hydrazino, acyloxy, alkyl, alkoxy, alkylmercapto, alkylamino, amido,
20 carboxyl, aryl, nitro, mercapto, sulfo or hydroxy group and the like as defined herein;
“halogen® refers to fluorine, bromine, chlorine and iodine atoms;
“hydroxy” refers to the group —OH;

“mercapto” refers to group —SH;

25



R2 N5 1 and the pharnmaceutically acceptable salts thereof, wherein R2 is
hydr ogen, hal ogen, hydroxy, al koxy, am no, hydrazo, nercapto, carboxyl,
cyano, 10 nitro, am do, sulfo, sulfam do, acylam no, acyloxy, alkylan no,
di al kyl am no, al kyl mercapto, cycloalkyl and carbamoyl group, R6 is R6'-X
wherein Xis -NH: R6' is substituted H&nzyl; 15 whereas the generic
substi tuent groups have neani ngs identical with the definitions of the
correspo ntiilklg“ geforsp® tasnaed ion eadbxiancltebli & -Cegeaind whidheis esbtardtslibs tashtn aekd

benzyl " fers ta henyl nmet h ro wherein th nyl up i.s

oubat i t ut BiiTbet s BoTEME TR #ORarY b ORGSR s geRD oo

acyl ani noethir@@rﬂ?@ﬁﬁ) 1 8ExRR-2- )maqﬂ%m& exeﬁmhgw m@é %Mﬁ al koxy,

al kyl mer capt 0, am no, am do, 20 carboxyl, aryl, nitro, mercapto, sulfo

or hydr oxysugﬁtdupd aﬁ@l t tekerh Iokaklss et dmdbmamimi;ng drieeth dige atbstiafeetssucto

fl uor m ne, .chlor and 10 at ons refers to the grou

Lo ept BTN Rt otud Bt S o ShRion RN, S Rl Bpioned or

unbr ancheplydzhzif® @dﬂlaarﬁbwmammd saSakyll atigsd i, Ugﬁa%'idiﬁ@faﬁ&j thdakagwhateet ed

fromthe ps such as neth propyl, iso rop)( tert-butyl, allyl,

vinyl egﬁsmupw@ph@ gijache &%ﬁczrlwaénmo the alksancastnpl i fying this term

"subst i t““{f&@"‘%h E‘%ﬂeeglsogﬁa cﬁ{ K¥ler@R hs”élky %Eﬁ{t t&%@&’ all{%la'il '”&os%?u‘%eéo five
uc oX

substitue nmer capt o al koxy,
acyl oxy, myi,nmyial&g:ylsabntlmed aﬂjryydkﬁztyuboall@ar bﬁ»@matcd @modmyi ledilbbewﬂoalkgyul fo,
acyl, .  guani di np and the lik reb t hese groups may be attached to any
car bott at &nf F“t’t‘ﬁ’a cyp Rk}?te‘ﬁﬁﬁé ﬁé?‘%é@‘(‘fim‘denot es the group -OR, where Ris
al kyl, su al S t v y A bstituted
aryl al kylgq%i}{éllé%)%ﬁ? d,wéte sf% ?é%%u eghc%l%%ale Z’ls?leig%}%q ﬁaegtdg‘lr)%gl%?/ > 10 or
subst i t ut sudlfoy cendiet drogloky I-S@sRoeherel ihéf,allky! dradubstitned edip a's ddénat es t he

group -S Wnere R is as defined for "al koxy" group; "sulfo" denotes the
group -S Yohere Ris H alkyl or substituted alkyl as defined
“sulfamido“ denotes to the group SO;NRR™ where R and R” is H, alkyl or substituted
15 alkyl

“acyl® denotes groups -C{O)R, where R is hydrogen, alkyl, substituted alkyl, aryl,

substituted aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl as

defined herein;

“aryloxy* denotes groups -OAr, where Ar is an aryl, substituted aryl, heteroaryl or
20 substituted heteroaryl group as defined herein,

“alkylamino® denotes the group -NRR’, where R and R may independently be hydrogen,

alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl or substituted heteroaryl as

defined herein;

“amido™ denotes the group -C(O)NRR’, where R and R’ may independently be
25  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 alkyl,

aryl, substituted aryl, hetaryl or substituted hetaryl as defined herein;

“acylamino” denotes the group -NHCOR, where R may be alkyl, substituted alkyl,
30 heterocycle, aryl, substituted aryl, heteroaryl and substituted heteroaryl as defined herein;

“carbamoylamino” denotes the group NHCOOR, where R is alkyl or aryl;



herein; "sul fam do" denotes to the group SO2NRR' where Rand R' is 1-1

al kyl or substituted 15 alkyl; "acyl" denotes groups -C(OR, where Ris
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, arylal kyl,
substituted arylal kyl, cycloal kyl, substituted cycl oal kyl as defined
herein; "aryl oxy" denotes groups -QAr, 4dhere Ar is an aryl, substituted
aryl, heteroaryl or 20 substituted heteroaryl group as defined herein.
"al kyl am fiayl‘deriat asfdrdhe @rabomat-idmocywﬁ\?gt@uﬁgaﬂdg R lﬁgsy ohﬂlﬁl@ﬂﬁiﬂdem@ay Ibe
hydrogen, . al kyl ., substituted al kyl, aryl, substituted aryl, heteroaryl or
sﬁbst?t ut BEe! Qf’)éb@gmﬁ og gnulfple icppdeoset digs iInvashyar legrt 8E 888 dharogiabia s

