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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 N°-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  (Letham a Palni 1983 - Ann. Rev. Plant. Physiol. 34: 163-197, 1983, Mok, D.W.S,

. Mok, M.C.: Cytokinins: Chemistry, Activity and Function. CRC Press, Boca Raton,
London, Tokyo 1994).

Their interaction with auxins is especially important in stimulation of cell
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 owouprresi@e in plants was recently proved. There aca/cmaabisy
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). Fromthis reason, conpounds
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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
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aryl al kyl , heteroal kyl, heteroarylal kyl, cycl oheteroal kyl alkyl or R6'-X
wherein Xis -0-, -S-, -NH, NO-6 alkyl)-; R6'" is hydrogen, alkyl,
subst i t ut web slokyil44 acyl, cycl oal kyl, substituted cycl oal kylcT/CcZQ/ 000451 ,
substituted aryl, heterocycle, heteroaryl, substituted heteroaryl,
aryl al kyl , cycl oheteroal kyl, substituted gycloheteroalkyl,

het eroaryl al kyl , heteroal kyl, cycloal kyl alkyl, cycloheteroal kyl, am do
and sul fo; whereas the generic substituent groups have neani ngs identi cal
with the defi nidihepbarmiaceiticallp aceeptmbledialigthgreolipsheseindefined in this

| egend, wherein,15 "hal.ogen" fers to.fluor] br.om ne, lorin n

i odi ne atons; lﬁ“7‘hy‘8r QQQ“%FBT eg@og%"t ﬁlé’dré’?%’upalggﬂ’ fi‘mﬁg’r clé c{}%zo, re eé?‘lé)g(f’o
group -SH, "al ekhylmhedcepts, taarbyxaCbrmoor nitiopraatiéd e dulfd,- Colfehidon avhlaating,s
saturated or unsaturated bei r_lgl selected fromthe glroups such as nethyl,
propyl , isoprop§iloxy; alkylangipo,mlialisylamao, gikylnggreapto, cyelaplkyl andgagsaogy group,
hexen-2-yl andgth | ke i f il Rg i e L d iy ers
to al kyl asgj us;6 fée'(lsn((:{li Sgl?\f&:aﬁ%? u%ﬂ,gc%%ﬁlgyg, Fllgg\?telt@t{gg%l%%%ﬁf 5 %lé%l%%lag(?f,
hydr oxyl, ner caplakylahdtyioniizyl; Aptemarfiakplgeyclotetdroadlpyl adicytlooxy, am no,

acyl am no, hydr&%{z]gjo, car banoyl, am do, carboxyl, sulfo, acyl, guanidino
and the 1ike, T é‘ﬁ&?ret‘%ese groups nay be attached to any carbon atom of

the al kyl noi ety 35 .Sal kaxy Nngengtgsnthe group -OR, where R is al kyl,
substituted al kyl, aryl’, substrtut ed” “aryl, ar}/l al kyl , substituted
aryl al kyl , cycl®&l kyydregehs aikylitssbistityted addykydcyl, ayglolabitybt sbstathied] cystoalkyl,

bsti t ut | ohet er.oal kyl fined in: "alkyl to" d th
aroup - SR, 1o ReNGHage ot FaraRe BG5Sk, sl (MR, ST BLSE e
group - SBR, Waenehdrerbslkyl, adubylitutdd SuRasictetbarylal Kisterasryhedyl, nedeteddikyl,

herein; "sul fam do" denotes to the group SO2NRR' where R and R' is H, alkyl
or substitut edydeallyl.allkyd ozlabamiopkybemidrend a5 4 "acyl" denotes groups

OF, vhere R 1S DNGINSR, A atiotd LSS o Kb RS e
as defined hedefifitionssfith®¥yriespomiinegrogpOantein€din, thishegendAwhérsinan aryl ,
substituted aryl, heterparyl or 5 supstituted hetegroaryl group as defined
her ei n. 15 halogen™ refers to fluorine, bromine, chlorine and 10dine 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 —SOsR, where R is H, alkyl or substituted alkyl as defined
30  herein;

“sulfamido” denotes to the group SONRR” where R and R” is H, alkyl or
substituted alkyl,;



"al kyl am no" denotes the group -NRR , where R and R may i ndependently be
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, heteroaryl or
subst i t utwd o3hvedies oaryl as defined herein; "am do" denot ePAINEZogOG4P
-C(ONRR , where R and R nmay independently be 10 hydrogen, alkyl,
substituted al kyl, aryl, substituted aryl, 4het eroaryl, substituted

het eroaryl as defined herein; "carboxyl" denotes the group -C(O OR, where R
i s hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, hetaryl or

substituted het'asy| darotefegionps-GEVB; fvhere Ry hydiogen, dlerdosubstitured gflkplupryl,
-NHCOR, wh ; . | teroeyel ,
substi t ut egr :r ?P W%ét? (g?tgg%#'lalgﬁgg% t%‘#%f%ﬂ’e%%%%é%l ﬁgg&éft;éfi i%x(élggmklearsei n;

"car banmoyl am nalefinehiotreis; t he group NHCOOR, where Ris alkyl or aryl; "aryl"
or "ar" refers to an_aromatic carhqcyc]ic group havi .at ] east one
aromatic ring é@’lcﬁﬁea‘ﬁ“’tﬁ? g’ﬁﬂ“ﬁﬁé&%" Wl‘erﬁﬁftlﬁﬁgéfgoﬁg’gﬁg’é Y JEtEF RS h
at |east ong righgktinfied Rle@aRTBIdup RYeflned mrétnt €t rahydronapht hyl, naphthyl,

anthryl, or phenanthryl; "substlu?ut ed aryl” refers to aryl as just
descri bed whi chaikglappnd“odendtes thebgraup uiMNRR wi where dheandoR{mase ifdependeotinl be

Pydr azi no.  mer CARIRUT a 8Ly Sos R R 0BT, "Bl ATl Micro il O ERBRAT
nitro, sulfo asetteddrylad dokiel litreid> "heterocycle” refers to an unsaturated
or aromatic carbocyclic group havi na( at | east one hetero atom such as N,

0 or S, within emeda’degotes ke rgronp beiMGRR nothers Bcanh R B9y ardapendspely el or

benvof or amyl’ vy SiCin ) SR 1y ehe ARH are: iyt Al hetereft) CqlepfRed

hal ogen, am no,heteychiryxy defiyaitereinj t r o, nercapto, al koxy, al kyl am no,
acyl am no, 30 car an?yl am no, acyl ox 9i al kyl am _no, al kyl nmer capt o,
¥ o

< 2 y .
car boxyl , ami do%at dencigs theBtRyp £Q)9Re hereeRas bustrpgend 2lknb absowteras
PCT/ CZ02/ 00045 ;181 " hat a1 : i l,e 4l lofiy.at | east
one heterocycl iack%r’iaﬁg’ ?@%ggrﬁa ifé&ﬁ!s%xg%lfﬁftpgﬁeg&gﬁg}?gggg% " e?el?’ers to a
het erocycl e opt‘agiahing” demsethe@rbyp SNHEOR, uvlede Rninkin beratkyl osubstuteted alkyl,

functional groyps, such as hal ogen, am no, hydragx cyano, nitro, 5
mer capt o, &?koj’ﬁfer%ﬁy%1 ﬁrﬁ?’n%‘,%St&gEﬂgaarWaln&?te%"ﬁaﬁﬁ’ay{@ﬁﬁ“ﬁ@g %?PWE?S defined
di al kyl am no, fdiyl mercapto, carboxyl, amido, sulfo, sulfamdo, and the

| i ke as defi ned,
“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 phenyl or biphenyl or multiple condensed rings in which at least one ring is

20 aromatic as 1,2,3,4-tetrahydronaphthyl, naphthyl, anthryl, or phenanthryl,
“substituted aryl® refers to aryl as just described which is optionally substituted with
one to five functional groups such as halogen, alkyl, hydroxy, amino, acylamino,
carbamoylamino, hydrazino, mercapto, alkoxy, alkylmercapto, alkylamino, amido,
carboxyl, nitro, sulfo as defined herein;

25  “heterocycle* refers to an unsaturated or aromatic carbocyclic group having at least
one hetero atom, such as N, O or S, within the ring; the ring being single such as
pyranyl, pyridyl or furyl or multiple condensed such as quinazolinyl, purinyl,
quinolinyl 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;



"arylal kyl" refers to the group -R-Ar where Ar is an aryl group and Ris

al kyl or substituted al kyl group wherein the aryl groups can optionally be
unsubst i t wioad/0a0144 substituted with groups such as hal ogen,pcanizoe/00045

acyl am no, carbanoyl am no, 10 hydrazi no, acyl oxy, alkyl, hydroxyl, alkoxy,
al kyl mer capto, al kyl am no, am do, carboxyl_, hydroxy, aryl, nitro,

nmercapto, sulfo and the |ike as defined herein; "heteroalkyl" refers to
the group -R-Het where Het is a heterocycle group and Ris an al kyl group,
sai d het er oal kyhetgiogivhs reféisntp @pheteiosyely lan‘é’glﬁbt 3t lepgtdors heterayrliQd iswit h
groups such as hal agen, am no, hydroxy, cyano, nitro, nercapto, alkoxy, 15
al kyl am no, acylam nb, carbanoyl am no, acyl oxy, dial kylam no,

al kyl mer capt o, “sulstitntedyheteramiylforefessitd @, hesuddyalei appionalydmbhe dripky abstdwtddned

herein before; "heteroarylalkyl" refers to th roup. - R-Het - Ar where Het Ar
is a heteroary™ig fg’ﬁd‘lup@tio_éla]agwpioﬁucg G%slﬁ?‘iﬁ%f‘e@g‘éllok }ﬁ%rcéagqt‘%o’ _
het er oar yl akky Iy, SEQUPSERY, Qlﬁ?laﬁiﬁ%ﬂa&é laRBndIarARTol fapi 6l a‘?;"ylo%‘,béifah(tylhtrﬁﬂo,w th
the groups such as hal ogen, alkyl, u%stltuted 20" al kyl", al koxy,

al kyl mer capt o, atkylmercapthj aarboxglihfadoanulfa, velfamide, ansd thelikpatddiieedi n bef or e;

"cycl oal kyl" refe t0 divalent ¢ i,C or | yeyclic al kyl group
co%t ai ni né 3 to?" ?kyéaf%‘gﬁ tgtath%;roupgﬁ%é[ri %ﬂg%‘d@é{’&&ﬁ@f’“g%‘?& g %lgylaor
cycl oal kyl gr oupbsgiQured iaidyN@rodp ewliedeihi the aryd Wasilpst da@rdpsiohd1BMbé DEsUBERd or

consi sting of hal ogen, am no, hydroxy, cyano, nitro, 25 nercapto, alkoxy,
al kyl ami no, acyhbsiiied wislk EpNnsl a¥An@s halggesx AMing,a pRY}AEIRON Farbamoylamino,

ner i borbr e SORIRPY ey B R DR PR, SRivieapf UkEmiid, SRLETC

herein before; y group as iI'ned
wherein at | eaghrbory, hfdrotie arylj nigo nmédoyptewifgrand phe likerae defis@ichentinh a group
et ors 1o o oyCIGRRELS Bl oghbeis VSR TP By e oM ars e o
PCT/ C2021 00045 15" AT4HTh SFR NALGRR P s Beinky GHphy BHARGMIE, o uffch
car banoyl ani no,witc grawpy , sucltliaal katdgemi ramina| kydroey,ceyano, nitew, bmarghptoanikdey,
denot es' 1 hdSgr TGy BPUBTIR SHHERIYEFERDARRYPS. cIAG enbH RJPmecufouy
and R is an al kyiboRyl sl ilifel fdf-alily | anWhRd Bl hstdaBin&y/ kdr&ialeire;0r OUPS can
optionally be unsubstituted or substituted wth hal ogen, am no, hydroxy,
cyano, “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 or 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 atkyl group containing 3 to 15
carbon atoms;

“substituted cycloalkyl“ refers to a cycloalkyl group comprising one to five
substituents from the group consisting of halogen, amino, hydroxy, cyano, nitro,

25  mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino,
alkylmercapto, carboxyl, amido, sulfo, sulfamido, and the like as defined herein
before;

“cycloheteroalkyl“ refers to a cycloalkyl group as defined wherein at least one of the
ring methylene group is replaced with a group selected from the groups NH, OH,
30 SH;

“substituted cycloheteroalkyl“ refers to a cycloheteroalkyl group as herein defined

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



nitro, nercapto, al koxy, alkylam no, acylam no, carbanoyl am no, acyl oxy,

di al kyl am no, al kyl nercapto, carboxyl, am do, sulfo, sulfam do and the |ike
as defi nwed dsmne@in; 10 "cycl oheteroal kyl al kyl" denotes hecgvarp/00045
-R-cycl oheteroal kyl where Ris an alkyl or substituted al kyl wherein the
cycl ohet eroal kyl groups can optionally be LénSUbStl tuted or substituted

wi th hal ogen, am no, hydroxy, cyano, nitro,” mercapto, alkoxy, alkylam no,
acyl am no, carbanoyl am no, acyl oxy, dial kyl am no, al kyl nercapt o, car boxyl ,
am do, sul fo, $iif%amMeeAPihd alkxy] | MkYRBIRLT asElaming eicATBRPElEING AGoKKe
racemates, optiy Iy of 4eaT 0
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6 20 (2-hydroxy-5-iodobenzyl am no) puri ne,
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(2- hydr oxy- 3- br gnobenz am n
6- (2- hydr oxy- 4- % mr%erga an@lﬂgnd%y’pu

6- ( 2- hydr oxy- Sdtullthmbzxall@mmma;rwrbmﬁﬁ; (aBridy, dgudboy -s@famido and the like as
br onobenzyl am no) puri ne, 6-(2-hydroxy-3 -fluorobenzyl am no)purine, 6-(2-
hydr oxy- 4- f | uordg Rereif no) puri ne,

6- (2- hydr oxy- 5+ N I
(2- hydr oxy- % I%#&Lgﬁgél% aﬁﬁyl) %%n?)?e% h@‘agg L?p c;g:lchhe CFrroall§,yl there R is an alkyl or
met hoxybenzyl arsmhfm)lpekt alRgl, wheréid e cyclt)hdte@cxarkyﬁlgrmiﬁs @z bptichalla e nadubstitutesl, 6-

(2, 6-di hydr oxy- 3- net hoxybenzy| am no) purin 6- (2, 3-di hydr oxy- 3-
met hoxybenzyl aff n@ﬁt&ﬁeﬁew‘é Pgog@a d&%‘f}ﬁf EWQr%Ynﬁﬁ%y%ﬁzW%{ﬁ?m%) glkornpe,

6- (2, 6-dihydr t Zy, n 0

chl or obenzyl am%(é/}ag?}?ls nrea%%ﬂ(%g éag E gra%;r(i§64%c ?’gl(’ o H&la?%% n)égkgﬁrr‘%gaepto
6- (2, 5- di hydr @xngoonylcarhmilooméfmzwl&mm«»)lmhﬂlemﬁg aéidéﬁheﬁ hdrdmydasfovey 4-

chl orobenz&%an‘i nﬁ&url ne, é g di h drﬁ E gbenzyl am no) puri ne,
6- (2,6 WO 03/ 0484 BRerIaten SptFghIRMe ﬁg‘grsﬁ Y80 dobenzyl ami no) puri ne,
6- (2, 6-di hydroxy- 3 The @lRFiRD8EFW®: S ﬂ@)p@.chhf&‘f*‘l referred, namely 6- (32 -hydroxy-3-
6- (2, 6-di hydr oxy- 3- br onobenzyl ani no) pur i ne, ?IZD di’hydr oxy

i odobenzyl ami rwblppfmybn@ylml(@)pumejl h)ﬁd@%&ﬁﬂ:@@#-ﬁhl@mh@bzmminabpmm)apur640}
(

aﬁ%xlammo, acylamino, carbamoylamino, acyloxy,

(26 i hydr oxy g S toRRY G AT e s L iEepas-Bhlgrobgariazying rarine, ©-
di i odobenzyl am(M)M&%!BQod@J&Zylalﬁn@DMﬂﬂéo>6¥(‘23hydroxy-4-1odobenzylammo)purme 6-
5-difl uorobenzyl am no) puri ne -

(2-hydroxy-5 1odobenzylam1no)pur1ne 6-(2-hydroxy-6-iodobenzylamino)purine, 6-
(2-hydroxy-3-bromobenzylamino)purine, 6-(2-hydroxy-4-bromobenzylamino)purine,
6-(2-hydroxy-5-bromobenzylamino)purine, 6-(2-hydroxy-6-
bromobenzylamino)purine, 6-(2-hydroxy-3-fluorobenzylamino)purine, 6-(2-
hydroxy-4-fluorobenzylamino)purine, 6-(2-hydroxy-5-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-



fl uor obenzyl am no) purine, 6-(3 -fluorobenzyl am no)purine, 6-(4-

fl uor obenzyl am no) puri ne, 6-(2-bronobenzyl am no)purine, 6-(3-
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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-5-methylanilino)purine, 6-(5-chloro-4-
30  fluoro-2-nitroanilino)purine, 6-(5-chloro-2-hydroxyanilino)purine, 6-(4-chloro-2-
iodoanilino)purine, 6-(2-chloro-4-iodoanilino)purine, 6-(2-chloro-6-

methylanilino)purine, 6-(3-chloro-2-methylanilino)purine, 6-(3-chloro-4-
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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 trichloroanilino)purine, 6-(2,4,5-trifluoroanilino)purine, 6-(2,3,5
trifluoroanilino)purine, 6-(2,3,6-trifluoroanilino)purine, 6-(2,3,4
trifluoroanilino)purine, 6-(2-trifluoromethoxyanilino)purine, 6-(3-
trifluoromethoxyanilino)purine, 6-(4-trifluoromethoxyanilino)purine, 6-(2,3,4
trifluoro-6-nitroanilino)purine, 6-(2,4,5-trimethylanilino)purine, 6-(2,4,6-

