1 Title Heterocyclic conpounds based on N6-substituted adeni ne, nethods of
their preparation, their use for preparation of cosnetic preparations and
grow h regul ators, cosnetic preparations and growh regul ators cont ai ni ng
t hese conpounds Description Technical field The invention relates to new .
het erocyclic derivatives based on N6-gubstituted 10 adeni ne, having
anticancer, mtotic, inmunosuppressive and anti senescent properties for

pl ant, animal and human cells, nethods of their preparation and their use
as drugs, pharmaceutical -conpositi omitle whi ch contain these derivatives as

active ounq and t he use of tpese derjvati ves for the preparat| on of
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cytokini ns. St ruqirepaitions aad promah realdtors ocmbinfrighBess Yb@kbidds bel ong to the
honmogenous group of N6-substituted adeni ne derivatives, playing an 20
inmportant role in many different devel opnental processes, including cell
division, growh and differentiatpefpaispWel! as flower and fruit

devel opment. They can break seed dornmanc i nhibit apical dom nance and
stinulate the growh of side shoots, del ay the cell ageing, increase
stress resi st diechnicafffebtt cel | menbr ane permeability and cause

accunul ati on of varjous tabliteS| t he sj of thelr ion 25
(Let ham a Pal ni 1983 nyetion FelAses toynH etqsﬂgyglleﬁem@avesmg Nk‘f&ﬁ wﬁ
D.WS., gk, JMtfine HaVin g‘ahﬁéa!ﬁ% T, ﬁh%m: %rgﬁxtekéﬂé dHH sdrdReht ﬂ@g

LT uxins is

Press, Boca Raton, °~ Lon Tokyo Interaction wt
especi al |y i ngor plantt ammalsandrhum cmﬂs oﬁeth@dslof ttieiv pspanatiameind thewlusd ason  of

cell different] atlo t tlss ecult res og, Mller 30 1957). The
general defi n| ‘fft}‘)“&ﬁ? Eﬁ‘h‘hﬁse&e&\)@%ﬁsé@ﬁﬁﬁfﬁor s is

al so based on éoﬁip%uﬁ‘d hiRCthe ﬁ@&qgese'aenvﬂﬁf& 91 ion 6PArRYS BosARetic- ANN.
Rev. Plant Physiol. 21: 359-3 84, 1970). 6-benzyl am nopuri n ( BAP),

together with peepagations, in bwzeohsdagicyl mg@sseasmazosxamqsuad ayagrkcultire. f or pl ant
invitro clgltures Thi s conmpound was for long tinme thought to be purely
synt hetic, "Thowever, its natural occurrence in plants.

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, incluaing 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




was recently proved. There are usually refereed as a cytokinins also a
conpounds having limted or none biological activity (7- and 9-gl ucosi des,
am no acid 5 conjugates, sone hyper nodified cytokinins in tRNA). Fromthis
reason, conpounds structurally derived from N6-substituted adenine are

refereed as cytokinins also in this application. Since all living
organi snms on the Earth have been evol utiopary devel oping together for many
mllions of years, the presence of regulatory interactions of plant 10

conpounds,  as ugilIpkbed ASandlchve EftoBRinTeY Hlaki i !
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anal ogues knog\%uq%r?l& derdye _fr%%sﬁ%%&%ﬁf%& elaﬁ‘?/’?ﬁetr?"tﬁir?sﬁﬁog@fnsﬁsot‘ﬁi s

i nvention ar etmﬁ@ni@@%ﬂi c conpounds based on N6-substituted adenine of
the general formula | adenine have fornula | F6 and the pharnmaceutically
acceptabl e salts thdrcesl! livingpeganisme ansthpyiridgkave been eyelntionagyddeweloping koxy,
Ul fo, sul t gL b RGN o R " Bihve BB Bl et i Rermitiob S pfaRE
al kyl mer capt ocoray@inds)| &y tytakiding afd)dARyimgs abd humalRGah e Hskitted. ByRidih Lt €d
al kyl, cycloal kyl, substituted cyc|oal kyl, cycloal kyl alkyl, arylalkyl,

het er oal kyl, H f@#&@ﬂ%&?‘i@yﬂ@b@%P@?féﬂ@%ﬂﬁf%fpﬂtéwl?wl@rmmamxps whariseh Xi s
-0-, -S, -NHyud NSdab yiya; ol Sps e a , | | kyl,
acyl, cycl oal &Iﬁ , Su nst‘%’%lét e\ﬁée crye§ﬂ ggl Eiil%%g&%g gl}afll h&}séhbéﬁgﬁﬁlﬁfé%%af %ﬁ
heterocycl e, nflaemusony] antcdnsér immedodappressivd, AntivialyArall &tfikr, drugs could be

cycl ohet eroal kyl , syhstituted cycl oheteroal kyl, heteroarylal kyl,
het er oal kyl , E%?QIOBZ\FR%}’LS%P |PULLRSS H@Eféﬁﬁéﬂ“}t‘fﬁﬁ, ami do and sul fo; whereas
t he generij¢ substi i i 3 i

generijg THE B Bf BPRVARYR tggg,@g@%@g;ﬁﬁe; 1rﬁelhfl§gu§5|rle§es§geh FO% s i n

definitions of the corresponding gro ined in
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
C
A

25 1



15 "hal ogen" refers to fluorine, brom ne, chlorine and iodi ne atons;
"hydroxy" refers to the group -OH, "nercapto” refers to group -SH "al kyl"
refers to branched or unbranched Cl1-G chain which is saturated or
unsaturated being selected. fromthe groups such as nethyl, propyl,

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

mer capt o, al kghm{e%gxtrgaqe{g@éaggg?%e&% gfj f‘?ﬁ%tg’g%feiﬁm no, acyl am no,

hydr azi no, carbanpyl, am do, , guani dino and the
| i ke, wher eby RZheise hydoegss, mhglopen, athydoixgd slboxyny avsintyonhyaitat) ofmetdaptoal kyl

iety; 25 "alk " d t th -OR, wh R | kyl., bstifuted
g‘lJ Ik)e/l y aryl, a&t?ﬁi)ﬁ‘?‘?’&?%ntao’ e%ws ?ﬁ’g’l’gfgﬁouﬂgpl k‘yﬁ” %eécgi tsﬁlfl ‘ésd%‘él%’P%‘Pi;Fﬁa;mn%, ©
| oal kyl , i | - i
cycloal kyl', sybabis dike§thneins cﬁiﬂ&lﬁlmnoﬁ gl?kginfﬂ?@ip%, Q?%l{?%lkyloarnd%é’r@tﬁlﬁl?lggrf% - SR,

cycl ohet eroal kyl as défined herein; yl mer cap denot e

wher e R i s3as Réefsi alkyl, fsubstitatied aligyl, gyabeatkyl, Substifuted dpslolied, tyndoaliydalpyl; SOBR,

where Ris H, _alkyl. or substituted yl ef i ned 0 herein; "sulfam do"
denotes to thg%éir%’(}pgeégf f\gﬁéqﬁglal(glnayq?@w&goql}fﬁgmygpr or substituted
al kyl ; Ccacyl Re’Sendessin groups -C(O R, where R is hydrogen, alKkyl,

substituted al kyl, aryl substituted aryl, arylal kyl, substituted
arylal kyl,  &8r8alrRy-NHubN{GC-6ekalcycl oal kyl as defined herein:

"aryl oxy" dengtes Qr - et MMIET r. is an aryl. s tituted aryl,
hetgr oa?/y I o?% 51§St%8§c%g%§ ’ufﬂe?gf’ ﬁg?%l}@gtfﬁyl,ga}%lu&yglgal%g},inggﬁnﬁg éyﬁgalgyl,

"al kyl ami no"  aggnettasinithe GYioUkterdile, hdté’t@irgl, ReudBitulddmavterdaRtieRB)MIRNL | y be
hydrogen, alkyl, substjtuted alkyl, aryl, substituted aryl, heteroaryl or
substituted Rethetapytkyl, assuéét#til%éd %&@ew,maﬂadh ddreterepsylalkels thatergallsylp

-C(ONRR , d}?@ . 10 hydrogen, alkyl,
substituted ‘Q’F%l/ﬁll@é%]&lﬁgﬁ@ﬁe%u g%gg‘;‘?‘f‘ddﬁsé‘pgr oaryl, substituted
heteroaryl as defivhedaheheiganericcaubbiinyit” grdgmohese hitenigso ienti& QuEP thovher e
R i s hydrogen, fal.k |, Sklbsti tuted alkyl, aryl, substituted aryl, hetary
or substitutede HE’(‘%%H“ QEOTERSPOIKIRE STaVRS; 35 defiregdp thiflegsnd, vherrit es t he group

N3 e by decblbrnguhaiid ke oSyl ooy ey
her ei n; “hydroxy“ refers to the group ~OH;
“mercapto refers to group —SH;
“alkyl“ refers to branched or unbranched C;-Cs chain which is saturated or
unsaturated being selected from the groups such as methyl, propyl, isopropyl, tert-
20 butyl, allyl, vinyl, ethinyl, propargyl, hexen-2-yl and the like exemplifying this term;
“substituted alkyl® refers to alkyl as just described including one to five substituents
such as hydroxyl, mercapto, alkylmercapto, halogen, alkoxy, acyloxy, amino,
acylamino, 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;




"car banoyl am no" denotes the group NHCOOR, where Ris alkyl or aryl;
Ccaryl'c or "ar" refers to an aromatic carbocyclic group having at | east
one aromatic ring. as phenyl or biphenyl or nultiple condensed rings in
which at least one ring is 20 aromatic as 1,2, 3, 4-tetrahydronapht hyl,
naphthyl, anthryl, or phenanthryl; "substituted aryl" refers to aryl as
just described which is optionally substitguted with one to five functional
groups such as hal ogen, al kyl, hydroxy, am' no acyl am no,

car banmoyl am noacyity démdbtds I 0 o0,
am do, carbox;y:lT nltro@oygﬁ (%(??%,Swg |ned %%h yg%%ﬁ tgérllé&glrgéﬂ
refers to an auhsatwbmu awlalhybnwhStlmt@hm’gb&ybqucloglkgl,usulbmwmgcwtoallq'asi one
het ero at om aqu Oor S, within the ring; the ring being single such
as pyranyl, pyr| furyl or nmultiple condensed such as qui nazolinyl,
purinyl, qui ﬁaﬂylcﬁz"f deriotbe proahH LOAY whehi AR iCANaQPHBRACY RR hﬁ%&%}?r bt ut ed
or substltuted W t hal ogen, am no, hydroxy, cyano, nitro,” nercapto,

al koxy, al kyl avhswtecumrmyhgmums é%fmbdihwiram no, acyl oxy, dial kyI ami no,

alkylmsrcapto‘ d | f OprppSUl fram t he |.i ke as defined;
“heteroaryl " ; @ H%Egt e{r?‘%céﬁ% NRB i We, g F‘é‘gg{iﬂ@p{énﬂ%@@c?q c

ring is ar orrhydmgen sumyt,lshbsteﬁteﬂ%l@l W%'subd’tﬂft@d 2yl Ohterd8lE 0P GiKstituted

optionally mJg%ero I}f substl tuted with one to fi've functional groups,

such as hal og 5@3’;‘1 cyano, nitro, 5 mercapto, alkoxy,

| kyl am | |
al kyl et capt it Do o r‘peagpa% TORRROVVERE B S 1 oS Plinendantlyehs nec:
"aryl al kyl0 r bydogert o aﬂdyl: wbstitpted R-afityl, Wi§T, esuBétxtuﬁdadiylaf}ﬁé{er&&ﬂU Butsfitht&d 1 S

al kyl or sub titut pup wherein the aryl groups can optionally be
unsubst it ut ed ‘Eff”o EB%S‘?H(‘%SI"?@%‘%W groups such as hal ogen, ami no,

L0 L1 10, COR S iy CEORR, S 1, 9l S il <
mer capt o, sul dlsylaargyl, tshbstltuﬂeéaad; lﬂai—ylmeduﬂtetwdhetarymtc&ﬁﬁéd kerdin; r ef ers to

the group -R-Het re, Het het cle group and Ris an kyl .
" group, said heatcgl,aggquiengfeadﬁggwgpnm Wﬁ?rF’ m@ylhssqlkylu@@@m@ted alkyl,

substitut gl Witblac QR %H%t&@d g 1%@5'
mer capt o, al koxy, % al y am no, H@g/ a?rlﬁrll(r)f(i)r§ car Bud}m}t&f%ete %F dgh%do
di al kyl ani no, heseiky| mer capt o, carboxyl, arnido, sul fo sul fam do and t he
i ke as deflned here n .bef - "het e | kyl " ref to the group
"R Het-Ar  whePEaney 1pg genr%étsé]?eo%fPWW %ﬁeﬁlﬁﬁ‘dfkfy%"or substi tuted
al kyl wher eas“drjie dreher Ry thk ¥lonthiio ¥R bk fout ed
or- substitut eagﬂwith t he gr oups such as ﬁa égér?l &P@{lga%%gsgtl %Lﬁ?&hh

ring as phenyl or biphenyl or multiple condensed rings in Wthh 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;



20 al kyl, al koxy, al kyl nercapto, nitro, thiol, sulfo and the Iike as
defined herein before; "cycloalkyl" refers to a divalent cyclic or

pol ycyclic al kyl group containing 3 to 15 carbon atons; "substituted
cycloal kyl" refers to a cycloal kyl group conprising one to five
substituents fromthe group consisting of hal ogen, am no, hydroxy, cyano,
nitro, 25 mercapto, al koxy, alkylam no, acylam no, carbanoyl am no,

acyl oxy, dial kyl am no, al kyl mercapto, carboxyl, am do, sulfo, sulfam do,
and the |like & g%bme ' L | t " S.10 -
cycl oal kyl groﬁggas de?fﬁgéﬁ%ﬁéﬁgﬁﬁeggeHgggﬁwgng %?Q?ﬁgyhgfﬁg§ﬁgkﬁbgége
group is repl acwdtisith a group selected fromthe groups NH, OH, 30 SH

"substituted | t | kyl." f t | ahet | Kyl h i
dofined whi c B RN orehey B & ey b pPaomilichons ohapGguRs A no.
hydroxy, cyanyithBord ol five ﬁ'ﬁétfo%EF oufs QXY S ;l*a%?@g%{ﬁ%o, @%#%@Qf?&oa H1itré)o

car banoyl am no, acyl oxy, dialkylramno, a
sul fo, sul faninrscaphal alknxy) alkplageno, deylaméw, ketbeinnylaminay, ecylogy odigiylaminoal kyl "

d t th - R- | gal kyl l.oal kyl i | kyl 5
and R s an ariymeredetfay sl wire oRBeR o she Pl Setehed or oups can”
optional Iy be“aysibat iréfuisad thE gfotpSIR-AH b@dreMAk i Qx@hﬁg%?wégmdm’ is UGN Q¥Y,

cyano, nitro, nmer ca(ﬁt o, al koxy, al kylam no, acylam’no, r banoyl am no,
acyl oxy, di alSWsatifethalkyhpteypiwhereinsho aryt graves wan oativridly Bundsobstisuted ami do

and the like def | in, 10" | ghet er. oal k al kyl " denaot es he
group -R-cycl o es'g;&elrﬁédalqﬁ% rg%lgdrse‘b”‘fi‘{%i & jﬁ?ozﬁe&,ylamg}o, ¥ PPy FHFagpYlgino,
wherei n the cyedabiadenopbigy! algylpthzﬁrdk?r) ARdRy0 Nty 1MeRBptaN WUQSnhih st @Rido, OF
substituted with hal ogen, am no, hydroxy, cyano, nitro, nercapto, alkoxy,
al kyl ami no, aC3Paxyli WHIrosnm aryh moHe, gsrAapLo, aulfo and,the dika k gefined herein;

al kyl mer capt og ¢ ' [ ¢ Ldo and the |ike as.defined
herein before %%&%%%9{‘%&&?%?&%?82# Ig%%elt g}g*ﬂfeieﬁs%ﬁse% @e'%%lrl%ycj%grg g gf“?g’f Ar eof
The fol | ow ngalkgt igwaip] waid Ietezoglieylt groupsabeiig RpEbRIIyEEhsubRREY or substituted

6- ( 2- hydr oxy- 3-..chl or oxybenzyl am no) puri ne, .