-C(O NRR ]t j n : hydr ogen, al kyl
Subst t Ut A g SR ERRRERTH! Mo

kyl, yl', substitute eteroaryl, substituted
het er oar yl‘sudstitdediangd r&fersad ary!'as gush dasglibedlehwhés opthmally culstiauGédOvERonwher e R

i s hydrogen,.al kyl,.supstituted al kyl, aryl ubstituted aryl, hetaryl or
subst i‘!t ut god s Q%S}(fnogglb d%‘f"i‘lﬁe&uﬂbraé! rli‘?lo'gﬁlbyIagﬁéfingya‘a’éﬁnta@%m%hécljl?@tfﬁ”

- NHCOR, V\bﬁbgnB%daﬁyno@eh)adrMhe, sleR&bhid, VARG Al Kl imerdQid1ChIRYRENEL, € amBloy ! +
substituted aryl, heteroaryl and substitut'ed heteroaryl aS defined herein;
" car banoyfahird; nifenstliessdhBnest eugnNHCOOR, where R is al kyl or aryl; 46
"aryl" or. at" refers to an ar tihc carbocyclic group havin t least one
arommti o ridgostte Sekey fo A uBefRERy br SRR el At B i ey RRGhi oh
at | east héeror ato@, bSchadsONBOI & SiSwithin2hSrifpd @ik ralaysbi N anpeyth a0 aphhy! |
anthryl, or phenanthryl; "substituted aryl" refers to aryl as just
descrflooedpwfya HPri Bryps andiinly cepdapsed gedidasy awingsedinyb pusingl, \quitalingt ioonal
groups su I 1.n0,. ] rha am no,
v azi moc hzBRudR) QALY | longIIHE Hiors LA BT Wiy LASIRGRAGST
ni tro, suhfdoms dehonedirdenetrapto, ke calkylaninoef 2y Bintifo, atarbngadluhaioed or

aromati c carbocycl.i rou aving at | east ope terqg atom such_as N, O
or S, wi t%ﬁylllowhélaﬁliﬁ@gmﬁhﬁkﬁwqm ﬁ@l‘bgmgﬁréidguétﬂ?%éul iayand the dkpgs i dyl

or furyl gurjmdl tiple condensed such as qui nazolinyl, purinyl, quinolinyl or
benzof uranyl which can optionally be unsubstituted or substituted with

hal ogén, ‘dheitaroaryl hytiroioy hetgraeys]e imiwlich atteast apxt loeterat kadicyringds ksohnaaticno,

acyl ami no“su%sat{ttt}%g?%!e?oqrynlg tefers to a heterocycle optionally mono or poly substituted with
one to five functional 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;

20 “arylalkyl” refers to the group -R-Ar where Ar is an aryl group and R is alkyl or
substituted alkyl group wherein the aryl groups can optionally be unsubstituted or
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;

25 “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 or substituted 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;

30 “heteroarylalkyl” refers to the group —R-Het-Ar where HetAr is a heteroaryl group and
R 1s alkyl or substituted alkyl whereas the heteroarylalkyl groups can optionally 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;



acyl oxy, dial kyl am no, al kyl nmercapto, carboxyl, am do, sulfo, sulfam do,
and the like as defined; 15 "heteroaryl" refers to a heterocycle in which
at | east one heterocyclic ring is aromatic; "substituted heteroaryl”
refers to a heterocycle optionally nono or poly substituted with one to
five functional groups, such as hal oged7 am no, hydroxy, cyano, nitro,

nmer capt o, al koxy, al kyl am no, acyl am no, carbanoyl am no, acyl oxy,

di al kyl anf‘a@loadit )Y Irefersctapd divalanarchobiy by palycddic sy gioup Wohainigg,3 ands t he

| i ke as defined; 20 "arylalkyl"™ refers to the group -R-Ar where Ar is an
aryl grouﬁahﬂﬁw@”ﬁs al kyl or substituted alkyl group wherein the aryl

groups ¢ ans&)@ttiﬂu%aéykbbam?l ‘ux@?ét'pﬁ)t 4 E}‘éi@ﬂkﬁrgroﬁyy éx'ﬂ@ IndMo! £ lf'vc%u%'s‘tﬂﬁ fych as

hal ogen, am no, acyl am ho, carbanmoyl amno dra i no, acyl oxy,
hydr oxyl , fl@)hk&bcygrom k(\ﬁsrmnga)[ﬁtha ogah, kzyhlam malroxgnicstano, cmrdaanq/rbaptayzdk@oyy

aryI itr mercapto, sulfo and t | i ke as defin her ei n;

heter%al @V ming. o SV ARG o B 35’6’3’ 1P%’t WE’% I—@’taﬁﬁyé‘“%n?ret@r(éWEqa@tgroup
and R is airbodlkathide! @Ub, susRhildd) &he ialiteyds dBhfsPsr8givetropt i onal |y
unsubstituted or substituted with groups such as halogen am no, hydroxy,

cyano, ni texslohsisresdipto ref%rs kox yyclealkyl apimas defines Whatcitoat least srendytharingo,

acyl oxy, I I ehcapt.o arb am do sul fam do,
and the | ﬂi?grl)@sﬁ %g%l néd erglwﬁ{ rou%se(,:l Q?ﬁé?letb%g?oﬁp%wkiﬂﬁ’%&ers to the
group - R- teibsiftitediegclehdtedoaliAr riefer @td@&)&l(ﬁﬁfeyd)allgy’l QeifuPdstherdth Hefimldkytliclor