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.



tribrononet hane, or comercially avail able. According to the present

i nvention the new heterocyclic derivatives based on N6-substituted adeni ne
havi ng f owauiza4é144wherein R2 and R6 are as descri bed her eiptcT/dd2bedsor e, may
be prepared from heterocyclic derivative having fornula I, wherein R6
represents brom ne, chlorine or nethyl nercapto group and R2 is as descri bed
herein before, by a nucl eophilic substi tldtion in order to convert
chlorine, bromne, or nethylmnmercapto group at R6 position to any other
meani ng of substi t TienttaRg msateridie ur thb quiefaeationofhdi oramponadobf shengensea!l

conpound having fornmula |I. 15 A further t hod accordin ; t
invention is f"rﬁ’é‘ulﬂrlgllsaé %llilf’%ﬂ?ufi?e’ts%tthe% fﬁfﬂg‘%’p %fa 'Briu als(ﬁ,cﬁgﬁ%o?g@gg?i sed
in that the hglefipesald QA6 Vad \Bow@viINgAmf oCkeh a Soc. VitBez%ibn (RB7))s or
hydrogen and R6 represents an am no group, isS substituted at the R6

] ; A gr,
position by tbenmemtdiyavailatie (Sigmal Aldrghid®)i ng the formul a R6' - CHO,

wherein R6. is desc¢ribed herein f I t group
2t the 20 R6 posi t ABAEL ATVESaR fuans haraiEh of hereBlds Siane BhRe s
herei n bef or eforin@la PR Bibfohbgurinerpysheised ffom iypexaitin Thing n-peepk hidnteahso
concerns heterocyclic conpounds based on N6-substituted adenine according
formula | fortfd’é@fna@e%&?a@éééﬁmeé%‘?@.a"Fﬂi‘t&e'i nvention further concerns

heterocyclic conpo Qgﬁgir?@%s%eg@eéﬂﬁt i%@ﬁﬁ%%ﬁé %H@v%té‘?@@iif‘ﬁe%ﬁ%ﬁa@@ﬁ 3

claiml of fornula use grow h regulators o pl ant, mammal,
m cr oor gani smp-syeasiitedadeninmgaingdfetinga LTkheseinnR2 and BA ard asaleswihed hargin

het erocycl i ¢ coppounds based NG- substituted. adeni ng _acecgrding. t claim

1 of formhPa PefoE: Hwé)eége%gﬁg?migerwfl&#erg@tly%gava}ge%éwﬁﬁh\\yg%g}nol% are

al so phar Waceﬁééirfs%h@br&fﬂ@@?ém&@ne% At RYMnRrcap® gro@iht RY & as\ieiceibed béreai n
ormul a

conmpound of t or their pharmaceutically acceptable salt,
i ncl udi ng a phefona by atriuckbplitic silstitutippingyden miconvetyilogns bownas, or14 A

further object of this inventi i s.the use of 2 0 L€ ds based
on No- subst | ¢ eCey BgeRPREFGBL BN P S Teray ot BFAFACR Rk R TR
preparati on Ofjescabbd Riredh FRESR! ldbeiin fHRicohPesnd havimbioried. enzynes for
process control, 1 munoassay reagents, diagnostic sanples, as wel| as

conpounds 14nd ol i génfiactheomiethed acaatiag taiths pressutimEntignyis the PEAPATHPD i &g n.
A s T T W
for 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 I.
This invention also concerns heterocyclic compounds based on N®-substituted
adenine according formula I for use as pharmaceuticals.
This invention further concerns heterocyclic compounds based on N°-
25  substituted adenine according to claim 1 of formula I for use as growth regulators of
plant, mammal, microorganisms, yeast and fungal cells.
This invention also concerns heterocyclic compounds based on NS-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.



preparation of a pharmaceutical conposition destined for use as mtotic or
antimtotic conpound, especially for treating cancer, psoriasis, rheumtoid
arthriti swolB/okapus, type | diabetes, nmultiple sclerosis, POIXANO6I4S,

pol ycystic kidney disease, graft rejection, graft versus host disease and
gout, parasitoses such as those caused bi/ fungi or protists, or

Al zhei mer' s di sease, or as antineurogene 4tive drugs, or to suppress

i mmunostinulation or for the treatnment of proliferative skin diseases.

bj ect of the i nvenfurther olgedt of themvettonis theake pEheteroeydicicompengstsasrd based
on 15 N6-substi tuted. adeni,ne accordin Q. c| a f : r use as
growt h regul &2 ssugﬁtﬁmz? rAAeRing ﬁcrcgf&égs%eciqlgllcll &%@Q%bﬁogggﬁh%ug? I)€/)| eld and
qual ity of agefGH! deb@tioR HAEHEE Smmdbilised iefim@ndsifonprakess contns einmsunoassay
heterocyclic conpounds based on N6-substituted adenine of f rrru{)eg for use
as cosmeti cs réagenispdingriostio spraples, agwall@s sepRAHEHR Blfg‘)“Hﬁlﬁﬁ%‘qu’aJﬁ if’@’er mal
cells, such as I@%Lat.idnoc%tehs or fibroblasts. 20 A further object of this

i nventionis ttre u&YI° é?eprocycl i ¢ conpounds based on N6-substituted
adeni ne of fornul arhis iASergionvldo doagerhainethoil of tiisg aeompdundraSofprla I or

stinmulation of proliferation and rmr%hg‘gﬁ&gsi S., This invent i.or} Ial SO
concerns het éh@t?‘éﬂf{néc%ﬁﬁ%m@tﬁ‘?ﬁé.t I—‘%EBQ?rﬂaﬁ?Lg&a “eHi'Re of fornula
o Tor the PRGBS PhndmEAMRER cbifpBsiabldédified!Ririge homitbliapt and - 25
manmal i an enbryoni c cel and enbryos (esp. oocytes) cloning. This

i nvention al smtiatweecamphatdeespeyially fordmatingicrserh asnsdsigrhrematgigsartbeitis.e d

adeni ne according to.claim1l having formula |I. fo r.e t]

conposi tildn dHpus, s L4 ﬁ@sﬁrB‘PmB{?p‘glreé(??i’ ﬁeﬁ?eflﬂs‘f’rﬁ ﬁghcy%ﬁ(g@?egn&%? 8ef ggar hritis
or in suppressj.op.pf isdaSd S $UR pPafhsHBIER B as\Ed S 340440 b4 4

PCT/ G202/ 00042 %" g%de{r}%%gﬁlto?g&;o?m'ni str atljiaor?, Sui tabl e. rout es fo?l

adni ni st r at i ofanginelpratests oaAlzhemedra disepggpior ad antinpetogenerjivedeygtadt, Pocul ar,

buccal and sublingual), vagi pal an renteral (i i . b ut aneous,
i nt ranuscul arSUpp Sr’é‘\‘fg“t“?qssﬂg’é‘?a%ioﬂtof gvgﬂ%ﬁgétmfﬁtorfg)@%n}éﬂw%? rﬁlzitg %ggal and
epidural). The prefhgesasd thombenth igfifihet Glehisé bbietsrbtyclidepmpourds basetion

condition of the patient, the toxicity of the conpound and the site of

i nfectionl5 amifrgubstituéed adsoineiadenrding dhelaiem bR farmuiadleiog ppaasgranth regplators

t herapeutic conpasi.tion comprise. : 99%,0f; 13¢8dueg. 10

i ngr edi ent, s‘in%%‘flh’d%’ees?%i% %?IHE%%% i)?/ %ltg@l %‘lréll %lét?g)rfﬁaa f‘?h@ga rising about
20% to about 90% pfiis thven@e AlVE creaie detericydiccontpriundsbased boN fsobstisutedhi ch

are not singl e- ) e i
adenine of formula I for use as cosmetics for inhibiting ageing and senescence of

2

mammalian epidermal cells, such as keratinocytes or fibroblasts.
20 A further object of this invention is the use of heterocyclic compounds based
on N°-substituted adenine of formula I as growth regulator in tissue cultures for

stimulation of proliferation and morphogenesis.

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

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

. . 6 .
This invention also concerns heterocyclic compounds based on N”-substituted
adenine according to claim 1 having formula I, for preparation of a composition and
its using for suppressing immunostimulation e.g. arthritis or in suppression of

transplant rejection in mammals.



dose preferably conprising about 5% to about 20% of the active ingredient.
Unit dose forns are, for exanple, coated tablets, tablets, anpoules,
vial s, supposios@uiées or capsules. Oher fornms of adm ni strcatczn/oerse, for
exanpl e, ointnents, creans, pastes, 15 foams, tinctures, |ipsticks, drops,
sprays, dispersions and the |ike. Exanples are capsules containing from
about 0.05 g to about 1.0 g of the activédingredient. The pharmaceuti cal
conpositions of the present invention are prepared in a manner known per
se, for exanple by nmeans of conventional m xing, granulating, coating,

di ssol vi ng or, I%/ﬁophileiaisi.n.% gr.ocesses. 20 Preferably, solutions of the
active i ngrediNEFPEURGRATMASEAEY | on al so suspensi ons or di spersi ons,

especi al |y i sot oniggjta8le &QUtes SR WdnAhStratiinS PRLKIOBSI], OfectlS RPal Qikluddice
used, it being possible for these to be prepared before use, for exanple in
the case of deyophi d¢uad bunepbsindi oblingiabh wegipali fadt pereataraly dingltséteance
by itself .or t ther .with a car.rjer r. . i g

phar maceut5 i caﬂlg%gan%%?’ t“lwtr)ar%usg%lﬁr ‘Be rg‘gtrg%ug’r }ﬁ?ﬁégﬁhgnﬂ?g@r{é%%?@s@ecal and

exci pi ents, fepidugdpMbk prafereairovts df\edmministiatoinlvill elesendwohithgcondgntd teend/ or
enmul sifiers, solubilizing agents, salts for reqgu|ating the osnotic
pressure and/ReHeBufthe texiCith @t theycoproysd e &b sk LInEFRIONK AIARS peifese,

for example Ry iAEMShsUnoHanY Bty di ssol ving or |yophilising processes.

The solutions or suspensions mentioned can conprise viscosity-increasing
subst ances, such &hesbetapeutic 30mpasition woeiphyd atalut UPoseabaie PbYaof the active

pol yvi nyl pyrrol i done or. gel atine. Suspensions i il conprise, as the oily
_co_npon_entl,o t HRSHGEIGRY é’lﬁ‘g@(ﬁ?? iy ‘?ffadS“SPlsgétr‘ﬁn- gﬁ%‘f%@f Femgﬁ?lgg 3@%‘{t§%91a}?‘]§? f or

i nj ection purgesessy, Qe Wotive inBRMidAE 2 YO BRI AHRESH (R WERR/ P00 sindl6-
mentioned are, in particular, ITquid fatty acid esters which contain, as
the acid comveeendferablyl eomprising abduatSty taebebt 2OV of tigs actpe ingredisat tUniul ar
12-22, carbon,atons, far exanple lauric aci tridecyli.ccacid, .myristic
acid, pent adedéW ?quégf%?orpeéﬁamg&, (‘foatg‘ﬁa&,fetﬁﬂrg?bg%_?’iaglpgg g Vlgltse%‘lppgm_ PO aci d,
arachi doni ¢ - agpdylesd O 5rmACH ChdHinRra@dH £ PRALkABIINGANAY, RFkadfR! Pistesf O
exanple oleic acid, elaidic acid, euric acid, brasidic acid or i1noleic
acid, if ldpprfopms,atimctyves, hlipshieksdifppd, oprayp, dwperairndand she fike. Eskmples are

vitamn E, O-carotene or 3.5-di-t zbut vyl - 4-hydr l uene. ..The al cohol
conponent  of Cta%“g%s RfARInG from aé’?flg{)‘és Igg%)‘{tﬁ%{h% %totﬁéﬁwg’ TRZEBSA at oms and
i's mono- or pol yhyphel gharrh&eu€@ RBIPosTHER of the -pré¥entt inivBiibn &re Pregafed in 4 or
exanpl e net hanol, 10 ethanol, propanol, butanol, or pentanol, or isomers
t her eof , but mennsakneww par s§1foT exampla dygneans raf| conprptiopalg@ixdng sraipuatige

therefore, f O(!’oaﬁﬁ(ga,‘ %Pés&bin%tJ}X%p%h%%geproi:&?é’sf opyl

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
lyophilised compositions which comprise the active substance by itself or together
with a carrier, for example mannitol. The pharmaceutical compositions can be

25  sterilised and/or comprise exctpients, 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



nyristate, isopropyl palmtate, "Labrafil M 2375" (pol yoxyethyl ene glycerol
trioleate from Gattefosee, Paris), "Labrafil M 1944 CS' (unsaturated

pol ygl ycowatmm401gs yceri des prepared by an al cohol ysis of a@emvab/obesnel oil
and made up of glycerides 15 and pol yet hyl ene gl ycol esters; from

Gattef osee, Paris), "Labrasol" (saturated polyglycolated glycerides
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t hereof, such Ium stearate-or cl um st ear at e,
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preparation O(t:wercrrcl);flntys,na%a in particular vegetable oils, such as cottonseed oil, almond oil, olive

20  oil, castor oil, sesame oil, soybean oil and, in particular, groundnut oil.

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

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

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

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

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

methylcellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose



which are resistant to gastric juice, solutions of suitable cellulose
preparations, such as acetylcellul ose phthal ate or

hydr oxyprwoyisreediay| cel | ul ose pht hal ate. Dyes or pi gnent s pcancase/oemsi xed t o
the tablets or coated tablet coatings, for exanple for 15 identification
or characterisation of different doses of .active ingredient. Pharmaceutica
conposi tions, which can be used orally, a#g al so hard capsul es of gel atine
and soft, closed capsul es of gelatine and a plasticiser, such as_ gl ycerol
or sorbitol. Tnd/dsapadyiaylpyirelidine andins ii desited desintegrajoryreweh éntthe mboke
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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 5
30  or 10 ml are measured out. Other forms are, for example, also pulverulent or liquid
concentrates for preparing of shakes, for example in milk. Such concentrates can also

be packed in unit dose quantities.



for exanple, for parental adm nistration can also be used as infusion
solutions. Preferred preservatives are, for exanple antioxidants, such as
ascor bi c woia/o4@r4 m crobici des, such as sorbic or benzoi ecapizh2/00Es

G ntnents are oil-in-water enul sions, which conprise not nore than 70%
but preferably 20 - 50% of water or aqueo;i? phase. The fatty phase
consists, in particular, hydrocarbons, f exanpl e vaseline, paraffin oil
or hard paraffins, which preferably conprise suitable hydroxy conpounds,
such as fatty al coHdtagmageutieal cpmpositiense gYhicly ean s usad) rectably,yareafos sHampP sy

wool wax al co . E0 20 e -2 1 ndi
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furthernore fatty acid partial esters of glycerol, for 30 exanple glycerol
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O ly bases used are, in particular, fatty alcohols, for exanple |auryl,
cetyl or stearlpr exam@@mdgg paregtal pdggnigiratiop sganaglserecussd) 35 fesiqyy sQlpEans ¢
acid, liquid t id : r j i . or
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paraffin oil. miublEcideesschaassogue balmzaictacide substances with predom nantly

hydrophilic propertjes, such as.corresponding non- ioni.c emulsifiers, for
exanpl e fatty acid QUEBPYS Gfe piiRraatessadsions, é‘fqﬁ% EQERINSF noidBfEtt8ay agf"eof ,

such as pol yo! MRSk doTatin GIchilest ahfecht thaly AHIVAY SR BiAAR, ifatly

esters (Tweens), her nore pol yoxyet atty a ethers or 10
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thereof, for example cetyl alcohol or wool wax alcohols, such as wool wax, to

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

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

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

which increase uptake of water.



cetyl sul phate or sodium stearyl sul phate, which are usually used in the
presence of fatty alcohols, for exanple cetyl stearyl alcohol or stearyl
al cohol . Wwadistouviegs to the aqueous phase are, inter alia, rPgerie/owIsch
prevent the creans fromdrying out, for 15 exanpl e polyal cohols, such as

gl ycerol, sorbitol, propylene glycol and/qé pol yet hyl ene gl ycols, and
furthernore preservatives and odoriferous 'Substances. Pastes are creans
and oi ntments having secretion-absorbi ng powder constituents, such as netal
oxi des, for exanpl €nepmanfeaei-sxwater efpulzions whirkieomprge mpgr thfe §0heras ta§re
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pol yet hyl ene gﬁagimssers |(Té/eemﬁ)p@@dn|funher§19%ﬁ>ab/@éxetbidpwf@ttx rlochel gdeBs0Qs WO
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r emoved from t excl pien

and additives, méﬂaEsaitimeﬁdy aTdbﬁopﬁlﬂpleaJﬂés IfchrV@datnpwlscfdﬂn.lirhh@dirypmﬂphedaSsodmm
veterinary conpositions conprising ast .one active ingredient as above
defined toget heestyl\apiphatg waogwnh&ﬁyykaﬂpha& which preruspglly us@ét‘érﬂil%&ﬁe%né%lpfl ers

are materials faﬁg a?cwﬁblré' fr Sch Bt 21 %&H@fg%lctohg{‘olaﬁ ool SRUdiflves! t'oq}féf d or

gaseous nateria are 1 hert eptabl e 1n the veterinary ar nd
are conpat i bl eaquedis pHase ae inter aliagngeitsewhich pheeat ﬂet@eammfrymodmnngsuut ifons

may be adm nistered orally, parenterally or by any other desire te.
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prophyl acti cal rapeéutically as such or in the formo
phar maceuti cal corrpRmtdm ares, crpames eand bloyntinents aaang usecretwini-abisonbsige ffomater ve
against the di cso%gt?tggntrsmsnl}chOarger(ljletal\/\())% esa for g)ga}n?;!lg %(tjan?um oxide or zinc oxide, and
furthermore talc and/or aluminium silicates, which have the task of binding the
20  moisture or secretions present.