6- ( 2- hydr oxy- ﬂ‘@hg@PB%éHE}ylaérﬁaﬁﬂﬂeﬁu Amo, Iydroxy, cyano, nitro, mercapto, alkoxy,

hydr oxy- 516hl giohengy! awi ur, : : .
6- ( 2- hydr oxy- 6-k2hl i dbgﬁzmrgﬁ ﬁg‘ﬁﬁgﬁlﬂ'lﬁgm%- acyloxy, dialkylamino, alkylmercapto,

(2- hydr oxy- 3- catiokydayidaysulio) mifamidn, afid {f2-liky ds defired-Hereiiobefozey | am no) pur i ne,

6 20 (2-hydroxy-5-iodobenzyl am no) puri ne, .
6- ( 2- ﬁlydr )olxy_ éﬁfqtgagy%ili ?ﬁf.rﬁ &9 g@agrﬁgp —B-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 alkyl group containing 3 to 15

carbon atoms;

“substituted cycloalkyl“ refers to a cycloalkyl group comprising one to five

substituents from the group consisting of halogen, amino, hydroxy, cyano, nitro,
25 mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino,

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

before;

“cycloheteroalkyl” refers to a cycloalkyl group as defined wherein at least one of the

ring methylene group is replaced with a group selected from the groups NH, OH,
30 SH;

2

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

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



(2- hydr oxy- 3- br onobenzyl am no) puri ne,

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

6- ( 2- hydr oxy- 5- br onobenzyl am no) puri ne, 6-(2-hydroxy- 6-

br onobenzyl am no) puri ne, 6-(2-hydroxy-3-fluorobenzyl am no) purine, 6-(2-
hydr oxy- 4-f | uor obenzyl am no) puri ne,

6- ( 2- hydr oxy- 5-fl uor obenzyl am no) purine, g 25

(2- hydr oxy- 6-fl uor obenzyl am no) puri ne, 6-(2, 3-dl hydroxy- 4-

(5 B hydr oy SO RREARE. ok B Yoida b RS sl At e
met hoxybenzyl zaimlk}damumj bkylrfler bt Q- darbasell, 0 umid; rﬁﬁtfblOEM&@xﬁab! | A 1) Iy | h@e

(2, 6-di hydr oxy- t hox benzyl am no) purine, 6-(2, 3- di hydr oxy-4 30
chl or obenzyl alff 5h e062(2 3-di hydr oxy- 4- chl or obenzyl am no) puri ne,

el of obenzyl antT ol g QepB¥ RGP R et SRR et

6- (2, 6 di hydr meﬂobe&xzykghbn&hb&mute@ all@i (Wheteiflithy @Fy@mhﬂk?r groups can
chl or obenzyl am no agurl ne, g%}Z g] di hydr. oxy. br onobenzyl am no) puri ne,
6-(2, 6- di hyolPBSt‘gF2 Yi 5o BhuRstimts %5\%&@#@ wigh (lzlagen; AfROpyd®xy, cyano,

f I uor obenzyl agitng) paskiane, g,k(,g 6- ﬂﬁly’qfn%xy ﬁ'lar*ﬂgb(:h&ﬂ?éﬁg&ﬂg%in ’ro{i}&} urine,

am nbd) p

6 5 (2, 6- dlhydroxy 3, 5-di br onoBenz rrn

di i odobenzyl ad‘laﬂﬁf)lépumo,nelkybne(r@pﬁo,dcdnbtd«yd;xymﬂpSsdifdI sxﬂfaﬂb&@zanﬂaﬂienmaepugl ne,

6-(2 quorobegFﬁ' g ne).purine, 6-(3-fluorobenzyl am no)purine, 6-(4-
Of | uor obenzyl ;I% 'ne, 6-(2-bronobenzyl am no) purine, 6-(3-

br omobenzyb ani gyldheteraiey! Gy~ &h@ﬂé@ﬁ@ ﬁ)\abaﬁlcgabﬂé{éﬂomgy \%h&%k is an alkyl or

i odobenzyl am no) purine, 6- (3-i odobenzylam no) puri ne
i odobenzyl am mb)spmtefdrﬁkyl @ul(emmthle@ydbbm;ohkm groppcanroptiofially2be unsubstituted

chl or obenzyl a 0 r| ne, chl or oben am no) purine, 6-(4-

chl or obenzyl a?#rnls g) ‘f“’eﬁil witls I%i} B e AN ﬁr%ﬁ NORB0r iHED, B‘C{CQPtO alkoxy,

15acet yl benthl&maﬁQﬂ@Uﬁdyﬂﬁun@ (:Ab@:ﬁ@ﬁ)ﬂnhﬁﬁz%#&%& a@l&}f’lérﬂgm Ga'll%)gmercapto
|

kar boxybenzyl am no) pur.ine, 6-(4-kar boxybenzy

acet oxybenzy| &Perslaminesulio,sglfavistonegitkmiikd @rdeﬁoe)qohﬂreméaeﬁﬁse (4-

15 and the racemates, optical isomers and acid salts thereof.

The following derivatives are particularly preferred, namely: 6-(2-hydroxy-3-
chloroxybenzylamino)purine, ~ 6-(2-hydroxy-4-chlorobenzylamino)purine, 6-(2-
hydroxy-5-chlorobenzylamino)purine, 6-(2-hydroxy-6-chlorobenzylamino)purine, 6-
(2-hydroxy-3-iodobenzylamino)purine, 6-(2-hydroxy-4-iodobenzylamino)purine, 6-

20 (2-hydroxy-5-iodobenzylamino)purine, 6-(2-hydroxy-6-iodobenzylamino)purine, 6-
(2-hydroxy-3-bromobenzylamino)purine, 6-(2-hydroxy-4-bromobenzylamino)purine,
6-(2-hydroxy-5-bromobenzylamino)purine, 6-(2-hydroxy-6-
bromobenzylamino)purine, 6-(2-hydroxy-3-fluorobenzylamino)purine, 6-(2-
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di chl f@m@r‘I diflunreandineynuriai ¢-(4biomar2. Aelifluoroanilino)purine, 6-(4-
di f1 f
O | ok BB (3l L MR BRB P Srpmos
di
f
f
f
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6-(2,
6-(2
6-(2
di br
(tri
di ch
6-(2
6- (3,
(t

13 uomeﬁlylalmlnm);fmrnle,n@(}brﬁﬁ(o'a‘z-ﬁxedlyﬂdrtlﬁfo@;ﬁmnbl 6:0)-BHios:
r n r
| or HERHB PSP e ki PromeybFferomsthepy)anilinc)purine, 6-(-bromo-d-
| uor oAb g?ﬂkwaﬁfﬁ}lwg[ﬂ(@@ g-@-tﬁrg{né-#g{#‘h?&&%f&og{)%ﬁlﬂ'ﬁl&b{lﬁﬁeo%p urine,

dljodoanllln I ne
i met h&l-lzmmIloﬁ),ﬁﬁuﬂuomamluﬁo)pui’m& d+(ﬁgtdibﬂonﬁamhhds)@aﬂhé iGR@)spur i ne,
di meth nlllnomrln (b 3- _di net hoxyani | i no) puri ne

di ni t r WHV‘P Zp‘trfiI Femo-3,&-dichigrpapilipo)puring, 6-(2,6-dibromo-

v ani jg noa.ﬁusfo@ﬁﬂmé L?(]?m&hs' ?r@@i drﬁmg&gmg@aﬁox@ia gFII g@%@'(# (4g) purine,
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3-chl or o- 4. gﬁ6ﬂidlﬂérblm(tﬂfﬁﬁir&ﬁ¥t}1}1?€[ﬂxl‘1ﬁd)ﬁﬁrmér 6-@?3«d1ﬂuoroamlm %urrne 6-

chl or o- trifluoronethoxy)anilino)purine (2-fluoro I ho) puri ne,

f1 uor oar(1214 ptmnweaO)p@n(lelfrﬁ@Lﬁodlﬂamdanmoo)pmmeﬁ (66( 2-

1o o0 TR Bl 3 i e Pasno S SRS Breyins e,
; uor o- 4%-f- amubydmhéxyamhﬁ@pm@ 66(2(d4ﬁﬁdruﬁétﬂo£y mlitwdnﬁmobﬂm)ep@“ ne,
f
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i f
6-(2, 4-
6-(2, 6-
6-(2, 3-
6-(2, 5-
6-(3, 4-
6- ( 2-di
6- ( 2-di
(2, 3-di
6-(2, 4-
6-(2,4-d
6- (2, 4-
6-(2, 3-
nmet hyl

uoro-4- nmethyl anilino)purine, 6-(5-fluoro-2-nethylanitino)purine,

I
I
I
| ud%- A2, 3niliflpEcb-nitraspiline)phene, -4 dnﬂu@mé—eumnmoa)punmé)(@m i ne,

gggagl m{@ﬁ)}&ﬁﬁh@?url % 2.3- Jlﬁ'lgth(%mh(nto p'u];"xlnézJ C)6.' &@h&etl)ly g‘r{lfmoqg ur I ne,

no pur Ime
6-(2,3-dimethyl-6-nitroanilino)purine, 6-(2,4-dimethoxyanilino)purine, 6-(2,3-
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6-
6-
6-
6- (4-
6- ( 3-
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6-( 2-
6- ( 3-
6- ( 3-
6-(4-
6-( 2-
6- (4-

dimethoxyanilino)purine, 6-(2,3-dinitro-6-methylanilino)purine, 6-(4-hydroxy-2-
methylanilino)purine, 6-(2-chloroanilino)purine, 6-(3-chloroanilino)purine, 6-(4-
25  chloroanilino)purine, (3-chloro-2,6-dibromo-4-fluoroanilino)purine, 6-(2-chloro-4-
fluoroanilino)purine, 6-(2-chloro-5-fluoroanilino)purine, 6-(2-chloro-6-
fluoroanilino)purine, 6-(3-chloro-2-fluoroanilino)purine, 6-(3-chloro-4-
fluoroanilino)purine, 6-(4-chloro-2-fluoroanilino)purine, 6-(5-chloro-2-
fluoroanilino)purine, 6-(2-chloro-4-fluoro-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-



met hoxyani | i no) puri ne, 6-(3-nethoxyanilino)purine,

6- (4- met hoxyani l i no) purine, 6 10 (2-nethoxy-5-nethylanilino)purine,

6- ( 2- net hoxy- 6- et hyl ani | i no) puri ne, 6-(4- methoxy-2-nethylanilino)purine,
6- ( 5- met hoxy- 2- et hyl ani | i no) purin, 6-(4-

met hoxy-3-(trifluoronethyl)anilino)purin, 6-(2-nethylanilino)purine, 6-(4-
met hyl ani | i no) purine, 6-(3-nethylanilino)purine, 6-(2-nmethyl-3
(trifluoromethoxy)anilino)purine,

6- (2- net hyl - 47 (4r t il [ .6-_ 15 - .
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6-(2,3,4,5t emea@/mnﬂmgpuﬁdenaXpﬂubmez-n@tﬂy&nai@?ﬁﬁxrgrr@b 6e't(3r{gu°r)°é4ﬁ' i no) puri ne
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ot achl s LB e S e ot
6-(2,3,4,6,-t ﬁittfoﬂﬁi;ig@'rpiﬂﬁgé,ld-@gﬁ&'ﬂé—b[}ﬁtroa%lﬁr%)ﬁlrﬁl’e?é-'(z-jodoanilino)purine, 6-(2-

tetrafl uoroani|lino
(2, 3, 5, 6- t efluabt4striludropitettiylfanitinaypatiiey 16} @Hbdé-Bapgibylaibno)purine, 6-(2-

R N O e ) L e
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e NG g R R I
3
3
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2
2
2,3,5- triftluoroanilino)purl tri i'ne,

2, 3, 4- tri methorp@nameihylappno)pone, &-(G2ntthoty-Daneigsdibxg)pmid, iGA@) pur i ne,
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o RSN AR ap i b b R RS Ay 3L O P e
, 4, 5-tri ”ﬁkﬂl‘ﬂaﬁmdd)ﬂ}}xﬁ%J(ﬂ_ﬁlﬂh@la%?i(y%:)@ﬁ%%? g%(%{rﬁgggi])@_am tino) purine,

- chl or o- 5- ar ni noani no)purlne, boxyani | i no) puri ne,
3- am no- 4- Ghfleeromethoxp)anpumo)pueine, 66(2¢Bethil-4 wifldoroamitirogrnilimodyupine) Gire,

6- ( 3- car boxy- 4- nilino)purine., 1 e.startin terial for the
pr epar at i gsﬁ oé’&%ﬁg{‘@%m&g) G, fqgi'g(g’ﬁé}yyf}“’)w P‘gﬂie??'ﬁﬁ-chl or opuri ne,
synt hesi sed f fig@hkiiAS)HaAAS, 6-GitGanl rﬁz@}:&(ﬂh%aﬁiﬁno)&){]ﬁné, ir%w@['%w e
(Davoll and Blowy, J. Am Chem Soc. 73:2936 (1957)) o co rcrally

avai | abl e ( Si §A#;triflugraasiino)pucike o-(25ninadt (eflucsomethoxygamtine)pushe, He@- t he

preparation of. of. 1 e al ormula I, is 6- rine,
synt hesi sed félgtr%&g?gg@%&ﬂgg)ﬁgﬁ"heg %—ﬁggeﬂf’:§Tpeﬂtia{>qop1[0§mﬁﬁo)pyfm%régmg,ﬁane, or
comerci al l'y Wﬂ@%@ilirﬁgﬁﬁﬁﬁj 2,3,9 5LtBRadM RS /find) AMBRL 59N 31she new

het erocyclic derivatives based on N6- subst i t ut ed adeni ne having fornula I,
wherei n” R an@traghlegoanitigo)pagiag, oH{Ad 1A & 2tetrafluoroethoxy)anilino)purine, 6-(2,3,4,5 -

tetrafluoroanilino)purine, 6-(2,3,4,6,-tetrafluoroanilino)purine, 6-(2,3,5,6,-

6-
(2,
6-(
6- (
6- (
6- (
6-(
6- (
6- (
6- (
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.



10 before, may be prepared from heterocyclic derivative having fornula I,
wherein R6 represents brom ne, chlorine or nethylmercapto group and R2 is
as described herein before, by a nucleophilic substitution in order to
convert chlorine, bromne, or nmethylnmercapto group at R6 position to any
ot her neani ng of substituent R6, as described herein before, to obtain the
conpound having fornula I. 15 A further jgethod according to the present
invention is the preparation of the conpounds of fornmula I, characterised

in that the het lic derivative having. f la | i i
hydr ogen and =6 L, Sagie SR foh S sap o 3T T BomppliS o B wnekd
position by Foﬂﬁul'éqq(iKL&%rﬁbﬁﬁheﬁﬂ%ﬁl’lé@%@d’%nhﬁ&ﬂo&gnﬁmﬁsiﬁg)?(ﬂdlﬁac%fdm@'@

wherein R6' is described herein before, in order to convert the am no group

at the 20 Rethpolietatera (Ravolly and hBlowyeahi Agn.ofChembs$oa udheoie, (195U eXcr i bed
herein before, to . abtai. . CO n formula I. This invention al so
concerns hetmvgﬁaﬁx ag%%&%&nag%@r&%oﬁ{u}%); substituted adenine according
formul a I5 for useARShANAHIRE fidieriaPfos thefteSaratnaiTith®forhpunbeof the Rewrls

het erocycl i c conpounds based on N6 25 substituted adeni ne according to
claim | of firmaled is G-bomepuring syndwsised: B hitpoxantisr using arpentyhaiFgl In

m cr oor gani s ea n . cel his invention al so concerns

het er ocycl i ct@iﬁ%on%%%%é%n%bggéoﬁ%cﬁgfi%Jﬂ%rsilp}t uted adenine according to claim

| of fornmula | foKcossdingfo theprasértisventidy thet nedf hdtbrecyulielerivativeybastd om ar e
al so- phar mac§ﬁti cals, cosnetics or gromh 30 regulators, which contain

conpound of Nhsubsttuted adening having formylady whersin R2and RO ase avipsered heegn

i ncludi ngy a ' ' . : | eC] LS gwention
o the e of ey AR YE bieBared okl ferodfbi€ e ARl R, Wheig R0
accor di ng t oreptea¢nts brogfind, ehloriheodmethpimepeappagtip and RR is @f desaribiey hedomor pt i on
matrices, 1nnpbiljsed enz s for process control, jmrunoassay reagents,
di agnostic seipeedy aH‘éﬁm%ﬁﬁa%&%ﬁﬂ%ﬁ@é‘feéﬁ%%vﬁSHGE‘PEBF?IH%’, of | abel ed by
5 14C 2 'H, avidi Lot Ry i of using
= compound oftiraimrplorrbfShbd RE oS Ry ofle: Heplng STERAREIRNAAY,

i ncludi ng a @dseribelderdin before; $o sbtain theotompouadhavang fosmafa Ia phar naceut i cal

conpositjon destined for use as mitotic or antimtotic conmpound,
especi al 1y for tr%g‘fqﬂ??@“@&bﬂf’eﬁc?ofg]%@%%?s@%ém&‘ﬂthﬁﬂw lpg,ogti'e | upus,

type I di abelgihoufit bf BhfuaT) GhORlcfised if Pk MiHcRero OR1IY QUG KRy di sease,

graft rejection, graft versus host sease and gout, parasitos such as
t hose causedfoboyula 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 L
This invention also concerns heterocyclic compounds based on N°-substituted
adenine according formula I for use as pharmaceuticals.
This invention further concerns heterocyclic compounds based on N°-
25  substituted adenine according to claim 1 of formula I for use as growth regulators of
plant, mammal, microorganisms, yeast and fungal cells.
This invention also concerns heterocyclic compounds based on N®-substituted
adenine according to claim 1 of formula I for use as cosmetics.
Object of the present invention are also pharmaceuticals, cosmetics or growth
30  regulators, which contain compound of the formula I or their pharmaceutically

acceptable salt, including a pharmaceutical carrier.