substjtuted al kyl whereas the heteroaryl al kyl groups can optionally be
unsub&t i t EREHNSrONE s Five LTbEIER BHE §F d@}%eguéﬁn% m@gferpyam kgntro

substi tut fgféﬁek){f)ylal 0 L@Wﬁmmokydcgﬁoaﬁiﬁy%rbr %yigmlr{oh'é&'é)x u'd he li ke

as define el n ers to a alen cyc %c or
pol ycycl i alkghﬂxqrd:apm,@mmogyinaraldm ngfad stlfardido andtHedikeak dofined isudis befowd; ed

| | k t | | kyl to. f
O ST R, A T e SRS G ) Sty
nitro, nepeARLAG RelkkR ANy OISSL@)ISKTX&G’@IH{M’W}%?M}I% é}@loaﬁ@ﬁ gﬁﬂ?é’ kﬁ%}ﬂﬂma@:yl oXy,

di al kyl am'no, al kyl nercapto, carboxyl, am do, sul am do, and the
li ke de¢ unatstiatedi or %@S@n@d wit dhbigen, eemmbkyydromefcafraso,t mtla, oyoiap@l Ky

group as f i ne erein east, one. of. t he u
epl acod fReR 20 <y Bornd Brloiiigh ot R giolaips. T diBEPplo oo
cycl ohet e&@@émlamla@fs@rfs duffamidyslORetive ealidiited GERHD as herein defined
whi ch 10 contains one to five substituents, such as hal ogen, am no,
hydroxy, ciyaleneterfailyd alkyl” denotes the group -R- -cycloheteroalkyl where R is an alkyl or
substituted alky! wherein the cycloheteroalkyl groups can optionally be unsubstituted or
20 substituted with halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy, alkylamino,
acylamino, carbamoylamino, acyloxy, dialkylamino, alkylmercapto, carboxyl, amido,
sulfo, sulfamido and the like as defined herein before;
provided that when R2 is H, R6 is not 4-methylbenzylamino, 4-chlorobenzylamino, 4-
methoxybenzylamino, 4-trifluoromethylbenzylamino or 4-methylsulfonylbenzylamino
25 group;

and the racemates, optical isomers and acid salts thercof for use as cosmetics.

2. Heterocyclic compounds based on N°-substituted adenine of the formula I according
to c¢laim 1 wherein the compound is selected fromé6-(2-hydroxy-3-
30 chloroxybenzylamino)purine, 6-(2-hydroxy-4-chlorobenzylamino)purine, 6-(2-hydroxy-
S-chlorobenzylamino)purine, 6-(2-hydroxy-6-chlorobenzylamino)purine, 6-(2-hydroxy-
3-iodobenzylamino)purine, 6-(2-hydroxy-4-iodobenzylamino)purine, 6-(2-hydroxy-5-
iodobenzylamino)purine,  6-(2-hydroxy-6-iodobenzylamino)purine,  6-(2-hydroxy-3-



mer capt o, al koxy, al kyl am no, acyl am no, carbanoyl am no, acyl oxy,

di al kyl am no, al kyl nercapto, carboxyl, am do, sulfo, sulfam do and the

| i ke as defined herein before; "cycloal kyl alkyl" denotes the group
-R-cycl oal kyl where cycloal kyl is a cycloal kyl group and Ris an al kyl or
substituted al kyl wherein the cycloal k§$ groups can optionally 15 be
unsubstituted or substituted with hal ogen, am no, hydroxy, cyano, nitro,
mer capt o, brombdbexsylarainkyduaimn 6;(2 dylayidaonobebgtmyiha)purios, &¢3-hodipxy-5-

di al kyl am no,  al kyl ner capt o, rQoxyl ,, am do, sulfo, sulfanido and the

' ke a5 qRRRIRE e ERR PR 6o b B YR R B BUEe e Y

- R cycl ohgahghpal X Wminepuand BQZ%dﬁJxFﬂ-ﬂﬁﬁrobéﬁ‘ %Hiﬁdﬁj%ﬁ%e?' éﬁ)(i-hym{g@sn the

cycl ohet er oal kyl "groups can optiodnally be unsubstituted or 20" substituted
wi t h hal ofeerobenyy anindwpurin \o-(2clyainosy-ariflupmbemaylanaipt puriak ke 33 -dedykdydani no,

| ang b | ami. | i al kyl ani | kyl to, boxyl ,
o dor ot B AR5 e A P B B T O G0 det
t hat whendiRgdiosyd-mBBokpheneflachin®piepenzyl am no, 4-chl grebemaydag-no, 4-

met hoxybenzyl ami no, 4-trifluoronethyl benzyl ani no or ) _
4- et hy| stethenrybamenapinmpwne, 2@—(@66@)4611‘@%3—m&qxabmta@spo)ommes af-(2.6oners