Foams are administered from pressurised containers and they are liquid oil-
in-water emulsions present in aerosol foam. As the propellant gases halogenated
hydrocarbons, such as polyhalogenated alkanes, for example dichlorofluoromethane
and dichlorotetrafluoroethane, or, preferably, non-halogenated gaseous hydrocarbons

25  air, N;O, or carbon dioxide are used. The oily phases used are, inter alia, those
mentioned above for ointments and creams, and the additives mentioned there are
likewise used.

Tinctures and solutions usually comprise an aqueous-ethanolic base to which,
humectants for reducing evaporation, such as polyalcohols, for example glycerol,

30  glycols and/or polyethylene glycol, and re-oiling substances, such as fatty acid esters

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



animal, for exanple a human, requiring such treatnent, the conpounds are
used, in particular, in the formof pharmaceutical conposition. A daily
dose of atoui3/doik4to 15 about 5 g, preferably 0.5 g to abear/@zgioms a
conmpound of the present invention is admnistered here for a body wei ght
of about 70 kg. Figures In figure 1 there hs shown the inhibition of growth
of K562 (A) and 20 CEM (B) tunour cell es by tested conpounds.
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effect of tested conpounds on

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; 2Cl BAP: 6-(2-chlorobenzylamino)purine; 20H-
30CH; BAP: 6-(2-hydroxy-3-methoxybenzylamino)purine.
25 In figure 2 there are shown senescent cells in culture of human fibroblasts (B)
(the other cells (A)) stained blue due to the action of B-galactosidase on the substrate
X-gal (5-bromo-4-chloro-3-indolyl--D-galactopyranosid) (1 mg/ml).
In figure 3 there is shown the induced apoptosis in tumour cells MCF-7 cell
line after application of cytokinin 6-(2-hydroxy-3-methoxybenzylamino)purine. A
30 MCF-7, apoptotic cells: 6 h, 12, 20uM, B MCF-7, secondary necrotic cells (i.e.
necrosis following apoptosis), 12 h, 12, 40 uM; C MCF-7, necrotic cells, 24h, 12,



15 yield of tobacco callus culture. Error bars show standard devi ati ons of
the nmean for 5 replicate determ nations. Dashed |line indicates the val ue
for the cotae4oius eat rent w thout any cytokinin, 2,2 0, fqg/cknguss 7
shows the effect of tested conpounds on dark induction of betacyanin
synt hesi s in Amarant hus caudatus cotyl eg?n/ hypocotyl explants. Error 20
bars show standard devi ations of the nean for 5 replicate determ nations.
Dashed |ine indicates the values for the control freatnent w thout added
cytokinin, WrdA3mneryoFTNAY (Mol Fipbess an propidivm fqdidesshaiping,anoxm — gispis

bet ween absofs ptiegn at 537 and 620 nm Figure 8 shows the rel ative nunber
of explants vmth at |l east one brown leaf 25 in function of culture tine (
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purine 3 mot’” Fopurine were

Subsequent | yfluotestefide image @rabRisor obenzyl ami ne and 5 mmol tri et hyl am ne were
added and the m xture was heated at 90C for 4 hours. After cooli ng, t he
precipitated prodigirens8ovs theefisat oftested coaposnds,en 1steagpry Oﬁ,ﬁhléﬁophﬂél

n- but an a I f = 252
& TLC? C;%C%E@hgéotr% % \Vﬂﬁ@ %@@)83%%&{ asi®) o‘i‘?@ﬁl&lﬁkﬁ eﬁ@@gﬂ%m

purity> 98%fréshé¢a§'e95@1@re'lfh¢)imuliat1bﬁ Emmﬂmdmﬂmxdardedbvwlmmef i nkeanl of

Exanple 1 '?gr ? repﬁlcate Lée{%rmma ons g/heﬁ?me 1r;13(ilca'1fI lsa}:togg(/)lflgc atlog/gltﬁHut%aHy ESI-
cytokinin, which was 31,7 £ 0,9.
In Figure 6 there is shown the effect of tested compounds on fresh weight
15  yield of tobacco callus culture. Error bars show standard deviations of the mean for 5
replicate determinations. Dashed line indicates the value for the control treatment
without any cytokinin, 2,2 + 0,4 g.
Figure 7 shows the effect of tested compounds on dark induction of
betacyanin synthesis in Amaranthus caudatus cotyledon/hypocotyl explants. Error
20  bars show standard deviations of the mean for 5 replicate determinations. Dashed
line indicates the values for the control treatment without added cytokinin,
0.043+0.009. Values represent the difference in O.D. units between absorption at 537
and 620 nm.
Figure 8 shows the relative number of explants with at least one brown leaf
25  in function of culture time ( :BA, ®:mT, : mMeOBAP).
In figure 9 there is shown the relative number of dead explants in relation to
culture time ( : BA, ®: mT, : mMeOBAP).
In figure 10 there is shown at left: dead Rosa hybrida explant on BA
containing medium; at right: vigorous Rosa hybrida plantlet after 121 days of
30 cultivation on mMeOBAP containing medium.
The following examples serve to illustrate the invention without limiting the

scope thereof.



[ MikH+ 2-f 1 uor obenzyl ami no 59, 3/59, 05 4,1/3,8 28,8/27,8 244
3-fluorobenzylam no 59,3/59,1 4,1/3,9 28,8/27,7 244 4-fl uorobenzyl am no
59, 3/ 59, 2w, B/030194 28, 8/ 27,9 244 2-chl or obenzyl am no 55, 5/P§3/FZ03/08044, 2
27,0/ 26,0 260 3-chl orobenzyl am no 55,5/55,2 3,8/ 3,9 27,0/26,2 260

4-chl or obenzyl am no 55,5/55,3 3,8/3,8 ﬁé 0/ 26,6 260 2-bronobenzyl am no
47,4/ 47,6 3,3/3,5 23,0/22,5 304 2-bro %enzylanino 47,4/ 47,1 3,3/ 3,4
23,0/ 23,1 304 2-bronobenzylam no 47,4/47,8 3,3/3,4 23,0/22,3 304

3-j odobenzyl am no 41,0/41,4 2,8/ 2,8 20,0/19,5 352 2-nmet hyl benzyl am no
65, 2/ 64, 9 5 Byampesg 3/29,8 240 3-net hyl benzyl ami no 65,2/ 64,7 5,5/6,0
29,3/ 29,9 240 4-nethyl benzyl am no 65,2/65,7 5,5/5,4 29, 3/27,5 240

2- met hoxyl benzyl am no 61,2/61,0 5,1/5,5 27, 4/ 26,6 256

3- et hoxyl bebwampderino 61, 2/ 61,0 5,1/5,3 27,4/27,5 256

4- et hoxyl benzyl am no 61, 2/60,7.5,1/5,3 27,4/ 26,7 256 3-nitrobenzyl am no
53, 3/ 53, P 3,@%%?@0@}??32/3'@180)21’@1\9\0 03/ 040144 PCT/ CZ02/ 00045 23

4-nitrob i X : Yy 2 i | i
1o o) g g s RIS Bdnithoptetis Sieké disspivil i 13 fhitde Bhtnole sl giey BRG] 71 N0
23,8/ 23, 0 20 3-chlGrobiérzytiming e’ ywinzotitrith Bemine5erd adled/aBAZh PR T8 258

2, 4-di hyd b 1 6, 2/ 4 3.5/3,4 27,2/ 27,7 25

S G e OHREAR AT i igusy Adter coiBegng ppirstaed podsisgwas filtered off,

2- hydr oxy- 3-yahB@¥yh B A £ RButahdl 4nd c?sl%ﬁﬂse@ frém Shafl Gr 272

2- hydr oxy- 4- met hoxybenzyl am no 57,5/57,1 4,8/4,5 25,8/26,6 272
4- hydr oxhp- 3-drmetylpmesmyde Mime 252,61 SECICHCRMeQH®ng/ H,QHZ§:2:0.2,

3- hydr oxy- 4- 0X. nzyl ami no _57. 5/ 54, Q. 4,5 25,8/ 26,7 272
2, 3-di et hox%}é'ﬂzf/l?{‘%ﬁisﬁ%t’ B 85?%;59?{?'%,‘%@%/%}5/ 24,5 286
, 4- di met hoxybenzyl am no 58,9/59,3 5,3/4,9 24,5/25,5 286

2, 4-
3, 4-di et hoxybenzyl am no 58,9/59,7 5,3/5,6 24,5/ 24,8 286
3, 5- met hoxybenzyl am no 58,9/59,7 5,3/5,32 24,5/24,4 286

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

2-fluorobenzylamino 59,3/59,05( 4,1/3,8 | 28,8/27,8 244
3-fluorobenzylamino 59,3/59,1 | 4,1/3,9 | 28,8/27,7 244
4-fluorobenzylamino 59,3/59,2 | 4,1/3,9 | 28,8/27,9 244
2-chlorobenzylamino 55,5/55,7 | 3,8/4,2 | 27,0/26,0 260
3-chlorobenzylamino 55,5/55,2 | 3,8/3,9 | 27,0/26,2 260
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 47.4/478 | 3,3/3,4 | 23,0/22,3 304
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 | 29,3/27,5 240
2-methoxylbenzylamino 61,2/61,0 | 5,1/5,5 | 27,4/26,6 256
3-methoxylbenzylamino 61,2/61,0 | 5,1/5,3 | 27,4/27,5 256
4-methoxylbenzylamino 61,2/60,7 | 5,1/53 | 27,4/26,7 256
3-nitrobenzylamino 53,3/53,1 | 3,7/3,6 | 31,1/30,8 271




2,4,6-trinmethoxybenzyl am no 57,1/57,3 5,4/5,3 22,2/22,8 316

3,4,5-trinmethoxybenzylam no 57,1/57,1 5,4/5,2 22,2/22,5 316

2, 4-di f | uwoaBeaays am no 55, 2/54,5 3,5/3,1 26,8/ 27,2 262  PCT/CZ02/00045

3, 5-di fl uorobenzyl am no 55,2/ 54,8 3,5/3,3 26,8/27,3 262

2,3,4-trifluorobenzylam no 51,6/51,1 2, ‘9{62 7 25,1/ 25,5 280

3-chl oro-4-fl uorobenzyl am no 51, 9/50, 9 3/3,4 25,2/25,7 278

2- (tr|f|uor('m:\'rh\li\hnn7\/|nm ng 53 2/852 0 3 4/3 1 23 9/24 5 29

3-(trifluor ddeninghenpdamyaani no 53, 2/ 32533/534) B. 278 /34168004 271

4- (trifluor dopt-diyhiphsensylaninoo 53, 2/ 3249[0/a94 B.311231 9/ 238B32P4 796 1|no

62,5/ 62,2 3, 33gilndrobehAdafine 2 __2- TTTUR§) @Lll P17 brigg}fde)b/ 3795

30,6/31,1 23 3 gor-oart+Ho—57+ 6157 3 v} &

4-f | uor oani | 2!‘?’n lE)}dtﬁ)ﬁ)ﬂ?ﬁHﬁy]@m&‘I}% 330, RS()J’-QB& 72(3::5/’;: |ZZ2M ilna2%® g 53,2

3,3/ 3,2 28, §2FediBydreEybenzylamincvani | | (OGY581458.315/3,4/|32 82127, 5/ 28288 246

4- chl or oani ||Bedib$dBk AEndydmdda3, 2 28,|F62H/53, 248,53, om)axml'y no 258 5/45, 0

2,812, 7 24, I5aafoHm RS OEMIRNTEOY 925/ 20| U G148 7. 7> o6 17 57771

il =

3 a0, APy A el By bafing 1575573, E 4574, PN 87@? 323 s vo

03/ 040144 Pc#rmm@moxzhemwlmy W/ 30| 58/ Ed 25.8/20% |5 282 /b9, 7

242  4- met hdRylgdidxyrbniethoklybéhz@latind 4, %/,2/87@ P, 8/42%12 228 hyl adi2 i no

gif, 8; g?,; g 9 ¥dimetbxdbehbytinds® 3- ”Ptf@@/iSD'S' RR/548Y/ 2485/04% 9 4286 e 25

) ) e

Vi xture of - 10 eIt bE a2 07 ﬁ.@@ﬁ SERL R ST 4 I il

fornmc acid ﬁﬁkdlfrﬁhqmawbmleo days AUl 3.3/ 5&1@&.@.@&& at i 380 tlhe

resul ting ngBgrmathongtencplaimetd and subysE¥eAL7 y 5\3SHB2d M,6R440N 286

di et hyl et her|2 4 GeirhéthoSergamms Doi llegh wistiy bOd /501 |ved o2 §i[Tts1ed Jof and

crude produqi g ZEYSTAL] JREILRAS C TS /5T {6 4578 | 22.2/22.5 | 316
2,4-difluorobenzylamino 55,2/54,5 | 3,5/3,1 | 26,8/27,2 262
3,5-difluorobenzylamino 55,2/ 54,8 | 3,5/3,3 | 26,8/27,3 262
2,3 4-trifluorobenzylamino 51,6/51,1 | 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/ 52,73 ,4/3,1 | 23,9/24,8 294
Anilino 62,5/62,2 | 3,3/3,1 | 33,1/33,8 212
2-fluoroanilino 57,6/57,0 | 3,5/3,4 | 30,6/31,1 230
3-fluoroanilino 57,6/57,1 | 3,5/3,3 | 30,6/31,5 230
4-fluoroanilino 57,6/57,0 | 3,5/3,3 | 30,6/31,5 230
2-chloroanilino 53,8/53,2 | 3,3/3,2 | 28,5/29,3 246
3-chloroanilino 53,8/53,1 | 3,3/3,3 | 28,5/28,9 246
4-chloroanilino 53,8/53,4 | 3,3/3,2 | 28,5/29,3 246
2-bromoanilino 45,5/45,0 | 2,8/2,7 | 24,1/24,7 291
3-bromoanilino 45,5/25,0 | 2,8/2,7 | 24,1/24,9 291
4-bromoanilino 45,5/44,7 | 2,8/2,4 | 24,1/25,1 291
2-jodoanilino 39,2/38,5 | 2,4/2,1 | 20,8/21,3 338
2-methoxyanilino 59,7/59,4 | 4,6/4,6 | 29,0/29,4 242




10 Tabl e 2 Conpounds Prepared by the Method of Exanple 2 R6 Substituent
CHN anal yses cal cul ated/found % %1 9%\ ESI - MS MtH+ 2-chl or obenzyl am no
55, 5/ 54, TwW®,B/040114 27, 0/ 27,6 260 3-chl orobenzyl am no 55, 5/P64/@&03/0&/43, 9
27,0/ 27,2 260 4-chl orobenzyl am no 55,5/54,5 3,8/4,0 27,0/ 27,6 260

2- br omobenzyl am no 47, 4/46,7 3,3/3,5 23, g/ 23,4 304 2- brormbenzyl am no
47,4/ 46,5 3,3/ 3,4 23, 0/23 3 304 2- rrethyl benzyl am no 65, 2/64,8 5,5/5,9
29,3/ 29,8 240_3- wemwhpn7\/| am-no 65 _2/64 8 5. 5/85 7 29 3/30 240

4- et hyl benzyrraﬁmnwaaau@/ 64,7 5,5/5, 8 52997/@9219 oA, 6/4c5 229;@t29o7<)| baﬁ&yl an no
61, 2/ 60,3 5, 2 7+-9—256—3=1 thehzylbgni o 6124 66 5,3
27,4127, 9 2:@- ‘z’fﬁ i 09| benzyl ani no éLbJZ}}SE PELTAY 22‘;1)»9{'2?/’% 59825 |

2, 4-di chl or dhemgmlRATIRe 49,0748, 4 3, 1/6%,@/6331 /424/,447 29.51,1/31 8| 226

3, 4-di chl ordhenzylami no 49,0/48,6 3 1. 23 8/74 2 J9 2 3-di net hox] benz
| am no 58, 9/ 5811&}151331/11594 24,5/ 24,7 25 %W%;ﬂ )44)9/4148 FCTI W(OO&% aﬁ
X

2,4'di rTEt hOA ucn U 1 TO u% 91’58 4 u 311‘ o) ’14 5’5_:,'_ 286 :“lmtl
benz | amni no flg]gmémg 3/5,6 24,5/25§, 64,088, 3,%9@P%tﬁg}/@egz | 346 no
58,9/58,7 5,d/b,4 24,5725,0 286 Z,4,|6-tr1 methoxybenzyllam no 37, 1/57,p
5,4/5,4 22,3 22. 5 316 3.4 5-trinethdx benz lanmino 54.1/57.4 8. 4/5. 5
22,2/22,5 316 Exanple 3 5 1n vitro Cytotoxic Activity of Novel Conpounds
One of the paranmeters used, as the basis for cytotoxicity assays, is the
nmetabolic activity of viable cells. For exanple, a mcrotiter assay, which
uses the Calcein AM is now widely used to quantitate cell proliferation
and cytot oxEléartlBJeZFor I nstance, this assay is used in drug screening
progr ams 5and in

Mixture of 10 mmol adenine, 12 mmol 2-methoxybenzaldehyde a 5 ml 98-
100% formic acid was refluxed for 3 days. After formic acid evaporation, the
resulting material was cooled and subsequently washed with 40ml of diethylether.
Solid residue was boiled with 60ml of water, filtered of and crude product

crystallised from ethanol. Yield 45%.