fungi or protists, or Al zheiner's disease, or as antineurogenerative
drugs, or to suppress imunostinulation or for the treatnent of
proliferative skin diseases. Object of the invention is further the use of
het er ocycl i ¢ conpounds based on 15 10-substituted adenine according to
claiml of formula | for use as growmh regulators in agriculture,
especially for increasing of yield and jquality of agricultural products.
This invention al so concerns heterocyclic conpounds based on N6-substituted

adenine of fornula. |, for. use.as .cospetics for d.nhibi i ' Q00
senescence of néfﬁiﬁ‘il‘?ré’ﬁlegﬁ?ﬁg}s&ﬁYe“gg? fsst,%? u%uoc{{rlllg%g él'}%%ﬂ%%@lﬁ%s or

fi brobl ast s on 3-shbdtiitbd Edentfe) ®EdrdRi tb Blafm il Of €oriutel, for préyearasoa off

het er ocycl i ¢ conpounds based on No-substituted adenine of formula |I as

growt h r eguktfindy absprpticssmatriges, immebilisest enzyMes{Ar REGCEH GOtrph BRIERGASHEY on and

h is. This i ' I . InG; based
B e L e S et o

conposi t son "GN éHi 4vedik ok bigtihor pl ant and 25 mammal i an enbryonic cells and
enbryos (esp. oocytes) .cloning. This inventjon also c nfcfgr ns tfet erocyclic
conpounds based @hisileation alise goragrns mejeor efaismgasogineynd 8f PraRH °f havi ng
formula 1, for Qr rak | 081 | AtdrmddeStidds bilbed BF SUPPT essing
i mmunost i nultléetlﬁ @ﬁﬁgicgg{xéagptaﬁ%elpﬁbgﬂoﬁﬁ, ?llﬁfugg%gr essrPon gfé trgnspl ant
rejection i préparmeieh sf alharbreratvalitompaitivinriestinedtforuse Saintimbt er r out es f or

adm nistration in¢clude oral, re , topical (includi der pal, . ocul ar,
pu;:cal andI §9W}tﬁwf§R°u9‘igqsﬂ%ﬂlﬁéﬁlﬁf peat ﬁt"é‘?"&f’ W?%*%E%Hg‘atﬁgggﬁﬁt anegus,
i ntramusgu [ - : ; ikl an

cpi dur iy P BbbRO R ELABYER 2 end B ARTSPkigaT IS AT 2
condi tion ofrejedtidon, graftiverstis hostdistaseiand gyutppartdiesesonploastioseduseddysi t e of

i nfection, anong other consi.der aé%ons known.to the clinjcian.

, Th
t her apeuti c fé’_éﬂ%ﬁéﬁioflﬁ%rprd%lﬁlﬁ‘?‘ﬁ”es BRie> % ﬁﬁl%{ﬂgﬁﬂf‘gg‘%ﬁo TUES, 8T W0c ¢ ieve 10
i ngredi ent, s?b;gg{ﬁrggﬁ?ﬁstirﬂﬁmoxp& 1BF{He Medtitedt bORoRfeRiRE Al Mise®Br | si ng about

20% to abou e active ingredient and admnistration forns which
are not single- @bjget pfhténabtign dagther shaupe ab beterosyesliceoaipoundsbasedasin t he

oeL ) e 1201 S B 0B STE B RO PP A

O LT ] O SRRt UK 1 G0 oA,

capsul es cont ai niThis ifivention bbatcoteeds hgtarocyatio gempoundsbased ph & zubstifee

' ngredi ent. adenine of formula I for use as cosmetics for inhibiting ageing and senescence of

mammalian epidermal cells, such as keratinocytes or fibroblasts.

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

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

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

This invention also concerns heterocyclic compounds based on NC-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.




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

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

di spersions, especially isotonic aqueous sol utions, dispersions or
suspensions, are wused, it being possibi for these to be prepared before
use, for exanple in the case of |yophillsed conpositions which conprise
the active substance by itself or together wth a carrier, for exanple
manni tol . The pharmaceutical conpositions can be 25 sterilised and/or
conpri se equthaﬁa;tﬁ adfoistExX@AP! € preservatives, stabilisers, wetting
agents and/or emulsifiers, solubilizing agents, salts for regulatlng t he
osnotic pressur Suitabdy Goutmjﬁbleraémlmmhtnohemclade qml,epemdd topncai (imtuing known
per se, for gexa

, f t | | hi.|
processes. ‘Fﬁgnaggl(fﬁ‘}a&nsbuﬁ? S§8§p%ﬁ@¥‘?ﬁr‘}§ ’?rg‘??ﬂnﬁ Z%SPO i n%B é‘é‘}f‘! ;51 N9

Vi scosi t - i REERembANS, SHRESATAS intfNaFeolS iR@HlchUs, ﬁ@raaaﬁmxmmaaal afd | ul ose,
dextran, polyyvi %t%”o' i done or gel ati ne. Sus&pna ons in ol conprise, as

the oily corpsh & prefevr@gematbpéadmymﬂmmn will dapendnponsiha comatiian ofiths

customary for ] act es. Ols,whicC bge . ment i oned i
parti cul ar, P %nE’l g‘ golx < a%f tog}pgu%lagﬁ {t}Snsc‘ iﬂ{,e I%'gctf% g @SHponent
a | ong- chai moﬁ@ddrynoagkﬁbvhawmgcﬁmmagz in parti cular 12-22, carbon atons,
for exanple lauric acid, tridecylic acid, r’;};rl stic acid, )oent adecylic
acid, palnmitic Thetherapeaiiqgeempositiardcomrisarabout Weitel abewsi % af therictivni c

20l DRO° MifredtH: ifled0OfL RS AL HRSR bHIALAY RflpfSing BouCHAI © ©f € ©

acid, elaidi asi ac1’d,

appropri at e abouttooeh ef eddictive mgoédlazﬁtarﬂmddﬁmtsanohcfbrmﬁmm| £e ot amglla-
O-carotene or 3,5-di-tert-huytyl-4-h rox tol uene.. The al cohol corrEgnent
of these fatip§e a@feaabégﬁemgrlﬂas ah@‘t‘t 30uh 2@ of 1the Activeoingresieat i nthpno- or

| yhyd ho
Irorgtﬁa%olrl - (SIB oano %fgga IF éHgt dgdril%l trs QMQ{S &Panoef% 9als glg):gmer S{E’Pﬁer eof ,

but in part lca:psiums (chycfmlrms aﬂddxglnyaﬁmoh ard:&‘(ﬁrtakampiedom&hedts aéains, bestef or e,
for exa et hy] ol eai‘ie pr opyl nyristate, isopropyl palmtate,
" Labr af i Mf%frﬂs TINCHIERSy t,ﬁek ’é}Pé» SpyRYpe slisprrsions jagd ke diker Srpuales reses,

Paris), t cerides

pr epar ed bygaﬁs%léfc%;’ﬁl}%l S o aprl c ﬁ)aggﬁtpfé %Qféﬁ%%gé%ee%gred&hgf gl ycerl des
15 and pol yet hyl é‘he pgdrmaoéutxeslt @sposftionsnoGatiet @’eme&wenﬂﬂm m)prepd:ecbrrasol
(saturated ﬂ?ﬂﬂl col at ed ycerl &gs ar | cohol si of TCM
and nmade up """ Y& RS cFX%‘P 'Plhgﬁ ’Sﬁ’% “Oé‘é ByEing.¢ r64‘("! & ef oses,
Paris) and/ @patid¥l issWing or lyophilising processes.

20 Preferably, solutions of the active ingredient, and in addition also suspensions

or dispersions, especially isotonic aqueous solutions, dispersions or suspensions, are
used, it being possible for these to be prepared before use, for example in the case of
lyophilised compositions which comprise the active substance by itself or together
with a carrier, for example mannitol. The pharmaceutical compositions can be
25  sterilised and/or comprise excipients, for example preservatives, stabilisers, wetting
agents and/or emulsifiers, solubilizing agents, salts for regulating the osmotic
pressure and/or buffers, and they are prepared in a manner known per se, for example
by means of conventional dissolving or lyophilising processes. The solutions or
suspensions mentioned can comprise viscosity-increasing substances, such as sodium

30 carboxymethylcellulose, dextran, polyvinylpyrrolidone or gelatine.
Suspensions in oil comprise, as the oily component, the vegetable, synthetic

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



812" (triglyceride of saturated fatty acids of chain length C8 to Cl2 from
HAs AG Gernmany), and in particular vegetable oils, such as cottonseed
oil, alnmond oil, olive 20 oil, castor oil, sesane oil, soybean oil and, in
particul ar, groundnut oil. The preparation of the injection conpositions is
carried out in the customary manner under sterile conditions, as are
bottling, for exanple in ampoules or vigks, and closing of the containers.
For exanpl e, pharmaceutical conpositions for oral use can be obtained by
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talc, steari® Dotyhydae, fornrxamplpanensr, dis e firikydriveadoedsl, for examplamestianol, cal ci um
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capsul es of g@eadcmdapnlyesh)jflme gllyo:sletfkter@rﬁdﬂx &tt@fos%ﬁ&fn&)’l@nmd“lﬁlglyol
pl asti ci ser | | ycerol or. sorhitol. The hard capsul es can contain
the active |8H§‘ Z@ggﬁgm?enof qqglrpt(gg fatty acids of chain length Cg to C), from Hiils AG,
Germany), and in particular vegetable oils, such as cottonseed oil, almond oil, olive
20  oil, castor oil, sesame oil, soybean oil and, in particular, groundnut oil.

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

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

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

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

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

methylcellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose



of granules, mxed for exanple with fillers, such as naize starch, binders
and/or 20 lubricants, such as talc or nmagnesium stearate, and stabilisers
if appropriate. In soft capsules, the active ingredient is preferably

di ssol ved or suspended in suitable liquid excipients, such as greasy oils,
paraffin oil or liquid polyethylene glycol or fatty acid esters of

et hyl ene glycol or propylene glycol, it bging |likew se possible to add
stabilisers and detergents, for exanple of the polyethylene sorbitan fatty
acid ester f } N ' , | e,
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wool wax,

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.



20 inmprove the water-binding capacity. Enulsifiers are correspondi ng

| i pophilic substances, such as sorbitan fatty acid esters (Spans), for
exanpl e sorbitan oleate and/or sorbitan isostearate. Additives to the
aqueous phase are, for exanple, hunectants, such as polyal cohols, for
exanpl e glycerol, propylene glycol, sorbitol and/or polyethylene glycol,
or preservatives and odoriferous substantggs. 25 Fatty ointnents are
anhydrous and conprise, as the base, in particular, hydrocarbons, for
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secretions present.
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.




Foans are adm nistered from pressurised containers and they are liquid oil-
i n-water enul sions present in aerosol foam As the propellant gases

hal ogenat ed hydrocarbons, such as pol yhal ogenat ed al kanes, for exanple

di chl or of | uor omet hane and di chl orotetrafl uoroet hane, or, preferably,

non- hal ogenat ed gaseous hydrocarbons 25 air, N2O, or carbon dioxide are
used. The oily phases used are, inter alilf, those nentioned above for
ointnents and creans, and the additives nmentioned there are |ikew se used.
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In figure 1 tadBFQusiphasefgninteralinagenss (Whieh preventdhe rreems Hewp diye ewidfor20 CEM
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constituents, such as metal oxides, for example titanium oxide or zinc oxide, and
furthermore talc and/or aluminium silicates, which have the task of binding the
20  moisture or secretions present.

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

25  air, N20, 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




3 OCH3 BAP: 6-(2-hydroxy- 3-net hoxybenzyl am no)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 0-gal actosi dase on the
substrate X-gal (5-brono-4-chloro-3-indolyl-(3-D galactopyranosid) (1
mg/m ). In figure 3 there is shown the induced apoptosis in tumour cells
MCF-7 cell |ine after application of cytokinin

6- ( 2- hydr oxy- 3- met hoxybenzyl am no) purine. A 30 MCF-7, apoptotic cells: 6
h, 12, 20M % ' (fren i - 2 ' | o
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BA, : nl, : advin@B&IPPd here for a body weight of about 70 kg.

Figures

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

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

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

In figure 3 there is shown the induced apoptosis in tumour cells MCF-7 cell
line after application of cytokinin 6-(2-hydroxy-3-methoxybenzylamino)purine. A

30 MCEF-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,




In figure 9 there is shown the relative number of dead explants in relation
to culture time ( : BA @ ml, : mVeOBAP). In figure 10 there is shown at
left: dead Rosa hybrida explant on BA containing nedium at right:
vigorous Rosa hybrida plantlet after 121 days of 30 cultivation on mveOBAP
cont ai ning medium The follow ng exanples serve to illustrate the invention
without limting the scope thereof. 29 Exanples Exanple 1 5 .
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d>5 I
L1 ot hyl ant B e STTIEE oY pucbeRli oo R b SRR oBR G cur o

After cool iMg,red.he precipitated product was filtered off, washed with cold
wat er and n- but .oI nd cq\’éstal | i sed from et hanol or 10 di met hyl f or mam de.

Mp. = 252 C, TE&W BRPURHC cellpdetertion. using Anexingygen) ) . singl e spot ;

HPLC. rit il epar.ed .by. t he Met hod
of Exaﬁgl ;ﬂlﬁaﬁ%&gg%)sdtn?t}goeeﬁgsgf&ganaﬁ@él gitﬁl O%PB‘%PP{L’E&?’I‘% Rﬁﬁl WMESI - M5 MrH+
2-f1 uor 6be ﬁ‘@ymmmmaggar&dﬁ&,”&&& tiéabm &R Df BACH-7 3@ durelll bY 6qR Pk no

59,3/59, 14,1/ 3,92 7,72
4-f | uor obenrnZPFURKYSEYY %%)@Eni/@%z@ngpk?db%ﬂmm treatment; C,D —

2-chl or obengyptaiit &R Peatidematich & drdRdtin), 2% O i
3-chl or obengy am nosg¢ 5/ 55, 23, 8/ 3, 927"18 ,5@ ég%escencem“’mmpy’ BD

4-chl or oberﬂpymmnn@m@/aﬁayas 8/ 3, 827, 0/ 26, 6260
2~ br omobenzyl ant RS 3145 e edsedonbdedpoahaings on et shiorophvitin
47, 4/ 47083 ﬁﬁé13@d4\2&a9163?t11§’93041u35 hredepRiey e saftitiaPitdropRyBlontddtOr 0/ 19, 5352
fresh leaves before the incubation. Error bars show standard deviations of the mean.
for 5 replicate determinations. Dashed line indicates control incubation without any
cytokinin, which was 31,7 + 0,9.
In Figure 6 there is shown the effect of tested compounds on fresh weight
15 yield of tobacco callus culture. Error bars show standard deviations of the mean for 5
replicate determinations. Dashed line indicates the value for the control treatment
without any cytokinin, 2,2 + 0,4 g.
Figure 7 shows the effect of tested compounds on dark induction of
betacyanin synthesis in Amaranthus caudatus cotyledon/hypocotyl explants. Error
20  bars show standard deviations of the mean for 5 replicate determinations. Dashed
line indicates the values for the control treatment without added cytokinin,
0.043+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, : mMcOBAP).
In figure 10 there is shown at lefi: dead Rosa hybrida explant on BA
containing medium,; at right: vigorous Rosa hybrida plantlet after 121 days of
30  cultivation on mMeOBAP containing medium.
The following examples serve to illustrate the invention without limiting the

scope thereof.