and acid g; ereof for . metics. 2. Heterocycli,.conpounds
based on ﬁi@@lﬁ’ﬁi?ﬁg@géﬁ’%&%ﬂ?‘%‘e i?&?%é formula | accor di%h(g’s'qigyﬁpg" 1
wher ei n t tidowbapgluntin Huset.ect €42, Brdiikr &2-hylobgndlamfo)purine,  6-(2,5-
chl or gxybe zglanin purine, 6-(2-hydraoxy-4-chl|orobenzyl am no) puri ne,
6- ( Z_Mdrgljzly XY SEYB mlw@g)llﬁﬂﬁ,i A 2,6-dihydroxy-4-chlorobenzylammo)purine,
6- (2- hydr pxy ¢ o] ] L bNerind- (2-hydroxy- ¢~ ¢ & e
3-iodoben§$%22?lon%&??%g%%%gggﬂﬁ%@yg§ -ﬂ?godobenzylaningf%ﬁ%?%%¥oxy4
6- ( 2- hy dr odybdzy laodio) pindyd, am BaR Pudihndroxy-3-chlorobenzylamino)purine, 6-(2,6-
6- ( 2- hydr - 6-1 qdobenzyl am no).pur.i ne, .6-(2-hydraoxy-3 48 ) )
br ombenz@ﬁg‘?ﬁoﬁ&%g{?ﬂ)’i’“ﬁ@mﬁp ?@H?B@e )55-'@4%&%‘H@)‘)ééﬁ‘%y‘logﬂl?%y]ﬁwlﬁﬂ%‘}ma 6-
6- ( 2- hy dr @X4Ld iy dix9IRRENE YR RNPBIiIRE 6-(2,6-dihydroxy-3,5-
Y Y

6- (2- hydr O_Xﬁ/- 6- br onobenzyl ani no) puri ne, 6-(2-hydroxy- 3-
f | uorldbendghlardbasypaminaipuride 9-(Rypelfibydroxty-8 Subbobeheydydamino)pouing,né-(2,6-

6- (2- hyd 1.5- fLluor 1 i ne, :

o (2 nydr DB PUoT SRR M RO RN e, 6- (2, 3- di hydr 3 Sglitydtoxy-3.5-

4- et hox ydiglnaybaiviynaipdipufige, 6- (2, 5- dilhyBbb¥nAtdRihbpayiaenzyl am ng)puri ne,

6- (2, 6- di hydroxy- 3-nmet hoxybenzyl am no) puri ne, 6-(2, 3-di hydroxy- 3-

met hoxy belSfPRERZRIgMRMPYIENE, 6- (2, 5- diHydiusxgbeazyiaminepsEezy| ani no) puPi ne,
(o e Oiarat A IBRIARY D2y ATNBHRL At Al BughdY or oY 5

6-
chl or obenzyl am n
6

(2, 3-di hydroxy- or obenzyT ami no) puri‘ne,

-(2,28  bromobenzylamino)purine, 6-(2-iodobenzylamino)purine, 6-(3-iodobenzylamino)purine,
6-(4-iodobenzylamino)purine, 6-(2-chlorobenzylamino)purine, 6-(2-
chlorobenzylamino)purine, 6-(3-chlorobenzylamino)purine, 6-(2-
acetylbenzylamino)purine, 6-(3-acetylbenzylamino)purine, 6-(4-
acetylbenzylamino)purine, 6-(3-karboxybenzylamino)purine, 6-(4-

25  karboxybenzylamino)purine, 6-(2-acetoxybenzylamino)purine, 6-(3-
acetoxybenzylamino)purine, 6-(4-acetoxybenzylamino)purine, 6-(2-

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

6-(2-sulfobenzylamino)purine, 6-(3-sulfoobenzylamino)purine, 6-(4-
sulfobenzylamino)purine, 6-(2-kyanobenzylamino)purine, 6-(3-
30 kyanobenzylamino)purine, 6-(4-kyanobenzylamino)purine, 6-(5-nitro-2-
methylbenzylamino)purine, 6-(2-methylbenzylamino)purine, 6-(3~
methylbenzylamino)purine, 6-(4-methylaminobenzylamino)purine, 6-(2-

methoxybenzylamino)purine, 6-(3-methoxybenzylamino)purine, 6-(2-



10 di hydr oxy-4-chl or obenzyl am no) puri ne,

6- (2, 6- di hydr oxy- 4-chl or obenzyl am no) puri ne,

6- (2, 6- di hydr oxy- 4- br onoxybenzyl am no) puri ne, 6-(2, 6-di hydr oxy- 4-

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

6- (2, 6- di hydr oxy- 3- br onpbenzyl ani no) pé?i ne,

6- (2, 6-di hydr oxy- 3-i odobenzyl am no) puri ne, 6-

(2, 6- di hytydeyyBnkylamimdenmel anmi no) pi(i-hedrodebezBadidoyslirioxy - 3, 5 1%-(4-

di chl or obgnzyl am no) purine, 6-(2,6-dihydroxy- 3, 5-di bt onpbenzyl am no) puri ne,
6-(2, 6- dﬁﬁ%f‘%g@% P EiSbenzy am'%%%”%%YYWE?ﬁﬁm(‘@;@irHﬁehydr oxy- 3-8

di f I uor obasaNb:a/MeRS)dinb HMirin; (2- | uqsr-gbﬁ»ﬂﬁyalbeﬁaMiBHmuﬂﬁ% ?—2 (3- 63-

t1
fl uorobenzyl am no) puri ne, 6-(4-fl uorobenzyl am no) purine,

br onpbenz {dramisayrygamineepurgie( 3- br onobetiz{drambeodpaminedguride( 4 20 6-(2-

br onobgnz ] rin 6- (2-i odob | ami no rine, .

o (31 oot LR R BTl © 6o roGer R RS rive, G-
6- ( 2- chl oetbgytryibdnmtt@)Ritene, 6- ( 2- sqhlcghbhengMingdi)paiRyr i ne, 6-(4-
6- (3- chl orobenzyl am no) pur.i ne, 6-(2- acetyl benzyl am no) puri ne,