10
Table 2
Compounds Prepared by the Method of Example 2
R6 Substituent CHN analyses
calculated/found
%C %H %N ESI-MS
[M+H']

2-chlorobenzylamino 55,5/54,7 | 3,8/4,1 | 27,0/27,6 260
3-chlorobenzylamino 55,5/54,8 | 3,8/3,9 | 27,0/27,2 260
4-chlorobenzylamino 55,5/54,5 | 3,8/4,0 | 27,0/27,6 260
2-bromobenzylamino 47,4/46,7 | 3,3/3,5 | 23,0/23,4 304
2-bromobenzylamino 47,.4/46,5 | 3,3/34 | 23,0/23,3 304
2-methylbenzylamino 65,2/64,8 | 5,5/5,9 | 29,3/29,8 240
3-methylbenzylamino 65,2/64,8 | 5,5/5,7 | 29,3/30,1 240
4-methylbenzylamino 65,2/64,7 | 5,5/5,8 | 29,3/29,9 240
2-methoxylbenzylamino 61,2/60,3 | 5,1/53 | 27,4/279 256
3-methoxylbenzylamino 61,2/61,00 | 5,1/5,3 | 27,4/27,9 256
4-methoxylbenzylamino 61,2/604 | 5,1/52 | 27,4/28,3 256
2,4-dichlorobenzylamino 49,0/48,4 | 3,1/3,0 | 23,8/244 295
3,4-dichlorobenzylamino 49,0/48,6 | 3,1/3,1 | 23,8/24,4 295
2,3-dimethoxybenzylamino 58,9/58.8 | 5,3/54 | 24,5/24,7 286




10 chenpsensitivity testing. Because only netabolically active cells cleave
Calcein AM these assays detect viable cells exclusively. The quantity of
reduced CaloasiomoiAM corresponds to the nunber of vital cel lPETicZORA@4sUl ture.

Human T-1ynphobl astic | eukem a cell line CEM pronyel ocytic HL-60 and
nonocytic U937 | eukem as; breast carci noRa cell lines MCF-7, BT549, 15
MDA- MB- 231; glioblastoma UB7M5 cel |'s; cérvical carcinoma cells HELA,

sar coma Cel | nc’) hnn:\f '\r\nl | ||| ak L f‘l nonp Hen(2:  nmpuse

fi brobl ast s |Ri4dmsethauybenzyharminoa| i 38,8684 nbry,di8,%relcP5iss B28% afd B
10A. 4; P3 89D 4tdanethbi 2BénAybatkimo a; | BIKIARY B 1%5/510 ne4amspy wege uded

for routine 3o BRALMEx TherbATRANRIS. | Theoswl S| Wess Jra) DRA/TEG [1 1 248 o
At st 7 s AT A A (S M B W F 07 P T il
penicillin, [Bgbd- -tHmgthexyhepziaping 1@)'5/(”535‘& c5a1’f/fS 5 o 424005 godﬂdﬁl
bi carbonate). The cell suspensions that were prepared and dil uted according
to the particular cell type and the expected target cell density
(2.500-30.000 cells per 25 well based on cell growh characteristics) were
added by pipette (801) into 96/well mcrotiter plates. |Inocul ates were
al | oned a prkxampleBati on period of 24 hours at 37C and 5% CO2 for
stabilisatio nt ended test concentration were
added at ajtl nfévg@??&t&&%ﬁ%’t&ﬁb ‘ée(?gzg}‘{gﬁundsm crotiter plate wells.
Usual | y, tes®ne:@1fp«hanphrwmstefsvakadataedthatbaslsx fot- b xRy OadsRW) 1id 4he
PCT/ Cz02/ 00045 éG di]uti I n_routine tp(fstl ng, the highest well
concent r at i dReRBRUIC#EIViLY Vba(lj’ﬂe cqlls. BorFxampian @ TRISTQtHer zi§15“‘y@:I’i‘éhﬁ’eusﬁépendent on
the agent. Aht @ ncmefgtﬁ&%%a U&kietd gaaﬂtﬁaé d gfb@l'fér R 3n
| ncubations of cells wth the test corrpoun aste ours at 37 C
in 5% C2 ateopsphieity Eordnst@©es thisrdsshytiy usedtintdmeg Scremmthgpropraoskzatiiion peri od,
the cell 5, were assay ed b?ﬁSﬁag t he Cal.cein mcro rs of the

[

stock so tl‘g’r‘?n\f?é?‘"é Bite Sa%ﬁc?fﬂ}f\e?‘?taﬁﬂléca}iﬁcG‘E}h‘ieeﬁelSf FreeKer for 1

hours. Fl uoresiencAM| Fibse\adia Ve aséterabte t dellk f@(ck@ﬁ%}&s | El!la?itlt}R%@der
Fl uoroscan Ascent (UK). The tumour cell survival (G°50) wa cal cul at ed

usi ng the f oleflengd I@QUAMWMPOWGSQ&@FMWQOQWM%@ indhe Clﬂtumaan 10
Mcont. ot Wl | s) r ne thal to
50% of the t uméﬁ&gg‘ﬁr %(1‘511%3 C\ia‘lk%?ﬂ eflTlrelg?Ch n?ﬂ’ ﬁ‘&gﬁe (r?esponse
curves (Fi g.andlthonocytic U937 leukemias; breast carcinoma cell lines MCF-7, BT549,

15 MDA-MB-231; glioblastoma U87MG cells; cervical carcinoma cells HELA;

sarcoma cells U20S and Saos2; hepatocellular carcinoma HepG2; mouse

fibroblasts NIH3T3; mouse immortalized bone marrow macrophages B2.4 and

B10A.4; P388D1 and L1210 leukemia; B16 and B16F10 melanomas were used

for routine screening of compounds. The cells were maintained in

20  Nunc/Corning 80 cm’ plastic tissue culture flasks and cultured in cell culture

medium (DMEM with 5 g/ 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 (80ul) into

96/well microtiter plates. Inoculates were allowed a pre-incubation period of

24 hours at 37°C and 5% CO; for stabilisation. Four-fold dilutions of the

intended test concentration were added at time zero in 20 pl aliquots to the

microtiter plate wells. Usually, test compound was evaluated at six 4-fold



Cytoxicity of novel conmpounds was tested on panel of cell |ines of
different histogenetic and species origin (Table 3). W show here that
equal 15waotsiowetss es were found in all tunour cell |ines trestEmh/omasever,
the non malignant cells, e.g. NIH3T3 fi broblasts and normal human

| ynphocytes, were resistant to syntheti¢c inhibitors induced cytotoxicity.
As denonstrated in Table 3, G150 for NI2§3T3 fibroblasts and normal human
| ynphocytes was al ways higher than 250 M Effective novel derivatives
killed tunoudildiehs.dnirputir@Cestingc thethighdsowsll comsatraton] @as266/ uMaHue 3

Cytotoxicity. of el nmpaunds for Different ncer, Cell Lines 25 Cell
7 ne Cest ed i SEDSHRBTIE OEsia P HOEM SRS eRriirA BB EesIEREns6: Com
HELA HL60 3J&re dafifthddin>dB8ichtes 1 BRubfatiohd &f cell®Svith #fedtedt coipouh@s, 7 146, 9
>166,7 92,2 >166,7 162,2 BAP >166,7 138,9 166,1 >166,7 >166,7 >166,7 WO

03/ 040144 POwsted6e//8dwas at 37 °€; i Yo Cipatmosphee, apd198%; umidgp, 4t the 66, 7
1100 7 S Vot AR vl B3 nf e e M A 12
78 67 2F BARicrdl&ibrs 70f11B6 sfock 1ofutibn2Weré pifkited i sathGyell 40d TncdBatbd 126, 5 2C
BAP 84,9 101fu%t(151§r’ f](')r]i6ﬁo?1rs?]13‘ u%rgscgr?c’e(S(F]?g ’wis ]fr(l)ega’sflsred ]\5881’ tﬁe %béys%e%r?l*’flA
Reader Fluoroscan Ascent (UK). The tumour cell survival (Glsg) was
calculated using the following equitation: TCS=(FDyrg exposed wenl / mean
10 FDcontrol wells) X 100%. The Glso value, the drug concentration lethal to 50% of
the tumour cells, was calculated from the obtained dose response curves (Fig.
1).
Cytoxicity of novel compounds was tested on panel of cell lines of
different histogenetic and species origin (Table 3). We show here that equal
15 activities were found in all tumour cell lines tested, however, the non-
malignant cells, e.g. NIH3T3 fibroblasts and normal human lymphocytes, were
resistant to synthetic inhibitors induced cytotoxicity. As demonstrated in Table

3, Glso for NIH3T3 fibroblasts and normal human lymphocytes was always
higher than 250 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 / IC 50 (umol/L)
Compound | HOS | K-562 |MCF7|B16-F0| NIH- | G-361 | CEM |HELA|HL60
3T3

Kinetin >166,7 | >166,7 [>166,7 155,1
1641

IP >166,7 | 146,9 [>166,7 92,2 >166,7
162,2

BAP >166,7 | 138,9 | 166,1 >166,7 >166,7
>166,7




3Cl BAP >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 59,2 3MO
BAP >166, WO tk®8®0144 >166, 7 41,5 >166, 7 124,7 >166, 7 >166, 7 PC@/GZ024&045 4MeO
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,é >166,7 31 BAP >166,7 94,7 129,9
>166,7 124,6 133,3 4M BAP >166,7 72,8 Z 8 160,4 72,1 88 4C BAP >166, 7

>166,7 >166,7Z >166_7 >166 7 2McQ BAP_>166 7 115 8 153 63,4 >166,7 98 2
3, 5di MeO BAREISA 66, 7 >16069.7518167 216877 2 4l 6tri MO >168168.7:166, 1215686, 7
63,6 153,4 |BAP 105,3| 403MeTI0S¥6eh,. 7 >[166,7 »166. 7 >166)7 >166.7 | BAP
3NO2BAP >1662cetyb 66, 7 |>11668.77 >16686. 2166 RKPBAP b166. ¥ >166 /7168766, 7 P1166.77
>166, 7 20H3MEO >166,71 26,6 [69166F. b 64,83 BAP| 51 67,8 30HAMeD BAP|>166]7
>166, 7 >166,MT>166, 7 3168667 | 328di DH6BAP S0166| 7 >166166,2>168,177|>166] 792166, 7
WO 03/ 040144 PCT/ Cz02/[00045 | 280,2F] BAP 166, 7| 136, L 108, 7 130/6 106, 4 1B5,7
>166,7 70, 70128,5 >166>18699, 9168\ve|[-B6G7>16%, 7| 102, b 184, 1 69]66, 7 >1668 7
3Cl4F BAP >166, 7 >166,7 >166, 76135| >166| /7 >1b6, 7 p166, 7|95, 8|>166] 7
2,3,4tri F BASF BAB6, 7 3140667 [3236:1655186,7] 27,7 106,4 98
>166,7 70,7 99,5 126,5
2CI BAP 84,9 101 164,1 16,9 |>166,7| 56,6 58,4 109,6
100,4 90,4 | 1284
3CI BAP >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 | 664 59,2
3MeO BAP >166,7 | >166,7 |>166,7| 41,5 |>166,7| 124,7 |>166.7 >166,7
76,7 149,5
4MeO 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
31 BAP >166,7 | 94,7 | 129,9 >166,7 | 124,6 133,3
4M BAP >166,7 | 72,8 | 828 160,4 | 721 88
4CI BAP >166,7 | >166,7 |>166.7 >166,7 >166,7
2MeQ BAP >166,7 115,8 153 63,4 >166,7
98,2
3,5diMeO BAP >166,7 |>166,7 >166,7 >166,7
2,4,6triMeO >166,7 [>166,7| >166,7 63,6 153,4
BAP
105,3
40H3MeO >166,7 |>166,7| >166,7 >166,7 >166,7
BAP
3NO,BAP >166,7 |>166,7 >166,7 >166,7
4NO,BAP >166,7 |>166,7| >166,7 >166,7 >166,7
20H3MeO >166,7 | 26,6 69 41,6 64,3
BAP
51 67,8
30H4MeO BAP >166,7 |>166,7| >166,7 >166,7 >166,7
3,4diOH BAP >166,7 |>166,7| >166,7 >166,7 >166,7




>166, 7 >166,7 67 >166,7 2,4di FBAP >166,7 >166,7 139,7 >166,7 >166,7 >166,7
145,8 >166,7 Zeatin >166,7 >166,7 >166,7 >166,7 >166,7 >166,7 >166,7
>166, 7 Adwoi 130401466, 7 >166, 7 >166,7 >166,7 >166,7 >166, 7 PETBBLOZ/00M86, 7 5
Exanpl e 4 Novel Conpounds | nduce Apoptosis in Tunour Cells. To anal yse the
mechani sns of induced cytotoxicity by tt}g{anovel conmpounds, it is inportant
to distinguish apoptosis fromthe ot her jor formof cell death,

necrosis. First, at the tjissue level L apoptosis produces |ittle or no

i nfl ammat i ongF BAfhce 1 TW@-M{Q" Bibolit98g| déPPs| espbciolidl ¥ 18&E ] ophafriés.”
rat her than|being rel dased ilnt®% he!28x PHSeN |ul ar [ f1 uid] Wfgul f shrunken
portions of [3MeBARI|. {In conitpts7. | 1R.Medfbdi 5. cel | ul af>B64l ent s [x66.7
rel eased info the extrlacel | ul ar flpid, land thus hale an ifrritant affect on
t he near by ¢34FRBARaugi ng i nf >HeiTali1667| Staéonf, at |t he cel 138l ar | eyxl66,7
apoptotic cells exhibijt shrijnktge 66,0l ebbi ng of {he cyi®slgasm >166,7
preservati ofe,®itriE BABt rjuct ur el efeegelsl166,ar or gapel | es 1 ncl ¢dBmg|t he [>166,7
m tochondri @, condensdtion ansesa>gemati on of chrpmatin| bragment at16ea| of
nucl ei, and|TadiFerA on |of apopkmei7c|>1b@di es, though{ not alibg,p| thesesa):
seen in all [CcelT typeg. Thir|d>1eal7 [Fhesnpl ecul ar T evel, a1migber ol>166,7
bi ochem cal [AGE€SSeS [Take an>igaportig&y| rol € | n 1 ngucti oN>1@6 7| APOPTOBET
However, mejorTty of {Nem S| B{Fs MBl1be FNOET STPpod, And TNeyighgsul U |IMegd
activati on GhghE@t €asgs and MUgs§asHse,7 M1 C [T al [y JESTIRgEE[KEY [>166,7
bi ol ogi cal [mecTUOMOEgUtES— 9166L7e J156, % Td—DNAT—ForTdet ELLHw-,Jl apiPigRt C
ver sus necr oticrmode—of —cett—death,—two —ndependent—ethods—were—enptoyed:
assessnment of norphol ogy by el ectron mcroscopy and anal ysis of DNA
fragnentation by flowcytonetry. WO 03/040144 PCT/ Cz02/ 00045 29 HL-60 cell
line was cultured in 6-well culture plates with or without 70 M
concentration of novel derivatives at 37 C and 5% CO2 for 3-24 hours.

Fol | owi ng t hiéxampleBat i on, cells Were peI | eted, washed in Hank's buffered

S A B AR s S 1w uspnde

To analyse the mechamsms of induced cytotoxicity by the novel compounds,

U

it is important to distinguish apoptosis from the other major form of cell death,

necrosis. First, at the tissue level, apoptosis produces little or no inflammation, since

10  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

15  structure of cellular organelles including the mitochondria, condensation and

margination of chromatin, fragmentation of nuclei, and formation of apoptotic

bodies, thought not all of these are seen in all cell types. Third, at the 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

20 activation of proteases and nucleases, which finally destruct key biological
macromolecules - proteins and DNA.

For detection of apoptotic versus necrotic mode of cell death, two

independent methods were employed: assessment of morphology by electron

microscopy and analysis of DNA fragmentation by flow-cytometry.



