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Background Art

Well proven plant regulatory compounds are phytohormones. An important

place among them have cytokinins. Structurally, all naturally occurring cytokinins
belong to the homogenous group of N°-substituted adenine derivatives, playing an
20  important role in many different developmental processes, including cell division,
growth and differentiation, as well as flower and fruit development. They can break
seed dormancy, inhibit apical dominance and stimulate the growth of side shoots,
delay the cell ageing, increase stress resistance, affect cell membrane permeability
and cause accumulation of various metabolites in the site of their application
25  (Letham a Palni 1983 - Ann. Rev. Plant. Physiol. 34: 163-197, 1983, Mok, D.W.S,
. Mok, M.C.: Cytokinins: Chemistry, Activity and Function. CRC Press, Boca Raton,
London, Tokyo 1994).
Their interaction with auxins is especially important in stimulation of cell
division and regulation of cell differentiation in plant tissue cultures (Skoog, Miller
30 1957). The general definition of cytokinins as group of plant growth regulators is
also based on this effect (Skoog, F., Armstrong, D.J.: Cytokinins. - Ann. Rev. Plant
Physiol. 21: 359-384, 1970). 6-benzylaminopurin (BAP), together with kinetin, is




usual ly used as an active cytokinin for plant in vitro cultures. This
conmpound was for long tine thought to be purely synthetic, however JM 006
natural occurrence in plants was recently proved. There are usual IIS/
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15 The aim of this invention to provide anticancer, immunosuppressive, growth-
regulatory, morphogenetically active and antisenescence heterocyclic compounds
having improved selectivity and efficiency index, i.e. that are less toxic yet more

efficacious than analogues known heretofore.

20  Disclosure of Invention

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

adenine of the general formula I adenine have formula I

N/lx
R\NN

!
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10 aryl, substituted aryl, heterocycle, heteroaryl, substituted heteroaryl,
aryl al kyl, cycl oheteroal kyl, substituted cycl oheteroalkyl, 06
het er oaryl al kyl , heteroal kyl, cycloal kyl al kyl, cycl oheteroal kyl ,‘»l*aHNng
and sul faWO\}Wé‘Wé% the generic substituent groups have nmeB6I/6§e2/408¢nt i cal
with the definitions of the corresponding groups as defined in this

| egend, wherein 15 "hal ogen" refers to flugrine, bromne, chlorine and

i odine atonms; "hydroxy" refers to the group -OH, "nercapto” refers to
group -SH, "alkyY refers to branched or unbrapched, Cl-C6 chain which is
saturated or ¥iddhe Dhasmagentisplinacceptable salts therspk MECKibups such as met hyl

propyl, isopr | ot p a Vi ethinyl , ar

hexen-2-yl and t he | ?kgmg%npb[ﬁ%gﬁlhgh#(ﬁ%}s{y’t eh{r}%ix,y’ " ;dgftl)@%’/l thg'? l{eag@’al @é{cﬁp t? efers
to al kyl as | umethgbsercapved catbokyldi cygngnaiittq anide, sabdfor | fulfantido, scydémias,

hydr oxyl, nercapto, vyl er capt 9, hal qgen, al kox cyl oxy, . am no,

Doyl o o e ai oo ARy A R iep Ry AR and P B no
and the |ike, r . c of
The alkyl 1ot exy s 2000 ARGLEL TGP FIASLOASRIRE SRIaML R MIRNT
substituted al&ylalkyhrheteroadkylshdteroamythlkydy gicjohateydadityk glkyl srubst i t ut ed

aryl al kyl , cy%g,a%k%'b substituted cycloal kyl, cycl oheteroal kyl or
substituted c ohelBrSH kyl as defined herein; "al kyl nercapto” denotes the

group - SR, whexgs R ss-asNgef-iner -4 gkyljal koxy" group; "sulfo" denotes the
group -SO03P, where Ris H al Kyl or substituted al kyl as defined 30
herein; "sul f aliodds hdmegemsalkyd, suhstipptes plkgh 2mphncyelpalkyl, Rubstithted cydoalkylal kyl

or substityted al kyl .. 341040144 4, 4 JAN 2006 . P /00045 " | "
Genotes. gor Shipetty el P2 B0 cky s gifiodil oSt PRERRT e ey
substituted arglcloheteybatitiy| subdsipsied t Udyetbhateydatidyky | heteytsabwalkyly | , hesatbalkylt ut ed
cycl oal kyl as defined _herein; " | oxy" denotes groups -QOAr, where Ar is

an aryl, sub_st%’tcll'ﬂagﬁ’l 39‘9’1 ,Wfiéﬁ‘%??fgr ), agido andssula; i t ut ed heteroaryl group as
detined nerel " el U ofEhE' Shelle S BT R0 B
aryl, het er oar ddfinftions wif sttel dortitessbnd ngtges\paray ldefsedd 6 this R efid; rviblerein " am do”
denotes t h1e5 gr‘phlé?og_ercl;( rC)ce)fel\rllstRlo ﬂuc\)/\rllinlneé,r grolr?ﬁr?er: %hgringggd gorc]igl%%%onrgs?nt 'y be
“hydroxy* refers to the group —OH; |
“mercapto” refers to group —SH;
“alkyl“ refers to branched or unbranched C,-C¢ chain which is saturated or
unsaturated being selected from the groups such as methyl, propyl, isopropyl, tert-
20  butyl, allyl, vinyl, ethinyl, propargyl, hexen-2-yl and the like exemplifying this term;
“substituted alkyl“ refers to alkyl as just described including one to five substituents
such as hydroxyl, mercapto, alkylmercapto, halogen, alkoxy, acyloxy, amino,
acylamino, hydrazino, carbamoyl, amido, carboxyl, sulfo, acyl, guanidino and the
like, whereby these groups may be attached to any carbon atom of the alkyl moiety;
25  “alkoxy” denotes the group -OR, where R is alkyl, substituted alkyl, aryl, substituted
aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted cycloalkyl,
cycloheteroalkyl or substituted cycloheteroalkyl as defined herein,
“alkylmercapto” denotes the group -SR, where R is as defined for “alkoxy* group;
“sulfo® denotes the group —SOsR, where R is H, alkyl or substituted alkyl as defined
30  herein;
“sulfamido” denotes to the group SO,NRR” where R and R” is H, alkyl or
substituted alkyl;




10 hydrogen, alkyl, substituted al kyl, aryl, substituted aryl, heteroaryl,
substituted heteroaryl as defined herein; "carboxyl" denotes the grﬂyqugﬁ
-C(O OR, ‘glnere R is hydrogen, alkyl, substituted alkyl, arél, substituted
aryl, hetSPYPOY44 upstituted hetaryl as defined herein; PEEAZEHINE

denotes the group NHCOR, where R may be al kyl, substituted al kyl, 15

heterocycle, aryl, substituted aryl, hetergaryl and substituted heteroaryl
as defined herein; "carbanoyl am no" denotes the group NHCOOR, where R is

al kyl or aryl; .« akyl" "ar” r s.to .atomati c canbocycl i rou
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condensed ri ngsubistiturdd arbl, aiylhIRAS Sukbieutéd Eﬂﬁlaﬂl@l, RlalgIBub&it@Ed cycloalkyl as

1,2,3,4-tet rahydt[o ehpht hyl , naphthyl, anthryl, or phenanthryl; ™substituted
aryl" refers téealw@ CH4n; yst described which is optionally substituted with

one to five fungtiQoba o e Yl 4. ydroxy, .am no

acyl am no, car%glr?‘%gl g%wﬁgygﬁi/‘gérjagf*ﬁ?”‘%%?‘%éﬁ %,%lryg’l %“8%%9% a@/‘r Hgtprgg:a{l §r

al kyl am no, S anmsubstitutedhedbarsydy] group e defiiedfhareas defined herein; 25

"het erocycl e" 1, rs.tQ an unsaturated_gr_ aromatic carbocyclic group having
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as qui nazolinyl; porinyl;  quinoli enzot uran an optironally
be unsubsti t ut befersaryd abdefinedthecking t h  hal ogen, ami no, hydroxy, cyano,
nitro, nercaptg | k al kyl am no cylam no, 30 carbanoyl am ng, acyl oxy,
di al kyl ani no, a?'ﬂ@Prrgéﬁgﬁ? 6&/@59‘15’0' %Nﬁ% d¥herg R gnd Rg upay, indgpendanily e
like as defo nedydri¥€d) 340 1dbstrufed Akd0081 Rt . i
refers to a het)ér g\%cl e i'n whi ctlﬁl at | e’g’stgl@o’ne&%ét er oé@g%erﬁﬁ%eﬁpg&w&d
aromati c; "subbeterogrybas defineddgrei;” refers to a heterocycle optionally nono

or poly substit d. W, th.ong to fiv tional _graqups, suc s hal ogen,

ani no, hydr oxy,%@oe{( b d?mt?so&’e %rOHBr@&ém &’BR‘&&, ‘Sgtp{%W% ﬁ@,ye éegqtéwgﬁio,

car banoy| ani noalkgic ytydxsMbstiRH IﬁWlaﬁBtﬁ?l or sabs}fu&tea?h&la@i l@g,, dGRR X%l am do,
efi al Ry

. sulfo, sulfamdo, and the like as d ned; "aryl refers td the group
-~ R Ar where Ar acylaming §enogesshe geovp RHEOR|, knereoR masubs aikiyltselobtiaitéd kikgk oup

o s 2 MG BB A BT S Sy Ao
hydrazi no, acyhewy; al kyl, hydroxyl, alkoxy, alkylnercapto, alkylam no,
am do, “carbamoylamino” denotes the group NHCOOR, where R is alkyl or aryl;
“aryl“ or “ar refers to an aromatic carbocyclic group having at least one aromatic
ring as phenyl or biphenyl or multiple condensed rings in which at least one ring is

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

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




car boxyl, hydroxy, aryI, nitro, nercapto, sulfo and the |i ke as defined
herein; "heteroalkyl" refers to the group -R-Het where Het is a, @J%% 2006

heterocycl e g{oup and Ris an alkyl group, said heteroalkyl oup
opti onal IYOHet€t i tuted or substituted with groups suchP&E/GAMEGEN,
am no, hydroxy, cyano, nitro, nercapto, al koxy, 15 al kyl am no, acyl am no,

car banoyl am no, acyl oxy, dial kyl am no, al kgl mercapto, car boxyl , am do,
sul fo, sulfam do, and the like as defined herein before heteroaryl al kyI "

f h S -Ar where Het A d R i
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optional |y beatpastibsti tuted of substituted wt h the groups such as
hal ogen, al kyl substi t ut ed 20 al kyl, al koxy, al kyl mercapto, nitro, thiol,
sulfo and the [subgtitytedcheterpayl” Hefess to bdpisrasycle’ wsa@naibn wgno or pblyrsybstisuted

d| val ent cycli Kk [ QU N carbon. at ons;
"substituted c%@oé’lg%fllxﬁ% écglro gldt %ﬂoug ﬂ%&bgﬁ Bﬁ? Ogﬁl?’ %Ib’%g’oﬁ!bq}?’éy r‘féa%)hé“tfo

five subst§tusetapfo alkokiealylaminos aoglasino) @axfbﬁmbﬁﬂa@ﬂﬁﬁ ;acaky) OdialRyd in@ncy

cyano, nitro, l‘[2(5 mer capt o, al koxy, al kyl am no, yl ami no, car banmoyl am no,

acyl oxy, dial k¥ &#W%@Pt%mhomér@aﬁi%su %ﬁw&wﬂo aa#lthmhk%acﬂ&eﬁne%ul fam do,
and the like agar?ﬁfkly‘i‘e?ef ég\/\%e% h RP%%@%@‘J’UP Erﬁf 13,

cycl oal kyl group”as “de eas one ene
group is repl asddtiteadalkylggroup vdmkem tthxd afyl @groupk eag roptipisalf-be ﬁiubstﬁﬁkeﬂSHr