6- ( 3- acet PBBHEIZ B PUTNGe, 6- (4-(4arsaitylaxyhenayamine)ping.ne, 6-(4-
6-(3-karb i ine, 6-(4:2% 71 NO) puri ne,
G-Ez-acet ?@éﬁ%ﬁ%ﬁ@ ng{ei ne, 6-(3-6 %gcféggg%éﬁg{%%hﬁ%eypuri ne, 6-(4-
6- (4- acet pwppmﬂ?WIaMmWMe,i ne, ? (62(4-p1b%y10>@&1@ﬁyﬂlaﬂi)mq)@iaéj ne, 6-(4-
6-(3-nitropbenz m no) purine, 6-(4-nitrobenzyl am no) puri ne,

6-§2- |f8‘l§t¥ﬁ>£§¥y fmlwag Fne, & -%%Y1§ﬁﬁff'@5ﬂéw¥lwawﬁ%§) purine, 6- (454
sul f obenz ! A 2 (2- Kyangphen:z ) i =(3 30 41z
kyanobenzgt:hglrar;:xg%gng!t'jlra Pﬁ%&)p%%- kg;anggg’ﬁ%%cg{rﬁng%%g&ﬁg@pg%% nitr (6)-(%-5
met hyl bendipteimiyvehpdarnime)puging2- met hy(hedmphiaobaneylpmindypyri; (3-  6-(3,5-
nmet hyl benzyl am.no) purin 6- (4-methyl am ngbenzyl am n urine, 6-(2-
ot hoxy be TGy aOR . ( S ex HERThEA o G aeT AT He Eughpo 6623
hydr oxybegizilogsBeRgl HinoRRiring; ( 3- hy drxydienassamy M REiiunge, 6;1( 4-6.(2,5-

hydr oxybenzyl am no) puri ne, 6-(4-hexyl ben_zyl am no) purine, 6-(
hexyl &y b@lﬁgg@rwm;rpmpbm@,neﬁ- ( 2- f 6r(Faft-deeydbardyimhipaiiuniee, 6- (3- 6-(3,4-

f or myl beng: i i -(4-fo l.be lam n urine, 6-(2
et noxyber gty BRBHBHRIRG ey 5. o FokoBirayr BRRBPBH bEte 6. (4.0°0345-
et hoxybeneythAEdroBry ainigo)plrifed - eteagd-baooy] aaiM@rebihzAemifdfdtine,  6-(5-

pent hyl benzyl am_no) puri ne, 6-(4-penthyl oxybenzyl am no)purine, 6-(4
chloro-2-fluofobenzylamino)purine, 6—(%,3,4-tr1ﬂuorobenzylammo)purme, 6-(2,3,5-
trifluorobenzylamino)purine, 6-(2,4,5-trifluorobenzylamino)purine, 6-(3,4,5-

20 trifluorobenzylamino)purine,  6-(2,3,6-trifluorobenzylamino)purine,  6-(3-chloro-2,6-

difluorobenzylamino)purine, 6-(2-chloro-6-fluorobenzylamino)purine, 6-(2,6-
difluorobenzylamino)purine, 6-(2,4-difluorobenzylamino)purine, 6-(3,4~
difluorobenzylamino)purine, 6-(2,5-difluorobenzylamino)purine, 6-(3,5-

difluorobenzylamino)purine, 6-(5-fluoro-2-(trifluoromethyl)benzylamino)purine, 6-(4-
25 fluoro-2-(trifluoromethyl)benzylamino)purine, 6-(2-chloro-5-
(trifluoromethyl)benzylamino)purine, 6-(2-(difluoromethoxy)benzylamino)purine, 6-(3-
(difluoromethoxy)benzylamino)purine, 6-(4-(difluoromethoxy)benzylamino)purine, 6-
(2-fluoro-5-(trifluoromethyl)benzylamino)purine, 6-(3-fluoro-4-
(trifluoromethyl)benzylamino)purine, 6-(2-fluoro-4-
30 (trifluoromethyl)benzylamino)purine, 6-(2-(trifluoromethylthio)benzylamino)purine, 6-
(2-fluoro-3-{trifluoromethyl)benzylamino)purine, 6-(2-chloro-6-fluoro-3-
methylbenzylamino)purine, 6-(6-chloro-2-fluoro-3-methylbenzylamino)purine, 6-(3-

chloro-2-fluoro-5-(triflucromethylbenzylamino)purine, 6-(3-chloro-2-fluoro-6-



f enoxybenzyl am no) puri ne, 6-(4-fenyl benzyl am no) purine, 6-(4-

propyl benzyl am no) puri ne, 6-(4-propyl oxybenzyl am no) purine, 6-(4 10

okt yl benzyl am no) puri ne, 6-(4-octyl oxybenzyl am no) puri ne, 6-(4-

et hyl oxybenzyl am no) puri ne, 6-(3, 4-di acet oxybenzyl am no) puri ne, 6-(3, 5-
di acet oxybenzyl ani no) puri ne, 6-(2,5-di &% nobenzyl am no) purine, 6-(3,5-
di br onobenzyl am no) puri ne, 6-(3,5-di brono-4- net hoxybenzyl am no) puri ne,

6- (2, 3- d(tnﬁhmn@&nﬂ}bhmlmﬁp}mrma, B¢ 2 dAhdt e st betzy laaithayphiny, | Be,
urine, 6-(2,6-dichlorobenzyl anmi ng) puri ne,