4C, pelleted and enbedded into 1% agar (Agar Noble, Difco) thereafter. Agar
bl ocks containing fixed cells were epoxyde polynerised, ultrathin

sect i onedwoO AN t et raoxyde postfixed, urani um acet at e camczzvedsand
exam ned under electron microscope. 10 Initial phase contrast m croscopy
exam nations indicated that treated HL- line exhibit typical

nor phol ogi cal features of apoptotic cell’s, and it was |ater confirnmed by
el ectron m crosco Figure 2 and 3). Typical norphol ogical criteria of
apopt osi s were idgﬁtﬁi foell ding wvag spitared i Gvesdl Gty piptes Wether vathopt & i ves
tested: chr ' LAy -Que] r Ntat s8N, C | asmat i c

bl ebbi ng, _ard FEep PR T Rl Uerfu S 37 TORRNSE (0T LR ol

| Munosuppr eBsliowdng eid itibatidh), dalle wake pélketdd) ashetpior Haik's paffae@isar s of
specific cellular rmmunity is_ proljferative response of |ynphocytes to
antigens or §9HtieE a9 Rrocepsed gedescritebbelodi ority of normal nammal i an

peri pher | ynph (0] i I £ S4o) i ecific
pol ycl onzji m togg%ésﬁsﬁgl\e/% %{ﬁgé@g%e{g%é %&%I(l:(%e%%%ﬂgﬁ% gﬁﬁé’%‘“@ﬁ‘g and this
i s acconpani £€, pylldedanst émbeddedhos 1 %f agan(Ager Ndbild, &ifca} theetaftbo [Agam
(mtochondrial activity, prqtejn synthesi.s, nuclei ci ds synt hesi s,
formati on orppassantainib Bed salis sl FaROBE ap B SEd dRe e MO0RdS. w t h
ability to sSelifmtedsdxyde pBithkdd, iR GrétsieRbRirast&f #d SANAK& BRIENT

i mmunosuppressants.  Variety of in vitro assays was devel oped to neasure
proliferati velestrompoierascerfe. | ynphocytes. The nost commonly used is

3H-thym dj ne inc oratiaon thod. 30 During cell .proliferation has to
be replicated bef gli Ph%seccé’fl a5t JUCHRSCORY A THRSIOp %IPJ aaltjeé]h@gfﬁgée%?q ~This

cl ose associuid exhibRt 4pRAl efIrpholexibdli fegtiresadt awoﬁwten@sm itS wd€ yter
attractive for assessing cell proliferation. If |abelled WO 03/040144

PCT/ CZ02/ 0ooernfirmed bxglgstres grisopeopyr Eigueld and 3)+ hepied | morphplogical critenia s t hat
are about 't 0o i flgeis WO {1 8ol ABELLE it P AT dCadrlfaly b lsfegDNA
Tradi tionally, ose assays usually 1nvolve The ‘Use of radiol abel'led

nucl eosi des, clpamhtic ut@rdeysation,t inatkedr frigmentition, (§3bfilashadfc. bldbbimpoamd of

[ 3H - TdR | ngﬁrpor,atetga@i ntqﬁéh& cellular 5 DNAis quantified by liquid
scinti | Ik ofPreshieh ¢hagoralirafdifepari ni zed peri pheral bl ood was obt ai ned
fromhealthy volunteers by cubital vein punction. The blood was diluted in
PBS (1:3) and

g

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.
Variety of in vitro assays was developed to measure proliferative response of
lymphocytes. The most commonly used is *H-thymidine incorporation method.

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

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



nononucl ear cells were separated by centrifugation in Ficoll-Hypaque
density gradient (Pharmacia, 1.077 g/m) at 2200 rpmfor 30 m nutes.
Fol | owi ngwDQ3memnus i f ugati on, | ynphocytes were washed i n PBSTar@h2nemaspended
incell culture nmedium (RWPI 1640, 2mM gl utam ne, 100 U m penicillin, 100
g/m streptonycin, 10%fetal calf serum,and sodi um bi carbonate). The cells
were diluted at target density of 1.100.7000 cells/mM were added by pipette

(180 I') into 96/well mcrotiter plates. Four-fold dilutions of 15 the
i nt ended t esPNeoREewsestarendded to thedwd anturs, welly 8 are abant|toglivideiot s to the

DLt rer PlubBo] e 1o bl eod Shi T AP D, TARIENBNY AT Blays! X 410

dilutions. In routine I'ghest wel'l conce oA WS 266.7 M
Al drug cowmuelly riavdlonshevarse ek sadislatstlled rlciosided, epartidhlhriyvatitistedvi t h

exception of . unsti ntrol s r jvated with 50 | of
concanaval i nthNn(‘E’Be @?ﬂﬁﬁﬂ)%@%mﬁﬁﬁﬁﬂaﬁ incgrmozatgy e thestelluBrpounds
lasted foy 7BNDONGRarified byGiquidsca¥illfoR cAniRgPher e and 100% hunmidity. At
the end of incubation period, the cells were assayed by using the

[3H - TdR: Cel | cuflwmarsheperirizeéd cparipherd] \tilodd Ov® @btaid Ifropf Isabibk sol ution

500 G/nm L for. h 37.C 5% .. 1h d 1 25
har vest er \)I\B. oq{ﬁrét\é%s k’ 8 cﬁ)ﬁ/g@ Vc?gl}uf)'inc?itﬂnv\;[th&b?og’ v aa@dHRd %EB%@’\S%(@ °

gl ass-fi ber ibhdrekat cellsheert aepiite @by Rb@fifightin iPFRbE-Hypagud Whsityrcor por at ed
[3H - TdR was retained on the filter while unincorporated material passes

t hrough. ThegpdientetRharpatia, 4O7E/mD rodNG pmefontIft anipyies.nFelewingeal ed into
a sanpl e;dag. -1 sGLAt ] t. - TdR present
in each (?I t%efﬂr;f?%&fégm%yn\kgljéoc%sdxg%%r%Lér?g lgy};—]g%ieﬁl[ﬁ?ﬁggﬁp%#dgomuﬁ 1?ng in a
Bet apl at e | i@uifuet medini (RMPI D640G QM @lutaminbel 00 /et tperRillnSE®0qig/ml

i mmunosuppressant (ED) was cal cul ated using the follow ng equation: ED =
(CCPM, , , g eStisptompyein, |1P%fstah cdEravum and spdiym biegrbonated0o WO 03/ 040144

prol iferation of BIEar Fymunies ot EL iR ATEMAR BVAT L Ped dose

response curaisd by pigtial (180 al)iiAELIEEHp pliesticy plaba! Fyird folddilgionds bf t ut ed
adenines, their ability to inhibit polyclonal m togen i nduced
prol i f erbX i ofhe ditensisd fest conaentatia vengadded atdimeneeso am a0 i aliqyotate.tha 3) . Qur

dat a denonstrate.that these £o nds have only nmargi pal .actiyvij on
30+ hyn di ey Blaig Mene CRITIGY RGF eoRpSyREy s atabf: ¢t Ao ¢
proliferati ofinfionsTh iry@diRAedtBPIHRANERS 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 500
uCi/ml) per well for 6 hours at 37 °C and 5% CO,. The automated cell
25 harvester was used to lyse cells in water and adsorb the DNA onto glass-fiber
filters in the format of microtiter plate. The DNA incorporated [*H]-TdR was
retained on the filter while unincorporated material passes through. The filters
were dried at room temperature overnight, sealed into a sample bag with 10-12
ml of scintillant. The amount of [°H]-TdR present in each filter (in cpm) was
30 determined by scintillation counting in a Betaplate liquid scintillation counter.
The effective dose of immunosuppressant (ED) was calculated using the



Ef fective i munosuppressive dose of new derivatives under in vitro
conditions was close to 1-20 M 10 Table 4 | munosupressive activity of
novel derwoaiovess SUBSTI TUENT Human | ynphocytes R6 ED50 POWCZ02/00045
3-chloroanilino 4.7 3-chloro-5-amnoanilino 12.4 2-hydroxybenzylam no 0.5
3-carboxy-4-chloroanilino 2.1 3- hydrox%l?enzyl amno 5.6 4-brompanilino 4.7
4-chl oroanilino 6.2 3-am no-4-chloroanilino 8 3 3-chloro-4-am noanilino 12

2- hydroxybenzyl anino 11.5 3-hydroxybenzyl am no 8.4 3-fl uorobenzyl am no
18.2 3- car bbbk ERse eirodhf Arugocanesitrasion ighibiting proliferaligmeh 2 mri no 1. 8

3-chl or oani II:E,H@ Q) Il?rf_"}'ll G6RZ%{AUB o, z robenzylamno 2.5
2, 3-di fl uor obe ?é‘f}gﬁi’ ng@%l%l%éxgnp g 6 I r?hi bit iegéﬁlggc'ggggscence by Novel
Conpounds 5 | n t H's eeaduatplimmunostppradsipd activifyi dff ibstistesl {dd@ihes,ehéis of
vari ous pas e levels: passage 25 - .designated HCA25; pas e 45 -
desi gnat ed _5@%1&9 ﬁ'ﬁ’?é%@@yéﬁn- 8 %ﬁeﬂr}‘&&‘&&gﬁ@é%fa“\%r% %‘%ﬁﬁaﬁg_ r
(3-gal actpsi GapBocydesd iwdst xsnalgm Tegl. Um)Us@er fdata @Rmon&btd | Hat HIRRe WAS
renmoved, the’cells were washed twice in PNS, ,and fjxed in 2-3 m of fixing
sol uti on congmippaidsfhaye 208ly0 nfasgingll deivyde oandH shyanidiieutiagospatetinyede i n PBS.
The cells V\Bﬁ&e{h%feléstzatthgg e‘%hciently inhibit proliferation of activated lymphocytes.

Effective immunosuppressive dose of new derivatives under in vitro conditions

was close to 1-20 pM.
10

Table 4

Immunosupressive activity of novel derivatives

SUBSTITUENT Human lymphocytes
R6 | EDso (M)
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




roomtenperature for 5 mnutes, then washed twce with PBS. The cells were
subsequently incubated at 37C (without C02) for 1 to 16 hours in 2-3 m of
a sol utiwoosomanrs sing potassiumferricyanide (5 nV), pot EITAAR/00045
ferrocyanide (5 nVM, MC12 (2 MM, X-gal (5-brono-4-chloro-3-indolyl-(3-D
15 gal actopyranoside) (1 nmg/m), in citghclphosphate buffer, pH 6.0)

Follow ng this incubation period, the ¢&€l| sanples were observed in order
to detect the resenceof blue cells—indicating that X-gal had been

cl eaved (positively serfdigebanzdaming | n tlhis experi%®nt, senes¢ent cells,
but not other cdgtts R ASLAl dueto the—actpom of
(3-gal actosi dasgq on t 3(131{}%???%?21( § 4).| 20 Tabl elgﬁThe ef fectf of Novel
Compound. on Number of Senescent Cells in Culture of Human Fibroblasts 25
SUBSTI TUENT SENESCENT CELLS (% R6 HCA25 HCA45 HCA80 CONTROL 3 5 38
3-chloroanilino 4 5 25 WD 03/040144 PCT/ CZ02/ 00045 33

3, 4-di hydroxgp&%ﬁgkam no 5429 Anilino 3 4 27 3-chloro-5-amnoanilino 3
6 24 3-chloro-4-carboxyanilino 5 2 25 3-carboxy-4-chloroanilino 3 5 20
3- car boxy- 4- hhihithotyefiSehessonct B Mével Corpovadsi | i no 5 3 25 4-chloroanilino 5

5 26 3-gmno-4-chlqgroanilino 4 6 2 3-chl oro-4-amnoapilino 5 5 24

2-f 1 uor oggnzyl ami-1 ottus §X¥Bp1°8-hﬂ%r%‘8lﬂlﬁﬁléﬂl?l?ﬁﬁs éﬁ?‘b’l§6 s of various

2- hydr oxybengakalti R0e13 flastdge 35 NYHEDMRINAC YT, Missags 462~ 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 ml of ﬁxiﬁg solution comprised of a 2%
10  formaldehyde and 0.2% glutaraldehyde in PBS. The cells were incubated at
room temperature for 5 minutes, then washed twice with PBS. The cells were
subsequently incubated at 37°C (without CO,) for 1 to 16 hours in 2-3 ml of a
solution comprising potassium ferricyanide (5 mM), potassium ferrocyanide (5
mM), MgCh, (2 mM), X-gal (5-bromo-4-chloro-3-indolyl-B-D-
15  galactopyranoside) (1 mg/ml), in citric/phosphate buffer, pH 6.0) Following
this incubation period, the cell samples were observed in order to detect the
presence of blue cells, indicating that X-gal had been cleaved (positively
senescent cells). In this experiment, senescent cells, but not other cells were

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

20
Table 5
The effect of Novel Compound. on Number of Senescent Cells in Culture of
Human Fibroblasts
25
SUBSTITUENT SENESCENT CELLS (%)
R6 HCA25 HCA45 HCAS80
CONTROL 3 5 38

3-chloroanilino 4 5 25




2- acet oxybenzylamno 6 5 32 3-acetoxybenzylam no 4 6 27
2-acetyl benzylamno 3 4 25 3-acetyl benzylamno 5 5 28

2- hydr oxyw®-mmwtdieaxybenzyl am no 4 3 20 2- hydr oxy- 3- net hyl Pemaydoanimas 5 2 18
2- hydr oxy- 3- chl orobenzyl am no 4 3 14 2, 6-di hydr oxy-4-chl orobenzylamno 3 3

16 2, 3-di hydr oxy- 4- nmet hoxybenzyl am no
2, 5-di hydr oxy- 4- net hoxybenzyl am no 5 3

334 17

2, 6-di hydr oxy-4-nethoxybenzylamno 4 3 13 2 3-di hydroxy-4-chl orobenzyl am no
33 14 2,5-di hydréﬁ;ﬂlﬁbcdms&ewémwam no 5 4 53 29
2- am no- 6-Cr Forobenzytam |th€o4 t6—S—amnp-—4-ghtorpobenzytafirme 5522
2, 3-di am no-|4- chl or obenzyl am 4 3 17 WO 3/ 040144 PCT. CZOZ/OO(%ZS 34 As
shown in Tadle 5 vvij-bhlbmsgﬁﬁhmﬂmnbers of pagsagels, tpe stfai nibpgg becane
dar ker. For 1 | Vi hlue lcells ra (1i ng froma
bri ght blue[to an Atosse-dopabrryaribnour . N6| subst | t ut ed adenilne @érivatives
were very eﬁWgWﬁﬁ—mE tevet—jof—senesgent—cetts after
80 5 passagds. |n CHE CALe GF &%tandin cuftivation“the |[tredted gells
were able td 11 ve ghBelyonu9droridi®sh t han fhe gontriol celTs.| Exagple|7 10
Senescence Iinhibition by Novel Conpounds tested on i nter eat | eaf
segnents Sdeds of wi - brommdtno Triti cum jpest Pvum|c B-Iereward25were
washed under—hunﬁrng-—%oaﬁeﬁefu—zﬂ—imfs—aﬁd—f—?en—s%w A—vearcutt6
soaked with [Knop's sof GRPERMERey were pllaced?in the g$ chafBer at 25C
wth a 16/ 8 [N TT ght3 pRidRElchRtoapdidd0l - M 2.5 1. 4ATTer 7 gays,| thesfirst | eaf
was fully dgvel oped and the second leaf 15 had starffed to grlow A ti
section of tlhe firs3-chleaf-4-aapprandinwat el y 35 mmblong, was§ rgnovéd fromb5
seedl i ngs ard—(—#’r—me?—ﬂ—%gh‘%}a—(—ﬁ—a—e—eﬁdai—ﬁcd we-ght—of—300—+wg——Fhe—basal
ends of the |five |eafPpdeppflamBraced in the fells of m dr ot ilfer
pol ystyrene [prate CONFRbLLeE,yIaH@, Of @ CY[OKI gin sprurgon achygTne entire
pl ate was
2-hydroxybenzylamino 3 4 17
3-hydroxybenzylamino 5 3 22
2-acetoxybenzylamino 6 5 32
3-acetoxybenzylamino 4 6 27
2-acetylbenzylamino 3 4 25
3-acetylbenzylamino 5 5 28
2-hydroxy-3-methoxybenzylamino 4 3 20
2-hydroxy-3-methylbenzylamino 5 2 18
2-hydroxy-3-chlorobenzylamino 4 3 14
2,6-dihydroxy-4-chlorobenzylamino 3 3 16
2,3-dihydroxy-4-methoxybenzylamino 3 4 17
2,5-dihydroxy-4-methoxybenzylamino 5 3 22
2,6-dihydroxy-4-methoxybenzylamino 4 3 13
2,3-dihydroxy-4-chlorobenzylamino 3 3 14
2,5-dihydroxy-4-chlorobenzylamino 5 4 23
2-amino-6-chlorobenzylamine 3 4 16
3-amino-4-chlorobenzylamine 5 5 22
2,3-diamino-4-chlorobenzylamine 4 3 17




inserted into a plastic box lined with paper tissues soaked in distilled
water to prevent 20 |eaf sections fromdrying out. After a 96 h incubation
in the dawio ®t4®38C, the | eaves were renoved and chl or ophydr/ezoenemsed by
heating at 80C for 10 minin 5 mM of 80%ethanol (v/v). The sanple vol une
was then restored to 5 ml by the additigq of 80% et hanol (v/v). The
absorbency of the extract was recorded at” 665 nm In addition, chlorophyll
extracts fromfresh | eaves and | eaf tips incubated in deionised 25 water
were neasured. Frdffhayd botahileéithingreasing nemwhers of patspens, tictstaitinghest

activit Wab':,ei r : i activity of the
corrpouné at t Clﬁlgk%c%g%g'elf](?rtgflgfg%t\%gggggg{}glﬁeggte)gg(b}g%%&&rﬁﬁl H%tﬁ'gg% fvi ty

obt ai ned f orbright bMe@o ahelmzost apdgue poloiin N°(sBBR)tuted ad@nnd ddrbhevksaserd00% The
val ues shown are ns .of five replicate d the whol e experinent was
repeat ed twi ¥&Y ef%ggﬁ‘i/tlﬁkﬁemlﬁggt%u logery i‘%’a]&?fv%%‘c@f?tsgﬂlsvé@eri RO

di et hyl sul f oxkdes (RVRQasald 15&@%@@5@&&3&%69%& Edlls widd AE'h LD

distilled water.” This stock was further diluted in distilled water to
concent r at i oltiee 30¥mdpnggr perochthot Bacorsraloglld. The final concentration of DVSO
did WO 03/040144 PCT/ CZ02/ 00045 35 not exceed 0.2% and therefore did not
affect biological activity in the assay system used. Table 6 5 Effect of
new cyt oki nin der.i ;;at ives on retention of chlorophyll in excised wheat |eaf
tips. StandadP¥RGiations are of the mean for 10 replicate determnination