2- met hyl benzyl am no65, 2/ 64, 95, 5/ 5, 829, 3/ 29, 8240

3- net hyl benzyl am no65, 2/ 64, 75, 5/ 6, 029, 3/ 29, 9240 4- net hyl benzyl am no
65, 2/ 65, 75, 5/ 5, 429, 3/ 27, 5240

2- met hoxyl benzyl am no61, 2/ 61, 05, 1/ 5, 527, 4/ 26, 6256

3- et hoxyl benzyl am no61, 2/ 61, 05, 1/ 5, 327, 4/ 27, 5256

4- met hoxyl benzyl am no61, 2/ 60, 75, 1/ 5, 329, 4/ 26, 7256

3-ni trobenzyl am no53, 3/ 53, 13, 7/ 3, 631, 1/ 30, 8271 23

4-ni trobenzyl am no53, 3/ 53, 03, 7/ 3,531, 1/ 30, 8271 2, 4-di chor obenzyl am no
49, 0/ 49, 43,%/ 31 §23, 8/ 23, 1295 3, 4-di chor obenzyl am no

49, 0/ 49, 13, =223, 8/ 23, 0295

2, 3-di hydr oxybenzyl am no56, 2/ 55, 73, 5/ 3, 227, 2/ 27, 9258

2, 4- di hydr oxybenzyl am no56, 2/ 55, 43, 5/ 3, 427, 2/ 27, 7258

3, 4- di hydr &Esapwiezl/| anmi no56, 2/ 55, 53, 5/ 3, 427, 2/ 27, 7258

2- hydr 0%y - 35 t,hoxyben I.xgom nab7, 5/ 57, 24, 8/ 4, 625, 8/ 26, 4272

2- hydr oXy- 2 efhaQ %@X%H‘ iPHEBY, 5/ 57, 14, 8/ 4, 525, 8/ 26, 6272

4- hydr oxy- 3 miRioNeF6L b0 L WerR @i

3- hydr oxy- 4- net hoxybenr;o}?lhgﬁr% ﬁgéSd%ég%%%g?{él 2?@%:%/?53182%& 4 mmol
2, 3- di met ho{prditorgheanylanbs, @d5ones] Gicthyl@dde se/addedand the mixture was

2,4-dinmeth n i Np58, 9/ 35,3/4,924, 5/ 25,528

3, 4- di met hg% gﬁ%@:ﬁ"ﬁ%é@?‘@ﬂgg‘?‘f@? 1 ,WF%P@?‘@Q‘Q@W was filtered off,

3, 5- met hox ywhehed/Wakts1a Wi 2he nﬁtﬁoﬁmﬁ?&gﬁﬁﬁ%%@mml or

2,4, 6-trinmethoxybenzyl am no57, 1/ 57, 35, 4/ 5, 322, 2/ 22, 8316

3, 4, 5- 1Pi mdimehyibarmaimidenMip57 252 5%, TIX: @HK 12 M0H 206 BEROH (8:2:0.2,

2,4-difl uor V4 1.0 54 () 7,2262

3,5-difl uor"g‘@iz%@?n}‘#g’?gp% it S I, 2256

2,3,4-trifluorobenzyl am no51, 6/ 51, 12,9/ 2, 725, 1/ 25, 5280

3-chl oro-4-fl uorobenzyl am no 51, 9/ 50, 93, 3/ 3, 425, 2/ 25, 7278

2-(trifluoronethyl)benzyl am no 53, 2/52, 93, 4/ 3, 123, 9/ 24, 5294

3-(trifluoronethyl)benzyl am no53, 2/ 5%@%,14/ 3,223,9/ 24, 6294

4-(trifluoronethyl)benzyl am no53, 2/ 52, 73,4/ 3,123, 9/ 24, 8294

Ani | i nd82, 5/ 62, 23, 3/ 3, d8Bpaunds PAPi2d by the Method of Example 1

2-fluoroanilino57,6/57,03,5/3, 430, 6/ 31, 1230

3-fluoroanilino57,6/57,13,5/3, 330, 6/ 31, 5230
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 | 4,1/39 | 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 | 23,0/223 304
3-jodobenzylamino 41,0/41,4 | 2,8/2,8 | 20,0/19,5 352
2-methylbenzylamino 65,2/64,9 | 5,5/5,8 | 29,3/29,8 240
3-methylbenzylamino 65,2/64,7 | 5,5/6,0 | 29,3/29,9 240
4-methylbenzylamino 65,2/65,7 | 5,5/5,4 | 29,3/27,5 240
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




4-fluoroanilinob57,6/57,03,5/3, 330, 6/31,5230
2-chl oroani | i no53, 8/ 53, 23, 3/ 3, 228, 5/ 29, 3246
3-chl oroani | i no53, 8/ 53, 13, 3/ 3, 328, 5/ 28, 9246
4-chl oroani | i no53, 8/ 53, 43, 3/ 3, 228, 5/ 29, 3246
2-bronoani | i no45, 5/ 45, 02, 8/ 2, 724, 1/ 24, 7291

3- bronmoani | i no45, 5/ 25, 02, 8/ 2, 724, 1/ 24, 92

91

4- br onpani | i no45, 5/44 72,8/ 2,424,1/ 25,1291

| =il Alfl - a VoYWl a¥W e ¥

Q22Q ’)

nm+ o

—\n li

2- i d i | \JL I o, LU, OF 2] MU TTUAN

50 7/59 4 4' b HEATB o, 5o oo 53.3153,0 | 5,785 [ 31.1/308 | 271

3- met hoxyar|2irdieldorobseylamaing) 4, 520, 0499/#247 3,1/3,1 | 23,8/231 | 295

4- met hoxy arfBl4-diciiSrobélaain6/ 4, 529, 0IBR/BS42 3,132 | 23,8/23,0 | 295

g: et m gg: b'm;@h@%ﬂgnzy ‘{gff; 8’; 135, 22552 3,532 272279 | 258

4- et hyl ani Py ybenaylaming’ 721" 1] 36,2554 Bsdhdeft & 27,2827 xit uR880f | 10 ol

adeni ne, 13 3ﬁrﬁihyfi!°¥b@@h@51§mmnzal dehyd6,24555n1 35%3,41pQ%X/27,1i|c asBd has

ref | uxed f o-hydriays méhbeybchaylamioat sq FYARATAW/AB | DB®/6 G501 H7pg [rat eri al

was cooled| Q—]%d; RV ASHUEBE e BTEHED 1T LT RN A 428008 272, }

crystalli s; WWQfTHSthRWWW F‘W“@S 7@*& | é:8é4>@0 ’Tﬁélﬁ"%zﬁ’ eBiZed by the

Met hod of  fstdirgtosyA-mrethexyhenyylaminoCHNT7 115,90 S e4,8/4,81 [ 25:8/26)7flound2

;/@ﬁ/&\lEsL - %3Mﬁﬂ¢maxﬂi%hﬁylﬁdﬁﬁmzy| am 1<5§5)/§§ 5 S 3sHst é%/@ﬁ 6§§@

chl or obe 37873, C
liSiethosybenzsanm 72810730.7 | 5 3/5, 5 24:5194.8

3 S-methoxybenzylalmno 58,9/59,7 5,3/5,32 | 24,5/24,4 286
2,4,6-trimethoxybenzylamino 37,1/573 | 5,4/5,3 | 22,2/22.8 316
3,4,5-trimethoxybenzylamino 57,1/57,1 | 54/52 | 22,2/225| 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 53,2/52,7 | 3,4/3,1 | 23,9/24,8 294
Anilino 62,5/62,2 | 3,3/3,1 | 33,1/33,8 | 212
2-fluoroanilino 57,6/57,0 | 3,5/3,4 | 30,6/31,1 230
3-fluoroanilino 57,6/57,1 | 3,5/3,3 | 30,6/31,5| 230
4-fluoroanilino 57,6/57,0 | 3,5/3,3 | 30,6/31,5 230
2-chloroanilino 53,8/53,2 | 3,3/3,2 | 28,5/29,3 | 246
3-chloroanilino 53,8/53,1 | 3,3/3,3 | 28,5/289 | 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




2- br omobenzyl am no47, 4/ 46, 53, 3/ 3, 423, 0/ 23, 3304 2- et hyl benzyl am no

65, 2/ 6485, 5/ 5, 929, 3/ 29, 8240 3- et hyl benzyl am no65, 2/ 64, 85, 5/ 5, 729, 3/ 30, 1240
4- et hyl benzyl am no 65, 2/ 64, 75, 5/ 5, 829, 3/ 29, 9240 2- et hoxyl benzyl am no

61, 2/ 60, 35, 1/ 5, 327, 4/ 27, 9256 3- met hoxyl benzyl am no

61, 2/ 61, 005, 1/ 5, 327, 4/ 27, 9256

4- met hoxyl benzyl am no61, 2/ 60, 45, 1/ 5, 22244/ 28, 3256

2, 4- di chl or obenzyl am no49, 0/ 48, 43, 1/ 3, 023, 8/ 24, 4295

3, 4-di chl orfqg No49 07486317 -

2. 3-di met hcxy Aoyt §o58 9/ 58 85, \,%2 /%286 2950/394_ Hi féeho
Benzyl ani n{3an@h&Bading/ 5. 624, 5/ 25, 32867/89 24 AlGTE5N 29,0/29,6 | 242
benzy| am nds58,9/58 55 3/5 624 5/25 22884 3 ’5-ldi tet’ho ’ ’

benzyl ani nc@gn@hﬂmlhao 3/5 424, 5/ 25, 0X@e0/63,7 | 4,9/4,7 | 31,1/31,8 | 226

2,4, 6- tri IIU € a.|||1|UJl, H- 54-235; 7 e e 2 o ,-,,,),-, 5316
34 5 trimp % EBe n057. 1/ 57, 4544083450 45148 aﬁalfﬁké’nm 226 s|in
vitro Cytot Ty of Novel Co uged, as
t he basis f%ﬁ%&?ﬁlgﬁ?m ty assays, s fo(xgg’%r#et %?léo’l {}I Vit ?Trz%vi hbl e
cells. For jexanple, a mcrotiter assay, which uses the Calcein AM |is now
wi del y used—te—gHanit-t-at-e—col+—pi-olilierationand —citatoxicily koo
i nstance, this assay is used in drug screening prograns and in 10
chenpsensitivity testing. Because only netabolically active cells cleave
Cal cein AM these assays detect viable cells exclusively. The quantity of
reduced Calgei nleﬁg" corresponds to the nunber of vital cells in the culture.
t

....

Human T-1vy ic leukem a cell line CEM pronyelocytic HL-60 and
monocytisc U937 Iixk@8bR30 rﬂhspﬁennarﬂmz-ﬁf‘éﬂ{ox&bé}ﬁﬁm Mrae’ Is%ﬁ@%& 15
VDA- MB- 231; glioblastoma UB7MG cel |'s; cervical carcinonma cells HELA,

sarcoma cel 109% foasic agithwSarsfinxed f@eéaiamélﬁeufomumr@mmtlbb,gm, nmouse
fibrobl asts H3T3:, .mouse | al.i zed Rone .OW, cr es B2.4 and
B10A. 4: Pséﬁ%t_'ﬁggrfé‘atﬁﬁg%basl%ﬁ%é”‘ﬁf%“ 4 Vgt &%M@ﬁﬂé‘?‘@ used for
routine scrSuidiragduefwadbied Rt 60R1f ftdrSilwaddohd Bhudepestuch 20

Nunc/ Corni ng 80 cn® plastic tissue cul ture flasks and cultured in cell

cul ture nesdysiaHigediovn aiherelsYigld 49%ucose, 2mM gl ut ami ne, 100 U/
peni ci l4lgi n, 100

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

2-chlorobenzylamino 55,5/54,7 | 3,8/4,1 | 27,0/27,6 260
3-chlorobenzylamino 55,5/54,8 | 3,8/3,9 | 27,0/27,2 260
4-chlorobenzylamino 55,5/54,5 | 3,8/4,0 | 27,0/27,6 260
2-bromobenzylamino 47.4/46,7 | 3,3/3,5 | 23,0/23,4 304
2-bromobenzylamino 47,4/46,5 | 3,3/3,4 | 23,0/23,3 304
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 | 27,4/27,9 256
3-methoxylbenzylamino 61,2/61,00 | 5,1/53 | 27,4/27.9 256
4-methoxylbenzylamino 61,2/60,4 | 5,1/5,2 | 27,4/28,3 256
2,4-dichlorobenzylamino 49,0/48,4 | 3,1/3,0 | 23,8/24,4 295
3,4-dichlorobenzylamino 49,0/48,6 | 3,1/3,1 | 23,8/24,4 295
2,3-dimethoxybenzylamino 58,9/58,8 | 5,3/5/4 | 24,5/24,7 286




g/m streptonycin, 10%fetal calf serum and sodi um bi carbonate). The cell
suspensions that were prepared and diluted according to the particular

cell type and the expected target cell
wel | based on cell
96/ wel |

to the

density (2.500-30.000 cells per 25
growt h characteristics) were added by pipette (801) into

mcrotiter plates. Inoculates were allowed a pre-incubation period
of 24 hours at 37C and 5% CO2 for stabBplisation. Four-fold dilutions of
the intended test concentration were added at tinme zero in 20 | aliquots

rric?g

. 05 TEgt 0] at six
4-fold 26 ditt ?Edémgkﬁ?%zu nj"ilg tJ&#“%%%EMi on was
266.7 M bBA-dmethaxybenzylamino: o | 18, 988:30d aXahdeRd5a52ne oot | Al |
drug concer8iadimgthoxylemneykasinbned| i 58,96B)7 qate4s,4l nQKHSREE ofg&el]lls with
tlggo/t est. g_capemﬁwtﬁ eRzylemine NSTF5aR 375G/5 14N | 7P 58 5 mosRIeTle ggdb

AR O T S AT W A

usi ng t he Ca-éeiHa—~w e

into each well and incubated further for 1 hours. Fluorescence (FD) was
measured with the Labsystem FIA Reader
cell survival (A50) was calculated using the follow ng equitation:

TCS=(FDd g gxposed well / nean 10 FDeontr ol
t he drug coﬁ@gﬂ’j‘?gt

ion lethal to 50% of

from the obhaimedy@esse ASSHBSNGHI E@ﬁf)élﬁ{dg-

conpounds was tested on panel of cell

Fl uoroscan Ascent (UK). The tunour

wells) x 100% The A 50 val ue,

the tunmour cells, was cal cul at ed

1). Cytoxicity of novel

ines of different histogenetic and

speci es or i Qua of Tthe | nargheterpeusstons Hbe dasih afor exytrdxidify assdys, is €& were found

inall tu I l.ines.tested wever .. the.nop- malign cells, e.g.

N HaTs 1 aneafie actiRE LRl IR S Skt udeien Reb ALk a8n: i o

synt heti c ithéiduléedt SAM)dsIGRAV Q’MHQS'%E@tby%uaﬁﬁtaﬂ;emn'ﬁirél@fe%ﬁohnanﬁam e 3,
uman | ynphocytes was al ways

hi gher t harfyietexisity. Eof instance this gesay ircised in dmgsciepning pragramsiandial |s in 20

concentypat i <10 - 50 T Xiclty O ve| Conpounds
for D flfogr ecgl)ltgﬁi 8%?%%&%46%&@5 n%g%%e %}F qg?t%%elothtgélg‘f eaghyé(l ?S’fugglaﬁ%‘ie/ L
ConpoundHOSBal&m? MI¥T/ thd3t Gask4Ill ddtect viable cells exclusively. The quantity of

reduced Calcein AM corresponds to the number of vital cells in the culture.

G 50

15

20

25

for NIH3T3 fibroblasts and nor nmal

Human T-lymphoblastic leukemia cell line CEM; promyelocytic HL-60
and monocytic U937 leukemias; breast carcinoma cell lines MCF-7, BT549,
MDA-MB-231; glioblastoma U87MG cells; cervical carcinoma cells HELA;

sarcoma cells U20S and Saos2; hepatocellular carcinoma HepG2; mouse

fibroblasts NIH3T3; mouse immortalized bone marrow macrophages B2.4 and
B10A.4; P388D1 and L1210 leukemia; B16 and B16F10 melanomas were used

for routine screening of compounds. The cells were maintained in

Nunc/Corning 80 cm” plastic tissue culture flasks and cultured in cell culture
medium (DMEM with 5 g/l glucose, 2mM glutamine, 100 U/ml penicillin, 100

pg/ml streptomycin, 10% fetal calf serum and sodium bicarbonate).