6-(2,5 15 d or o enz mn
(3, 4- dﬁ%ﬁm%b%‘ "2“9/?'? IPpRRUrIES. (3, 5- di chl or obenzyl anPH8) Pl e-fie,
2,3, 4, rifth&bhit MEMMB@EQ@)@W -tMlBro-2,6- d:f%uonobenzylammo)purme, 6-(3-

chl or o- 3, 6-di fl'uor obenzyl’am no) puri ne, 6-
ro-2- (fttlﬂmrob!@ﬁzwhwr)bmykaunmoipum&— 65{331u¢rct-#+rn‘1étbmirb©bMaryinalfpumm¢,pur| ne,

' }' 5. ?r('&fﬂr h{l;o? Obeﬁ}%)m{éawnh %(55{11%@6 ’66 S(Qu%og %thylbenzylammo)purme 6-

| or ofpe¢layload b IR by laBiBpdi; 64(4f | uor obenzyl ami no) puri ne,
hl oro-2, 6- di fl uorobenzyl am no) puri ne,

u
c
chl oﬁfaﬂmrpwmyéibmmfalﬁnm)pwnmé (36111(323 6— di fl uor obenzyl ani no) puri ne,
4-d an.no | ne rob l.am.no).puri ne,
5 g (iSRS AT RS Bl inge. dndo-Ghve dGrESERI BRRERAT | ne.
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chl
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tri

2-
(0]
2
2,
f

3-
2-
2,
2
5-
(0]

f fl uO(rtﬂﬂﬁarbtrfetﬁokymcﬂimilhbﬁb)ﬁiﬁﬁéyd mtﬂﬂﬁ@’dﬁieﬂ?d)b@nz(y{hrﬁﬁo)purme 6-(2-

trifluoronethyl)benzyl am no)purine chl oro-5-

(

(

(

(

(

uor o- 2-

ri fh%oréﬁﬂymgwwﬁngg}ﬁmw?)@yﬂpﬁé (4- chloro 3-(triflucromethyl)
2-(dif

1 tor orar i Ry STAAR B BHIok M ety laminolpyring €135 | am

o

(

r

(

met

(

(

(

I
t
d
n

f

) pur i nes(tbHudrameihyhbenzytapting fputioe, Gr@t (ayflydoemepbayibae) pittinsurine, 6-
|3f T Lg?@n@iﬂ%(rg)%lg{hlfg?)%g&? %ﬁ%benzg 6a (m {EQ 1%]1rognréﬁlyl)gcnzgflafnlugg)rpgrtrélle %0
f2 (triflyemonmliivichioh ?ﬁ}éir@”&-ﬂ?hm Yy b@nzylammo)é)ufme 6-(3

| uoro-3-(trifluoronethyl nzyl am no)’purine, "6- oro%fqluoro 3-
y1I5ber&l?ytémxﬂ@ﬁpﬂﬁmn@,)plﬁu(%6¢hl46hhyd29>i31bamydﬁr®nnmuh§ae beér@y3-ani no) puri ne,

§ chl oRBE PG OlEI Goy S A Beo P R o s
6-

3- dl&lhytﬁbﬁytfénﬁﬁhrlﬁmo%iﬂﬁé &1, G@Mbiﬁen%‘lammo)purme 6-(3,4-

di f1 uor o- 3- net h%l benzyl am no) puri ne, 6-(2-fl uoro-6-
i fl uor‘iﬂ’f’@f yyq%ﬁ mlmw@)e@ér(ﬁﬁledlmethoxybenaylammo)pmme 6-(3,5-

]
s e e e
n
f

t
2
2,
t
t
enzyoam dimehiok ey ardind)furfind) 65(Q; ssdlmtﬂmxymﬂgmh@m)pm)rw;m(m, 6- (

| uor o- t hyl benzyl am no) pur i 6-
(E mmioxybenzylalynlno)puu%ep6 -(3- hydroxy 4-methoxybenzylamino)purine, 6-(2-

6-

6-

6

6-

6-

6-

6-

6-

6-

6

(

6

(

6-

(

6

(

6-

6-

6-

(

(

6-

(

b

5-
hydroxy-3-methoxybenzylamino)purine, 6-(4-hydroxy-3-methoxybenzylamino)purine,
6-(2-hydroxy-4-methoxybenzylamino)purine, 6-(4-hydroxy-2-
methoxybenzylamino)purine, 6-(2-hydroxy-5-methoxybenzylamino)purine, 6-(3-

25 hydroxy-4-methoxybenzylamino)purine, 6-(4-hydroxy-3-methoxybenzylamino)purine,
6-(2-hydroxy-6-methoxybenzylamino)purine, 6-(3-hydroxy-5-
methoxybenzylamino)purine, 6-(4,5-dimethoxy-2-nitrobenzylamino)purine, 6-(3,4-
dimethylbenzylamino)purine, 6-(2,3-dimethylbenzylamino)purine, 6-(2,4-
dimethylbenzylamino)purine, 6-(2,6-dimethylbenzylamino)purine, 6-(2,6-dimethyl-4-