"substituted cy | ohet eragl kyl " refers to a cycl ohet eroal kyl group as her ei n
defined which @ @?dﬁwﬁhﬁwsfwﬁ Jedqaene N0, s YIRNNE0, SAbgEAYIAEA% 0,
hydroxy, cy@nohydtaAd m&y\/@n%;‘i/ g@r%%l P&E&@Z%éﬁ@%%pz@ W%\xpﬂ%ﬁmﬁ

al koxy, al kyl am no, acylam'no, "carbanoylam n oxy am no
al kyl mer capt o, C%b@’b(i»dwdfo@nﬁldb mtsculmercap;mlsﬁbfmntbthadﬂeiameeﬂinddélesesn defi ned

h bef » | oakk | | kyl
eycl oal kyl 1o YRR ersTs B gl AR afkomere 6 & Ryseciop aég%pptyaa@%?éﬁkyl
wherein the cyglkpppionb, gélatﬂa&rsékyl gt@hp&ﬂahg gﬁ@n&lﬁsl&%%ﬁt&%@%rosrubstlt

substituted wi th hal ogen, am no, droxy, cyano tro, mercapto, P oxy,
al kyl am no, acyfllténgrm}ps @aﬂbaml(mmn@mmyhsdquy, ajiand, kmtmmnmpapto alkoxy,

g R A M S e
where Ris an adrkwiylwmxdétdaﬁbliuﬂfaﬁﬁ’d@ali&' thek@ a8 dBfiddachesei bOBEL: er oal kyI
groups can optjonally be unsubsti t ut ed
“heteroarylalkyl“ refers to the group —R-Het-Ar where HetAr is a heteroaryl group
and R is alkyl or substituted alkyl whereas the heteroarylalkyl groups can optionally
be unsubstituted or substituted with the groups such as halogen, alkyl, substituted
20  alkyl, alkoxy, alkylmercapto, nitro, thiol, sulfo and the like as defined herein before;
“cycloalkyl“ refers to a divalent cyclic or polycyclic alkyl group containing 3 to 15
carbon atoms;
“substituted cycloalkyl“ refers to a cycloalkyl group comprising one to five
substituents from the group consisting of halogen, amino, hydroxy, cyano, nitro,
25  mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino,
alkylmercapto, carboxyl, amido, sulfo, sulfamido, and the like as defined herein
before;
“cycloheteroalkyl” refers to a cycloalkyl group as defined wherein at least one of the
ring methylene group is replaced with a group selected from the groups NH, OH,
30 SH;
“substituted cycloheteroalkyl® refers to a cycloheteroalkyl group as herein defined

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




or substituted with hal ogen, am no, hydroxy, cyano, nitro, mnercapto,

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

al kyl mercapto, carboxyl, am do, sulfo, sulfam do and the |ike as’ ldelAlil b
herein bé?’&"%f 04td4and the racenmates, optical isoners and aBEHCZBA/4084% her eof .
The follow ng derivatives are particularly preferred, nanely:

6- ( 2- hydroxy-3- chl oroxybenzyl am no) puri neg

- 6-(2- hydroxy-4-chl orobenzyl am no) puri ne, 6-(2-

rine

hydr oxy- 5-chl or.obenz no u
6y (2- h)}i dr oxy- 6n1g§ gzg é&)%) qulﬂ{l?fgmog acylamino, carbamoylamino, acyloxy,

(2- hydr oxy- 3- lmdmpaﬂﬁud» aﬁﬂkymd@wpwecar@m(yi B RI00 %4, bﬂ%hsazaﬁhamenmadougl ne,
6 20 (2- hydroxg 5- |odoben | ami no) puri ne,
§

6- ( 2- hydr oxy- 60¢fige bessmy befpgeno) pur| ne 6-

2-h .
g ( Zyﬂ;/g)r(gxs Tq&?@%@&é %lgtﬁna%%é&}’ 6 r'oup -R-cycloalkyl where cycloalkyl is a cycloalkyl

6- ( 2- hydr oxy- 5gxbuprmbem21ylaahnhmgl) Bl rstt!%ﬁtut@d (alkcyh Yool -te cycloalkyl grougs can
br omobenzyl am no) puri ne §) dr oxy- 3-fl uor obenzyl am no) puri ne

hydr oxy- 4-f | uoqagj@gﬁlﬂ”bgnm}fg gmaqeq!,é)r substltuted with halogen, amino, hydroxy, cyano

6- (2- hydr oxy- uo )
(2- hydr oxy- 6- f lﬁg’r o@gﬁggﬁ%émg%?%u%&r%m%l g‘gﬂ%}mhyﬁroxbalﬂoylammo acyloxy,

met hoxybenzy| adialirglaping, nalkyBaefépto, dcdnmyd;xymmomh]ﬁquxhﬁiﬁﬁb aanidntheplite ae, 6-
(2, 6-di hydr oxy hoxybenzyl am no) puri ne, 6-(2, 3-di hydroxy- 3-
nmet hoxybenzyl aff %n'gb e, 6-(2,5-di hydroxy-3-net hoxybenzyl am no) puri ne, 6-

(2, 6-di hydfpxy«d cl@ﬁ&t@ﬂ%ﬁ&?g&ﬁ“%g@ﬁﬂ&' f ’-Rgzgﬁl%hg’[egi ?pfxfﬂéﬁé'lf' s alk cyl or

chl or obenzyl am no) puri ne l'oro am no pur|
6- (2, 5- di hydrmbytatntedhllkyd aﬂmrenyt}amynbhqﬁamalkg gxﬁups?_cﬁrabtxbndt;okqmtkubstltuted

chl or obenzyl am no n (,2, 6-di hydro br onoxybenzyl am no pur| ne,
6-(2,6 4 JAN 208U AR dﬁ‘g‘liﬁloﬁ BCRIEER) %ﬁb@’&ﬁs Sand, i, mercapto, alkoxy;
di hydr oxy-4-i OQEQQQMU ad By iR bﬂ%am@ylﬁ%nﬁ) gécggbgzbﬁ%lg{/l mino 3lkylmercapto

chl or obenzyl am no) puri ne; 6- (2, 6-di hydr oxy- am ho) pur i ne
6-(2, 6 di hydr osajbaxyLiaotdtentfy, ssHrmidopandithelikesas(dfidedihéryir mfore 3

il b 6- di h benzyl
6 5 (2,6 .hya@§¥z§‘r‘a%'e%%@f,bqp&m@%'w¥awfﬁ%éf)aaas.tﬁeé He (5 6 nydr oy 5.5
di i odobenzyl ani no) ppid folowing( derRaGhdadel panii ?55{ Efe?ér%ar abfﬁagly!s@ﬂh?&}bﬂytﬁl ne,

6-(2 fl uorobenzyl am no) purine, 6- (3-fl uoroben am no) puri ne,
f 1 uor obenzyl an¢hberp thﬂhﬂa@eﬂ(@)mbn@nobéf(Z;lﬂydlrwcyrd}qh]wnohmlaémno)purme 6-(2-

Rl 1 ST TR R L —
(2-hydroxy- 3-1odobenzylam1no)purme, 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-
hydroxy-4-fluorobenzylamino)purine, 6-(2-hydroxy-5-fluorobenzylamino)purine, 6-

25  (2-hydroxy-6-fluorobenzylamino)purine, 6-(2,3-dihydroxy-4-
methoxybenzylamino)purine, 6-(2,5-dihydroxy-4-methoxybenzylamino)purine, 6-
(2,6-dihydroxy-3-methoxybenzylamino)purine, 6-(2,3-dihydroxy-3-
methoxybenzylamino)purine, 6-(2,5-dihydroxy-3-methoxybenzylamino)purine, 6-
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hypoxanti n using POCl?f acléodr)gl ng to( trr1e Iqlﬁier aturte B)%voxlmf)blgﬁ% Blctowy, J.

Am Chem Soc nitrgetrafdmroapdgm)purise, 6-€2 ek ipanthbromoanilismperigeside(@es, 4, Abdr i ch,
Fluka). 5 Ano'[p%ﬁ{aﬂﬁ&%raﬁllhﬂg)p{]ﬁﬁ ,rél-&l,’a’,jl,g etg‘ahc%lo%anﬁmo ﬁdri%@ & T(Z,S’Ig’%_corrpounds Of

t he general
20  tetrachloroanilino)purine, 6-(4-(1,1,2,2-tetrafluoroethoxy)anilino)purine, 6-(2,3,4,5,-

6-
t
6
6-
(2,
6- (
6- (
6-(
6- (
6- (
6- (
5-t
6- (
6- (

tetrafluoroanilino)purine, 6-(2,3,4,6,-tetrafluoroanilino)purine, 6-(2,3,5,6,-
tetrafluoroanilino)purine, 6-(2,3,5,6-tetrafluoro-4-(trifluoromethyl)anilino)purine, 6-
(2,4,6-tribromoanilino)purine, 6-(2,4,6-tribromo-3,5-dijodoanilino)purine, 6-(2,3,4-
trichloroanilino)purine, 6-(2,4,5-trichloroanilino)purine, 6-(2,4,6-

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

30  trimethylanilino)purine, 6-(3-chloro-5-aminoanilino)purine, 6-(3-chloro-4-
carboxyanilino)purine, 6-(3-amino-4-chloroanilino)purine, 6-(3-chloro-4-

aminoanilino)purine, 6-(3-carboxy-4-hydroxyanilino)purine.




formula |I is 6-bronopurine, synthesised from hypoxantin using n-pentyl
nitrite in tribronomethane, or commercially available. According tp jhinegs
present invention the new heterocyclic derivatives based on N6-substituted
adeni ne NEQI0BEH0ier nul a |, wherein R2 and R6 are as descri benCae2/anss 10
before, may be prepared from heterocyclic derivative having formula I,
wherein R6 represents brom ne, chlorine or nmethylnmercapto group and R2 is,
as described herein before, by a nucleoﬁﬂilic substitution in order to
convert chlorine, bromne, or nmethylnmercapto group at R6 position to any
ot her meani ng of SihesstartingnhatBGsl fas thel psparation dfsheicampeynsis of the 268 TAl n t he
conmpound having fornula |. 15.A further t hod accordi.n t 3 nt
invention is fP%@‘lblléfJQF“é‘h‘?YBHu‘me’ ?ﬂ&f‘esbSB Eﬁ%g)épod?n?'b}’%g gt(fb,h %%3&%1 g’ri sed
in that the hetefeeyse! ﬁDQ@dIli VRl BOWAVINAmS @He. asbe. WBEHES N(1RE7)) Sor
hydrogen and R6 represents an amino group, is substituted at the R6
position by tdmmm@aietIYamimbid{SQagmalﬁdgﬂnglqk&)/i ng the formula R6' - CHO

Bt i he 20 3R6 pos: AN AnRE BRIRER Rsng hEPERAE] of e SORGILS oF freihdal 0 P
herei n bef or eorh@la ORtRbfbrhdpriaenBethedisef fibar Foxahtin Tkihg n-peatydtritoite &l so

concerns heterocyclic conpounds based on N6-substituted adenine according
formul a | f ortribsencyeethéng areenmpisilly availgble. i nvention further concerns

het er ocycl i ¢ conpo nds%}Bg%g&eg)gesg@g&fwﬁpggﬁ g%ﬂgegg?a% RAGERs Gh2d dnO

claim1 of formul &5YPEI%E rs o ant, manmmal,
m croor gani snRS.sutRAkkeddiéninengaing ¢eirhsa I, Whesein M2eaidi Ré1arelas descobedhersin

het er ocycl i ¢ conpounds based on N6-substjtuted, adenine accordin claim
1 of fornlf a beforgr may be preparsd feam beterogpglicderigptivierfiav 9%@a£ﬁ”3?ﬁ?qpﬁ are

e T o AR e o ik

conpound of t ornmu or t acceptabl e salt,
i ncl udi ng a phdorpbewnicadphilic substitutidn Hdid200 CoMEriO @a@ ) dupm@TOCZ02/ 00045

14 A further object of this invention is the use of heterocycl|i¢c conpounds
based on N&- BeH¥Imercante SEPAt RS POSIHER 9 #Yy AtBerdnesning O?é’f‘bsfnaeﬁ{lké’ B for