Test ed cRTPOsds CRNCHEMIYiGSH %;11(\1{2;\9%1 %uﬁc‘i@ te%%(ri Bn Géi&@l%heak 1%?3%@%% 1 BAP =

activity 10094 nol.l-1 1. benzyl am no) puri ne 2.
6- (3- f | uor obenzylSeeidsnof puntemehdad DOCuRbaesByurm cf AHeteward ez wasiddnmdetir i ne

2 il BT SR ol
10 64,5 (13, Rputioh: They weRMARAGH HE ?Biwﬁ%ﬁ%érnﬁ 258C %Athld 16/8 h light period
6- ( 3- br onrobenzyl ami no_; purine 10 48 6) 9. 6-(4-bronmobenzyl amno)purine 10
30 (15) at 50 pmol.m™.s™. After 7 days, the first leaf was tully developed and the second leaf
15  had started to grow. A tip section of the first leaf, approximately 35 mm long, was
removed from 5 seedlings and trimmed slightly to a combined weight of 100 mg.
The basal ends of the five leaf tips were placed in the wells of a microtiter
polystyrene plate containing 150ul of a cytokinin solution each. The entire plate was
inserted into a plastic box lined with paper tissues soaked in distilled water to prevent
20  leaf sections from drying out. After a 96 h incubation in the dark at 25°C, the leaves
were removed and chlorophyll extracted by heating at 80°C for 10 min in 5 ml of
80% ethanol (v/v). The sample volume was then restored to 5 ml by the addition of
80% ethanol (v/v). The absorbency of the extract was recorded at 665 nm. In
addition, chlorophyll extracts from fresh leaves and leaf tips incubated in deionised
25  water were measured. From the obtained data, the concentration with highest activity
was selected for each compound tested. Relative activity of the compound at this
concentration was calculated (Tab. 6). The activity obtained for 10* M 6-
benzylaminopurine (BAP) was postulated as 100%. The values shown are means of
five replicates and the whole experiment was repeated twice. The cytokinins to be
30 tested were dissolved in dimethylsulfoxide (DMSO) and the solution brought up to
10°M with distilled water. This stock was further diluted in distilled water to
concentrations ranging from 10®M to 10*M. The final concentration of DMSO did



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

6- (2- et hyl benzyl am no) purine 10 158 (29) 12.

6- ( 3- net hwiohsreayi4an no) puri ne 10 111 16 13. 6-(4- et hyl bexxaytziooafpur i ne
10 35 (23) 14. 6-(2-nethoxybenzyl am no)purine 17 269 (12) 15.

6- ( 3- met hoxybenzyl am no) purine 10 178 (J3§) 16.

6- (4- met hoxybenzyl am no) purine 10 79 (6) 17. 6-(3-nitrobenzyl am no) purine
10 60 15 18. 6-(4-nitrobenzyl am ng purine 10 83 (8)  19.

6- ( 2, 4- di chl BRtFERSSH QAvonandpherefnse dol potadfecbiplpgicalptivityrip dhe gesansyseur i ne
10 117 (22) k4. 6-(2, 3-di net hoxybenzyl am no) purine 10 109 (5) 22.

6- (2, 4-di met%oxybenzyl am no) purine 10 26 (11) 23.

6- ( 3, 4- di net hoxybenzyl am no) purine 10 43(+-17) 24.

6- ( 3, 5- di net hoxybenzyl am no) purine 1 1,ga 25. 2-amno-6-(3- 10" 121 (7) h
drox bent lamno urine 26. 2-chlor-6-( ablah 140 (13) h drox bent |am no
urine 27.5 2- feh e -an e WO
03/ 040144 PCT@%S%%/%S@??G l&%%l d%{é‘.latg@? g?ﬁ%%@f@ fgh%g@y%}?'?%’éétlﬁg‘%é‘ﬂgb ani no
urine 29. 6-(3, 4,4%ps. 3ndgd dgyiatiensianeeftbg mBem for| IQreplicater debamBtation

6- (2, 4-di fl uorobenzyl am no) purine 10 139 (2) 31.

6- (3, 5-di fl uorobenzyl am no) purine 10 156 4 32.

6-(2,3,4-tfifl o)purine 10 13 6- has: -4 10 141
( 28) f 1 uofobe 1’§éﬁ?§§$§]ﬁ(§1&>§§i‘1ﬂe) 33 6. (2- hyd #8%}%%“3 H (&‘g‘gﬂ_ ﬁpé bent
L am no urite A with Highes 0%mol.I™ BA
activity 100%]
(mol.I™)
1. |6-(2-fluorobenzylamino)purine 10 169 (£20)
2. | 6-(3-fluorobenzylamino)purine 10" 200 (£25)
3. | 6-(4-fluorobenzylamino)purine 10° 95,5 (£3,5)
4. | 6-(2-chlorobenzylamino)purine 10° 116,5 (£6,5)
5. | 6-(3-chlorobenzylamino)purine 10™ 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 10 35 (£23)
14. | 6-(2-methoxybenzylamino)purine 10 269 (£12)
15. | 6-(3-methoxybenzylamino)purine 10 178 (£16)
16. | 6-(4-methoxybenzylamino)purine 10 79 (£6)
17. | 6-(3-nitrobenzylamino)purine 10 60 (£15)
18. | 6-(4-nitrobenzylamino)purine 10 83 (£8)
19. | 6-(2,4-dichlorbenzylamino)purine 10 0
20. | 6-(3,4-dichlorbenzylamino)purine 10 117 (£22)
21. | 6-(2,3-dimethoxybenzylamino)purine 10° 109 (£5)
22. | 6-(2,4-dimethoxybenzylamino)purine 107 26 (£11)
23. | 6-(3,4-dimethoxybenzylamino)purine 10" 43 (£17)
24. | 6-(3,5-dimethoxybenzylamino)purine 10 16 (£1)
25. | 2-amino-6-(3- 10" 121 (+7)
hydroxybenzylamino)purine
26. | 2-chlor-6-(3- 10* 140 (+13)
hydroxybenzylamino)purine
27. | 2-methylthio-6-(3- 10° 50,5 (£23,5)
hydroxybenzylamino)purine




Exanple 8 5 Stinulation effect of the new conpounds on plant cell division
Cyt oki ni n- dependent tobacco callus N cotiana tabacumL. cv. Wsconsin 38
was nai ntwions@4@i4 25 C i n darkness on nodi fi ed Mirashi ge- Sicaaczormaoii4am
containing per 1 liter: 4nol nicotinic acid, 2.4 nol pyridoxine
hydrochloride, 1.2 nol thiam ne, 26.6 @g glycine, 1.37 nol glutanine, 1.8
nmol nyo-inositol, 30g 10 of sucrose, f agar, 5.37 nol a-naphtylacetic
acid (NAA) are-0-5—nnl benzylani nnnllrl ne ( BAP) Subcultivation was carried
out every t|R8etb¥®®Rs. Fourteen days befdre th&®bi ogssay, 6t(ad) cal | Js
ti ssue was |t r apisiwathaxybenzyidnsinoppdiize wi t hgut 6- benzyllanmi nopurine (BAP).
Bi ol ogi cal |26t |6&(3,9,5was deternmined fromthe ipgfeasd in fzga@Q calTJs
wei ght aftgr f DiimeteadyBerdfylamihé)puatd on. Fijve replicatjes were 15 pregared

for each cyhgk P e T e TRy Fest TS 15978 et ce.

From t he oltz I onceht rat—onrwth-hyghest—aet Y WaS
sel ect ed f(:ﬁCil lé;ﬁ,k'fai‘quorr‘éhagz"l m&&_a_u 1~¢.53. ty of rllﬁﬁ(ik{brmourd at
this concenea Q'@alﬁé&ﬁu%r& EHAYIAAO)PYTE  6) . THE act i|vi t ylbloE22)ed flor 104
M 6- benzy! 33Bnpp@-thlero-8AP) was postul at ¢d asi@d0% [The r4tt@giopi ns [to be
tested wer ¢ di pRharotsthzylamaid)pariret hyl sul f oxi de ( DMSO) and the sol utign
brought up|Bg. [&¢BMdibkyr3dl stilled water] Thif)$T0CK {)tsger difl ut ed
in the resﬁPect M@thgg}q;eﬁz}q%gmgﬁfmghe bi ot g¢st to concent ratl rangi ng

from 10- SMTO O ANM—Te T malr—TorcentratT omof—bBMSO-ad—rot—exeeed 0. 2%
and therefore did not affect biological activity in the assay system used.
25 WD 03/040144 PCT/ CZ02/ 00045 37 Table 7 The effect of new cytokinin
derivatives on growth of cytokinin-dependent tobacco callus Nicotiana

t abacum L. cpamififisgonsi ns 38 Tested conpound Concentration activity (%
with highest [ 10"5npl.1" 1 BAP = activit 100% nol.l" 1.

6- ( 2- f | udr ob¥mylhtaeri effecpof tha@ew@ompddnds h)plan cell division

I 0) puri ne
?0( §2f2| 111(2)r Obenzylé‘}%lgn%n%]epegfeng' 90bacco caﬁlgg Nzcsotzana gfbafclurléo]{ °ct%e r\])\%lgco%rsrl]nn'}» P

was maintained at 25 °C in darkness on modified Murashige-Skoog medium,
containing per 1 liter: 4pmol nicotinic acid, 2.4 pmol pyridoxine hydrochloride, 1.2
pmol thiamine, 26.6 pmol glycine, 1.37 pmol glutamine, 1.8 pmol myo-inositol, 30g
10 of sucrose, 8g of agar, 5.37 pmol a-naphtylacetic acid (NAA) and 0.5 pmol
benzylaminopurine (BAP). Subcultivation was carried out every three weeks.
Fourteen days before the bioassay, the callus tissue was transferred to the media
without 6-benzylaminopurine (BAP). Biological activity was determined from the
increase in fresh callus weight after four weeks of cultivation. Five replicates were
15  prepared for each cytokinin concentration and the entire test was repeated twice.
From the obtained data, the concentration with highest activity was selected for each
compound tested. Relative activity of the compound at this concentration was
calculated (Tab. 6). The activity obtained for 10* M 6-benzylaminopurine (BAP)
was postulated as 100%. The cytokinins to be tested were dissolved in
20  dimethylsulfoxide (DMSO) and the solution brought up to 10°M with distilled
water. This stock was further diluted in the respective media used for the biotest to
concentrations ranging from 10®M to 10*M. The final concentration of DMSO did
not exceed 0.2% and therefore did not affect biological activity in the assay system
used.
25



4. 6-(2-chl orobenzyl am no) purine 10-6 93 (4) 5.

6- (3-chl or obenzyl am no) purine 10" 94 (6) 6. 6-(4-chl orobenzyl am no) purine
10" 64 (8WO 03/04@44 2- br onobenzyl am no) purine 10" 102 (5) &CT/CZ02/00045

6- ( 3- bronobenzyl am no) purine 10" 85 (11) 9. 6-(4-bronobenzyl am no) puri ne
10" 15 (9) 10. 6-(3-iodobenzylam no)purd;ne 10 76 (8) 11.

6- ( 2- net hyl benzyl am no) purine 10' 118 (3§) 12.

6- ( 3- net hyl benzyl am no) puri ne 10' 79 (5).. 13. 6-(4-nethyl benzyl am no) puri ne
10' 52 (8) 14. 6-(2-nethoxybenzyl am nd3Peri ne 10" 79 (5) 15.

6- ( 3- net hoxyb )

it hoxybggg gffﬁog g%\gugﬂoﬁﬁln;@epvégvés@ grm%{?il' of cytokinin-dependent tobacco

di chl or obenzyl am neillpsiNiae6an@tabidunrg B) cv. MBisconsins 38

-di chl or obenzyl am no) purine 10 45 (7) 19.

I met hoxybenzyl am no) purine 10" 8,5 (2) 20.

6- (4-
6- (2, 4-
6-(3,4
6-(2, 3-d
o-(2, 4.6 11 et haryearomRand i fe 1019 ¢ jf %@; activity (%)
6- (3, 4, 5-trijet joxybenzyl am no) purine 10" 19 [10"mol.I" BAP =
6- (3, 4- di hydf oxybenzyl ani no) puri ne 10" 4 (f|) aZ’ﬂlVlt?’ 100%]
6- (2, 4-di fl uorohenzyl am no) purine 10" 95 (1 gmol.l)
6-(3,5-difl ppﬂoter(zmlﬁfdlj&ﬁjypminbﬁ)uhﬁe 97 (3) 2610° 111 (£21)
6-(2,3,4-trifhud BQ‘?%de%iﬁﬁ&}hﬁHiﬂu?l 8 (A gy o STChr g 10] 90
( ) .f|UOI’Oi3-g 63144: ﬂl]I1ll 7 040144 C’F/Czlo,”"""'. 35 arpte—P
Testi ng of | §aZy dn fhus bhiloassalV’ St andard A@% hehis
bi oassay was| fer ﬁd?ﬁé@r‘)he[ﬂh}’l@l@v?@m}mﬁndl fications0® 5 The se&3d+d)
Amar ant hus clagdaby3-cirobeatylapitioppirine wer e [sur f ap@2 steri | | seg4i(r610%
N-chl or obenzfeges gl(hgﬁg,%&gzﬁ%%)ﬁ@{nelo m - and y@shed v i s (iglael opi zed
wat er. They \ qeed Tt \,m)r' r-—dtshes—contarm rg—pap 0 JfSsues
sat ur at ed @IAI r 72 KW of cultivation nf 27{; 53‘
darkness, the8r ét@ bsgmebeazylamino)purine io? 85 (11)

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

10. | 6-(3-iodobenzylamino)purine 10° 76 (+8)

11. | 6-(2-methylbenzylamino)purine 10° 118 (£3)

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

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

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

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

16. | 6-(4-methoxybenzylamino)purine 10° 39 (x17)

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

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

19. | 6-(2,3-dimethoxybenzylamino)purine 10° 8,5 (£2)

20. | 6-(2,4-dimethoxybenzylamino)purine 10 21 (£5)

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

22. | 6-(3,4,5-trimethoxybenzylamino)purine 10 19 (£3)

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

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

25. | 6-(3,5-difluorobenzylamino)purine 10~ 97 (£3)

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

27. | 6-(3-chloro-4- , 107 90 (£1)

fluorobenzylamino)purine




seedlings were cut off. The explants, consisting of two cotyl edons and
hypocotyls, 10 were placed in 5 cmPetri dishes on two |layers of filter
paper soawed3iomid4 ni of incubation nedi um contai ni ng 10MPICTNADRIRDAS
KH2PO4i pH 6.8, 5nmol tyrosine and the cytokinin to be tested. There were
20 explants per dish. The procedure was ,.carried out under a green safe
light in a darkroom After a 48 h of iné&bati on at 25C in darkness,

bet acyanin was extracted by freezing the explants in 4 ni 3.33 M 15 acetic
acid. The concentration of betacyanin was determ ned by conparing the
absor bance aﬁx:ﬁﬁ%l@@ and 620nm as follows: AA = A537nm - A620nm Fromthe
obt ai ned dat a, e concentration with highest activity was sel ected for
each conpoufesting®if advel Rompbiks imamanahthys bioagshg conpound at this

concentration was_ cal cul ated (Tab. 6). The gctivjity obtained for 10-4 M
6- benzyl ami nopur i %fén@@si\pamwnwgg %bfe?éiam W BRSOVt ol ISR | n

table 8 ase FRADIAOLF ihhPar i ddedh §vﬁn9tro,slnﬁw%atwér§ sﬁﬁ% ‘rf]\%ﬁisé @eﬂmd

twice. The cytokinins to be tested were di'ssol ved 1| sul f oxi de
(DVBO) and Nhshlerobenzenesulfowangte (wpv)tfor 10" @i wid twashed iS5l timds watdeionizeti s
stock was further diluted ,in,th resgec.ti.v nmedi a .used for the biotest to

concent r at i oW&*F-ar§eN g FF SIRcTH BN g S8 §ishg Copfaunipg paper tissuessfiptedn of

DVBO di d not watk GRRMiZed 3atéN A fleh 87 Bfopicgltidhton@t2s @ fneddrkiiss)| tR@idond of@bi Vi ty
in the assay systemused. Table 8 30 The effect of new cytokinin

derivatives #asdbegsawsraraiuh offohhe axplams, Aensistiigefs twe £atyedess and hypocotyls,

| edony h ) / .
Conventr 31 SN CEoeTPD B Pt ol a0 ooy e b gousdd SRR 004
mol . 1"1 1. Gircabdtionahehenzphaming) MinelMeANPO.L JH{R),, p’. 6.8, Sumol tyrosine

6- (3-fl uorobenzyl am no) purine 10 140 (5) 3. 6-(4-fluorobenzyl am no)purine
10" 44 (4) and the(catakiip e be hiesiadadhere e 20 explents 1o dis) The procedure was

ok 52" o OBl I RIS M e e i SRS el e

25°C in darkness, betacyanin was extracted by freezing the explants in 4 ml 3.33 uM

15 acetic acid. The concentration of betacyanin was determined by comparing the
absorbance at 537nm and 620nm as follows: AA = Asiinm — Ae00m. From the
obtained data, the concentration with highest activity was selected for each
compound tested. Relative activity of the compound at this concentration was
calculated (Tab. 6). The activity obtained for 10* M 6-benzylaminopurine (BAP)

20  was postulated as 100%.The values shown in table 8 are means of five replicates and
the entire test was repeated twice.