30 hydroxybenzylamino)purine, 6-(3,5-dimethyl-4-hydroxybenzylamino)purine, 6-(2-
fluoro-4-hydroxybenzylamino)purine, 6-(3-fluoro-4-methylbenzylamino)purine, 6-(3,4-
dinitrobenzylamino)purine, 6-(3,5-dinitrobenzylamino)purine, 6-(2-methyl-5-

nitrobenzylamino)purine, 6-(3-methyl-4-nitrobenzylamino)purine, 6-(3,4-diiodo-4-



(2-chl oro-3, 6-difl uorobenzyl am no) purine, 6-(4-
(trifluoromethylthio)benzyl am no)purine, 6-(3-fluoro-5-
(trifluoronethyl)benzyl am no) puri ne,

6- (2- chl or 0- 4-f 1 uor obenzyl am no) puri ne, 6-(2-
(trifluoronethoxy)benzyl am no) puri ne,
6-(3-(trifluoromethyl)benzyl am no)purine, 6-(2 10

(trifluor bn@ttohylbe)nbselﬁmcamrm) PHi2-chiero- B%dimmoaybﬁn%yl(atmmd)pmmrreoéﬁﬂhyl )

o (3 5 b DR PrTaBH SRR A ORI Aot PR e S B "

6- (3- (tri thivgy-eTRRSHENARAREYRMING)-OUERIBR-6 ﬁtethylbenz,ylammo)purme 6-(3-
(4-(trifluoromet hoxy?)benzyl am no) puri ne,

6- (4- (tri Flger-dmeqthy/ grg@hﬁym@pﬂm@ ﬁdﬁmh@m-@} methylbenzylamino)purine, 6-(5-
4- di panfe
6 (3.5 L R R o e e b PSRRI B8) b e,

, 3- et:llﬂysfcenmmyibe«y,panﬂyd)pmlmelrdh{wo S-nitrobenzylamino)purine, 6-(2-chloro-6-
di hydr oxyg?é_wzyl am no) pur.i ne,_ 6- 5- di hydr oxybenzyl am no) puri ne,
, 6- di RijipP 201G ilore:3- BUIGQCImylE@Pﬁ@)PHUR%AMﬁII@m%O) puri ne,

2

2 4

2, 6-

2 3.4 @?ﬁ%ﬁﬁmﬁ%ﬂ“ﬂﬁ% N S L e S
2

3-

>

, 5-di hﬁixbw@bmamlr@mmm)ep@ﬁ bmm(ﬁ4(lﬂetﬁexytﬂhﬂi@ﬂdimyhﬁnnw6a(m— no) puri ne,

{R//d r 8%%%68%%F lB?ﬁg]QﬁE]gr{g LLultOnX?”benZy amlno)purme 6-(4-

4- hy dr Bxyx RreiBi @ I - 26
X eﬂB)t %gﬁmﬁﬁé &0a- ﬂ@t@}}%yﬂeﬁ%iammo 4pUﬁm§ 6-(4- t%utyl 2,6

2- hydr oxy- 4- met hoxybenzyl ari no) pur i ne,

met hoxybe@lﬂ}ﬂlwﬁmybu’nm@eum& (52(2+at§zdntabewsﬂamnembmxybéi(l3z~yl am no) purine, 6-(3

B o o BB LAk eaminopurine, ©-2-amino-.

6- ( 2- hydrmym@em@wmxm@ﬂmlmm@w ¢m@obérzgﬁmmf@lypawe %:(2-aming-3-

met hoxybenzyl am no) puri ne, 4, 5- di met hoxy- 2- ni trobenzyl am no) puri ne,

6- (3 d‘F}H%‘tO W%’WW)&’W% r4IRIE0- %Cf@gohcwmlhﬂy)lpblemﬁk@rﬁmﬁc@-@ur| ne,
of TR R AT RO LB Bienis. S on BB B RSP S BRI D

: 5 dl 4Fehlloydbeé?ﬁyrdrrmMﬁ,ﬁlz&téaBthJ)mhlb[tmenfylérﬂmo)pmme 6-(4-amino-5-
- | uor o- 4- et hyl benzyl am no) puri ne,

6- (2

6- (2

6- (3

fl 4- b |

6- l(Jgr 2 d%] ﬁ’iﬂ %%%%%%@g%nﬁvg@ﬁ{rgng%m %Bieglyéi?eﬁiﬂrlﬁ%@a@w@néﬁ%ﬁpmq fre,
6- ( 2-

6- Ea

hyd

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

met Wlxoéenz?la}rﬁ &E{MQ/&J @%%ﬂ)}%’@'rﬂﬁo%en()élaﬂnrg))Pm ipe, 2—(%1

met hyl - 4- ni trobeénzyl am no) puri ne
r Xy b elrenyy lary reozplaminvdpuréie( ﬁ(GMwwdbeﬁyyﬂaﬁhnmpdnmeyée’mzyl am no) puri ne,
G o byl am LU LR v 045
ghl( gr 0- 4-thib AR BOZY | AThOPURIY, 16084, @tﬁ%éiﬁ@iﬁeﬁ;ﬁaﬂﬁ%%ri}ﬁ@r@w 211 no) puri ne,
trimethoxybenzylamino)purine, 6-(2,4,6-trimethoxybenzylamino)purine, 6-(2,3,4-
trihydroxybenzylamino)purine, 6-(2,4,6-trihydroxybenzylamino)purine, 6-(2,3,4-

25 trihydroxybenzylamino)purine, 6-(3,4,5-trihydroxybenzylamino)purine, 6-(2,4,6-
trihydroxybenzylamino)purine, 6-(2,4,5-trichlorobenzylamino)purine, 6-(2,4,5-
trichlorobenzylamino)purine, 6-(2,4,6-trichlorobenzylamino)purine, 6-(2,3,4-
trichlorobenzylamino)purine, 6-(2,3,5-trichlorobenzylamino)purine, 6-(2,3,6-
trichlorobenzylamino)purine, 6-(2,5,6-trichlorobenzylamino)purine