Rl e L e e
conpoundsifnd ol i gafugh&ahéttled according @dthdpresént ird@nti@Hs thepreiparatgon dfithe i n.
Thi's Tnventi Ogorgll)osu%d(s: g? o?‘rrn%fa Ir,rgttlarr]gc(ger?s];d lljxis tihgtg thg1 hgt%%gapcddegfvatfi\%rhrngflmag | OT
formula I, wherein R2 is hydrogen and R6 represents an amino group, is substituted
at the R6 position by the reaction with an aldehyde having the formula R6"-CHO,
wherein R6’ is described herein before, in order to convert the amino group at the
20  R6 position to any other meaning of substituent R6, as described herein before, to
obtain the compound of formula I.
This invention also concerns heterocyclic compounds based on NS-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 NC-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.



their pharmaceutically acceptable salt, including a pharmaceutical carrier
for preparation of a pharmaceutical conposition destined for use, gsjaN 2006
mtotic or antimtotic conpound, especially for treating cancer,

psori asi 3yoopsesomast oi d arthritis, 10 |upus, type | di abet eBCT/G@D2/G084%
sclerosis, restenosis, polycystic kidney disease, graft rejection, graft
versus host di sease and gout, parasitoses such as those caused by fungi or
protists, or Al zheinmer's disease, or as hti neur ogenerative drugs, or to
suppress i nmunostimnmulation or for the treatnent of proliferative, skin

di seases. Obj ect Adbrthdrabjeny efthisdnvéngion iy thhase efhetaseeychie compaings hases ¢

conpounds based on 15 N6-substitut.ed adenine ! el of
fornula | fofR h@'@u"ﬁ‘t‘&f‘gﬁ;‘}?‘@@ﬁﬁ@%ﬁg C%‘anﬁﬁﬁﬁﬁ{lgaﬁ ;Brggegétﬁna fI y for

I ncreasi ng ngf%ﬁtylags Fiadricky ifinoBliskE bhdykted forprockyctantrol, Timinbassant i on
al so concerns heterocyclic conmpounds based on N6-substituted ggg% e of
formula | f oreagets,abagnostietampdlesf ay welhas eompaygduand eligonvreatidhs Yof
mamal i an epil%egﬁal .é;el I?? such as keratinocytes or fibroblasts. 20 A
further object:of $HF8 OF P ion is the use of het erocyclic conpounds based

on N6-substi t ut edTadgRydaBoR hlsh @bMek® thethsd of wsividia canpouat of formuta kaue
cultures for stinulation of proliferation and norphogenesis. .This

i nventi on al sheirpnoercsyticrilyeaceeniale sl srahistingia PhamacPutifal GBI EN ¥t i t ut ed
adenine of fornmula |, .for - | OF SPRPAsd 4 BifotRg# 1ts using
for plant an@re%%ﬁﬁm ﬁ’h%‘gg"ﬁgg‘%%‘?b {):%Iq?lgéeasﬁg enb?fldoéss I%E%tp._ oocyt es)
cl oning. Thi snfiRuefié stfipaindOespedialey fos treetiny anya] poristispbeamptod ashttisn
N6- substituted adenine according to c]Jaim1 havi for n;rl adl , feoéraft
prepar at i18n ddpus, typerbdiabeted multipfe selerosigsIesgneH PQ@%&"&&% Tig a1sease,

i mmunosti nul at.ign e, Ly Rt ' b@bsih astiaBsRlsadby r ej ecti on
in mamal s. Afejféﬁnzglglg M?P&'A@Sf%f @@%%%E%%%%%%%S&%S a:T'.her apeut i cy
admi ni strat i gng3ir padtises, boMlzsinfen’s disdasenDsay atineurogenctatie doigalor teect al |

topi cal (including dermal, ocular, buccal and_subl.ingual yaginhal and
parenteral (isapprass ingnumstipulation AeEs she treptpenhof pralifer: gY%ﬁ%Q/’is?aagé%us,

| ntravenous, i””f(ﬁﬁ%égg)'gﬁh'iﬂ%xﬁibﬁ%ﬁhhMeﬁpé StHetrdeyclibeomp&inds bastdioaut e of

adm nistration w upon the condition of the patient, the toxicity
of the caspouxtsbettutddeadenine acdording tctlaion] ofifosmyladithewse 25 GFEVIBaPEHHBHs

known to the clinician. The therapeutic gcanposi,tion c . | %to
about 95% of Héflﬁéilif%éspwlliyga? cafire og}"g@l aé‘-dc%'g@yfogggrrgéugﬁagg %Wr‘ﬁc{sgt ration
pref erabl y conpri siyng; Aftn AQVedrRers ROLFocAR Rimolfdstd/en Nguldinset and
adm ni stration forns which are not single- ]

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 Nf-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.



dose preferably conprising about 5% to about 20% of the active ingredient.
Unit dose forns are, for exanple, coated tablets, tablets, anpoul g¢sAN 2006
vials, suppositories or capsules. OQher forms of adm nistration are, for
exanpl e, WO0s//ddMd4s, creans, pastes, 15 foams, tinctures, PCPEZIZN84S dr ops,
sprays, dispersions and the |ike. Exanples are capsules containing from
about 0.05 g to about 1.0 g of the active ingredient. The pharmaceuti cal
conposi tions of the present invention ark prepared in a manner known per
se, for exanple by nmeans of conventional m xing, granulating, coating,

di ssol ving or |yophilising processes. 20 Preferably, solutions of the
active ingre&%ent and in addltlon al so suspensions or dispersions,
especial ly i PIGRTUIC A4S0 Ut i ons, di spersions or suspensions, are
used, it being p0§§1lt42,|1@ rbRes tfﬂ?%ﬁnﬁxﬁstpﬁloﬁr ﬁl@ﬁ:ﬁ@dorﬁlefl‘éétﬁl UdBicalf ﬁhcl@éﬁﬂgm ein
the case of |yophilised conpositions which conprise the active substance
by itsel f or demmpdt enlarwitiuecal cadr isablingual), evaginal eandannaneoueral Thecluding

phar maceu |caI C ositions c sterilised an

exci pi ent g‘i‘ng H5H EHSRS %‘ﬁ@ratu?ei{f"é’ reoys. a‘BL‘i‘Y@B‘r‘% mn "'{‘Pﬂgﬁm&g‘éﬁ%‘ &4/ or
emul si fiers, eﬁﬁhhﬂ)‘ IThe bﬂ%ﬂerﬁﬂ%ﬁt@ of $@Mrstafion WD bRl RGok He REATIbA Of the
pressure and/or buffers, and ey are prepared in a manner known per se,

for exanple pbwﬁnﬁemstQﬁCltYoﬁﬁéhQ | aowepound sand| thengiteoof | ipbistion.i amagg r?rﬂéf‘éesses

The sol utions_or nsi o ned can conprise viscosity-increasing
subst ances, SEI%SI’\deé 10 gg“%‘ﬁ%‘ p%@e(?g}”goaxyrret hyl cel | ul ose, dextran,

pol yvi nyl pyrrol i dghe tirapdatiacbmpositor BEMpiR ¥bouN 1% fo boupoisef thsadthe oily
conmponent, the vegetabl e synt hetic or, sem -synthetic oils custonary for
i nj ecti oAOpuingsedient, single-dase Epmseaf aﬁ@lmstsamnmefsr% ergnRyIingqapout 20% to

\IZhCIT{: ﬁzggﬁ] ?g?%&&@o@ oF 'tﬁéngglvg ir?%re!h@ntpﬁ{dt éc‘th'ilnﬁ{ra cgr% ﬁﬂ‘pg vfllﬁEl%g{egﬁ tgs\xlrlﬁr% ers
22, in parti debaprefetatli coamprising wooﬂﬁ% tdf dliouem‘m)bétﬂeawtwe imgredientt Umiecyl ic
aC|d nyristic acid, pentadecylic acid almtic gargarlc acid,
stearic aci ddosioams areaforieample, seated table Fﬁbéﬁtsa@mﬂo 55" SrSHRRISEATES Y
unsat ur at ed mgp& i u

brasi di c aci ggé)sﬂf;ﬁsl ?g{eé?c aC|f§“dm“$'S§%g’?‘oéS?l a{ %&a\%lip? ?‘ia&%e eg dlfsl}telﬁ%]ﬁcﬁggm

ant i oxi dast s fodmy, tirR¥aes)|lgpsticksaniropsE spfags, cdispersors amd the like. Examples are
3,5-di-tert- butyI 4- hydr, ox toI ene. The al cohal gn’gﬁnent of. these fatty
acid esters KABSURSICORBHUNG Fam ahout BB to,abow 1 Qrecofithe AGHYS Ingpdigtft yhydri c,
for exanpl e nono- Qled it G

et hanol , propanol, thﬁhan %cgﬁ%érygén %ﬁ% Wthei)géﬁ%@éﬂyﬂ{e@g?é Bﬁ% 1
particul ar glnyambr kaowh gety s ifol exalﬁqﬂd: joyamauhs of tconeenaipeal t thianef @r:mulaltmg,

exampl e: et hyl | eat sop
P ycoat?ng, %msolvfng or Iiyop¥uhsmg 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. Oils which may be
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Germany), and in partxcular 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
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of granules, mixed for example with fillers, such as maize starch, binders and/or

20  lubricants, such as talc or magnesium stearate, and stabilisers if appropriate. In soft
capsules, the active ingredient is preferably dissolved or suspended in suitable liquid
excipients, such as greasy oils, paraffin oil or liquid polyethylene glycol or fatty acid
esters of ethylene glycol or propylene glycol, it being likewise possible to add
stabilisers and detergents, for example of the polyethylene sorbitan fatty acid ester

25  type.

Other oral forms of administration are, for example, syrups prepared in the
customary manner, which comprise the active ingredient, for example, in suspended
form and in a concentration of about 5% to 20%, preferably about 10% or in a
similar concentration which results in a suitable individual dose, for example, when 5

30  or 10 ml are measured out. Other forms are, for example, also pulvefulent or liquid
concentrates for preparing of shakes, for example in milk. Such concentrates can also

be packed in unit dose quantities.
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of fatty al cohols, for exanple cetyl stearyl alcohol or stearyl alcohol.
Addi ti ves to tpmeferably comprise suitable hydroxy compounds, such as fatty alcohols or esters

thereof, for example cetyl alcohol or wool wax alcohols, such as wool wax, to

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

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

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

which increase uptake of water.
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about 5 g, preferably 0.5 g to about 2 g, of a conpound of the present
i nvention is constituents, such as metal oxides, for example titanium oxide or zinc oxide, and
furthermore talc and/or aluminium silicates, which have the task of binding the
20  moisture or secretions present.

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

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

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

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

with lower polyethylene glycols, i.e. lipophilic substances soluble in the aqueous
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Figures
In figure 1 there is shown the inhibition of growth of K562 (A) and

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

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

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

30  MCF-7, apoptotic cells: 6 h, 12, 20uM, B MCF-7, secondary necrotic cells (i.e.

necrosis following apoptosis), 12 h, 12, 40 uM; C MCF-7, necrotic cells, 24h, 12,
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in 15 m5of “Olynguslima 168 aftbiytreatm SATRI MOKH-7 Sufir¥e0d B sy ajliRdRyand S
nmol triethgl ani ne_were added and the m xture was heated at 90C for 4

hours. Aft eP-TREEINYRENZYlanEnplpuEN® A Br-etpnpoberlis ithaut treatmenta 6.3,  washed

with cold . ise no I _
6 ot byl § or Aol YPreRHEER MRl 4 COT ol MRRo S B -
v/iv/iv)): si figbesceped imagPlafalygisiri ty> 98% Yield 95% Table 1 15 Conpounds
Prepared by the Met hod  of anpl e R6 . Substi tuent CHN anal yses
cal Eul at e dyf ound%fms%m% tested compounds on retention of chlorophyll in
2-1 | Uor ppengyi R IRGOleH G2: 93thed hrdcd o84
3-fl uor obenzyllarri n059,33/t§§, 14, 1?713, 92éé§$é¥£ﬁﬂltlal chlorophyll content of A
4- f | uor obenfrgshalaaves befoss 5:2 imotibatid. Ea®r BAr2 Eh@P dtdndard 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

Q

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 + 04 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 left: dead Rosa hybrida explant on BA
containing medium; at right: vigorous Rosa hybrida plantlet after 121 days of

30 cultivation on mMeOBAP containing medium.

The following examples serve to illustrate the invention without limiting the

scope thereof.