The cell suspensions that were prepared and diluted according to the

particular cell type and the expected target cell density (2.500-30.000 cells per

well based on cell growth characteristics) were added by pipette (80ul) into

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

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

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

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




G 361CEVHELAHL60 3T3 Ki netin>166, 7>166, 7>166, 7155, 1 164, 1

| P>166, 7146, 9>166, 792, 2>166, 7 162, 2 BAP>166, 7138, 9166, 1>166, 7>166, 7 >166, 7
27 cis Z>166, 7>166, 7>166, 7>166, 7>166, 7 >166, 7 acetyl

Z>166, 7>166, 7>166, 7>166, 7>166, 7 >166, 7

MI>166, 7128, 4>166, 790, 6>166, 790, 179, 2 140, 2

Oor>166, 7>166, 7>166, 7150103, 469, 278 67 %§ BAP>166, 7136, 1>166, 727, 7106, 498
>166, 770, 799, 5126, 5 2Cl BAP84, 9101164, 116, 9>166, 756, 658, 4109, 6

100, 490, 4128, 4 3Cl BAP>166, 7>166, 7>166, 7148, 6>166, 7>166, 7 3F

BAP>166, 7 1Gg!u§93§3?f@£q%1@9 baals QM&?t wq{éconcentratlon was 266.7 uM, but

e
BAP>166, 7>18¢ Exddtheddia, dupliofes B6YbAHAGS off 2dl&EEwith >thé Gest Icb@ipbfis7 2M
BAP>166. 713388t 92 fioika at 179650 594 @), htmosphere and 100% humidity. At the
5 end of incubation period, the cells were assayed by using the Calcein AM. Ten
microliters of the stock solution were pipetted into each well and incubated
further for 1 hours. Fluorescence (FD) was measured with the Labsystem FIA
Reader Fluoroscan Ascent (UK). The tumour cell survival (Gls) was
calculated using the following equitation: TCS=(FDurg exposed weil / mean
10 FDcontrol wetis) X 100%. The Glsg value, the drug conéentration 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 puM. 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
313
Kinetin >166,7 | >166,7 |>166,7 155,1
164,1
P >166,7 | 146,9 |>166,7 92,2 >166,7
162,2
BAP >166,7 | 138,9 | 166,1 >166,7 >166,7
>166,7




31 BAP>166, 794, 7129, 9>166, 7124, 6133, 3 4M BAP>166, 772, 882, 8160, 472, 188 4Cl
BAP>166, 7>166, 7>166, 7>166, 7>166, 7 2MeO BAP>166, 7115, 815363, 4>166, 7 98, 2

3, 5di MO BAP>166, 7>166, 7>166, 7>166,7 2,4, 6tri MeO

>166, 7>166, 7>166, 763, 6153, 4 BAP 105, 3 40H3MeO

>166, 7>166, 7>166, 7>166, 7>166, 7 BAP 3NO2 BAP>166, 7>166, 7>166, 7>166, 7
ANO2BAP>166, 7>166, 7>166, 7>166, 7>166, 7 ,20H3MeO  >166, 726, 66941, 664, 3 BAP
5167, 8 30HAMeO BAP>166, 7>166, 7>166, 7>1%6, 7>166,7 3, 4di OH

BAP>166, 7> Hof7>t66—7>166—F>1a6-F— 28 2F
BAP>166. 718541087183 189ha beZ 3168 7 207108 I5~165 12386 3pe [7166.7
BAP>166. 7102516412166 7>1650%/
' acetylZ >166,7 | >166,7 |>166,7 >166,7 >166,7
>166.7
T 51667 | 1284 [>166.7] 9056 >1667 | 901 793
140.2
oT 51667 | 51667 [>166.7] 150 1034 | 6922 78
&7
2FBAP >166.7 | 1361 [>166.7] 277 1064 | 98
>166.7 | 707 995 1265
2CI| BAP 84,9 101 164,1 16,9 |>166,7| 56,6 58,4 109,6
1004 | 904 | 1284
3CIBAP 31667 | 51667 [5166.7 1486 [>1667 >166.7
3F BAP >166.7 | 1052 | 16322 >166.7 [>1667 >166.7
IFBAP >166.7 | 51667 |>166.7 >166.7 | 664 592
3MeO BAP >166,7 | >166,7 |>166,7] 41,56 [>166,7| 124,7 {>166,7 >166,7
76,7 149,5
aMeO BAP | 51667 | 51667 |>166,7| 847 |>166.7| 1667 [>1667 >166.7
>166,7 118 >166,7
M BAP >166.7 | 1566 [>166.7 1667 |>166.7 51667
31BAP >166.7 | 947 | 1299 >166.7 | 1246 1333
4M BAP >166,7 72,8 82,8 160,4 721 88
ACIBAP >166.7 | 51667 [>166.7 1667 >1667
2MeO BAP >166,7 115,8 153 63,4 >166,7
98,2
3.50MeO BAP >166.7 151667 >166.7 >166.7
2.4.60Me0 1667 |>166.7| >166.7 835 1534
BAP
1053
20H3MS0 >166.7 |>166.7] 51667 >166.7 51667
BAP
3NO, BAP >166.7 |>166.7 1667 >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 51667
3,4diOH BAP >166,7 |>166,7| >166,7 >166,7 >166,7




3Cl4F BAP>166, 7>166, 7>166, 7135>166, 7 >166, 7>166, 795, 85166, 7 2, 3, 4tri F
BAP>166, 7>166, 732>166, 7 >166, 7>166, 767>166, 7 2, 4di FBAP

>166, 7>166, 7139, 7>166, 7 >166, 7>166, 7145, 8>166, 7 Zeatin

>166, 7>166, 7>166, 7>166, 7 >166, 7>166, 7>166, 7>166, 7

Adeni ne>166, 7>166, 7>166, 7>166, 7 >166, 7>166, 7>166, 7>166. 7 5 Exanpl e 4 Novel
Conmpounds | nduce Apoptosis in Tumour Cedls. To anal yse the nechani sns of

i nduced cytotoxicity by t he novel conpounds, it is inportant to

di stinguis FENEPT OST ,9156)?” t nge'pf 'nigéjl B3 S fU1 Olfﬁjgt R | i:g;éé(.}il S.
First, at hre—tiTssuettever du,pLUﬁBs S if'uco e & A8 on,
since. 10 t mm@ﬁbﬁﬁu He—ged espetiaty-racrgphages ther—f-han—-hei n
rel cased i pro-the Lragcllr:}!eg:, ﬁﬁfz’g; c4.":g'!f sHrunken >;l,$$£ ions [0 e ’
ecrc‘sl tentls are rel edsed ilnt o fhe

cell. In ceptrast S sieH—H—ar—-—c At
extracel | uﬁ JMFEAR | o and t Hd06,2,12766,71i 31864 ffect lod3% He neat¥f.7del | s,
causi ng i ni-a ._&IJ_nn Secol n>16 PO el L ul d4r | evel pg‘rﬁ tic gal86d
exhi bit shixPHHBARNG 1| ehliHEBAH>189 [ cyt opllasm [preserlva®i dn_of |1156.7
structure pf cellul al organet’P®g [p18817ldi ng tlhe milt ochorldré7a,| condetéati on
and nar gi RAdFBAPof ¢hr omat}iA166.] fathednt ati o of rucl ei | @&d |f or nar166:7| of
apoptotic | bodies, thought |7d66.81P166f7{t hese |are Seen in @68 |cel | |+1668%.
Third, at {4estimnol ecular | ¢wdgb6,7 g>ta8yer of |bi ocHem cal [>pgemjesseg>te8lg an
inmportant f[ole in inguction >66,7aptedi7gsi S. Howevdr, mnajlonssn] of thmse7A|s not
wel | under pidemick  and|t hey reseby [r16620 acti atiorf of priciesades anfshes7
nucl eases, { whi ch Tinal Ty de¢siies|zt[>lesy|bi ol ogi cal | macr aBpdeequl €S [>1a8l70t ei ns
and DNA. For detection of apopfofiCc versus necrotic node of ceft death, two
i ndependent net hods were enpl oyed: assessnent of norphol ogy by el ectron
m croscopy and anal ysis of DNA fragnentation by flow cytonetry. 29 HL-60
cell line was cultured in 6-well culture plates with or without 70 M
concent rSat ir&gmo{ ‘{lovel derivatives at 37 C and 5% CO2 for 3-24 hours.

ple

Novel Compounds Induce Apoptosis in Tumour Cells.

To analysé the mechanisms of induced cytotoxicity by the novel compounds,
it is important to distinguish apoptosis from the other major form of cell death,
necrosis. First, at the tissue level, apoptosis produces little or no inflammation, since

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.




Fol | owi ng the incubation, cells were pelleted, washed in Hank's buffered
salt solution and processed as described below. 5 Cells were suspended in
2% gl ut ar al dehyde/ PBS, fixed overnight at 4C pelleted and enbedded into
1% agar (Agar Noble, Difco) thereafter. Agar blocks containing fixed cells
wer e epoxyde pol ynerised, ultrathin sectioned, osmumtetraoxyde
postfixed, uranium acetate contrasted &Bd exam ned under el ectron

m croscope. 10 Initial phase contrast m croscopy exam nations indicated

that treated HL-180-60!ceNin® s Rutturkd i G&Lelmga%qhalgé with of Gathbien of

apoptotic cells, and it was later confirne y el ectron mcroscopy (Figure

2 and 3). TyMi eacenatiphof agivelaleriyativesrat 37 °6f ardpsfot@©O; forvlepehdwtent i fied in
cells treatgd, wi.th all novel dgrivatives tested:. chromatin condensation,
nucl ear fr ag‘ﬂ‘@r‘ﬁ‘%ﬂ f@ﬁ?c‘@%}’f‘%l cégﬁﬂ‘fefecpﬂfeé%i%e dpHankes buffesed salin of
apoptoti c bofiitRp-anfpAsBalRd 3s déTHYAPSIRPr essive activity 20 One of the nost

i mportant paraneters of specific cell ular immunity is proliferative
response of | yniPallsywvers suspended ge 2o glutpraldebyder2BS, nfixalgevisnighthet najority

At gene. ot GoRelsie Berana! e [Pmea e Koo Ditce) Eatsabet 85400 nct i vat o
| ynphoi d celbsksaddfitaiihg fixed FEBL WRANESHy Y palyRERLIL wiRameesctRined Nt r acel | ul ar

25 netabolism (mtochondrial activity, protéin synthesis, nuc €i c acids
synt hesi s, oshuumdetrasxydé poithxad, vrandinh scesatd cortrdstadzandpxatnirfed uatiéron) .
Compounds w,th ability to selectively inhibit |ynphocyte proliferation are
pot ent immﬂ%%ﬁ?ﬂﬁ?lgrsogé?ﬂes. Variety of in vitro assays was devel oped to

measur e1pr ol i f erfaitial phse RAMEE nﬁf:ros&og?wxﬁﬁﬂﬁaﬁﬁns iHIRafRaShatGRATRINTY-60s€ed S
3Hthym di ne incaorporation nethod. 30 During cell proliferation, DNA has to

be replicatléte pehibit dypigel merpholagicalji fpatuees ofhepoptatis aellsgrandrit cweds| aterThi s

cl ose assocl.akl {.nas . hesiS - 1.8 Mer.
attractive oglgihgésj%{e}gtse}%ﬁg&é g\ﬁ{:xjo%r gPRHgﬁlgﬁ ‘|7' 5&&&]%?1‘ é‘ts)ag Pr{log@h %%glﬁilﬁn%rn éc ursors
are added taf tpuptastd weselidentified cial bellst redtedirvittaatiuhoved déivatiles tegiedr por at e

the |l abelleq nucleotide into their DNA. Traditionally, those assays
usual |y i nVE¥BatiH ccqndensgtion, 5 auglean, dragmentalion.e sytaplasmagia r blebbingr |dpd

tritiat fofMaB Al JT8, éﬁtﬁﬁﬂb&ﬁ . The armount of [3H]-TdR i ncorporated into
5 DNAT ]

the cel lul ar s quantitied by liquid scintillation counting.

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




Human hepari ni zed peri pheral bl ood was obtained fromhealthy volunteers by
cubital vein punction. The blood was diluted in PBS (1:3) and nononucl ear
cells were separated by centrifugation in Ficoll-Hypagque density gradi ent
(Pharmacia, 1.077 g/m) at 2200 rpmfor 30 m nutes. Follow ng 10
centrifugation, |ynphocytes were washed in PBS and resuspended in cell

cul ture medi um (RWPl 1640, 2mM gl ut amdte, 100 U m penicillin, 100 pg/ m
streptomycin, 10%fetal calf serum and sodi um bi carbonate). The cells were
di l uted at DNAgetcutsnsiary addedltolhe.cdDQuitele] 818 thu€hR atRERAdRKePi Pette (180

pl) into 96/ well m &éﬁg ter plates. Four-fold dilutions of 15 the intended
test concerPfUPeIaly ¢t elefhairlentideinta theiy BNAn Tradienallyi thost assays t he
mcrotiter : | ey vV ted. at six 4-fold
i1 Ut ons, LD HRING e B8 I kR OB T Ba Rl FBinBitas 266, 7 [ M
Al drug dbm@mer(aﬁﬂlemme amoans ofef{H]TdRinborpoiarsl.int) the ¥l w ¢
excepti unst i ed controls were activated with 50 pl o

concanaval i A‘f%@ﬁﬁF#Y?‘qu@(fc!W@%qoﬁﬁ%n%f cells with test conpounds
lasted for 72 heim$an@thesdrifived 9 msph d. 100% hum dity. At
the end of incubation Sg%?tgéle,d ﬁgp/f(l:eéﬁoglﬁ\aere a(ggstgif/"{‘;eﬁd1 %‘;%mug?an Yt he

[3H - TdR Culluntests byicehsitaheeia punctitiat Ehie hiobé was Riludd in PBP{1:Nfangt ock
solution 500 iGCi/ni 1ger well faor 6 rrlegrgéls at 37.C and 5% CQ2. The

aut omat ed dBIonuGeancelly Sere sepgrated hpeenfrifugasion 1g &iigasl-Hypague densitiid adsorb the

DNA ont o_glgaadierf| PRimidcld, o1 077 /chl) ot " 200Bpnp for 6"l ST TRl The DNA
incorporated [3H -TdR was retainéd on th |?ter whi [ e uni nconor at ed
mat er i d0 paspEfgatienulymplphges ivare veshede ire PBSI eutl atsuspmuded énqetiat ur e

i ght, |.ed Jnt b ith 10- f scintil]lant. Th
anount o (e i 2eBA oo cafbibwae. 100 CtplpecieiyPsobbipintm ned by
scintill at isg8pte@Yeihi T iftaPeaRelARM %‘fsggg‘ﬂ”blgaf%ﬁl%%}'r | ation counter. The

ef fective dose of i mmunosuppressant was ca ated using the
fol | owi ng equat Tba:celtd wer¢ Cilmkddr atgtaegep alsnsitywef 1/100180 ElPMionéreol wel | s) X

100% 31 Th 0 value the.d trati i_nhi hiting. | if ti f
L L ARk Bl e B a5 S B Bl 07
To evaljgat gnd m&&ﬁ&ﬂ&@%ﬁ%g}q&gﬁoﬁ%&é’é&&d of Y géﬁg' ih 8 ARSI oG Lhe! T

ability to inhibit po m togen 1 nduce rolTfération nor mal human
5 | ynphocy tasrotites atel welksd Ustially, &) conpoimdlatas eenpnst aekie 468 these

conpounds ve on rginal activity on 3Hthym di ne incorporation,
conp r&l utions. Ly roﬁ%ng testing, the h1ghes¥ well concentrgtion was 266.7 1.11\/?. All

=B

drug concentrations were examined in duplicates. All wells with exception of
unstimulated controls were activated with 50 pl of concanavalin A (25 pg/ml).
20  Incubations-of cells with test compounds lasted for 72 hours at 37 °C, in 5%
CO, atmosphere and 100% humidity. At the end of incubation period, the cells

were assayed by using the [°H]-TdR:
Cell cultures were incubated with 0.5 uCi (20 pl of stock solution 500
nCi/ml) per well for 6 hours at 37 °C and 5% CO,. The automated cell
25  harvester was used to lyse cells in water and adsorb the DNA onto glass-fiber
filters in the format of microtiter plate. The DNA incorporated [*H]-TdR was
retained on the filter while unincorporated material passes through. The filters
were dried at room temperature overnight, sealed into a sample bag with 10-12
ml of scintillant. The amount of [*H]-TdR present in each filter (in cpm) was
30  determined by scintillation counting in a Betaplate liquid scintillation counter.
The effective dose of immunosuppressant (ED) was calculated using the

following equation: ED = (CCPMdrug exposed well/ mean CCPMontrol welts) X 100%.




nonet hel ess, they efficiently inhibit proliferation of activated

| ynphocytes. Effective i munosuppressive dose of new derivatives under in
vitro conditions was close to 1-20 M 10 Table 4 I mMmunosupressive activity
of novel derivatives SUBSTI TUENT Human | ynphocytes R6EDso (M
3-chloroanilino 4.7 3-chl oro-5-am noanilinol2. 4 2-hydroxybenzyl am noO. 5
3-car boxy-4-chloroanilino2.1 3-hydroxyBénzyl am no5. 6 4-bronoanilino4.7
4-chl oroanilino 6.2 3-am no-4-chloroanilino8.3 3-chloro-4-am noanilinol2

2- hydr oxybe®hy [EDy) valid, The3dingdensyireniay |iahibitmgSprdliBrdtlonosobenzyd ani no 18. 2
3- car boxy-4-chl oroani |l i ng0.5 2-hydroxy-4-nmet hoxybenzylam no 1.8

3- chl or oani Prpsecysesz was calrylated Sory e 8 d dos rgsponseotusiesnzyl amino 2.5 10.7

Exanpl e 6 | nhi bi+i Senes ynd l.n this exanpl e,
hunman di pl oi d fi%‘j? gﬁ?lggst?s 5@@%@%%@%%@%@8@&38’@% . passage 25
- desi gnat esbili#gABSinhibjtassipelenal mitogde Shdiicad @eblifbighdd of RREAAIRINSS -
desi gnatsed FCAEO) were stained for 0-gal act osi dase

ymphoCytes was analyzed (Tab. 13).” Our data demonstrate that these

compounds have only marginal activity on ‘H-thymidine incorporation,

)

nonetheless, they efficiently inhibit proliferation of activated lymphocytes.
Effective immunosuppressive dose of new derivatives under in vitro conditions
was close to 1-20 uM.