30  for use as cosmetics,



chl or o- 2- et hyl benzyl am no) puri ne, 6-(3-chl oro-4-nethyl benzyl am no) puri ne,
6- (5 5 chl oro-2-net hoxybenzyl am no) puri ne,

6- (2- chl or o- 4-f | uor obenzyl am no) puri ne, 6-(4-

chl or onet hyl benzyl am no) puri ne, 6-(2-chl oro-5-nitrobenzyl am no) puri ne,

6- (2- chl or o- 6- mtrobenzylamno)purlne52

6- (4-chl or o- 3-ni t robenzyl am no) puri ne, 6-(5-chl oro-2-

ni trobenzyl am no) purine, 6-(3-bronp-4-hydroxybenzyl am no) puri ne,

g_ E g g; glrrg 2%0%?%%,%&(;; ?gpm%yﬁg%aﬂﬁl%&u tﬁ‘lB?((i‘ZlUiEbI according to claim 1 or 2 or its

br omomet hiﬂlﬁé?ﬁi@éédtl@ﬁ‘l‘!ﬁ&)c@b{ﬁbie%alt Qn&lﬂdﬁgta%%}{méythﬁmaﬂﬂérpur ine, 6-(4-
butoxybenzylanlno)purlne - tyl /benzyl am no) puri ne,
6-(4-t-butyl-2,6- d|nethylbenzylanlno)purlne 6- ( 2- anlnobenzylanino)purine,

o o BB BB ORI RHLEL PORPE DS o ©

6- ( 2- am n@aitn 1%r cHbOGiLRE B3I ﬂﬂ)lﬁhﬂbltﬁ% eing and seresoence of mammalian
6- (2- am no- 4- chl or obenzyl am no) puri ne, f - am no- 6-

chl or obengjferichedllsusuchas keratipowyiesioadibiehlasic hl or obenzyl ami no) puri ne,
6- (2, 6-di am no- 4-chl orobenzyl am no) puri ne,
6- (4- am no- 3- chl or obenzyl am no) puri ne, 6-(4-am no-5-

di chl or obenzyl am no) puri ne, 6-(5-am no-2-net hyl benzyl am no) puri ne,

6- (2- am no- 3- nitrobenzyl am no) puri ne,

6- (4-am no- 3-ni trobenzyl am no) puri ne, 6-(4 20 benzyl oxybenzyl am no) puri ne,
6- (3 acet yl benzyl am no) purine, 6-(2- acetyl benzyl am no) puri ne,

6- (2,3, 4-trimet hoxybenzyl am no) puri ne, 6-(2, 4, 5-

tri met hoxybenzyl am no) puri ne, 6-(2,4,6-trinmethoxybenzyl am no) puri ne,
6-(3,4,5- trinmethoxybenzyl am no) puri ne,

6- (2, 4, 6-trinmethoxybenzyl am no) purine, 6-(2,3, 4-

tri hydroxybenzyl am no) puri ne, 6-(2,4, 6-trihydroxybenzyl am no) puri ne,
6-(2,3,4 25 trihydroxybenzyl am no) puri ne,

6-(3,4,5-tri hydroxybenzyl am no) puri ne, 6-(2,4, 6-

tri hydroxybenzyl am no) puri ne, 6-(2,4,5-trichlorobenzyl am no) puri ne,
6-(2,4,5- trichlorobenzyl am no) puri ne,

6-(2,4,6-trichl orobenzyl am no) purine, 6-(2, 3, 4-

trichl orobenzyl am no) purine, 6-(2,3,5-trichlorobenzyl am no) puri ne,
6-(2,3,6- trichlorobenzyl am no)purine, 6-(2,5,6-trichlorobenzyl am no)puri ne

30 for use as cosnetics. 52 3. Cosnetics which contain a conpound of the
formula | according to claiml or 2 or its pharmaceutically acceptable
salt, including a pharnmaceutical carrier. 5 4. Heterocyclic conpounds based
on N6-substituted adenine of fornmula | according to claiml1 or 2 for use
as cosnetics for inhibiting ageing and senescence of mammal i an



epidermal cells, such as keratinocytes or fibroblasts. 10 Abstract Title
Het erocycl i ¢ conpounds based on N err]-substituted adeni ne nethods of their
preparation, their use for preparation of cosnetic preparations and
cosnetic preparations containing these conmpounds New heterocyclic
derivatives based on N err]-substitutedyadeni ne, having antisenescent
properties for plant, animal and human cells and nethods of their
preparation. Included are al so cosnetic preparations and growth regul ators,
which contain these derivatives as adkirm® conpound and the use of these
derivatives for the preparation of cosnetic preparations, in

bi ot echnol ogi cal processes, in cosnetics and in agriculture. Fig. 11

Title

Heterocyelic compounds based on N°-substituted adenine, methods of their preparation,

their use for preparation of cosmetic preparations and cosmetic preparations containing

these compounds

New heterocyclic derivatives based on N°-substituted adenine, having
antisenescent properties for plant, animal and human cells and methods of their
preparation. Included are also cosmetic preparations and growth regulators, which
contain these derivatives as active compound and the use of these derivatives for the
preparation of cosmetic preparations, in biotechnological processes, in cosmetics and in

agriculture.

Fig. 11