2- chl or obenzyl am no55, 5/ 55, 73, 8/ 4, 227, 0/ 26, 0260

3-chl or obenzyl am no55) 5/ 55, 23, 8/ 3, 927, 0/ 26, 2260 o L JAN 2006
4- chl or obenzyl am no55, 5/ 55, 33, 8/ 3, 827, 0/ 26, 6260
2- br omob WP AMINOA7, 4/ 47, 63, 3/ 3, 523, 0/ 22, 5304 PCT/CZ02/00045

2- bronobenzyl am no47, 4/ 47, 13, 3/ 3, 423, 0/ 23, 1304
2- bronobenzyl am no47, 4/ 47, 83, 3/ 3, 423, 0/ 32, 3304
3-j odobenzyl am no4l, 0/ 41, 42, 8/ 2, 820, 0/ 19, 5352
2- met hyl benzyl am no65, 2/ 64, 95, 5/ 5, 829, 3/ 29, 8240
3- et hyl ben%l a@' no65, 2/ 64, 75, 5/ 6, 029, 3/ 29, 9240

4- met hyl ben

2
3
4
3
P
2
3
2
2

ne
e
ni

CT/ CZ02r00
4-
4-
3-
4-

065, 2/ 65, 75, 5/ 5, 429, 3/ 27, 5240

met hoxyl benzyl am no61, 2/ 61, 05, 1/ 5, 527, 4/ 26, 6256
t hoxyl benzyl am no61, 2/ 61, 05, 1/ 5, 327, 4/ 27, 5256
t hoxy| bdixapipdad no61, 2/ 60, 75, 1/ 5, 327, 4/ 26, 7256

t r obgnzyl ani,no53, 3/ 53..13. 7/.3. 631, 1/ 30, 8271 4 JAN 2006 WD 03/ 040144
&4@%&2%@?&33@%& no53, 3/ 53, 03, 7/ 3, 531, 1/ 30, 8271

di chl or gaafey bp6cHie hé Qefediddobrelidn 1§/ 3f BeidRol. Subsequently, 4 mmol
di chl or obenzyl am no49, 0/ 49, 13, 1/ 3, 223, 8/ 23, 0295
di hydr o>0fB planizilagdneagis; me10d tiktiedlamine weroadkigd and the mixture was

di hyd i / / /
3. 2. nyclr ol yRER 10 AR aRobiscAngRedtide Blphrpardibduct was fitered of,

2- hydr oxy- 3-washétwith eoldy ¢ and n/bitariol andc8AANRED 8 2ehahdl &
2- hydr Oié- 4- et hoi%ybenz,yl am no:‘%%éél 57,14, 8/ 4,525, 8/ 26, 6272

4- hydro

3 dumethyliomamie. Min 5292 5Cs FLE (CHCh: MeBHgone NHOH (8:2:0.2,

>, 5"l ot no BT P L ERR- 2o il Ss7o ) e 7

4- di met hoxybenzyl am no58, 9/ 59, 35, 3/ 4, 924, 5/ 25, 5286
4- di met hoxybenzyl am no58, 9/ 59, 75, 3/ 5, 624, 5/ 24, 8286
5- met hoxybenzyl am no58, 9/ 59, 75, 3/ 5, 3224, 5/ 24, 4286
4, 6-tri met hoxybenzyl am no57, 1/ 57, 35,115},%1322, 2/ 22,8316
4,5-trimet hoxybenzyl am no57, 1/ 57, 15, 4/'5, 222, 2/ 22, 5316
4- di f 16or obenzyl am no€smprEtisFicmt @] ipthe MaigdIFXxample 1
5-di fl uorobenzyl am no55, 2/ 54, 83, 5/ 3, 326, 8/ 27, 3262
R6 Substituent CHN analyses
calculated/found
%C %H %N ESI-MS
[M+H']
2-fluorobenzylamino 59,3/59,05| 4,1/3,8 | 28,8/278 | 244
3-fluorobenzylamino 59,3/59,1 | 4,1/3,9 | 28,8/27,7 244
4-fluorobenzylamino 59,3/59,2 | 4,1/3,9 | 28,8/27,9 244
2-chlorobenzylamino 55,5/55,7 | 3,8/4,2 | 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 47,4/47.8 | 3,3/3,4 | 23,0/22,3 304
3-jodobenzylamino 41,0/414 { 2,8/2,8 | 20,0/19,5 352
2-methylbenzylamino 65,2/64,9 | 5,5/5,8 | 29,3/29,8 240
3-methylbenzylamino 65,2/64,7 | 5,5/6,0 | 29,3/29,9 240
4-methylbenzylamino 65,2/65,7 | 5,5/54 | 29,3/27,5 240
|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 | 5,1/5,3 | 27,4/26,7 256
3-nitrobenzylamino 53,3/53,1 | 3,7/3,6 | 31,1/30,8 271



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

3-chl or o- 4-f | uor obenzyl am no51, 9/ 50, 93 3/ 3, 425, 2/ 25, 7278 . & JAN 2006

2-(trifluoronethyl)benzyl am no53, 2/ 52, 93, 4/ 3, 123, 9/ 24, 5294

3- (trifl 009 8HMOMA ) benzyl ami no53, 2/ 52, 93, 4/ 3, 223, 9/ 24, 629RCT/CZ02/00045

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

Ani | i no62, 5/ 62, 23, 3/ 3, 133, 1/ 33, 8212

2-f1 uor oani | i no57, 6/ 57, 03, 5/ 3, 430, 6/ 31, 1230

3-fl uor oani HASF-6F5+135+3-336-6F315236

4-f 1 uor oani |+ RERPRIMIAR 5/ 2’ 230 6/ RP3ASAR0 | 3,7/3,5 | 31,1/30,8 | 271

2- chl or oani |2.4ddlaremzabnang, 228, 5/ p493r4%4 | 3,1/3,1 [ 23,8231 | 295

3- chl or oani |3, 8aichidiobehziBnidng, 328, 5/ PAPY4®1 | 3,1/3,2 | 23.8/23,0 | 295

2" br oo | %W%%Mﬁ??%%ﬁ? 3573, [ 270079 258

- br onmoani | | f

3- br onmoani | oxybeprylamings ' 1) 5l 562455,4 | 3,53,4 | 27,2/27,7 | 258

4- br onpani | (hé4BnSraxybenzydiging24, 1/ 25562935,5 | 3,5/3,4 | 27,2/27,7| 258

2-j odoani | i 1»-BPdrdkp8.th&héxybehZflaBindl| 8933572 | 4,8/4,6 | 25.8/26,4 | 272

2. et Noxyani33 DS, F iy hty Bgthy0 39,7571 VG0N R, 24 pr iy 206

PCT/ CZ02/ 004 e Yy-arF 50—/ 4—8/ I 202

4- et hoxyan{ +P¥dre %7 mefhoxybenaylaminon| 54,5553 | 4,8/4,7 25,8/262 | 272

2- met hyl ani | 3-hpdoexpAesethaxyenzylanin B57SIIB0 | 4,8/4,5 | 25,8/26,7 | 272

3-met hyl ani |2,8@6detB60herdyl@thoB31, 1/ B33 97963 5,3/5,48 24,5/24,5 | 286

et hyl an, 13 BRgb R et ST 17 36050, IFXNGEL 54 AR TP B To] o

refl uxea fo 4%?@‘7’%@ i C ar 38&//:9)2r 95;‘3{45»3 [ 57:244-‘;&1 mg ht eri al

was cool ed a%ﬂm‘ﬁ@y@gmmnwashed w BB, UK [o5,346,32 132I4e5/ﬁé;4. 286i d

resi due was|ajclteithetioxhb&idylantiho Wat ef 57f1/57,8rled 45 3ahd2c7/a98 pr adéct

crystall i sefs | BaRREHAyBtnzy] 579/370 [ 54/52MP 928152 BT FPTRT py the
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 | 2,92,7 | 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-(triflucromethyl)benzylamino 53,2/52,9 | 3,4/3,2 | 23,9/24,6 294
4-(trifluoromethyl)benzylamino 53,2/52,7 | 3,4/3,1 | 23,9/24,8 294
Anilino 62,5/62,2 | 3,3/3,1 | 33,1/33,8 212
2-fluoroanilino 57,6/57,0 | 3,5/3,4 | 30,6/31,1 | 230
3-fluoroanilino 57,6/57,1 | 3,5/3,3 | 30,6/31,5 230
4-fluoroanilino 57,6/57,0 | 3,5/3,3 | 30,6/31,5 230
2-chloroanilino 53,8/53,2 | 3,3/3,2 | 28,5/29,3 246
3-chloroanilino 53,8/53,1 | 3,3/3,3 | 28,5/28,9 | 246
4-chloroanilino 53,8/53.4 | 3,3/3,2 | 28,5293 | 246
2-bromoanilino 45,5/45,0 | 2,8/2,7 | 24,1/24,7 | 291
3-bromoanilino 45,5/25,0 | 2,8/2,7 | 24,1249 | 291
4-bromoanilino 45,5/44,7 | 2,8/2,4 | 24,1251 [ 291
2-jodoanilino 39,2/385 | 2,4/2,1 | 20,8/21,3 | 338
2-methoxyanilino 59,7/59,4 | 4,6/4,6 | 29,0/29,4 | 242




R6 Substituent CHN anal yses cal cul ated/ f ound %CUAYNESI - V5 MrH+

2- chl or obenzyl am no55, 5/ 54, 73, 8/ 4, 127, 0/ 27, 6260 - L JAN 2008
3-chl or obenzyl am no55, 5/ 54, 83, 8/ 3, 927, 0/ 27, 2260 ‘
4- chl or oYER23/P4¥9444 055, 5/ 54, 53, 8/ 4, 027, 0/ 27, 6260 ~ PCT/CZ02/00045

2- br omobenzyl ami no47, 4/ 46, 73, 3/ 3, 523, 0/ 23, 4304
2- br onobenzyl am no47, 4/ 46, 53, 3/ 3, 423, 0/ 33, 3304
2- met hyl benzyl am no65) 2/ 64285, 5/ 5, 929, 3/ 29, 8240
3- et hyl beng ! —85 —T729" >

4- et hyl ben;.§1”é%$‘ﬁ‘<¥%%{ilﬁ? 64, 75 5/ 5, 829,@/’23,932 4 @,6/4,5 | 29,0129,7 | 242
2- met hoxyl b¢ 2160, 35,175, 3 :
3-nethoxy|beﬂﬁ%#aninog%?2/61l005.1/5.§§§ﬁ§?g7 ggg’s 29,0129.6 | 242
4- met hoxyl bfz-mdthyhmhﬁd, 2/ 60, 45, 1/ 5, 24,0627, B2A5H47, 4-Mi 81 @ pbers
| am n049, 0/ Q 42 1/2 N2°2 QJ ’)4, 4295314 dichlaokohanz

| ami no49. 0/ A& meihyianlines’ g/ 24 4205 2| H4.UP3G hé:O/Adng 31,1/31,9 | 226
| am no58, 9/} 4

: 512477286 A 134N B 3 VA0 IAAL PCI €227 Q0045
25 2, 4-di meghox enzh am no58, 9/ 58, 45@;@,65’;4 Mﬁs;z%’fﬁﬁz"ﬁ net’hox jbent
| am no58, 9/ $8, 55, 3/ 5, 624, 5/ 25, 2286 3,|5-di met hpx bent
| ami no58, 9/ k8. 75 3/ 5 _424_5/25 02864
2,4,6-trinet hoxybenzyl am no57, 1/ 57, 25, 4/ 5, 422, 2/ 22,5316 3 , 4, 5-tri net hox
bent | am no57, 1/57, 45, 4/ 5,522, 2/ 22,5316 Exanple 3 5 In vitro Cytotoxic
Activity of Novel Conpounds One of the paraneters used, as the basis for
cytotoxicity assays, is the netabolic activity of viable cells. For
exanpl e, a H*W$%er assay, which uses the Calcein AM is now wi dely used
Lo quantistate celyiielor 1BhbPRIRR, 123 PhehbNbelPladh0ad AGHI g1 S
assay is used in'drug screening progtans and In chenosensitivity
testi ng. Becd®0%efonmicyacidkwatuellugad foy 3alays. \Adter éorhic adid avapordfimincthien AM t hese

assays deteqt N SRSl was coofed 3 bebsbquenty whabad wit 48l of diethylether.
Solid residue was boiled with 60ml of water, filtered of and crude product
crystallised from ethanol. Yield 45%.