10

Table 4

Immunosupressive activity of novel derivatives

SUBSTITUENT Human lymphocytes
R6 ' EDso (LM)
3-chloroanilino 4.7
3-chloro-5-aminoanilino ) 124
2-hydroxybenzylamino 0.5
3-carboxy-4-chloroanilino 2.1
3-hydroxybenzylamino 5.6
4-bromoanilino 4.7
4-chloroanilino 6.2
3-amino-4-chloroanilino 83
3-chloro-4-aminoanilino 12
2-hydroxybenzylamino 11.5
3-hydroxybenzylamino 8.4
3-fluorobenzylamino 18.2
3-carboxy-4-chloroanilino 0.5
2-hydroxy-4-methoxybenzylamino 1.8
3-chloroanilino . 7.2




activity. The nediumused for cell cultivation was renoved, the cells were
washed twice in PNS, and fixed in 2-3 m of fixing solution conprised of a
2% 10 fornal dehyde and 0. 2% gl ut aral dehyde in PBS. The cells were incubated
at roomtenperature for 5 mnutes, then washed twice with PBS. The cells
were subsequently incubated at 37C (without CO2) for 1 to 16 hours in 2-3
m of a solution conprising potassi um3erricyanide (5 mV), potassium
ferrocyanide (5_mM, MC12 (2 MM, X-ga
(5- brono- 4- chl or o- 3- i adbloydbendylkmide gal actlopyranosidgey (I mg7rnm), in
citric/phosphatie-buffer_pH 6. 0) Follawing this incubation perjod, the
cell sanples wdgre ob%éﬂbﬂwnphm@yu@nmzo detlect the po.8sence of plue cells,
i ndi cati ng t hat—X-gat—had—been—ctreaved—-(pos+tively—senescent—cells). In
this experiment, senescent cells, but not other cells were stained blue
due to the action of (3- galactosidase on the substrate (Fig. 4). 20 Table 5
The effect of Novel Conpound. on Nunber of Senescent Cells in Culture of
Human Fi br oB¥ample 625 SUBSTITUENTSENESCENT CELLS (% R6HCA25 HCA45HCA80
CONTROL353 0 - dj hydroxybenzylan1n05429

N 9 S S R e o

Ani | ino342 or o- chI or 0- 4- car boxyani | i no5225
3- car boxy/- 4- chl dnothi§ kx163162 Buidak 3d1§@i@/ TibrdbYAREOI@A! bdROBL Z4rious

4-pbr onpani | i no5325 4-chl oroanilino 3-am no-4-chl oroanil 1 no 4622
3- chl or o- 4-RASFAEE ARV $I5: NerssARe 42D ~f designetsd NIGAZH) pass@ge645 - designated

3-fluorob enﬁélAqu B&%a""g]éso - designated HCAB80) 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 fixing 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 HCAA45 HCA80
CONTROL 3 5 38
3-chloroanilino 4 5 25




2- hydr oxybenzyl am no3417 3-hydroxybenzyl am no 5322 2-acet oxybenzyl am no6532
3-acet oxybenzyl am no4627 2-acetyl benzyl am no3425 3-acetyl benzyl am no5528

2- hydr oxy- 3- net hoxybenzyl am no 4320 2- hydroxy- 3- et hyl benzyl am no5218

2- hydr oxy- 3- chl or obenzyl am no4314 2, 6-di hydr oxy- 4-chl or obenzyl am no 3316

2, 3-di hydr oxy- 4- net hoxybenzyl am no 3417 2, 5-di hydr oxy- 4- met hoxybenzyl am no
5322 2, 6-di hydr oxy- 4- net hoxybenzyl am nd3 4313
2, 3-di hydr oxy-4- chl or obenzyl ani no3314 2, 5- di hydr oxy- 4- chl or obenzyl am no5423

2- am no- 6- ghl or obgaaHyARYBerd4ldnido aM No-[4- CTY or openzyf ant €5
2, 3-di ami ng=4-chlorchenzyl'am ne 4317 34 As shown_iln_Tabl e i th ircreasing
nunbers of passages, théxnsllrm ni ng became darXker. |For 4 he )| dezt cdlls,
t her e wer e [onty—bt H-s—-aRgi-rg—FFom b-ght-tblue—to-an alnost; opaque
col our. N6-{substi t%@g a%é?nq%ﬂ‘ér@?. vativds wete ery %effeftivd in
retaining ruch TOYREEEYE cent gettscafter 8¢5 ppssages—|In the
case of |ong_standing culkﬂ%%flon the trgated cells wgre apl e lli ve 30%
| onger perijod t haB-ctibexy-drhtoebanild S. ExAnpl & 7 10 Semescence ﬂﬁhltltion by
Novel Conpqurds—tested—on-w-nter wheat leaf segnents Seeds of wintler
wheat, Triti cum ac@foxyrh-lvdroryeptingr d, were vlashed under [unméng Jater for
24 hours and Then SO cutTteSsogked-wrthKro-s o They
were placed _in_the q?gggﬂmmﬁhc%r at 26C Wth-a 16/8 h-lighf p od| at 50
gmol . m 2.s'f. After 7 4detildroatiilifofirst |eafl wasg fully devel oped gnd tjhe
second | eafl—15-had started to grow A tip sectionlof the fjrst | eaf,
approxi mately 35 r%ﬂmmﬁgl-cmgrgamhe@med f{om 3 seefil i ngs anf t raamed
slightly tg¢g—=aTonyngd oiit—at. 166y The—baspt—ends—oef—t-he—five | eaf
tips were pl aced r ?8%1"9*1%““1% microfiter 5 24
2-fluorobenzylamino 3 16
3-fluorobenzylamino 3 3 15
2-hydroxybenzylamino 3 4 17
3-hydroxybenzylamino 5 3 22
2-acetoxybenzylamino 6 5 32
3-acetoxybenzylamino 4 6 27
2-acetylbenzylamino 3 4 25
3-acetylbenzylamino 5 5 28
2-hydroxy-3-methoxybenzylamino 4 3 20
2-hydroxy-3-methylbenzylamino 5 2 18
2-hydroxy-3-chlorobenzylamino 4 3 14
2,6-dihydroxy-4-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




pol ystyrene plate containing 150g1 of a cytokinin solution each. The entire
plate was inserted into a plastic box lined with paper tissues soaked in
distilled water to prevent 20 | eaf sections fromdrying out. After a 96 h

i ncubation in the dark at 25C, the | eaves were renoved and chl orophyl |
extracted by heating at 80C for 10 min in 5 m of 80%ethanol (v/v). The
sanpl e vol ume was then restored to 5 nmP4by the addition of 80% et hanol
(v/v). The absorbency of the extract was recorded at 665 nm |In addition,

chl or ophyl | ext réscshowirin Mableesswith éavesingnenitens oft jabsghd) ehbaliRflgi N dei oni sed
the concentration with

25 wat er re neasured. Eromthe obtai ned data € _ h

hi ghest act |e\971{1?/8&ﬂ%5rs%§%fb§c°{ t?%lr%’ harnWETS AR, hlwe cells @@gmgé’r(mn av_?_hactl vity
of ‘the conmaishebiak td & SmoSQPEGR doddur O VR Al Ves ol THE
activity obtained for 104 (I\}/IJ%G%enzy] amg%ﬁgl?él pa?e%gggfé\’@g“p% ul ated as
100% The wenuétfeetiionin actainingansichflowkt evel egl s@@&b&ﬁts gBHls ta%’t@rd‘&bm e

experi ngnt s repeated twi.ce. The cytokinins to be tested were )
di E sol \r/rgd ipﬁéﬁ?ﬁe?‘hgﬁeé’aﬁ&P%S‘P@wulaﬁﬂlq%e gstted rolls werowblettoup to 10" 3M
wi th di stillivedowelofiger pdfibdihah BelconRs] deyk t her diluted in distilled water to
concentrations ranging from10-8Mto 104M The final concentration of DVSO
did 35 not exceed 0.2%and therefore did not affect biological activity in
the assay system used. Table 6 5 Effect of new cytokinin derivatives on
retention d¥xamplest ophyl| in excised wheat leaf tips. St andard devi ations
are of léhe mean for 10 replicate determ nation concentration Activity (%

Test ed HonpGlrrasiceAnibifiam 8y NovelGompounds tesdpnwinier Wheatﬁeafmen_tm A
1.6-(2-fl be i Lhekd ]l . 6- (3-f 1 uor obenz no) puri ne
b LR ABEALRC IR (Al B LG PR SR
4.6-(2-chl mMarﬁondﬂphmimendGhéxﬁ sbwfi Gorb Jermiculite soaked with Knop's

2: 21 E 3: EEI §<§1§§§1ﬂ 'egﬁeﬂ%}lg%ﬂ R %,Sréz,énééhmbsr at 25°C with a 16/8 h light period

at 50 pmol.m™s™. After 7 days, the first leaf was fully developed and the second leaf

15 had started to grow. A tip section of the first leaf, approximately 35 mm long, was
removed from 5 seedlings and trimmed slightly to a combined weight of 100 mg.
The basal ends of the five leaf tips were placed in the wells of a microtiter
polystyrene plate containing 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




7. 6-(2-bronmobenzyl am no) purine 1052 ( 1 8.6-(3-bronobenzyl am no) puri nel1048
(6) 9.6-(4-bronobenzyl am no) puri ne 10" 30(- +15)

10. 6- ( 3-i odobenzyl am no) puri ne 1083$5(- +23)

11. 6- (2- met hyl benzyl am no) puri nel04. 158 29

12. 6- (3- met hyl benzyl am no) puri ne10111 (16) 13.6-(4-nethyl benzyl am no) puri ne
1035 (23) 14.6-(2-met hoxybenzyl am no) p pine 10269 (12)

15. 6- ( 3- met hoxybenzyl am no) puri ne 10"178 (16)

16. 6- ( 4- met s exbaed 0y2% rand dhapefoiendid Qo9 aﬁ’edtbnﬁoé@alruchfn@})ﬁﬂﬁ%|a§d§5'@9§t6}ﬂr' ne
1060 (15) 18 & (4-ni trobenzyl am no) purine 1083 (8)

19.6- (2, 4- 0‘!‘35 1 orbenzyl am no) puri nel00 20. 6-(3, 4-di chl or benzyl am no) puri ne
10-4117 (22) 21.6-(2, 3-di met hoxybenzyl am no) puri ne 10109 (5)

22. 6- (2, 4-di met hoxybenzyl am no) puri nel0"26 (11)

23. 6- (3, 4-di net hoxybenzyl am no) pur i n&kBkED (17)

246(3b?'5 th lamn‘) urinelOle | am no-6-(3- 10121 (7)
hydr oxy enz??% Q%’ %d‘%ﬂ @ﬁygsrorbre 93*10119&91@0@&19)11 inpaeissd whert igafini no
[ 27. 2- met hy 36
Ui e 2T, Gr'ﬂo-*s%Esz%m?r.fﬁwaﬁ%&@g&xﬁf%@ag@oﬁwngﬂgﬁé ghpERGH |05 %0,

tri nethox bent | am no urine

Tested compound concentration Actmty (%)
with highest | [10“*mol.I" BAP =
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 107 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 (x15)
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 107* 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 10”7 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




30. 6-(2, 4-di fl uorobenzyl am no) purine 10”139 (2)
31.6-(3,5-difluorobenzyl am no)purine 10-156 4
32.6-(2,3,4-trifluorobenzyl am no)purine 10131 (22) 33.6-(3-chloro-4- 10141
(20) fluorobenz | am no urine 33.6-(2-hydroxy-3- 10-34 (5) nethox enz | am no
urine Exanple 8 5 Stinulation effect of the new conpounds on plant cel

di vi si on Cyt oki ni n-dependent tobacco cdbfl us Nicotiana tabacum L. cv.

W sconsi'n 38 was nmaintained at 25 C in darkness on nodified

Mur ashi ge{3Ropg (2864 um  contal ni ng per [TTRyE Zpmor id, 2.4
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Subcul ti vt r_thréee \I\PP[(SQ —OU_rteen days fore the
bi oassay, |BAo G- ﬁﬁfmr%%ylm@omu&ﬁgfer ed t1§™t he fredi al3owEhout
6- benzyl afBhoput3,hdifuBrdenzyBaminoyiueiat acfi vi tyywas det eryy )Tro t he
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he entire
replicate$ ared—Tor—each L,_yL k-1 3COREE
tegt was égﬁ %laﬂ&wp the obtai hed d& a, the cdAt&m®atidn with

r om
hi ghest ati v gobsnzsﬁ%mmpf N€ar _each “nrrpnllr}d tested. Relative Jactivity
of the cor% alfg"a?‘?ﬁy§3 concentratl on wap cdlCul atpd (Ta#hEH). THe
activity igp)putietrzv| ani nppuri ne (BAP) was postul gt ed as
100% The cyt oki nins to be tested were dissolved in 20 dimethyl'surf oxide
(DMSO) and the solution brought up to 10"3Mwith distilled water. This
stock was further diluted in the respective nedia used for the biotest to
concentrations ranging from10"8Mto 10"M The final concentration of DVSO
did not eXXee@le® 295 and therefore did not affect biol ogi cal activity in

bl e The eff of new cytokinin
dor i vat vestanalon tHREL et vy ¢ mbnds &hblsf ol sbices

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

was maintained at 25 °C in darkness on modified Murashige-Skoog medium,
containing per 1 liter: 4umol nicotinic acid, 2.4 pmol pyridoxine hydrochloride, 1.2
pmol thiamine, 26.6 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




callus N cotiana tabacumL. cv. Wsconsin 38 Concentration activity (%
Tested conpoundwi th highest [10'5npl. 1"1 BAP = activity 100% nol.1"i
1. 6-(2-fl uorobenzyl am no) puri nel0-11111 21 2.6-(3-fl uorobenzyl am no) puri ne
10" 135 (8) 3.6-(4-fluorobenzyl am no)purinel0122 12
4. 6- (2-chl or obenzyl am no) puri nel0' 93 f4
5. 6- (3-chl or obenzyl am no) puri ne10"94 (8Y 6. 6-(4-chl orobenzyl am no) puri ne
10"64 (8) 7.6-(2-bronobenzyl am no)purinel0"102 (5)
8. 6- ( 3- bronpbenzyl am no) purine 10" 85 Yable7
9. 6- (4- bronohenz Ia no) puri nel0-1115 (9)

Bt

10. 6- (3-i odo l}f’(w gﬂ}pklﬁ@l@nygtl‘(egyn growth of cytokinin-dependent tobacco

11. 6- ( 2- met hyl benzyl am

12. 6- (3- et hyl benzyl am %g?gﬁ&{cﬁ‘g%g ‘%‘g';l’ ov. Wisconsins 38

13. 6- (4- met hyl benzyl am no) puri nel0- 652 (8)

14. 6- ( 2- met fresypbenzy 1079 (5)

15. 6- ( 3- metjhox E@ﬁ?@/ft‘ ﬁbl)iurl nel0' 76 (20)Concentration activity (%)

16. 6- (4- metfhoxybenzyl ani no) purinelO-1139 (1%ith highest | [10°mol.I’ BAP =

17.6-(2, 4-qi chlor obenzyl am no) purine 1011 |( )act1v1 100%]

18.6- (3, 4-dicl pr obenzyl am no) pur| ne 1045 (7) ” 0

19.6- (2, 3- Jrreffxphensyant noypuri ne-10:4.5 5 (@aall)

20. 6- (2, 4- di 56 "(l) Bie 10" 21 (5)10 111 (#21)

21.6- (2, 4, 4-2.r | 6rf3- Restpbenmsipnsind)nutizur | ne 1013 16y 135 (8)

22.6- (3, 4, §-3.r | 6r4-Roorpbenzlahdnd)pedmiir | ne t@w 109 122 (£12)

23.6-(3, 4- AT RV B OXIRBRERAMRRIMIER® 10 T (17747 93 (x4

24. 6- (2,4 (i (jJ nzZyrangiiQ T 1c +0-95% (1) 3 ( )

25. 6- (3. 5- 4id L SEEENRPOPIEamOdIONTBG. 10 oF (3 10 94 (£6)

26.6-(2, 3, 4 Q-r G-(4rellonobenaylaminedpyring i nel 0] 76 (4P° 64 (£8)
7. | 6-(2-bromobenzylamino)purine 107 102 (=5)
8. |6-(3-bromobenzylamino)purine 10° 85 (x11)
9. | 6-(4-bromobenzylamino)purine 10° 15 (29)
10. | 6-(3-iodobenzylamino)purine 10° 76 (£8)
11. | 6~(2-methylbenzylamino)purine 10° 118 (£3)
12. | 6-(3-methylbenzylamino)purine 10° 79 (£5)
13. ] 6-(4-methylbenzylamino)purine 10° 52 (+8)
14. | 6-(2-methoxybenzylamino)purine 107 79 (&5)
15. | 6-(3-methoxybenzylamino)purine 10° 76 (£20)
16. | 6-(4-methoxybenzylamino)purine 10° 39 (£17)
17. | 6-(2,4-dichlorobenzylamino)purine 10* 11 (£3)
18. | 6-(3,4-dichlorobenzylamino)purine 10° 45 (£7)
19. | 6-(2,3-dimethoxybenzylamino)purine 10” 8,5 (+2)
20. | 6-(2,4-dimethoxybenzylamino)purine 10° 21 (£5)
21. |6-(2,4,6-trimethoxybenzylamino)purine 10° 13 (£6)
22. | 6-(3,4,5-trimethoxybenzylamino)purine 10 19 (£3)
23. | 6-(3,4-dihydroxybenzylamino)purine 107 4 (x1)
24. | 6-(2,4-difluorobenzylamino)purine 107 95 (+1)
25. | 6-(3,5-difluorobenzylamino)purine 10° 97 (£3)
26. | 6-(2,3 4-trifluorobenzylamino)purine 10° 76 (4)
27.|6-(3-chloro-4- 10 90 (+1)

fluorobenzylamino)purine




27.6-(3-chloro-4- 10"90 (1) fluorobenz |lam no urine 38 Exanple 9 Testing of
novel conpounds in amarant hus bi oassay Standard Amarant hus bi oassay was
performed with several nodifications. 5 The seeds of Amarant hus caudat us
var. atropurpurea were surface-sterilised in 10%