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

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

affect biological activity in the assay system used.

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

caudatus cotyledon/hypocotyl explants.



8. 6-(3-bronmobenzyl am no) purine 10, 71 (5)

9. 6-(4-bronpbenzyl am no) puri ne

10 17 (7) 10. 6-(3-iodobenzyl am no)purine 10" 79 (3) 11.
6- ( 2- met hyiolsmayikan no) puri ne 10" 98 (22) 12. PCT/CZ02/00045
6- ( 3- net hyl benzyl am no) puri ne 10" 84 (14) 13.
6- (4- met hyl benzyl am no) purine 10 26 (10) :
6- ( 2- met hoxybenzyl am no) purine 10" 77 ( 15.
6_(3 met hox\lhnn-v\ll ad-nolnurine 10 90 (1G\ 1
6- (4- et hoxybem meﬁqlm)ipurl ne 10 23 (2) 17| Cendqedtnation pbe nayivityi(%) puf i ne
10" 66 (7) |18. |6-(4- m_trobenz_yl am no) puri ne| WitR2highdst Eﬁ)'smol.l'l BAP =
6- (2, 4-di chljor obenzyl am no) purine 10" 19 (8) 2R ctivity 100%]
g Egg g: ?1'2![ orobenzyl am no) pur| ne 1&?3,,&192, 01'11)
o- (3. i hot|ad{ BRSPS R Binb R 17 {4 530" T
6- (3. 4- di met|hdxVbésippebensjauinp)paring” 27 (6) 240° 140 (£5)
6- (3, 5- di net|haxybéafipbaibenglpnino)paria®@” 1,5 ([1) 29 6- P, 4, 64urdqpet hox| Benz
|2$m 20) 3“2' re4T )6-£2-Chlbrob@Rzyl &nind)fhemet 11 MET ho}/‘ﬁ?@'@ﬁ am o) 1d @) 10 P (2)
e a T o A PR e T O 58 10 9 (5)
6-(3,5-difl Loéot erdohlembsasyiamingipurioe 108 (2 3d.0 35 &7)
6- (2, 3, 4- t ri|f Tup6-¢déromydtenzylahimojpurine 10 94 (B) 307 94 (£6)
63(3 ch![ﬁro- 4gflm3_gméhmrg%%@e 10 971 (7) IO?i ,,? z- n%m 19
R e 4 G S A S AT RS ) N
03/ 040144 PR M?Mhsnzyl?@lm@paﬁme 10 The| effé@t of pew déPi%3t i ves| on
in vitro and ldo$6-(R-methylpanzyleminodpirinen and rjoot i 1§~ of 98 (£22)
12. | 6-(3-methylbenzylamino)purine 10” 84 (£14)
13. | 6-(4-methylbenzylamino)purine 10° 26 (£10)
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 10 63 (x10)
21. | 6-(2,3-dimethoxybenzylamino)purine 10 22 (£3)
22. | 6-(2,4-dimethoxybenzylamino)purine 107 12 (2)
23. | 6-(3,4-dimethoxybenzylamino)purine 10 27 (£6)
24. | 6-(3,5-dimethoxybenzylamino)purine 10 1,5 (1)
25. [ 6-(2,4,6-trimethoxybenzylamino)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 107 108 (£2)
30. | 6-(2,3,4-trifluorobenzylamino)purine 10 94 (+3)
31. | 6-(3-chloro-4-fluorobenzylamino)purine 10* 91 (=7)
32. | 6-(2-hydroxy-3- 10 19 (£3)
methoxybenzylamino)purine
33. | 6-(3-hydroxy-4- 10 24 (1)
methoxybenzylamino)purine
34. | 6-(4-hydroxy-3- 10* 10 (£2)
methoxybenzylamino)purine




rose (Rosa multiflora). The aimof this experinment was to test whether the
new conpounds are of 5 practical use in tissue culture practice. The

mul ti pliceDiosn4s1at e was i nvestigated and the post vitro efraczog/oendsr oot i ng
wer e exam ned. Rosa hybrida (pot rose cultivar) was cultured in 350 m
vessels with a screw on pol ycar bonate Ii4g. Each culture vessel contained
100 mM autoclaved nedium (120 C, 20 mn). The cultures were maintained at
232 C under 16 .h_photoperiod at 40 gM m2 s"1 PAR The basal 10 nmedi um
(BMR) cont ai ﬁ’@dn%ﬂgshi ge and Skoog (1962) macroel enents, mcroelenents

and vi t am nSTnedir NEAFER bt PoorHes LR o ko fMiof U8 f%Gre g 332 MM

gl ycine, 684 gM L-glutamne and /g agar . m was =~ sup nent ed
with 10 M BAoser{RosekediBlPapr nVeOBAP (conpound no. 14 and 15,

respectively). Thg cantrp],.nedi um djdn’ opntain any cytokinin. After a 15
cul ture period of ﬂ@eﬁ‘ﬂm% PTG ?’Vaﬁ)ﬁo ‘??HW?‘S'E‘C %O‘P%’V empeynss 25 Ohas

determ ned, pragicaBlide AStisc@OEuIRMEBRICGEX A HuldPlkatiBh fhte" tinln%ﬂ@&t?c{ axp! ant.
The roots were renpved and the explants (shoot clusters) were planted in

unfertili sedhpeast. vitrg effects eurooling kesre efaminel Roet bdiridg (pot rsé agtivar) was r oot
e o @rdsoROLD RS e S U5/ By BURRER RS T Kl e e o U

yi el ded al nbost no new s or I gi

good qual it ycontahgdde 16hiomt dubmllaved oinediue (Y2000, . 20 BAR)9awe sulkir&h wehoot
multiplication rate, but the shoots rooted badly. The ne BAP derivatives

1 h -
tested, indUBERARSIALEA bfundena JdopRoteRROA G0 HMam T PABNThe basgkt t er
when conpar ededtin @NVIRY ¢ §&hhinkd alMur?th%ez 5m@bg%oo%05{]{9§§ fﬁ%&ﬁ%ﬁé@%ﬁésp ' ns on

in vitro and post vitro shoot nultiplication an
mul tifl ora Quicodelementd and/ vitarinEx 9y ipM NaReEDEA, FI56\welvl fRgotindsitbRI111aaM Root

T ot e R AT MEPSh B! (BUTRET B 1AL Db LSRRl o
0.2 0.03 0. &uppléménted With! 1 V2N H A 4834 8MROB A 8L hNESB AP ompound no. 14
and 15, respectively).The control medium didn’t contain any cytokinin. After a
15 culture period of 8 weeks, the number of induced shoots per explant was determined,
as well as root number/explant and total root length/explant. The roots were removed
and the explants (shoot clusters) were planted in unfertilised peat. After four weeks
of acclimatising in a fog unit, root number and root length was determined.
As expected, a cytokinin free medium yielded almost no new shoots. The
20  original shoot explant grew out as a good quality single shoot that rooted very well.
BAP gave a high shoot multiplication 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
of new |number per | number per | length per |per plant root
shoots explant explant explant length
per (cm) per plant
explant (cm)

0 0.2 0.03 0.8 1.2 4.6 17.1




BA* 3.8 0.00 0.0 0.0 0.6 1.1 MOHBAP 2.1 0.16 0.0 0.0 1.4 3.8 OmeOBAP 1.0
0.29 0.0 0.0 2.5 8.5 Mm®eOBAP 4.3 0.03 0.0 0.0 1.7 4.1 *BA= benzylamno 5
Exanpl e IwoHamhkyi4shoot senescence inhibition of tissue culPcareoesses (Rosa
hybrida). Tissue cultured roses suffer from senescence synptons. The |eafs
start to turn brown and after sone weelg1 all explants in a vessel die off.
The synptons start earlier when the aeration of the vessel is inhibited,
for instance- by a plastic fojl This 10 suggests-that ethylene our other
gaseous conPddents add-8i nvol M=) The [& okini h&O which|%be applilddlta the
medi um i ndMQHBARy| ¢Ad, so G164 ookedOfort hwhi0.6 to test4 the pridm sing|new
cytoki ni n ¢Ome@BAR ohO0this 2t em RO%a hybri@ad Pailjh5 (a cut|&PHse) Wwas
cul tured i nVBREOBAPVES3el s W@dB a scrilew on podbygcarbonpte T1d. Hach cul fure
vessel containeéd 100 m autoclaved medi um (12 I5 C 20 mn). The cultures
wer e nmai nt ai _ %%ﬁm' under a 16 h photoperiod at 40 MM 2 S-1 PAR The
basal nedi um;?'glv%n ontlgioned Mur ashi ge and Skoog (1962) nmacroel enents,

m croel ements and vitam ns, 36.7 ng/l NaFeEDTA, 50 ng/l NaFeEDDHA, 100
ng/l Mnyo-inositol, 30 g/l sucrose, 100 ng/l| glycine, 50 ng/l cal cium
pant ot henate, 100 ngy/l L-glutamne and 7 g/l agar-agar. This nediumwas 20
suppl enem edExanme 1 gM BA, nil and nmVeOBAP. The |ast 2 cytokinins were
filter stergli ] S aToy = XVEI ' i the vessel s.
The control %ﬁ%%oeﬁaﬁgﬁgﬁ:ogﬁﬁg#&%;ﬁ%ﬁfﬁ%&?@%”ﬁ%hure period of
6 weeks, scoring Benesodtuca rynrpiitarsfrom sesdsagrice dsyniph@nsg dlheoleafshdtarh té he

first brown | eaf appeared was noted,.for ach pl ant,. (Fi 8), as |1 as
the day of cBRPVEPE ARG BT NESknAN SPIRY A versa ot e ShippRres b um
Wi th BA, thegaigdralhengh®Heragén Of the 98stePk aiHilitddO RiFSndtire® by aSp1akIRIfdi1. THIS Ve,
suggesting an autocatal ytic senescence effect, nmaybe caused by ethylene. It

woul d belQ nt siggests thyt ethytang s otho gassony Cemporstrcanstingelvedh The aybekinins

headspace. p,.mr . _and P the si i i_Tpr Qv OBAP
ofinitery «haich axf RNITIE mified o rddhq AMEI' FUF Soor RARPOEMETs 55t s ver e
still alive. thébtdifiding nsenetoMhil 36RAOIE4 ol ¢His 64N 00045 42 brown | eaves

could not be avoided on a nediumwth nveOBAP, these plants could
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
uM 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/l1 uM myo-inositol, 30 g/l sucrose, 100 mg/1 glycine, 50 mg/1
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 cytokinins were filter
sterilised and added after autoclaving the medium in the vessels. The control medium
didn’t contain any cytokinin. After a culture period of 6 weeks, scoring senescence
symptoms was started. The day on which the first brown leaf appeared was noted for
each plant (Fig. 8), as well as the day of complete dying of the whole explant (Fig.9,
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



be easily used for a next subculture. The use of mveOBAP is a significant
i nprovenent in the mcropropagation of roses (Rosa hybrida). 5 Exanple 12
Dry Capsuwwes3®@@a4 capsul es, each of which contains 0.25 g paff/@ae/nafsst he
conpounds of the formula I, Il and Il mentioned in the preceding or
foll ow ng Exanpl es as active ingredient,2 10 are prepared as follows:
Conposition Active ingredient 1250 g félc 180 g 15 Wheat starch 120 g
Magnesi um st ear ate 80 Lact ose aration_process: The powdered

_q%o g Prep

subst ances n¥AMRJFAYES SPUd BpElawgi Hroa@grﬁefﬁ%wb BAP thete nlars eowdd 6 nm
Portions of ; i r r feLr ti.ng . es
wth the aid ot adoanati i oY aealtnt | TRe R EiaMOBAR, E saffianh 05
5000 soft geingirovement psihk esicroprphgasionlirases (Rt &ybvsdd). 05 g of one of the
conpounds of the fornmula I, Il and Il nmentioned in the precedi ng or
follomjn% Exanpl es as active ingredient, are prepared as foll ows:
Conposition 30 Active ingredient 250 g Lauroglycol 2 litres WO 03/040144
PCT/ CZ02/ 000Beamgid 15 epar ati on process: The powdered active ingredient is
suspended in Laurogl ykol (r) (propylene glycol laurate, Gattefosse S A,
Sai nt PriestDrycapsglsy and ground in a wet- pulveriser to a particle size of
about 1 to 3 Portions.of. i.n.each.c 0.419 f the mxtyre are then
transferred %@scgﬁutlﬁef’%f i°r§é”hé%\1p°£8Faé%sa‘§§5 %ﬂgﬂ%e ‘gfftﬁ%lc?:‘ﬁlb%géf)}é‘e ?‘T“P‘ﬁ?lg
machi ne. Exapmll #d 1 méffohedaas bRBeding or following Examples as active ingredient,

10  are prepared as follows:

Composition

Active ingredient 1250 g

Talc 180 g
15  Wheat starch 120 g

Magnesium stearate 80 g

Lactose 20g

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

capsules with the aid of a capsule-filling machine.

Example 13
Soft Capsules

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

active ingredient, are prepared as follows:

Composition
30 Activeingredient 250g
Lauroglycol 2 litres



5000 soft gel ati ne capsul es, each of which contain 0.05 g of one of the
conpounds of 10 the forrmula I, Il or Ill nentioned in the preceding or

fol | owi ngwboanpiies as active ingredient, are prepared asPCal¢Zoa®0045
Conmposition Active ingredient 250 g 15 PEG400 1 litre Tween 80 1 litre
Preparation process: The powdered activ%_ingredient is suspended in PEG 400
(pol yet hyl ene gl ycol of Mwv between 380 aﬁd about 420, Sigma, Fluka,

Aldrich, 20 USA) and Tween(r) 80 (pol yoxyethylene sorbitan nonol aurate,
Atlas Chem FPisparatipmprocesssA ewa@ﬁreé&Céw gigeient ip sRependgddin baproglgeol” and
ground in a - VAL ' 0459 FRhR ortions
of in each Cﬁg‘%p%%ﬂisg‘?%dogfi utr ?{%’O%ﬁ%(et?ﬁs?ées%"ra%ﬁ{l@neg{’r ans e#de%fg rgd{syg%‘{v t

gel ati ne cappulvessebio arpanitleodizaofatipatll @e Birhi PgtioRCHf imeeach 2bsel MBS § foif al
Applicability The new heterocyclic conmpounds based on N6-substituted

adeni ne acco%ﬂi mixture g Haen; Faasfrredntoasodt galaing capgulgs &y rsanscofamgapsule-

t herapeut4 c HR qﬁmﬁﬁggcially in the pharmaceutical industry, in
cosnetics, in ot echnol ogy and in agriculture. WO 03/040144 PCT/ CZ02/ 00045
44 Clainms 1. Heterocyclic conpounds based on N6-substituted adenine of the
general fornula l., R6E NN N R2NH 51 and the pharmaceutically
accept abl e sEK¥@PIEd&r eof, wherein R2 is hydrogen, hal ogen, hydroxy, al koxy,
am no, hydraggﬁcﬁgﬁﬁgpto, carboxyl, 10 cyano, nitro, am do, sulfo,

sul fam do, acyl am no, acyl oxy, al kylam no, dial kyl am no, al kyl nercapt o,
cycl oal kyl abelseftiestatipe capsulss, eaRb of whishleophtainsQ03 giof onedf tielcpmpoendsiobal ky! |

bstit d I kyl | | kyl al. kyl | | al k het kyl, .
hoter oar I al BETOMRYE K AP mPied i e nrp Auteldy Wlinuel BRGNS asctive s
-NH-, N( Cl- 6ingtddydn},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 NS-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.