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

2-chlorobenzylamino 55,5/54,7 | 3,8/4,1 | 27,0/27,6 260
3-chlorobenzylamino 55,5/54,8 | 3,8/3,9 | 27,0/27,2 260
4-chlorobenzylamino 55,5/54,5 | 3,8/4,0 | 27,0/27,6 260
2-bromobenzylamino 47.4/46,7 | 3,3/3,5 | 23,0/23,4 304

' 2-bromobenzylamino 47.4/46,5 | 3,3/3,4 | 23,0/23,3 304
2-methylbenzylamino 65,2/64,8 | 5,5/59 | 29,3/29,8 240
3-methylbenzylamino 65,2/64,8 | 5,5/5,7 | 29,3/30,1 240
4-methylbenzylamino 65,2/64,7 | 5,5/5,8 | 29,3/29,9 240
2-methoxylbenzylamino 61,2/60,3 | 5,1/53 | 27,4/27,9 | 256
3-methoxylbenzylamino 61,2/61,00 | 5,1/5,3 | 27,4/27,9 256
4-methoxylbenzylamino 61,2/60,4 | 5,1/52 | 27,4/28,3 256
2,4-dichlorobenzylamino 49,0/48.4 | 3,1/3,0 | 23,8/24,4 295
3,4-dichlorobenzylamino 49,0/48,6 | 3,1/3,1 | 23,8/244 295
2,3-dimethoxybenzylamino 58,9/58,8 | 5,3/54 | 24,5/24,7 286




reduced Cal cein AM corresponds to the nunber of vital cells in the culture.
Human T-1ynphobl astic | eukem a cell Iine CEM pronyel ocytic HL-60 &angN 2006
nonocytic U937 | eukem as; breast carcinoma cell lines MCF-7, BT549, 15
VDA- MB- 2340 03940844| ast oma UB7MG cel |'s; cervical carci noma Rel/CE0448045;
sarcoma cells U20S and Saos2; hepatocel |l ul ar carci noma Hep&; nouse
fibroblasts NIH3T3; nouse immortalized pone marrow nmacr ophages B2.4 and
B1OA. 4; P388D1 and L1210 | eukem a; B16 and B16F10 mnel anonas were used for

ti ETIT 1T f—cun iS5 WT ret———7t
II;ISﬁC} ?:gr ?\FII:l &@M@n a l M ag nd 241: /Izérgp‘i i 458G ll
culture nmefd.drdimoteniykbensylaming gl ludSsY S8 Iniy 81348 Al 12,5262 Ly n286
peni ci | i n, |3,6dinpgiotytehrgatmnyci n, SBOYSBGt 41 5364 $easmand| sozgem _
Pooanoonat ela 4 iiheioxsbeRah AR [T, 1/39° [PSASUCY 2820 s I eoieopr i no
(2. 500- 30. ObAPsfimehoxybdizyjamin HA T4y S/ S b 222223 br 316 cd) were

added by pipette (80l) into 96/well mcrotiter plates. |Inocul ates were

all owed a pre-incubation period of 24 hours at 37C and 5% CO2 for
stabilisation. Four-fold dilutions of the intended test concentration were
added at ti?;( zerg, in 20 | aliquots to the mcrotiter plate wells.

Usual |y, test@@8ffpbund was eval uated at six 4-fold 4 JAN 2006 WO 03/ 040144
‘PCT/ CZ02k00G45; | ' . ' i ng, the highest well
concentrgtigﬁ%’%?%%%?{%dﬁamét&&q@%gﬁﬁgéﬁﬁhe matter of change dependent on
the agent. Are df die pararmaters atsednss thee ibasie xfam aytstoxivityl esdys,afise the

| ncubations of .cells.with.the test conpounds |.asted for 72 hours at 37 C,
in 5% cop atFRBONE ASHYHGOh ¥ig °W&ﬁ?-o“f%§§am§'letw@°%aaww Wg’ﬁgé‘ts‘?son peri od,

the cells weke Cafeay HMDYs Yo %iddlg &e&qgi@xaﬁMateT%eu bﬁfbﬁfepitﬂohem of the
stock solution were pipetted into each well and i ncubated further for 1

hours. Fl uorckotaxicity. FPDinstance, this sssap b weed in divg screbsing peograEnfandisader

Fl uor osgan cent (UK. The t ur cell surwvival. (dso cal cul at ed
usi g gt SRFBtentity, Foe, nBephe Gaby ufHhalfand it R pBRT
FDcont r ol weTagceink AMIO Yhesd Nigsdyh Sdbtach | vighle tcbils @kélﬁsi%lg.c?ﬂé r@faht@y bfet hal to
50% of the tunour cells, was cal culated fromthe obtai ned dose response

curves (Fi greduped Colcein AM: gprigspands ta the swpbennfyitabeslls és thswubirepanel of cel |

| i nes of differ?ﬂﬁ” B ' ' @ |.&: ) show here
that equal 15 ac |v%ﬁ’g%ﬁéfgoﬁ%ﬁ‘%‘ﬁﬁgﬁaﬁ%ﬁ%ﬂﬁ’ @8ﬁg’gﬁf 6% {‘eés(}teed,
however, thend@tonocytic U937 leukemias; breast carcinoma cell lines MCF-7, BT549,

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

sarcoma cells U20S and Saos2; hepatocellular carcinoma HepG2; mouse

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

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

for routine screening of compounds. The cells were maintained in

20 Nunc/Coming 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

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

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

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

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

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



mal i gnant c

al ways MQPP40{44an 250 M Effective novel derivatives kiP

ells, e.g. NNH3T3 fibroblasts and normal human | ynphocytes, were
resistant to synthetic inhibitors induced cytotoxicity. As denonst ratgy?00h
Table 3, G150 for NIH3T3 fibroblasts and normal human Iyn‘Fhoc tes was

HEZVAWB4r cel | s

in 20 concentrations close to 10-50 W Table 3 Cytotoxicity of Novel

or Different Cancer Cell Lin 25 Cell line tested / IC50 nol/L
ConpoundHGOSK- 562MCF7B16- FONI H G 36 1CEMHELAHL60 3T3
,.1>166, ﬁlGG, 7155, 1 164, 1 1P>166, 7146, 9>166, 792, 2>166, 7 162, 2

Conmpounds f

Ki neti n>166
BAP>166, 713
PCT/ Cz02/ 00
Z>166, 7>166
MI>166, 7128
Oor>166, 7>16
>166, 770, 79
100, 490, 412

10

15

20

25

silytiens. Inroupng iospg, the highest welloqueenitationas 26610aM4but

anDé thé ﬁgé&%@tﬁcé%ﬁ%@@efég&%ﬁ oA S Gecht, WiParlig ebBEenfrafGist V!

, 1>166, 7>1
werd @8aided G hplidAcs. Taeyhatidd0oP cells with the test compounds

sk 7 b Baph 5161 66: Bimospbormen (D% namudib Ag e

&nd oBlnbuBAfon HRFod 16 Bel 36 adsh§8d By d6Rs iz keficeln 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 (Glsp) was
calculated using the following equitation: TCS=(FDgryz exposed wen / mean
FDcontrot wetis) X 100%. The Glsp value, the drug concentration lethal to 50% of
the tumour cells, was calculated from the obtained dose response curves (Fig.
1).

Cytoxicity of novel compounds was tested on panel of cell lines of
different histogenetic and species origin (Table 3). We show here that equal
activities were found in all tumour cell lines tested, however, the non-
malignant cells, e.g. NIH3T3 fibroblasts and normal human lymphocytes, were
resistant to synthetic inhibitors induced cytotoxicity. As demonstrated in Table
3, Glsp for NIH3T3 fibroblasts and normal human lymphocytes was always
higher than 250 pM. Effective novel derivatives killed tumour cells in
concentrations close to 10-50 uM.

Table 3
Cytotoxicity of Novel Compounds for Different Cancer Cell Lines

Cell line tested / IC 50 (umol/L)
Compound | HOS | K-562 |MCF7|B16-F0| NIH- | G-361 | CEM |HELA|HL60
3713

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




3F BAP>166, 7105, 2163, 2>166, 7>166, 7>166, 7 4F

BAP>166, 7>166, 7>166, 7>166, 766, 459, 2 3MeO

L JAN 2006

BAP>166, 7>166, 7>166, 741, 5>166, 7124, 7>166, 7>166, 7 76, 7149,5 4MeO
BAP>166, ™MQ8804pH66, 784, 7>166, 7166, 7>166, 7>166, 7 >166, 711BCI/EBIZ0004
BAP>166, 7156, 6>166, 7>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 2Me

AP>166, 7115, 815363, 4>166, 7 98, 2

3, 5di MO BAR>166/=166 7=166.7>166 7 2 4 6triMNeQ
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Third, at theTotecotar

5 Example 4
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.
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Example 5
Immunosuppressive activity

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

25 metabolism (mitochondrial activity, protein synthesis, nucleic acids synthesis,
formation of blastic cells and cellular proliferation). Compounds with ability to
selectively inhibit lymphocyte proliferation are potent immunosuppressants.
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
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precursors are added to the cell culture, cells that are about to divide

t | abel | ed to their DNA Tradit lly, th
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the cel lul ar DNA i s gijantl i ed iquid scintillatiron countlng. Human
hepari ni zed ysesllyplsiole Bieouse Wéfsradblﬂableﬁgh niucleosithesa | partculartyl trittageddr s by

cubital vei cti ood Jn PBS, (/L. nononucl ear
cells were glé%g ‘@@nﬂ’ (gd @F?’PPWegdﬂQ@@ﬁ M gr adi ent
( Phar macisa, ﬂNms?qﬁnﬁhkday haaﬁcgcfnﬂm(ﬁfcoaﬁu .nutes. Follow ng 10
centrifugation, Krrphocyt es were washed in PBS and resuspended in cell

cul ture medi um ( an gigparinizad gletipheralndloodowvas) abtainedi foml ihaglthy00 g/ ni

st rept onyci f. m i e cells were
diluted at &g}%’g J&% I&ﬂI 1p%g6rgogh%§ﬁf’§/%ﬁs‘ﬁ§¢giom?o€§eg Ml pette (180
|) into 96/ weddonuiledraell Wer@k@hmed Gypeuntrifapstioh lhtﬂlcanﬂypé ue Hendifye i nt ended
test concentrajfion were added at tine zero in 20 aliq qts to the

mcrotiter ratient,{Ehaanacigs 977, g/mBsat %?&meefomég @mt%satF@Homnw X 4-fold
di | 266.7 M
futiong. eBnk@llis hEMHoBges Wi RiahEP d”%é. HERERPLARL AR e

Al drug concen atio exam ne |'S"with

exception ofculumsﬁedmthi{Rbﬁ’ICI@O,r DhM glefatmiss 100 U/ed pmlbﬂﬂuﬁ(lob pgfml
concanavalin A (25 20 I ncubations of cells wth test conpounds

| asted for ‘PgeleB@b’%malo%fe@ calf-segyn agtsodiumrbicgthonatehnd 100% humi dity. At

t he end of incub o) S n he

[3H - TdR  Cel | o b SRB G a6 Firkh deiSHF of @(ﬁ?{)?bx?lfgg?l Felek ol uti on
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25 harvester was used to lyse cells in water and adsorb the DNA onto

gl ass-f i1Ber the infeaded fast @memtrﬁtmtwm addedr«btlmeeﬂermh?az(bul ﬂfmomthmcor por at ed
[ 3H] - TR wa t I | e yni ncorpor.ate passes

t hr ough. Th(—Isz;V’I%Eeérlr%lg Pl gﬁ? 5Hy’a%5tr YRR %P%Fﬁ@&atsé/é*? ine) ﬁf%i seal ed into
a sanpl e bagiltibns. iiprollﬁne testing, the highest well concentration was 266.7 uM. All

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

were assayed by using the [*H]-TdR:
Cell cultures were incubated with 0.5 uCi (20 pl of stock solution 500
pCi/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 = (CCPMurug exposed weit/ mean CCPMcontrol wents) X 100%.
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was close to 1-20 pM.
10

Table 4

Immunosupressive activity of novel derivatives

SUBSTITUENT Human lymphocytes
R6 ' EDso (uM)