N- chl or obenzenesul fonam de (wv) for 10 mn and washed 5 tines in deionized
water. They were placed in 14 cm Petri3%i shes contai ning paper tissues.
saturated wth deionized water. After 72 h of cultivation at 25 Cin
darkness, the roots of the seedlings were cut off. The explants,

consi sting ]&f tiD cotyl edons and hypocotyls, 10 were placed in 5 cm Petri
di shes on t p?/%rs of filter paper soaked in 1 m of incubation nmedium
cont ai ni ng NP, f;Tldm : tyrosine and the cytokinin
to be testergﬁa gre \Ae%n%déiﬂggp an?@tlgles?n%ﬁgg% The procedure was carried
out under a gr edtamslafde Ariagithisnbimagiay kwas qrarfoAhtd® with 48vebal afodificatibag.i on at
25C in rkness, . b cyani.n was,extracted by freezing the explants in 4 nl
3.33 gM%a15 SRpds Ol et CEUATES YT HTOBWPHTe W SYEAsstorsed at M%i ned by
conpari ng tN@hlofdbRRzIREA i d1 P28 ) i r m -
A620nm Fromthe obt ai ng)dna;élgt@; t g}c%ﬁcentrgf?%%eémﬁlnh%ggﬁﬁg% ivity
was sel ect e¥ateror Thescwerecplaprsiimdl4 erstRetti dRbesaitontainigt papiet Yissaés sdagatednpound

t thi at.i l.cul (Tab.. 6) .Th tivity obtained f

T0-4"M o DO AT IRE ARSIAh SiclibhaRa 2] ¢ Bhdadtinats Yords vhbBos. shown

in table 8 satdingBaeee Oft Jif VEhe xBlah& 26 RSisBREof t &Wlk&&staﬁﬁhyﬁ@:ﬁl })fls?Peat ed
ytsu

twice. The cytokinins to be tested were diSsolved i'n di met oxi de
(DVBO) hd were plaged im iSopm dRest glishes) pn thwo dayesnvofufilthr pamsrisbhled imdt ml of Thi s

t ock f. 2r di luted .i.n.t i di f the bjotest t
concent  at 1A A Bt Fopei gk e BB Hbitin KEekSs LS scSimaloneron of
DMSO di d nahd %@Q&iﬁiﬂ%lﬂﬁés&d}eﬂmf&b&e%dex?%ts %%%fd?ﬁxt. THE ?l‘o@gcilﬁ@bvagm ity

in the assay systemused. Table 8 30 The effect new cyt okl ni n
deri vat i veSagigdut aadems sreeorsafmlight ninsardakmdmsA fiema di&tusf incubation at

cotyl edon/ hypo ‘fnoaéﬁme%)s(,pr;e?a%tygﬂin %v%.s ec}?tlr']a%gegtbryaf{rée%&g 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 = Asi7am — Agonm From the
obtained data, the concentration with highest activity was selected for each
compound tested. Relative activity of the compound at this concentration was
calculated (Tab. 6). The activity obtained for 10 M 6-benzylaminopurine (BAP)

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

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

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

affect biological activity in the assay system used.

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

caudatus cotyledon/hypocotyl explants.




activity (% Conpoundw th highest [
1.6-(2-fl uorobenzyl am no) purine 10116 (3)

nmol . 1"’

2.6-(3-fluorobenzyl am no) purine 10140 (5)

10- Snol . 1

BAP = Activity 100%

3. 6-(4-fluorobenzyl am no) purinelQ' 44 (4)
4.6-(2-chl orobenzyl am no) puri nel0" 109 _(58)
5. 6- (3-chl orobenzyl am no) puri nel0" 96(+
6. 6- (4- chl qrah EEVI ambg(r)])zolu;%nﬁé;) 3r5| (ng)m;]%o(ﬁi bhonobenzyl anm no) puri ne
1094 (6) 8.}6-(P
9. 6- (El %)r orvbfauy?gﬁuno) pﬁrl ne 1017 (7) 10. entratg n[Zl\l)ftht D%%{}'elo"m
(3) 11.6-(4-nmethyl benzyl am no) puri ne 10"98 (
12. 6- (3- metlhyl benzy! am no) puri nel0" 84 (14) ctmty 100%]
13. 6- (4 methd-benzyvl am no) purinelQ" 26 (10) (mOII)
14. 6- ( 2- met|hbx|/bEhiyershenzylamind)periced’ 77 (5) 107 116 (&3)
ig g- E 3- x: rm§ YO flydrobemg)apiid)peridd) 90 ( 16) 10°* 140 (£5)
. 6-(4- 232 .
17. 6- ( 3- ni L%?&fﬁiﬂ;ﬁraﬁﬂﬁd ﬁ‘g‘gﬁ’ (7§ ) n-(AIQ_iJJn enzy| #h&Ad) pur{ ne1025
(2) 19.6-(2 RW%FI ne l 19 (8 109 (£8)
20. 6- ( 3, 4- 4i oh| ©fbeilerebergviancagpuine 1063 (10) 107 96 (£5)
21. 6- (2, 3- dii Gref GrputilennbytAtinind)pwinie 1022|T73) 105 35 (7)
e o AT YRR AT BHELLT™ 0 % {27107 94 (26)
24.6- (3, 5- Sk Ucuﬁéﬁé’ﬁ‘ﬁiﬁ@ﬁﬂ?‘%e 101. 5 (1165 6- [2 4, elt@Byet hok bent
| ami no uri hoP-@shromgbenzyming)purineret hoxyBenz 108 no |ur i nelyqz7y 2)
27. 6- (3, 4- dl0yds-Gipletenylamidedpurisel ne 108 (3] 1o7 79 (£3)
28.6- (2, 4- fii { T [ G2RORERG AT ERhBIFLRRE 1088 {713 98 (+22)
12. | 6-(3-methylbenzylamino)purine 107 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 (£10)
21. | 6-(2,3-dimethoxybenzylamino)purine 10* 22 (#3)
22. | 6-(2,4-dimethoxybenzylamino)purine 10° 12 (+2)
23. | 6-(3,4-dimethoxybenzylamino)purine 10* 27 (%6)
24. | 6-(3,5-dimethoxybenzylamino)purine 10° 1,5 (x1)
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 10°* 88 (x7)
29. | 6-(3,5-difluorobenzylamino)purine 10 108 (+2)
30. | 6~(2,3,4-trifluorobenzylamino)purine 10° 94 (£3)
31. | 6~(3-chloro-4-fluorobenzylamino)purine 10* 91 (#7)
32. | 6-(2-hydroxy-3- 10* 19 (£3)
methoxybenzylamino)purine
33. 1 6-(3-hydroxy-4- 10 24 (1)
methoxybenzylamino)purine :
34, | 6-(4-hydroxy-3- 10* 10 (£2)
methoxybenzylamino)purine




29. 6- (3, 5-di fl uorobenzyl am no) puri ne 10108 (2)
30.6-(2,3,4-trifluorobenzyl am no) puri ne 1094 (f3)

31. 6-(3-chl oro-4-fluorobenzyl am no) purine 1091 (7) 32.6-(2-hydroxy-3- 1019
(3) methox bent |am no urine 33.6-(3-hydroxy-4- 1024 (1) methox benz | am no
uri ne 34.6-(4-hydroxy-3- 1010 (2) nethg6 benz | am no urine 40 Exanple 10
The effect of new derivatives on in vifro and post vitro rmultiplication and
rooting of ros? Rosa multiflora). The aimof this experinment was to test
whet her t heB¥®WIe ddpounds are of 5 practical use in tissue cul ture

practice. T ial | i te wags investigated,and the post vitro
effects on ?%o%@ﬁgbﬂm%%&gygﬁ}’%é&m \é\?@rsoaanafﬂf’iv OF’d‘gtﬂﬁF“ég’én and reotingrof was

cul tured i rnro8SRosk mutilepk)s Wi th a screw on pol ycarbonate |id. Each culture
vessel contain 100 ml autoclaved nmedium (120 C, 20 min). The cultures
were maintaine aipizof this eiPeAmgnt] Bahtoplestt wheshératie atewd Cordubdisars 'of PAR

The b 1 : | ashi ge. and Skoo 1962

e o) oo adtied! 440 ih B ARARELARG: the R iR S By iovesabteq ond

myo- i nosi t dhe past Vitrffestsoomoetind wRZxBMrel YRasA Sy bA84 (Mt Il\r/%%:%}w) ngﬁ/gnd 79/ 1
(0]

agar. This mFdi m\gﬁﬁ Euppl emented with 10 M BA, ml,” o OBAP
(cormpound f&: n e mbvessels yath 3 sery)onmpalyeasbanaty lideBachnoultigbnvesset ont ai n

t oKi HoPtairfAfit 1 .0 fo eks,. .t nupber of i nduced
any Cyt ok oflain®l! £60 Ini Sufedlalbd bt Ofl B! G WBCHR), e il

shoots per explant was determ ne Bt Y€ and
total root Manigined ekP3EhtC ulilier 4 06 hphorperié®aAEIM antlst ParexRl aais (shoot
f

clust ) ELAR! TRV | DrtBhel e s Sote (LS oot ned. A
o gi nal shoar eysbeit ABLTRE OTIM RAESDER T p M REVroSREo T 88 ot e
very wvel | . su@age, 43338 mMhglybingh6R4 ML glytirhinatandVgyiodgr. Dhb nicARnSRaot S
rooted b adlsxpplél;ﬂgntgd3 With 10 uM BA, mT, oMeOBAP or mMeOBAP (compound 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 yieided‘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 milltiplication rate, but the shoots rooted badly. The new
BAP derivatives tested, induced formation of new shoots and rooting significantly
better, when compared with BAP itself (Tab. 9).

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

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

0 0.2 0.03 0.8 1.2 4.6 17.1




BAP derivatives tested, induced formation of new shoots and rooting
significantly better, when conpared with BAP itself (Tab. 9). 25 Table 9
Ef fects of cytokinins on in vitro and post vitro shoot nultiplication and
rooting in Rosa multiflora C okinin In vitroEx vitro
Nunmber Fl ower Root Tot al r oot Root nunber Total of newnunber pernunber perlength
per per plantroot shoot sexpl ant expl ant e&pl antl ength per(cm per plant ex

pl ant (cnm) 00.20.030.81.24.617.1 41 BA*3.80.000.00.00.61. 1 MOHBAP

2.10.160. 0BA®1. 43. 8| DB OBARD.(W0. 290)00. 02. 58{(ho MreOBAlg. 4. 30. 0301 §0. 017]174. 1

*BA= benzyhMowBaprb Exanpl e [bligEarTy gooo.t sefpgcence |1[1£1i‘ bi[i 3@ (T gsue

cul ured TOROHARSFLUTLT dons T oS {oCTT o oves [ er frpgsenesoence
in a vesse +e—otf- "L?he sy%q?’cms mQ-WW ear-H-er—whet mhn 4.0 of t he

vessel is ilgl%p'ht ed, for instance by a plastic foil. This 10 suggests that
et hyl ene our®4t @?Zyb“&@%us conponents are involved. The cytokinins which

are applied to the nedium induce ethylene, so it | ooked worthwhile to test
t he prom sing new cytokinin conpounds on this system Rosa hybrida "Pailin’
(a cut rose) was cultured in 350 mM vessels with a screw on pol ycarbonate
lid. Each cEnamplelvessel contained 100 m autoclaved nmedium (120 15 C, 20
mn). The cultures were maintained at 232 C under a 16 h photoperiod at 40

Mm 2 S-1 Py shpe! sspessencearhibition BfAigsue enltuaech seser(Rarstividdand Skoog (1962)

macr oel ement s, g t ' ] 36. 7 ma/l NakEeEDTA, 50 ng/l
NaFeEDDHA, 100 %ﬁh@%ﬁyﬂ%ﬁlrﬁ%@%&g‘é} tﬂ% S%escseﬁ%? 8&?&%0%%“ ggf‘@‘gitﬂe, 50
mg/ | cal dimrbrpantand hfieadome wébks allekplbntglinih eedsprRdia et Th@éympeas stagar . Thi s

medi um was . . e
earlier when the aeration of the vessel is inhibited, for instance by a plastic foil. This

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

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

15 °C, 20 min). The cultures were maintained at 2342 °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/i pM myo-inositol, 30 g/l sucrose, 100 mg/1 glycine, 50 mg/l
calcium pantothenate, 100 mg/l L-glutamine and 7 g/l agar-agar. This medium was

20  supplemented with 10 pM 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



20 supplenented with 10 M BA, nT and nmVeOBAP. The last 2 cytokinins were
filter sterilised and added after autoclaving the nediumin the vessels.
The control nmedium didn't contain any cytokinin. After a culture period of
6 weeks, scoring senescence synptons was started. The day on which the
first brown | eaf appeared was noted for_ each plant (Fig. 8), as well as
the day of conplete dying of the whol e4%xpl ant (Fig.9, 25 10). On nedium
with BA, the relative nunber of dead plants |ooks Iike a sigmid curve,
suggest i ng Awalrayestailld notbeseoidsd ena encelivfre ofith nibEOB APa usedlplts 86u1H | ene. 1t

woul d be interesting.,te neasure the ethyl ene concentration in the

headspace. r\%ne y 5%8 ?ﬂ%‘tﬂﬂﬁ ?Y@“@Wugﬁ]%ﬂsq b meMe@BAR\BOBARgRIfigant

definit el y iipeoveaicht BAneRIRANBFagaRiEDf RbLARadLA e 3l MOSt al | plants were
rown no

still alive. Although sone eaves cou be avoi ded on a nedium
wi th mveOBAP, these plants could be easily used for a next subculture. The
use of #VeOBAP is a significant inprovement in the micropropagation of
roses (Rosg%%%g gg). 5 Exanple 12 Dry Capsul es 5000 capsul es, each of

whi ch cont . g of one of the conmpounds of the fornmula 1, Il and I
nentioned imytid@spegcedi ng or following Exanples as active ingredient, 10
are prepared as follows: Conposition Active ingredient 1250 g Talc 180 g
15 \Weat st380@ hapselspachafwhich uontsine 8124tgeofMe of thea6inpoenROf theRb@MA% at | on

process: The,po red..suhst ances ntigned are pressed through a sieve 20
of mesh wi gteﬂ %&gﬁm?tlﬁf&ﬂlpgﬁspfmeg&gﬁ tolloyring Fxamples g actiye ingrediantf erred to
gel atine capsiepAsd ¥d folotvlte ai d of a capsule-filling machine. Exanple 13

Soft Capsul es 25 5000 soft gel atine capsul es, each of which contains 0.05 g
of one of the conmpounds of the fornmula I, Il and Il nentioned in the

pr ecedi ng Qfon{p%lsftﬁ‘r’l"i ng Exanpl es as
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 gelaﬁne capsules, each of which contains 0.05 g of one of the compounds
of the formula I, I and IIT mentioned in the preceding or following Examples as

active ingredient, are prepared as follows:

Composition
30 Activeingredient 250 g
Lauroglycol 2 litres



active ingredient, are prepared as follows: Conposition 30 Active

i ngredi ent 250 g Lauroglycol 2 litres 43 Preparation process:. The powdered
active ingredient is suspended in Lauroglykol (r) (propyl ene gl ycol

| aurate, GCattefosse S. A, Saint Priest, France) and ground in a wet-

pul veriser to a particle size of about 1 to 3 m Portions of in each case
0.419 g of the mxture are then trans4®rred to soft gel ati ne capsul es by

means of a capsule- 5 filling machi ne. Exanple 14 Soft Capsul es 5000 soft
gel atine capepakation R6cRs;OfhefdvedersPRAE InBelontds Qfis H&ecpf &Em@u”ds of
10 the fornula | Ipli or Illé,\frsr%ntloned in ? he precedi ng orn%h]&?%

Exanpl es adP@evicneslyreldnuaiceRatiefassé SpheSainthricst Pﬁ'mcb))ami gréompinsi Weton

Active ingr t .250 5 PEG.4 I|tre itre Peparatlon
process: glwﬁgg\%é?éld’ag[&% ¢ §ig¢ of B‘E{fh dft3 pL- g?f?‘g ’d“?aﬁ segs Of