15 R6' is hydrogen, alkyl, substituted al kyl, acyl, cycloal kyl, substituted

cycloal kyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted
het er oar ywo mrydiak kyl , cycl ohet eroal kyl, substituted cyclratatzroeddRyl |
het er oaryl al kyl , heteroal kyl, cycloal kyl al kyl, cycloheteroal kyl, am do

and sul fo; whereas the generic substitu%ﬂt groups have neani ngs identical
with the definitions 20 of the correspondi ng groups as defined in this

| egend, wherein "hal ogen" refers to fluorine, brom ne, chlorine and iodine
atons; "hydroxy" refers to the group £I¥Ms"nercapto” refers to group - SH;
"alkyl" refers to branched or unbranched Cl1-C6 chain which is saturated or
25 unsaturated being selected fromthe groups such as nethyl, propyl,

i sopropyl, tErHsterbuyotic,conipoyhds basedydn Nesitistitated adenipanfite, gcheaieforulll and
the like exemplifying this tern WD 03/ 040144 PCT/ CZ02/ 00045 45
"substituted al kyl" refers to alkyl as just described including one to five
substituents such as hydroxyl, nercapto, ®skyl nercapto, hal ogen, al koxy,
acyl oxy, am no, acylam no, hydrazino, carpanoyl, am do, carboxyl, sulfo,
acyl, guanidino and the |I|ike, whereby th grougs may be attached to any
carbon atom of the al kyl noiety; 5 "al kdXy ot the group -OR, where R
is al kyl, substituted alkyl, aryl, substitute , arylal kyl,
substituted arylal kyl, cycloal kyl, subskitute oal kyl ,

cycl ohet eroal kyl or substituted cy et erNal kyl 'as defined herein;

“al kyl mercapt 0" denotes the group -SSR where R igjas defined for "al koxy"
group; "sulfo" denotes the group -SO3R, where Ris H, alkyl or substituted
al kyl as defined 10 herein; "sulfam do" denotes to the group SQZNRR' where
Rand R" 3s H, alkyl or substituted al kyl; "acyl" denotes groups -C(OR,
where R is hydrogen, alkyl, substituted alkyl, aryl, substituted aryl,
aryl al kyl, substituted arylal kyl, cycloal kyl, substituted cycl oal kyl as 15
defined herein; "aryl oxy" denotes groups -QOAr, where Ar is an aryl,

substi tuted adthe pRELREARCHIY HoeptablRShitd ERHF MafeRiParyl group as defined

her ei n. "aIkyIanlﬁo" denotes” the group -NRR , where R and R may

i ndependent | B2 be hydyageogbaloge, Kydroxyulatioky.uamihoallydtazo.ametcapoy lwatbokul, ed

aryl, heltoer Ogyra}/)l), rg{ro,sal%rtl)i%g,l stu&I o,eéjulfa%(ljdor,] %Ey QI%?I{OY la.cyﬁ‘c?xy(,:I gflgypa%%n(t],edri:ﬁi(}rl]émino,

alkylmercapto, cycloalkyl and carbamoyl group,

R6 is alkyl, substituted alkyl, cycloalkyl, substituted cycloalkyl, cycloalkylalkyl,
arylalkyl, heteroalkyl, heteroarylalkyl, cycloheteroalkyl alkyl or R6’-X,
wherein X is -O-, -S-, -NH-, -N(C1-6 alkyl)-;

15 R6’ is hydrogen, alkyl, substituted alkyl, acyl, cycloalkyl, substituted cycloalkyl,
aryl, substituted aryl, heterocycle, heteroaryl, substituted heteroaryl, arylalkyl,
cycloheteroalkyl, substituted cycloheteroalkyl, heteroarylalkyl, heteroalkyl,
cycloalkyl alkyl, cycloheteroalkyl, amido and sulfo;
whereas the generic substituent groups have meanings identical with the definitions

20  of the corresponding groups as defined in this legend, wherein
“halogen‘ refers to fluorine, bromine, chlorine and iodine atoms;

“hydroxy* refers to the group —OH;
“mercapto* refers to group —SH;
“alkyl“ refers to branched or unbranched C;-Cs chain which is saturated or

25  unsaturated being selected from the groups such as methyl, propyl, isopropyl, tert-
butyl, allyl, vinyl, ethinyl, propargyl, hexen-2-yl and the like exemplifying this term;



"am do" denotes the group -C(ONRR , where R and R may independently be
hydr ogen, al kyl, substituted al kyl, aryl, substituted aryl, heteroaryl,

substi t utwe o3lveties oaryl as defined herein; "carboxyl" den@casczodeomsoup
-C(OOR, where Ris hydrogen, alkyl, substituted 25 alkyl, aryl,

substi t ut ed aryl, hetaryl or substituted petaryl as defined herein;

"acyl am no" denotes the group -NHCOR, where R may be al kyl, substituted

et orary 1 o Subl s R PR bl A St BRR b oren S e
where R is al ky¢h ok Wdtbxyl:%Qn radptd,” alRyImedEaptd, €hQbGer OalRBk Bﬁ %Tﬁ)txg? abmn
en |

carbocyclic group havi n at | east one aromatl C ring as p%enyl
or nultiple cérdenywd hyfiagino; parhmmey, altmdoeaﬁgtbobﬂe snifmgadys guanrdmmt i g

pCT] Cz021 00048 8 Ta0parie PR ik bRl by Srp B SRRyl auleriBog

whi ch is ofti Galabky" denbesithdigredp V®Rhwhé?élalts(alkfyl wabdtiinel iakylardr QuRsuRdCh as
hal ogen, al ky hydr)ﬁ ?é am no, acyl arnino, carbanoyl am no, ‘hydrazi no,
mer capto, al k8, & ?y) Her csubstiuted] kymyiativho, cusipallsyl, ~ cubssisnigdl, ~ ayictoatkylsul f o

as defined hergiiBhe éroallﬂglt &Is%ﬁéfﬁht% §c%ﬁ%'ie?o§l?ylaa@ ddfréd l‘r’errﬂ}xed or aromatic

t
carbocyclic group havin | east ©one ro atom such as N, 0 or S,
within the ri n@kyllrrkfecapmi‘gidnetengmegrmgi é%udxlereal&; is emdeﬁnyd for[ﬁ;’lkb;@y‘l group;furyl

I tipl d | . K
benzof ur any! - whiEh CEARob O R T YOme dURER s P bkalionbdiedialo sudeaner

hal ogen, agm ngerehlydroxy cyano, nitro, rrercapt o, al koxy, al kyl am no,

acyl am no, 10 car bam)yl am no, acyl oxy, dialkylam no, al kyl nmercapto,

car boxyl , ami dsulfagudd‘o denased fiarthelgroem SQNRR" hhess Rdahdl nR'd i "Hetkiybaryl "
refers to a h teff %’ac £ in which at | east one heterocyclic ring is
aromatic; "su sbts B %l Heteroaryl refers to a heterocycle optionally nono

or poly substi édyt edenolé Holipk Ql‘(@)R,OwBér%q{WH%rb%é}ﬁ' lﬂfl Oéﬁﬂﬁntﬁﬁﬂcah(rﬁsaryl

hal ogen, am no, r yano, nitro mer capt

acyl am no caf¥s Hgmda%’h@fyld&yll, G%;Stltumdaarkl}lka'mqyo oalkal Isybmmempjzcmoallqamboxyl
am do, %O stllel fo} and the |like as defined; "arylalkyl" refers to the
group -R- wﬁere |s an aryl group and Ris al kyl or substituted al kyl

group wher ei n“ztrhkexa‘r ylbncgépgmﬁpsté(DIADMHe%A} liy/ ab@ryd, n@%ﬁ%ﬁieﬁ%‘ﬂdh&&oa
substituted with groups such as hal ogen, amino, “acyl am no, car bamo Iam no,
substifuted heteroaryl group as defined herein.
“alkylamino® denotes the group -NRR’, where R and R'may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl or substituted
20  heteroaryl as defined herein;
“amido“ denotes the group -C(O)NRR’, where R and R’ may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted
heteroaryl as defined herein;
“carboxyl* denotes the group -C(O)OR, where R is hydrogen, alkyl, substituted
25 alkyl, aryl, substituted aryl, hetaryl or substituted hetaryl as defined herein:
“acylamino™ denotes the group -NHCOR, where R may be alkyl, substituted alkyl,
heterocycle, aryl, substituted aryl, heteroaryl and substituted heteroaryl as defined
herein;
“carbamoylamino” denotes the group NHCOOR, where R is alkyl or aryl;
30 “aryl” or “ar” refers to an aromatic carbocyclic group having at least one aromatic
ring as phenyl or biphenyl or multiple condensed rings in which at least one ring is

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



hydrazi no, acyl oxy, al kyl, hydroxyl, al koxy, alkyl mercapto, alkylam no,
arni do, carboxyl, hydroxy, aryl, nitro, nercapto, sulfo and the |ike as
defi ned heosisr#o144 het er oal kyl " refers to the group -R-Het pUTec&2i0ed45i s a
het erocycl e group and Ris an al kyl group, said heteroal kyl groups being
optionally unsubstituted or substituted %? wi th groups such as hal ogen,
am no, hydroxy, cyano, nitro, nercapto, alkoxy, alkylam no, acylam no,

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

sul fo, sulf amsal?ﬁm‘éﬁ% aéi‘]equ?fﬁég ae/wa%w%%ac_ e‘vmg*gé“r%‘@}lg‘v H@ﬁ%wgr‘yllﬂal kyl "

refers to the,Qraupye Rntgba A rm(;b"sréi‘ncﬁ'%"hraldgén,aalﬂﬂ %&9@%} arﬂanPchlﬁﬂﬁuoR I'S
rea ro al kyl

al kyl or substituted al kyl e s the het ary roups can
optional | y 30cabmmaysambisoj hydrezingr meighptoj alkoed alkitlmetdaptogatypsnisochnas,

hal ogen, al kyl,, supstituted | kyl., al koxy, al kyl mercapto, nitro, thiol,
sul fo and thecalrt?%ér’)gé"%lé'f'ﬁﬁéﬂ&?@égihﬁreﬁbf ore; WO 03/ 040144 PCT/ CZ02/ 00045
47 "cycl oal kylheter &fyBleS réferstrotinviets@itat&d/6r dr6mafic BRbYGXAE igford HalInglHt QHR

containing 3 to 15  carbon atons; "substituted cycloal kyl" refers to a
cycl oal kyl grogphetesapten; sughondVt @ driSsevithim bl fegicthe sinkrising heglgrsodpas

consi sting of gen. ] r C ifro... 5 I t,0, al koxy,
al kyl am no, a@{i@lg% ﬁgtld)ggéﬁgj%cﬁgnﬁﬂ%?lea%oépg%?& S&i‘fzalakc’yl %unﬁ‘lgaﬁzg?lpyl’ pu”nylﬁ‘

al kyl mer capt oquisdinlybztybenzafuraiey] whidhfaan optibdalyl boynsaluditdtbd of subetiageddeiti ned
herein before; "cycl oheteroal kyl” refers to a cycl oal kyl group as defined

wherein at | &X4q8e8n8MF, thYEroxy; f¥anee ki shcatoudkewy, ralbilaaisg. @exlsmuogr oup

sel ected fyo 0L L d o i d h 0 | "
refers tolO; ?f@fbg‘hogtléewg% EE#’ l°§'rjoﬂ‘éﬁ‘glsa$‘ﬁté?’e?%9§%éfﬁ£#té§ c%&c’ﬁ g@ﬁ{oﬁ#ﬁ% bne to
five substitumifamjdes aohthedikeak dgfemed, ami no, hydroxy, cyano, nitro,

mer capt o, al kgxy, al kyl am no, acyl am po, carhanoyl am no, acyl oxy, . .

di al kyl ami no, %ﬁflek%%r@g%ﬁ do EZ‘P\E;?SWF{% a‘m“abgl éhl)i?aéE ogg| heteroeisliandng ne | ke
as 15 defineg,herei n before; "cycloal kyl alkyl" denotes the group

-R-cycl oal kyl wheré cycloal kyl is a cycloalkyl group and Ris an alkyl or
substituted alskidtitwthe heieroarylé refers toal kegé¢rogyctaipptianaly noptoi amgdly yuliseituted

snsubst 14 e RS AR U Ll SR BILRG WSk N S, o011
gisal gg} ?nmégoh@?f‘g#%’t%),”ﬁk@@?ta%ylErﬁfn@?%é&llamiﬁaj Sbartdl1{RinoS BYINY doui@nshte |ike
alkylmercapto, carboxyl, amido, sulfo, sulfamido, and the like as defined;
“arylalkyl* refers to the group -R-Ar where Ar is an aryl group and R is alkyl or
substituted alkyl group wherein the aryl groups can optionally be unsubstituted or
20 substituted with groups such as halogen, amino, acylamino, carbamoylamino,
hydrazino, acyloxy, alkyl, hydroxyl, alkoxy, alkylmercapto, alkylamino, amido,
carboxyl, hydroxy, aryl, nitro, mercapto, sulfo and the like as defined herein;
“heteroalkyl“ refers to the group -R-Het where Het is a heterocycle group and R is an
alkyl group, said heteroalkyl groups being optionally unsubstituted or substituted
25  with groups such as halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy,
alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino, alkylmercapto,
carboxyl, amido, sulfo, sulfamido, and the like as defined herein before;
“heteroarylalkyl* refers to the group —R-Het-Ar where HetAr is a heteroaryl group
and R is alkyl or substituted alkyl whereas the heteroarylalkyl groups can optionally
30 be unsubstituted or substituted with the groups such as halogen, alkyl, substituted

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



"cycl ohet eroal kyl al kyl" denotes he group -R-cycl oheteroal kyl where Ris an
al kyl or substituted al kyl wherein the cycl oheteroal kyl groups can

opti onal | woms/ownmgubstituted or substituted wi th hal ogen, parmamm2/obosdr oxy,
cyano, nitro, nercapto, al koxy, 25 al kylam no, acyl am no, carbanoyl am no,
acyl oxy, dial kyl am no, al kyl nmer capt o, cq{boxyl am do, sulfo, sulfam do
and the |ike as defined herein before and the racemat es, optical isoners

and acid salts t 2. Heter ounds sed on N6-substituted
adeni ne of thé’yf:@?‘ﬁféif?arefers o2 4 b"ég‘i"\éf’}‘@‘ctq{ Wal‘ alg}aﬁ]egré’flﬂ CORBINEEpHURY i s

sel ected fron@rkar ysls.oxy- 3- chloroxybenzyl am no) puri ne,

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

hydr oxy- 5- chl ‘Gubsiswed| eyelaadRyb rpfeeg to a cycloalkyl group comprising one to five

6- (2- hydr oxy- 6-chl or ohenzy fﬁam no) rine, ? V\ggOBI 040144 PCT/ Cz02/ 00045 48
( 2- hydr oxy- 3- "BIUHENS JTOMthe BIRIP S‘S%n%? I PEE%y ARNC o BYBORYy PN Y Bur i ne,

6- (2- hydrﬁxymérchﬂgoblﬁﬂ)@/'éﬂl@lﬂﬁ)ﬂl@uhéﬂﬁmno carbamoylamino, acyloxy, dialkylamino,
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convert chlorine, bromine, or methylmercapto group at the R6 position to any other
20  meaning of substituent R6, as described herein before, to obtain the compound

having formula L.

4. A method of preparing compounds, composition matter of the formula I,
according to claim 1, wherein R2 and R6 are as defined in claim 1,from the

25  heterocyclic derivative having formula I, wherein R2 is hydrogen and R6 represents
amino group, is substituted at R6 position by reaction with aldehyde having formula
R6°-CHO, wherein R6" is described herein before, in order to convert amino group
at R6 position to any other meaning of substituent R6, as described herein before, to
obtain the compound having formula I, wherein R2 and R6 are as defined in claim 1.
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yield and quality of agricultural products. WO 03/040144 PCT/ CZ02/00045 56
12. Heterocyclic conpounds based on N6-substituted adenine according to
claiml wo®osemka | for use as cosnetics for inhibiting rageczeg/oend
senescence of nmammalian epidermal cells, such as keratinocytes or _
fibroblasts. 5 13. Heterocyclic conpoundssbased on N6-substituted adenine
according to claiml1l of formula | for use as growh regulators in ceII

cultures for th lationo roliferati. nd nor phogenesi s, Use
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i mrunosti mul ation su I'S” Or in suppressio
rejectionsin forauadlfer. use as growth regulators of plant, mammal, microorganisms, yeast and

fungal cells.

7. Heterocyclic compounds based on N°-substituted adenine according to claim 1 of
formula I for use as cosmetics.

10
8. Pharmaceuticals, cosmetics or growth regulators, which contain a compound of
the formula 1 or its pharmaceutically acceptable salt, including a pharmaceutical

carrier.

15 9. Method of using a compound of the formula I for preparation of affinity
absorption matrices, immobilised enzymes for process control, immunoassay
reagents, diagnostic samples, as well as compounds and oligonucleotides, labelled by

'4C, *H, avidin or biotin.

20 10. Method of using a compound of the formula I or their pharmaceutically
acceptable salt, including a pharmaceutical carrier for preparation of a
pharmaceutical composition destined for use as mitotic or antimitotic compound,
especially for treating cancer, psoriasis, rheumatoid arthritis, lupus, type I diabetes,
multiple sclerosis, restenosis, polycystic kidney disease, graft rejection, graft versus

25 host disease and gout, parasitoses such as those caused by fungi or protists, or
Alzheimer’s disease, or as antineurogenerative drugs, or to suppress

immunostimulation or for the treatment of proliferative skin diseases.

11. Heterocyclic compounds based on N°-substituted adenine according to claim 1
30 of formulal for use as growth regulators in agriculture, especially for increasing of

yield and quality of agricultural products.
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12. Heterocyclic compounds based on N°-substituted adenine according to claim |
of formula I for use as cosmetics for inhibiting ageing and senescence of mammalian

epidermal cells, such as keratinocytes or fibroblasts.

S 13. Heterocyclic compounds based on N&-substituted adenine according to claim 1 of
formula 1 for use as growth regulators in cell cultures for the stimulation of

proliferation and morphogenesis.

14. Use of heterocyclic compounds based on NS-substituted adenine according to
10 claim 1 of formula I for the preparation of product destined for cloning of plant or

mammal embryonic cells, preferably oocytes.

15. Use of heterocyclic compounds based on NE-substituted adenine according to
claim 1 of formula I for the preparation of drugs destined for suppression of
15  immunostimulation such as arthritis or in suppression of transplant rejection in

mammals.