3-chloroanilino 4.7
3-chloro-5-aminoanilino 12.4
2-hydroxybenzylamino 0.5
3-carboxy-4-chloroanilino 2.1
3-hydroxybenzylamino 5.6
4-bromoanilino 4.7
4-chloroanilino 6.2
3-amino-4-chloroanilino ' 8.3
3-chloro-4-aminoanilino 12
2-hydroxybenzylamino 11.5
3-hydroxybenzylamino 8.4
3-fluorobenzylamino 18.2
3-carboxy-4-chloroanilino 0.5
2-hydroxy-4-methoxybenzylamino 1.8
3-chloroanilino . 7.2
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2-fl uorobenzyl am no 2, 3-di fl uorobenzylam no 2.5 10.7 Exanple 6 | nhll; QAN mp
of Senescence by Novel Conpounds 5 In this exanple, human diploid

fibrobl aWQ03/40M4cel | s of various passage |evels: passagBCREZ02/(9645 gnat ed
HCA25; passage 45 - designated HCA45; passage 80 - designated HCA80) were
stained for (3-galactosidase activity.fJhe nmedium used for cell
cultivation was renoved, the cells were washed twice in PNS, and fixed in
2-3 m of fixin ' o-10—formraldehyde and-0. 2%

gl ut ar al dehyde |in PBS. Eiﬂgr@éﬁﬂ"‘%f’e i ncubat ed at rze%mterrperature for 5
m nutes, then shed ol NE Ce s WETE bsequentty i ncubat ed
at 37C (wi thout {C02) 2{f%\ﬁrdi:qutoé%é urs in 2-3 m_of a(wsol ution gonpri sing
pot assium ferricyanide (5 mV), potassiumferrocyanide (5 m), MCl2 (2
mV), X-gal (5-brono-4-chloro-3-indolyl-P-D 15 gal actopyranoside) (1 ng/m),
in citric/phosphate buffer, pH 6.0) Followng this incubation period, the
cel I sanpl ez B @bserved in order to detect the presence of blue cells,
i ndi cating that X—gal had been cl eaved (positively senescent cells). In
thi s experi rfelmbitios®fiSemmodnce dyNovebJompoindst her cel |s were st ai ned bl ue

due to the actio (3-gal ac 05|d he substrate 20 Table 5
The effelt of No@’ét{"éo Sﬁﬂ@’ﬁpé&’ E%{;g {SI 8 |Vﬁ“@ﬁ ture of
Human Fi br olyagaebs 11 Ui\ S y, y&é ICA80
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HCAA45; passage 80 - designated HCA80) were stained for B-galactosidase

activity. The medium used for cell cultivation was removed, the cells were
washed twice in PNS, and fixed in 2-3 ml of ﬁxiﬁg solution comprised of a 2%
10  formaldehyde and 0.2% glutaraldehyde in PBS. The ceils 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), MgChh (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 HCAS80
CONTROL 3 5 38
3-chloroanilino 4 5 25
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3-carboxy-4-hydroxyanilino 4 2 26
4-bromoanilino 5 3 25
4-chloroanilino 5 5 26
3-amino-4-chloroanilino 4 6 22
3-chloro-4-aminoanilino 5 5 24
2-fluorobenzylamino 4 3 16
3-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




As shown in Table 5 with increasing nunbers of passages, the staining
becane darker. For the oldest cells, there were only blue cells rapgmpgmﬁ
froma bright blue to an al nbost opaque col our. N6-substituted adenine

deri vat i WEQ 040844 very effective in retaining nmuch | ower PEVEIZOH00&Eenescent
cells after 80 5 passages. In the case of long standing cultivation the
treated cells were able to |ive 30% I oRger period than the control cells.
Exanple 7 10 Senescence I nhi bition by Novel Conpounds tested on wi nter
wheat | eaf segrre Seed a&{ﬁg er wheat, Tl‘ltlfum aestivum cv. Hereward,
wer e washed unde H’H.lﬂgf ?”1 JRersasipgiyrabers, o1 Passages. e S8HIRGr mi cul i t e
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polystyrene plate containing 150ul of a cytokinin solution each. The entire plate was

mserted 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



Table 6 5 Effect of new cytokinin derivatives on retention of chlorophyll
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hydroxybenzylamino)purine
27. | 2-methylthio-6-(3- 107 50,5 (£23,5)
hydroxybenzylamino)purine
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Example 8
Stimulation effect of the new compounds on plant cell division

Cytokinin-dependent tobacco callus Nicotiana tabacum L. cv. Wisconsin 38
was maintained at 25 °C in darkness on modified Murashige-Skoog medium,
containing per 1 liter: 4umol nicotinic acid, 2.4 pmol pyridoxine hydrochloride, 1.2
pmol thiamine, 26.6 pmol glycine, 1.37 pmol glutamine, 1.8 pmol myo-inositol, 30g
of sucrose, 8g of agar, 5.37 pmol o-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
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
dimethylsulfoxide (DMSO) and the solution brought up to 10°M with distilled
water. This stock was further diluted in the respective media used for the biotest to
concentrations ranging from 10°M to 10"*M. The final concentration of DMSO did
not exceed 0.2% and therefore did not affect biological activity in the assay system

used.
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i ncrease in fresh callus weight after four weeks of cultivation. Five
replicates were 15 prepared for each cytokinin concentration and the RNtRite
test was repeated twice. Fromthe obtained data, the concentration with
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16. | 6-(4-methoxybenzylamino)purine 10° 39 (x17)
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 107 19 #3)
23. | 6-(3,4-dihydroxybenzylamino)purine 10 4 (x1)
24, | 6-(2,4-difluorobenzylamino)purine 10° 95 (1)
25. | 6-(3,5-difluorobenzylamino)purine 10° 97 (£3)
26. | 6-(2,3,4-trifluorobenzylamino)purine 107 76 (£4)
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conpari nid t tasetic acid. The concentration of betacyanin was determined by comparing the
absorbance at 537nm and 620nm as follows: AA = As3zum — Ae2onm. 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 10M 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.
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6. 6- ( 4- chl of Shef(2-bromubpmylinnied)Pudhe (f 7) 10° 94 (+6)
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11. | 6-(2-methylbenzylamino)purine 10 98 (£22)
12. | 6-(3-methylbenzylamino)purine 10° 84 (£14)
13. | 6-(4-methylbenzylamino)purine 10° 26 (£10)
14. | 6-(2-methoxybenzylamino)purine 10 77 (£5)
15. | 6-(3-methoxybenzylamino)purine 10* 90 (x£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 (1)
25. | 6-(2,4,6-trimethoxybenzylamino)purine 10¢ 3 (*3)
26. | 6-(3,4,5-trimethoxybenzylamino)purine 10 2 (£2)
27. | 6-(3,4-dihydroxybenzylamino)purine 10 8 (£3)
28. | 6-(2,4-difluorobenzylamino)purine 10 88 (+£7)
29. | 6-(3,5-diflucrobenzylamino)purine 10* 108 (£2)
30. | 6-(2,3,4-trifluorobenzylamino)purine 10* 94 (+3)
31. | 6-(3-chloro-4-fluorobenzylamino)purine 10* 91 (£7)
32. | 6-(2-hydroxy-3- 10 19 (3)
methoxybenzylamino)purine
33. | 6-(3-hydroxy-4- 10° 24 (1)
methoxybenzylamino)purine :
34. | 6-(4-hydroxy-3- 10 10 (2)
methoxybenzylamino)purine
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16. 6- (4- met hoxybenzyl am no) puri nel023 (2) _ _
17.6-(3-ni trobenzyl am no) puri nel066 (7)4¢8.6-(4-nitrobenzyl am no) purinel025
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24. 6- (3, 5- diFoRE( 6‘562}6 Or%ni no) puri ne101,5 (fl) 25.6- 2,4,6-trimethox benz
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31. 6- (3-chl @ururdd § e Folo) 2 - 0XV.= 3-
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| ami no ur i neoBaingd (MOhyalr entpcldved GAGIGR) (126t FOX 26nmihpnThO cultiree wWerd AN 2006

V0 03104014 El CEOPASOONE A0 EATER. Rl et PR 0 TS
Tl L1 1,2008) meliin S(BME) ! nkaife MufBilge ! BoBE! (1963 ShadbiferE,
microelements and vitamins, 95 pM NaFeEDTA, 555 pM myo-inositol, 111 mM
sucrose, 1.332 mM glycine, 684 M L-glutamine and 7g/l agar. This medium was
supplemented 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 yielded almost no new shoots. The
20  original shoot explant grew out as a good quality single shoot that rooted very well.
BAP gave a high shoot 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
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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
°C, 20 min). The cultures were maintained at 23+2 °C under a 16 h photoperiod at 40
pM m? s PAR. The basal medium (BMR) contained Murashige and Skoog (1962)
macroelements, microelements and vitamins, 36.7 mg/l NaFeEDTA, 50 mg/l
NaFeEDDHA, 100 mg/l 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
supplemented with 10 pM BA, mT and mMeOBAP. The last 2 cytokinins were filter

15

20
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
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Magnesium stearate 80 g

Lactose 20g

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

capsules with the aid of a capsule-filling machine.

Example 13
Soft Capsules

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

active ingredient, are prepared as follows:

Composition
30 Activeingredient 250g
Lauroglycol 2 litres



Example 12 Dry Capsul es 5000 capsul es, each of which contains O. 25&; of
one of the conpounds of the formula 1, Hand Il nentioned in t He JAN 2006
preceding or follow ng Exanpl es as active ingredient, 10 are prepared as
fol | ows: VAPOWI44 on Active ingredient 1250 g Talc 180 BCI/EZA¥E84S st arch
120 g Magnesium stearate 80 g Lactose 20 g Preparation process: The
powder ed substances nentioned are press%g through a sieve 20 of nesh width
0.6 M Portions of 0.33 g of the mi xturé are transferred to gel atine
capsules with the aid of a capsule-filling chine. Example 13 Sof
Capsul es 25 HeRagatiops progessal e govdsrsd agtive wgradicpt isysspended in éangogbief? g of
one of the ks & A Ida; L Ll t.l I g
pr ecedi ng o%@?ﬁgﬁ}%g&%ﬁ’es as sgeac'f/\l"véew?%rg éetﬂrlﬁea%%) alé@%? %Jrnl(eigréégﬁt-as
foll ows: Comubsriséran a @htidletsizecofl abguet ke B tun Fdrigorsasfrin@hstcodse D.410tg 65 4 JAN
2006 WO 03/040144 PCT/ CZ02/ 00045 43 Preparation process: The powdered
active i ngr dbe ankture arp,then irpagferted ta sp8gelatise (qapsulespby meaan of @ rpsile-
| aur at e, t S A, Saint Priest, France) and ground in a wet-
pul veri sesfatf‘gﬁgé)%%%?ec’l e size of about 1 to 3 m Portions of in each case
0.419 g of the mxture are then transferred to soft gel ati ne capsul es by
nmeans of a psule- 5 filling machine. Exanple 14 Soft Capsul es 5000 soft
gel ati ne caé@ﬁ’ﬁi’é‘? ach of which contain 0.05 g of one of the conpounds of
10 the for Ml dapshlesOr 1| nmentioned in the preceding or follow ng
Exanpl es as active 1ngredient, are prepared as follows: Conposition

5000 soft gelatine capsules, each of which contain 0.05 g of one of the compounds of

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

ingredient, are prepared as follows:

Composition

Active ingredient 250 g
15 PEG400 1 litre

Tween 80 1 litre

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

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

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

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

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



Active ingredient 250 g 15 PEG 400 1 litre Tween 80 1 litre Preparation
process: The powdered active ingredient is suspended in PEG 400