(pol yet hyl @i@nﬁktu&oéreqhewakﬁwe@fb S8P g8 ALY Bhiti.
Aldrich, 20 USA) and Tween(r) 80 (pol ygxyeth engssg %?%‘gnn@frr%ﬁ g%rate
Atlas Chemfillisgmachinenc. | USA, supplied by Sigma, Fluka, Aldrich, USA) and
ground in a wet- pulverlser to a particle size of about 1 to 3 mm Portions
of in each case 0.43 g of the mxture are then transferred to soft

gel ati ne capambRsi4dy means of a capsule-filling machine. 25 Industri al

Applicabili t¥t he new het er ocycl i ¢ conpounds based on N6-substituted
adeni ne aco8ftdrapsules o the invention are useful in d| agnostic and

th t h h try, |
cog:rg%)?gsl 30 6@% ge Sgé}é%ﬁ%cﬂ szlb pcé)ﬁ a’fmﬁgygf ogg 8??%58 r¥°‘Fi§g8Focycl ic
conpouits uaesmnma ING- &MBﬁiehmr&d iRt praceddfy drBIISRIRY BxanhfIEd 3y ftibe RE N N

ingredient, are prepared as follows:

Composition

Active ingredient 250 g
15 PEG400 1 litre

Tween 80 1 litre

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

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

25 Industrial Applicability
The new heterocyclic compounds based on N-substituted adenine according

to the invention are useful in diagnostic and therapeutic method especially in the

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




~ N R2NHS5 1 and the pharmaceutically acceptable salts thereof, wherein
R2 i s hydrogen, hal ogen, hydroxy, al koxy, am no, hydrazo, nercapto,
carboxyl, 10 cyano, nitro, am do, sulfo, sulfam do, acylam no, acyl oxy,

al kyl am no, dial kyl am no, al kyl nercapto, cycl oal kyl and carbanoyl group,
R6 is al kyl, substituted al kyl, cycloalzy substituted cycl oal kyl

cycl oal kyl al kyl, aryl al kyl, heteroalkyl heteroarylalkyl cycl ohet er oal kyl
al kyl or R6'-X, wherein Xis -0-, -S, -NH— N(C 1-6 aIkyI)-; 15 R6' is
hydr ogen, al kyl, substituted aIkyI, acylh cycIoaIkyI, substituted

cycloal kyl, aryl, substituted aryl, hela@mscycle, heteroaryl, substituted
heteroaryl, arylal kyl, cycl oheteroal kyl, substituted cycl oheteroal kyl,

het er oaryl al kyl , het eroal kyl cycl oal kyl al kyl, cycl ohet eroal kyl, am do
and sul fo; wheietascydlie competnds isdbdd Niewtstighal yening O t tfabformdRt i cal
with the definitions 20 of the corresponding groups as defined in this

| egend, wherein "hal ogen" refers to fluorine, brom ne, chlorine and iodine
atoms; "hydroxy" refers to the group -OH, Rgznmercapto” refers to group -SH
"alkyl" refers to branched or unbranched Cl-C6 chain which is saturated or
25 unsaturated being selected fromthe graolps sucfy as nethyl, propyl,

i sopropyl, tert- butyl, allyl, vinyl, ef argyl, hexen-2-yl and
the l'ike exenplifying this term 45 ed aNkyl " refers to al kyl as
just described including one to five su nts /such as hydroxyl,

mer capt o, al kyl mercapto, hal ogen, ox)N anmino, acyl am no,
hydr azi no, carbanoyl, am do, carbo ac i, guani dino and the

I i ke, whereby these groups nay be attached to anyicarbon atom of the al kyl
nmoi ety; 5 "al koxy" denotes the group -OR, where R is alkyl, substituted

al kyl, armyl, substituted aryl, arylalkylj substituted aryl al kyl,
cycl oal kyl, substituted cycloal kyl, cycl oheteroal kyl or substituted

cycl ohet er oal kyl as defined herei n; "al kyl mercapt o" denotes the group - SR
where Ris as defined for "al koxy" group; "sulfo" denotes the group - S®BR,

where Ris H d%f’l Ehan%%ce%%cg‘l }! éc%te&gble s!a<l¥s| thf:lreofj (vaxfhlepe?r(lj 10 herein;

R2 is hydrogen, halogen, hydroxy, alkoxy, amino, hydrazo, mercapto, carboxyl,

10 cyano, nitro, amido, sulfo, sulfamido, acylamino, acyloxy, alkylamino, dialkylamino,
alkylmercapto, cycloalkyl and carbamoy! 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;-Cg 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;



"sul fam do" denotes to the group SO2NRR' where R and R' is H, alkyl or
substituted al kyl; "acyl" denotes groups -C(OR, where R is hydrogen,

al kyl, substituted alkyl, aryl, substituted aryl, arylalkyl, substituted
aryl al kyl, cycl oal kyl, substituted cycIoaIkyI as 15 defined herein;

“aryl oxy" denotes groups -OAr, where Ar ,js an aryl, substituted aryl,
heteroaryl or substituted heteroaryl 8up as defl ned herein. "al kyl am no"
denotes the group -NRR , where R and R‘ may independently be hydrogen,

al kyl, substituted al kyI aryl, substituted aryl, heteroa or substituted
20 het er oar yisubsiitged phali mteretoralkylaasius destaived @@Iudm gmél)t@piy \zecs(u@)tmmts wher e

d b tuted ,al k aryl,
AR A TR
"car boxyl " Ckeylmhﬁﬁo tﬁyelr@iml Rarbaafdy QRmMBLERDEXyL Ssulfed bOPE Buarddiy land the

substituted | k , Substituted aryl, het aryI or substituted
hetaryl as dé‘ffer Wg%regﬁé%ﬁ%group%@w hertiashed Enasyecarhonetn @ﬁﬁleﬂﬂmlemher e R

may be alkyl: S r I

he%/er oar §| Sagé';igbfsléﬁo;t%sﬁ g%gtolﬁ%ger oég@% %ang%éi#ﬁhe@sM “&erdz &\& lgallsrtrll% am no"
denot es t he agyhuprNaBOIR subsdnete®R asylalkgy) ol s&@sﬁﬁi‘tc}d ‘cyeloaligyl;
refers to an mat | rbocyclic up having_ at | east one aromatic ring
as phenyl orcyaf Bﬁ@ﬁ?ﬁ‘yg ﬂﬁ?ﬁ%‘l‘?rfﬂdé?yg@ﬁ Loy dpdwed Rexsght ch at | east one
ring is aro rﬁel‘%‘ 1 aen%teg thELLAPYER ADARORNY bs ?éfﬁf%ﬁtf&y alké& k Efc%\g

phenant hryl ; stitut aryl™ refers to ary ust de d V\/mch
is opti onal I yuﬁdb@mtaattmjgmup hSOglhewhare (R isd, faliyd tor &mtltlgﬂfd)alhﬁl sutelfineds

hal ogen, % hydroxy, am no, acylam no, carbanoyl am no, hydrazino,

mer capt 30 al 5%?9’ al kyl mer capto, al kyl am no, am do, carboxyl, nitro, sulfo

as defined henghmidoS JdMBIRr RCHE! roubeif)@{] NRR® WherdNRa4AH @{t”efé aﬁkﬁ”B%' ¢

carbocyclic group having at |eas one hetero atom such as N, O or S,
wi t hin the rspibgitutehalkyl;ng bei ng si ngI e such as pyranyl, pyridyl or furyl

benzof ur anyl ol CRIGERZBOE anePRy AR RetyeRih iy, <&k s«i%{a%ﬂth

hal ogen, amisabstittied aBtyarylGhkaN Gubdithtc@ arymkfﬁ@*&@alﬁghkﬁibxﬂm@édkdy'cm
acyl am no 10 _car banmoyl am no, acyl oxy, dia kyl ani no, al kyl nercapt o,

car boxyll? arieliBed kaigino, sul fami do, and the I i ke as defined;
“aryloxy“ denotes groups -OAr, where Ar is an aryl, substituted aryl, heteroaryl or
substituted heteroaryl group as defined herein.
“alkylamino denotes the group -NRR’, where R and R'may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl or substituted
20 heteroaryl as defined herein;
“amido® denotes the group -C(O)NRR’, where R and R’ may independently be
hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, heteroaryl, substituted
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;



"heteroaryl"” refers to a heterocycle in which at | east one heterocyclic
ring is aromatic; "substituted heteroaryl” refers to a heterocycle
optionally nono or poly substituted 15 with one to five functional groups,
such as hal ogen, am no, hydroxy, cyano, nitro, nercapto, alkoxy,

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

al kyl mer capt o, carboxyl, am do, sulfo, S8 f ani do, and the like as defined;
"arylalkyl" 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 ut etubstituied agdbsfers e eyl s just dpsotipsi which iseptivaklby eubstiamddneith

acyl am no, carb | ami no, .hydrazi no, acyl oxy,..a l,, hydroxyl, al koxy,

al kyl mer capt g™ %Inﬁ% g‘fﬂcﬂ@ala%?%, sucgaﬁsﬂ'@i%epf WHLQ&WOXX??WH i2pylgmino,
mercapt 0, sularibanddarhii®, hik@zias, BefdapRd ahk§! Mkylmdie4s, Oakyidhino! §hfics to
the group -R-Het where Het is a heterocycle group an Ris an al kyl group,
sai d het er oataaxymiftp subie andefinstibereitt;| y unsubstituted or substituted 25
wi th groups halgaen, am no. hydroxy, ..cyano, nitro r.capt.o
b A L S R A T e

al kyl mer capténe hetérdleonm] sucrdsdo, OsoHl S, avitlsn thafhgothe 3013 Beﬁhﬁ%ekih R sagh def i ned
herein before; "heteroarylalkyl" refers to the group -R-Het-Ar where HetAr

i s a heteroa®rny BYidylaeiafury} er suliiplegrondansed; tughets Auigazolinds puginylhe

het er oaryl al [Weo) S ' [ st tuted
with the gr o(ﬁ%}édglggﬁpgesn%ﬁg}ro elr\ﬁu%{ {a¥yll O%QIQ u%ls?{ltlpet ﬁﬁéghﬁgﬁgggf ?ubgﬁﬁloeg y‘f]l t
al kyl mer captlmlogeint amind, iydtoxys ey dre, aiteb, therchpts ealdsxgeflkyletidee aeylambef or e;
47 "cycllz)al kyl" refers to a divalent cyclic¢ or polycyclic alkyl group
cont ai nil¥g Fartpmeylamio, gaylgrpndialledamine; alkybaeicypioo sr1bpKyl, ratide ssulf, a

cycl oal kyl eru%icfboﬁmﬁx%ililga@aﬁﬁﬁ .five substituents fromthe group
consi sting of hal ogen, am no, hydroxy, cyano, nitro, 5 mercapto, alkoxy,

al kyl am no, ‘4etdrearyliorefemr tvaathetantyvde imovhiok s lelsaldogl leengooyclic ring is
al kyl mer capt o, carboxyl, am do, sulfo, sulfam do, and the |ike as defined
herein bef dF@™HGyc| oheteroal kyl ™ refers to a cycloal kyl group as defined

wherein at I ' « rbf ' b group
QaB64(it@e& heferd réfe&o%ﬁ%ﬁo@f@e ) 96’1%11?/2’85135%1]3%%9 sﬁ‘bsttllﬁft%

sel ected fromthe groups NH, OH ; “substitu eteroa | "
refers tld a &ifle bohér Eve flricfibngrgroypsasudherse haloged, ianddo, hyldiaty, cypamoanit®, one t o

e SR ST I e M AN O
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;



di al kyl am no, al kyl nercapto, carboxyl, am do, sulfo, sulfam do and the I|ike
as 15 defined herein before; "cycloal kyl al kyl" denotes the group
-R-cycl oal kyl where cycloal kyl is a cycloal kyl group and Ris an al kyl or
substituted al kyl wherein the cycl oal kyl groups can optionally be
unsubstituted or substituted with halogﬁg, am no, hydroxy, cyano, nitro,
nmer capt o, al koxy, al kylam no, acyl am no, 'carbanoyl am no, acyl oxy, 20

di al kyl am no, al kyl nercapto, carboxyl, am do, sulfo, sulfam do and the |ike
as defined herein; "cycloheteroal kyl alkyl" denotes he group

- R cycl ohet ercoelpaiyl“vpisrstor digalgat edkiglor peolycselissalkyligredp aditginingnketeelh t he
cyclohetero%dg&légéyps can optionally be unsubstituted or substituted
wi t h hal ogen, anino, ’hydroxy, cyano, nitro, nercapto, alkoxy, 25

al kyl ami no, “aalydtdiied aycratibamygleasitoon caelphlyy gréimldoypiEino one to five

al kyl mercapto, . carboxyl, am do, sulfo, sulfamdo and the |ike as defined
herein bef orsEbsiifientn &rony diengiiong coppistingof halogen.samming, Brdraxyaeyasos WéPeof . 2.
Het er ocyel i B i i n la | 30
nccor di ng 1 ST AR Mg BSRuRlo Ry RRl bl RB oot SRULETESE, | 5
chl or oxybenzjkydniervapioy catbeoxyl6-aiid ¢ yahi fox yuMdaraido o aed ez lika ok refiped heein  6- ( 2-
hydr oxy-5-chl gr obenzyl am no) puri ne,

6-(2-hydrox3’-e XEh| or obenzyl am no) puri ne, 6 48

(2- hydr oxy- 3« ] ' =hydr s Asd ' urine,
S Oxycyg_gri?égglg@gkg%ggng By %{}ﬁa@ Gtoud¥d a8 hAgRARe Myl GHY 1P

6- ( 2- hydr oxyig- inodhylean Zydwgnisneplaced with Hgroup selected from the groups NH, OH,
(2-hydr8§y-3ﬁgronobenzylanino)purine,

6- ( 2- hydroxy=%- br onobenzyl am no) puri ne,

6- (2- hydr oxy<gbdeitREP BRANSHETh] 2)‘%?&5‘@0 a & él%h&éf%ﬂ(’&l/'gﬁn% as herein defined

br omobenzyl am no) purine, 6-(2- ydroxy-3-f?uorobenzy|an1 o) purine, 6-(2-
hydr oxy- 4- f |t loerizins amie rfo ){pier substituents, such as halogen, amino, hydroxy, cyano,

6- (2- hydr oxy-5-fl uor obenzyl am no rine, 6- . .

(2- hydr oxy- él?f?u&?%rﬁaﬂ?w %?%) Bﬂ&?ﬂa{n%-w}%’zl&ohf&r%am@mmm acyloxy,

et hoxybenz i @Ry 1amif) rdlEmeteapto, TatoXyHr Mo 4 sk, N REAS Mnahealiugd ne,  6-
(2,6-d|hgdrOXé-3-neLhox benzylami no)p urine , 6- (2,3 - di hydr ox y-
3 10 mdPhodpbaedharaimbereuri ne,

6- (2, 5-di hydsr 13 0 l.am no rin 6- .

(2, 6-di hydr oﬁ%i”ﬂg}éﬁ@yéé‘ﬁégﬁﬁ% pp-)lg-ngﬂ%aeil,{yléyhe( % CYCI%‘%H(%I[ P ahcy;‘%l"a“?/l 0 XYy
- 4- chl or obeowy badriRn &) sukikye or Gubditdtedi A Er @kyrefir Gl @fcdhgiAYdrapNePUr i ne,
6- (2, 5- dihydnoxy-4-ch|orogﬁgé¥lanino)purine, 6- (2, 6-di hydroxy- 4-

chl or obenzyloRHPAYIH b junsubs or gpbsiidnisd ywith balogewyaaingy hufoxs) pYAPne,

6-(2,6 12 difidr MXYedploC MARERZY LATI AR, uac&lzimiﬂo?’ca@oefm((ﬁamin%,'acgldxyh y dr

oXYy - ’

20  dialkylamino, alkylmercapto, carboxyl, amido, sulfo, sulfamido and the like as
defined herein;
“cycloheteroalkyl alkyl* denotes he group -R-cycloheteroalkyl where R is an alkyl or
substituted alkyl wherein the cycloheteroalkyl groups can optionally be unsubstituted
or substituted with halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy,
25  alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino, alkylmercapto,
carboxyl, amido, sulfo, sulfamido and the like as defined herein before

and the racemates, optical isomers and acid salts thereof.

2. Heterocyclic compounds based on N°-substituted adenine of the formula I
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3. Heterocyclic compounds based on N°-substituted adenine of formula I according

to claim 1 or 2 for use as growth regulators of plant, mammal, microorganisms, yeast
and fungal cells.

20 4. Heterocyclic compounds based on N°-substituted adenine of formula I according

to claim 1 or 2 for use as cosmetics.

5. Cosmetics or growth regulators, which contain a compound of the formula I
according to claim 1 or 2 or its pharmaceutically acceptable salt, including a

25  pharmaceutical carrier.

6. Heterocyclic compounds based on N°-substituted adenine of formula I according
to claim 1 or 2 for use as growth regulators in agriculture, especially for increasing of
yield and quality of agricultural products.
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7. Heterocyclic compounds based on N°-substituted adenine of formula I according
to claim 1 or 2 for use as cosmetics for inhibiting ageing and senescence of

mammalian epidermal cells, such as keratinocytes or fibroblasts.

8. Heterocyclic compounds based on NS-substituted adenine of formula I according
to claim 1 or 2 for use as growth regulators in cell cultures for the stimulation of

proliferation and morphogenesis.

9. Use of heterocyclic compounds based on N°-substituted adenine of formula I
according to claim 1 or 2 for the preparation of product destined for cloning of plant

or mammal embryonic cells, preferably oocytes.