(pol yet hyl ene glycol of Mv between 380 and about 420, Signa, FI uk#iN 2806
Al drich, 20 USA) and Tween(r) 80 (pol yoxyethyl ene sorbitan nonol aurate,
Atlas Chem Inc., 1Inc., USA, supplied by Sigma, Fluka, Al drich, USA) and
ground in a wet-pulveriser to a particlgsize of about 1 to 3 mm Portions
of in each case 0.43 g of the m xture are then transferred to soft

gel ati ne capsul es by neans of a capsul &léinisl i ng machi ne. 25 I ndustri al
Applicability The new heterocyclic conpounds based on N6-substituted
adeni ne according to the invention are useful in diagnostic and

t herapeuti c meHBREb§SRESIRPIdE Pastihon NOhabsReed hidihe ofitHsISéTeYal forfhula I
cosnetics, in biotechnology and in agriculture. 4 JAN 2006 44 Clains 1.
Het er ocycl i ¢ conpounds based on N6-substituted adeni ne of the general
formulal RLE N/ N ~ N R NH5 I and t phar maceutical |y acceptabl e
salts thereof, wherein R2 is hydrogen, hal ogen, hydroxy, al koxy, am no,
hydrazo, nercapto, carboxyl, 10 cyano, nitko, am,do, sulfo, sulfamnm do,
acyl am no, acyl oxy, al kyl am no, di al kyl 0, | mer capt o, cycl oal kyl
and carbanoyl group, R6 is R6'-X, wherdin X g -NPN; R6' is substituted
benzyl; 15 whereas the generic substitu n{\gr S ve meani ngs identi cal
with the definitions of the correspopdi n oupsSNas defined in this

| egend, wherein "substituted benzyl™2refers to thg phenyl net hyl group,
wherein the phenyl group is optionally substituted with one to five
functional groups such as hal ogen, am no, acylam no, carbanoyl am no,
hydrazi nos acyl oxy, al kyl, al koxy, alkyl mgrcapt o,

and the pharmaceutically acceptable salts thereof, wherein

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

alkylmercapto, cycloalkyl and carbamoyl group,

R6isR6’-X,

wherein X is -NH-;
R6’ is substituted benzyl,;
15  whereas the generic substituent groups have meanings identical with the definitions
of the corresponding groups as defined in this legend, wherein
“substituted benzyl“ refers to the phenylmethyl group, wherein the phenyl group is
optionally substituted with one to five functional groups such as halogen, amino,
acylamino, carbamoylamino, hydraiino, acyloxy, alkyl, alkoxy, alkylmercapto,
20  alkylamino, amido, carboxyl, aryl, nitro, mercapto, sulfo or hydroxy group and the
like as defined herein, provided that it is not di(hydroxy)benzyl;
“halogen® refers to fluorine, bromine, chlorine and iodine atoms;
“hydroxy* refers to the group —OH;
“mercapto” refers to the group —SH;
25  “alkyl“ refers to branched or unbranched C;-C¢ chain which is saturated or
unsaturated being selected from the groups such as methyl, propyl, isopropyl, tert-

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



20 al kyl am no, am do, carboxyl, aryl, nitro, nercapto, sulfo or hydroxy
group and the like as defined herein, provided that it is not 4JAN5ME

di (hydroxy) benzyl; "hal ogen" refers to fluorine, brom ne, chlorlne an

i odine a 3/0401 44y dr oxy" refers to the group -OH "nercaf@ICE3M08¥S to the
group -SH, 25 "alkyl" refers to branched or unbranched O -C6 chain which is
saturated or unsaturated being sel ectedgkromthe groups such as nethyl,
propyl, isopropyl, tert- butyl, allyl, vinyl, ethinyl, propargyl,

hexen- 2. yl an ' his tetm.4, JAN 2006 WO 03/ 040144
PCT/ CZ02] 0004(5“'549?“4"Il iRy e Ao ‘Il%{llg” ks BetcEbEd i i‘i@@]g ape 1o fve sHbitynsed
i ncl udi ng onesutlp 4si hgdmuj@lstméme;ﬂbs all@ﬂkﬁ&c@;&oh){ﬂro@éxy | alkB®y, CQ@II amino,
al kyl mer capt o, hal.og P]B'S al koxy, acy] oxy, am no, | am ™o, “hy ra2| no,

car banoyl , arficdlgming, fazino, §allbﬁ61°)'h@mldo g@almxdl rﬁol analcyﬂ hgxanldukeand/\mer eby

th t
afiﬁxsr°32ﬁ3¥%§W?ﬁs%P%ﬁé‘@%9m€£é? ERHRE i T bou aiden P USRS ary1
substitutéd “atkpky“ denpkeslthey kroup UORL wwteadlsamwl aéu%ythtuteam%madr%ﬂyLubsmuted

substituted c Ioal é* ﬁéﬁ’l ohet er oal k%/ or substituted cycl oheteroal kyl
as defined héf¥i n:arvlatkyl | niubstityied aminlkds toveloatkpip SUQthUWIder eycRallylas

defined for 'Sc?l:%ﬁé!ﬂéroa Pprsubstltgwfdfcﬁ 89&%5%21 IR gL QK eFr po0SR where Ris H

al kyl or substitut ed rein, Bni do" denot es to

t he group SOSRRRIMerbapte’ d%natﬂs tiR griosp IaSR,alfﬂeféR?slf(asl c‘&ﬂh&% fdru‘hlkdxyél‘l g?ﬂi 1 "acyl |
denotes groups & ere R ydr og y substituted a , aryl,
substituted a?'f}fo %eg roug ugéfélt‘ﬁ}ﬂeéﬁﬁalﬁﬁ |k pr substituind) aliyl as § i tuted
cycl oal kyb aserelp defined herein; "aryloxy" denotes groups -QAr, where Ar
is an aryl, substituted aryl, het eroaryl or substituted het eroaryl gr oup
as defined hepdfamidoy |dcy4>tamtqothedgmopesomgrvﬁwpe -R\RIRd, RWhier |, RIgNhrR may

i ndependent | h ogen, alkyl, substituted al kyl, aryl, substltuted
aryl, heteroélrl%%uf)tﬁald%ﬁstltut ed 20 het er oaryl as defi ned herei n; "am do"

denot es the $aeUD defndtéd e“}ﬁ AR IR Yg%?ﬁ r}ﬂ@qeaﬁﬁ%}% Q@bs?%'?r ogen,

al kyl , substi tut ed al k ar yI substl tute t’eroary ut ed

heteroaryl aSulptitytpdary @ndialtkyl ‘Substibozd brylafleyiotyetoatiyd, ybsiitpted CoEHANY| where R
'S hyeiroggn. gkl necghbt Ut od

“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 alky! 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—tetfahydronaphthyl, naphthyl, anthryl, or phenanthryl;



25 al kyl, aryl, substituted aryl, hetaryl or substituted hetaryl as defined
herein; "acylam no" denotes the group -NHCOR, where R may be aI;kyIJA%%%E

i

substituted al kyl, heterocycle, aryl, substituted aryl, heteroaryl

subst i t ut¥@ 0p840d4voaryl as defined herein; "carbanoyl am nBCT/GZ0R30845 t he
group NHCOOR, where R is alkyl or aryl; 30 "aryl" or "ar" refers to an
aromati c carbocyclic group having at Iea\,\éI one aromatic ring as phenyl or
bi phenyl or multiple condensed rings in ich at |east one ring is

aromatic as 1 4-t et rahydr onapht hyl , . napht hyl,, anthryl , or phepant hryl;
3 SAN 2006 VSRS el ERR wabsstensioed hish P apHeray bs R ALt o
aryl as just oes6iveesin¥iial gfsup® RbiAdhhib oSt Dty t w&ewmm,%ﬂamng,l ve
functional groups such as halgogen, al kyl, ﬁydroxy, am no, acyl am no,

car banoy! am erbamgsikamin ohydnazimg phacapad, kakyxy, alkylhereamtapalaylamidoy laandmo,

am do, carboxyl, nitro ul fo_.as,defined herein; 5 "heterocycle" refers to
an unsat ur at é:a‘)(’BFYIaP rr?a#‘f@ ‘EsaffeSBE‘%/gffrF‘_é‘;group having at |east one hetero
atom such as‘h@ﬂero@y&?“ referdith b QmEJ?L‘?rlafe'dQﬂ ?aa&ﬁﬁicaéa%cﬁ@lw&oﬁi) 'ﬂgshﬁg]; ﬁPFéF'staS

pyranyl, pyridyl or furyl or nultiple condensed such as™qul nazofiny
purinyl, quionelheteye atpm, supl of 0N, Ahpr Swiwiithin tharringptheoriag byinpainghssisbtast ut ed

bstitut i oge am no,.. hydr oxy, ano, nitro, nercapto
AR L R Bt R RTTE h  C
al kyl mer capt quinotinploos\enzefitadol which ic@n optiddafllabe dasubafiditddne subdtrutas wetgf i ned;

“"heteroaryl" refers to a heterocycle in which at |east one heterocyclic
ring is aromalogen amigeshydrokBdCysae.chitar yercapts, ealkoxyp alkyleaties, orsylamino,
optional | r Y S j b ut. 5 with.one to five funct.i.onal, .groups,
Shch s 1Y ogiBatioyRfito. MRS Hiflvadinall IR0, el b s

al kyl am no, acl4midbnand thatikeadydfmet;no, acyl oxy, di al kyl am no,

al kyl mercaptq, carboxyl, amdo, sulfo, sulfam do, and the |ike as defined,;
“aryl al kyl " r Beteroarylo Tefees &0 qubeteracygle inewhichy ati leastnoag Jietegacyelis sing R i s

al kyl or su% i tuted al kyl group wherein the aryl groups can optionally be
unsubstituted or 20 substituted with groups such as hal ogen, am no,

acyl am no, césuiatinyédheremaryl‘hyederazo adetedsiytiexoptionhliy monb e rpakysubsttuteaxy
al kyl mer capt o,, .al kyl aimi ng, am do, carboxyl, hydroxy, a;)é:o’ nitro,
mer capt 0,17 sulWith fdtor ke fungidonak gepups.riugh e rkalegen, ammoe hydioky|cyargfritre, t o

the group -R; y%apweﬁfo@eﬁlléxﬁnﬁn@ﬁ}gﬁgﬁ?%?lc?irb%é@&ﬁpﬂ?cg dé%gir&gﬁ lgkk?lalll(} lrlé%ngEUp’

sai d het eroal groups-bei ng op y’unsu
wi th groups slkylmasapta) cgeoxyl, amidw sulfy, dadadtidoCyringe liké by dafine®r capt o,

al koxy, “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;



al kyl am no, acyl am no, carbanoyl am no, acyl oxy, di al kyl am no,

al kyl mercapto, carboxyl, am do, sulfo, sulfamdo, and the |ike as defined
herein before; "heteroarylalkyl"” refers to the group - R Het-Ar WiaN élket Ar
is a heteroaryl group and Ris alkyl or substituted al kyl whereas the

het er oaryl al kyl groups can optionally 30 be unsubstituted or substituted

wi th the groups such as hal ogen, al kyl, gubstituted alkyl, alkoxy,

al kyl mercapto, nitro, thiol, sulfo and the |ike as defined herein before; 4
JAN 2006 47 “Cyjalliodf kefers to efdivaenteyalidonpdlpetclic pikyl gramp qoofayuipg Bite 14l kyl
group cont ai ni 3 to 15 carbon atoms; "substituted cycloal kyl" refers to
a cycloalkylcﬂg%&ﬁbgﬁnprising one to five substituents fromthe group
consi sting ofgIaliRg&n cydBhN9l« RYRIOXY a 6YABAkyNkidu® compiEing agieOto &EvOXY,

al kyl am no, acyl am no, " car banoyl am no, acyl oxy, di al kyl am no, )

al kyl mer capt sybstitrebtsxippm theigioup gmsﬂsil,ngsczt?/ liadogeao amad hyHeoxyi keands nged.i ned
herein bgfore; "cycl,ohet al kyl" refers to a cycl.oal kyl gr .def i ned
wherein at | g%?gctapgngikgﬁy,t ﬁ%}%aﬁl og aﬁ%ltamoéﬁ%r%ﬁrrn(%pn}uéo’ralé%llog ’ec}gl{lfﬁ\’/?' ?%lg&gr oup
sel ected fr opkyhfergimoPsarbbkyl Qhnidol Quish) sulftiad, i dndt e 1ikechsobefiraxoedriiyl
refers to a cycl oheteroal kyl group as herein defined which contains one to
five substitbei®t®s, such as hal ogen, amino, hydroxy, cyano, nitro,

to alk . 0, cY e
el byl o no. S RREHAT s GEXLATRG: b RARHAA Wlkin B Be o e 1\
as 15 defi neigflg hestRyland giompeds réplyaddoaiti wl gramk ydléctete frotrethet dreugy NHp OH,

-R-cycl oal kyl _where cycl oal kyl is a cycloalkyl group and Ris an alkyl or
substit ul@d §Hky| wherein the cycl oal kyl groups can optionally be

unsubsti t ut ed : St ile ] jgtro,
s ;tlt%zﬁak%ddh%ﬁa%é’lk};l r@@}soﬁed’%}éér?(gle%o?lﬁyp%fg?i}y as Tllkfl%ﬂpdeﬁzri(’)é'd

mer capt o, al koxy, am no, acyl am no, anmoyl am acyl oxy,
di al kyl am nowhidbkgdmaEine ape 69 fivarsbbstithentg suclo as dellogen, swinbahydtoxpryanhe |i ke
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optionally be unsubstituted or substituted with halogen, amino, hydroxy, cyano,
nitro, mercapto, alkoxy, alkylamino, acylamino, carbamoylamino, acyloxy,
20 dialkylamino, alkylmercapto, carboxyl, amido, sulfo, sulfamido and the like as
defined herein;
“cycloheteroalkyl alkyl“ denotes he group -R-cycloheteroalkyl where R is an alkyl or
substituted alkyl wherein the cycloheteroalkyl groups can optionally be unsubstituted
or substituted with halogen, amino, hydroxy, cyano, nitro, mercapto, alkoxy,
25  alkylamino, acylamino, carbamoylamino, acyloxy, dialkylamino, alkylmercapto,

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

and the racemates, optical isomers and acid salts thereof for use as medicaments.

2. Heterocyclic compounds based on N°-substituted ~ adenine of the formula I
30 according to claim 1 wherein the compound is selected from 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-




30 according to claim1 wherein the conmpound is selected from
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6- (2, 6-di hydroxy- 3, 5-di by prohenzyl am no) puri.ne, 6-(2, 6-di hydroxy-3,5 20
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oo ey R i 355 LS AL 0O B pmicpuine, 06
acet oxybenzylyanya@bRy-i3N€odobenzylamino)purine, 6-(2,6-dihydroxy-3-
fluorobenzylamino)purine, 6-(2,6-dihydroxy-3,5-dichlorobenzylamino)purine, 6-
(2,6-dihydroxy-3,5-dibromobenzylamino)purine, 6-(2,6-dihydroxy-3,5-

20  diiodobenzylamino)purine, 6-(2,6-dihydroxy-3,5-difluorobenzylamino)purine, 6-(2-
fluorobenzylamino)purine, 6-(3-fluorobenzylamino)purine, 6-(4-
fluorobenzylamino)purine, 6-(2-bromobenzylamino)purine, 6-(3-
bromobenzylamino)purine, 6-(4-bromobenzylamino)purine, 6-(2-
iodobenzylamino)purine, 6-(3-iodobenzylamino)purine, 6-(4-

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

30 acetoxybenzylamino)purine, 6-(3-acetoxybenzylamino)purine, 6-(4-
acetoxybenzylamino)purine, 6-(2-nitrobenzylamino)purine, 6-(3-

nitrobenzylamino)purine, 6-(4-nitrobenzylamino)purine, 6-(2-
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6- (4- ni t robenzyl am no) purine, 6-(2- 4 JAN 2006 sul f obenzyl am no) puri ne,
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, 5- di am pahend vl ae)ipoypuéne 6- (6B(3-ethoxybenzylamino)purine, 6-(4-
ethoxybenzylamino)purine, 6-(4-ethylbenzylamino)purine, 6-(4-
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penthylbenzylamino)purine, 6-(4-penthyloxybenzylamino)purine, 6-(4-
15 fenoxybenzylamino)purine, 6-(4-fenylbenzylamino)purine, 6-(4-
propylbenzylamino)purine, 6-(4-propyloxybenzylamino)purine, 6-(4-
octylbenzylamino)purine, 6-(4-octyloxybenzylamino)purine, 6-(4-
ethyloxybenzylamino)purine, 6-(3,4-diacetoxybenzylamino)purine, 6-(3,5-
diacetoxybenzylamino)purine, 6-(2,5-diaminobenzylamino)purine, 6-(3,5-
20  dibromobenzylamino)purine, 6-(3,5-dibromo-4-methoxybenzylamino)purine, 6-(2,3-
dichlorobenzylamino)purine, 6-(2,4-dichlorobenzylamino)purine, 6-(2,5-
dichlorobenzylamino)purine, 6-(2,6-dichlorobenzylamino)purine, 6-(3,4-
dichlorobenzylamino)purine, 6-(3,5-dichlorobenzylamino)purine, 6-(2,3,4,5-
tetrafluorobenzylamino)purine, 6-(2-chloro-3,6-difluorobenzylamino)purine, 6-(5-
25  chloro-2-fluorobenzylamino)purine, 6-(2,3,4-trifluorobenzylamino)purine, 6-(2,3,5-
trifluorobenzylamino)purine, 6-(2,4,5-trifluorobenzylamino)purine, 6-(3,4,5-
trifluorobenzylamino)purine, 6-(2,3,6-trifluorobenzylamino)purine, 6-(3-chloro-2,6-
difluorobenzylamino)purine, 6-(2-chloro-6-fluorobenzylamino)purine, 6-(2,6-
difluorobenzylamino)purine, 6-(2,4-difluorobenzylamino)purine, 6-(3,4-
30 difluorobenzylamino)purine, 6-(2,5-difluorobenzylamino)purine, 6-(3,5-
difluorobenzylamino)purine, 6-(5-fluoro-2-(trifluoromethyl)benzylamino)purine, 6-

(4-fluoro-2-(trifluoromethyl)benzylamino)purine, 6-(2-chloro-5-




i bronobenzyl am no) purine, 6-(3,5-di brono-4-net hoxybenzyl am no) puri ne,
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bis(trifluoromethyl)benzylamino)purine, 6-(3-
(trifluoromethoxy)benzylamino)purine, 6-(4-(trifluoromethoxy)benzylamino)purine,

25  6-(4-(trifluoromethyl)benzylamino)purine, 6-(4-diethylaminobenzylamino)purine, 6-
(3,4-dihydroxybenzylamino)purine, 6-(3,5-dihydroxybenzylamino)purine, 6-(3,4-
dihydroxybenzylamino)purine, 6-(2,3-ethylenedioxybenzylamino)purine, 6-(2,4-
dihydroxybenzylamino)purine, 6-(2,5-dihydroxybenzylamino)purine, 6-(2,6-
dihydroxybenzylamino)purine, 6-(3,4-dimethoxybenzylamino)purine, 6-(3,4-

30  dimethoxybenzylamino)purine, 6-(3,5-dimethoxybenzylamino)purine, 6-(2,3-
dimethoxybenzylamino)purine, 6-(2,4-dimethoxybenzylamino)purine, 6-(2,5-
dimethoxybenzylamino)purine, 6-(2,6-dimethoxybenzylamino)purine, 6-(3-hydroxy-
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25  butyl/benzylamino)purine, 6-(4-t-butyl-2,6-dimethylbenzylamino)purine, 6-(2-
aminobenzylamino)purine, 6-(3-aminobenzylamino)purine, 6-(4-
aminobenzylamino)purine, 6-(2-amino-6-chlorobenzylamino)purine, 6-(3-amino-4-
chlorobenzylamino)purine, 6-(2-amino-3-chlorobenzylamino)purine, 6-(2-amino-4-
chlorobenzylamino)purine, 6-(2-amino-6-chlorobenzylamino)purine, 6-(2,6-diamino-

30  3-chlorobenzylamino)purine, 6-(2,6-diamino-4-chlorobenzylamino)purine, 6-(4-
amino-3-chlorobenzylamino)purine, 6-(4-amino-5-dichlorobenzylamino)purine, 6-

(5-amino-2-methylbenzylamino)purine, 6-(2-amino-3-nitrobenzylamino)purine, 6-
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6- (5-am no- glm@hmblg@zﬂgmmﬁ)mpp,&(3;4;5-trlmethoxybenzylammo)purme 6-(2,4,

6-(2-amn 3n|t amn ur| Q06 ,52.

( an no- 5. e PH e AR PG B B i PR Rt o i Pre, 6 (-
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pharmaceutical [y acceptabl e salt and a pharmaceutical carrier, destined
for use as mtotic or antimtotic conpound, especially for treat| ng cancer,
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versus host giahgase 2ans @hatinacaticRRy adep@BRSaR Ufdla pRariesicabesaet, by fungi
or protists, or, Alzheiner's disease, or as antineurogenerative drugs, or
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psoriasis, rheumatoid arthritis, lupus, type I diabetes, multiple sclerosis, restenosis,

polycystic kidney disease, graft rejection, graft versus host disease and gout,
25  parasitoses such as those caused by fungi or protists, or Alzheimer’s disease, or as
antineurogenerative drugs, or to suppress immunostimulation or for the treatment of

proliferative skin diseases.

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

mammals.,




proliferative skin diseases. 6. Use of heterocyclic conpounds based on

N6- substituted adenine according to 30 claiml1 of fornula | for the
preparation of drugs destined for suppression of immunostinulati brlAY B as
arthritis or in suppression of transplant rejection in manmals. 4 JAN 2006
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20  chlorobenzylamino)purine, 6-(2,6-dihydroxy-3-bromobenzylamino)purine, 6-(2,6-
dihydroxy-3-iodobenzylamino)purine, 6-(2,6-dihydroxy-3-
fluorobenzylamino)purine, 6-(2,6-dihydroxy-3,5-dichlorobenzylamino)purine, 6-
(2,6-dihydroxy-3,5-dibromobenzylamino)purine, 6-(2,6-dihydroxy-3,5-
diiodobenzylamino)purine, 6-(2,6-dihydroxy-3,5-difluorobenzylamino)purine, 6-(2-

25 fluorobenzylamino)purine, 6-(3-fluorobenzylamino)purine, 6-(4-
fluorobenzylamino)purine, 6-(2-bromobenzylamino)purine, 6-(3-
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iodobenzylamino)purine, 6-(2-chlorobenzylamino)purine, 6-(2-
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formylbenzylamino)purine, 6-(3-formylbenzylamino)purine, 6-(4-
formylbenzylamino)purine, 6-(2-ethoxybenzylamino)purine, 6-(3-
15 ethoxybenzylamino)purine, 6-(4-ethoxybenzylamino)purine, 6-(4-
ethylbenzylamino)purine, 6-(4-penthylbenzylamino)purine, 6-(4-
penthyloxybenzylamino)purine, 6-(4-fenoxybenzylamino)purine, 6-(4-
fenylbenzylamino)purine, 6-(4-propylbenzylamino)purine, 6-(4-
propyloxybenzylamino)purine, 6-(4-oktylbenzylamino)purine, 6-(4-
20  octyloxybenzylamino)purine, 6-(4-ethyloxybenzylamino)purine, 6-(3,4-
diacetoxybenzylamino)purine, 6-(3,5-diacetoxybenzylamino)purine, 6-(2,5-
diaminobenzylamino)purine, 6-(3,5-dibromobenzylamino)purine, 6-(3,5-dibromo-4-
methoxybenzylamino)purine, 6-(2,3-dichlorobenzylamino)purine, 6-(2,4-
dichlorobenzylamino)purine, 6-(2,5-dichlorobenzylamino)purine, 6-(2,6-
25 dichlorobenzylamino)purine, 6-(3,4-dichlorobenzylamino)purine, 6-(3,5-
dichlorobenzylamino)purine, 6-(2,3,4,5-tetrafluorobenzylamino)purine, 6-(2-chloro-
3,6-difluorobenzylamino)purine, 6-(5-chloro-2-fluorobenzylamino)purine, 6-(2,3,4-
trifluorobenzylamino)purine, 6-(2,3,5-trifluorobenzylamino)purine, 6-(2,4,5-
trifluorobenzylamino)purine, 6-(3,4,5-trifluorobenzylamino)purine, 6-(2,3,6-
30 trifluorobenzylamino)purine, 6-(3-chloro-2,6-difluorobenzylamino)purine, 6-(2-
chloro-6-fluorobenzylamino)purine, 6-(2,6-diﬂuorobénzylamino)purine, 6-(2,4-

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