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METHODS FOR THEI R PREPARATI ON AND THEI R USE AS ANTI VI RAL AGENTS BACKGROUND
OF THE | NVENTION 5 The invention relates to

4- am no- 3-al7l am no- 6-at yl pyrazolo[ 3A-cl | -pyri mldi ne derivatives, nethods
for their preparation and their use as antiviral agents, preferably for the
treatment of picomavirus infections. Picomaviruses, particularly entero-
and rhinoviruses, are responsible for a broad to spectrum of hunan

di seases. More than 60 different human pat hogenic serotypes belong to the
enteroviruses (lvlielnick J in: Fields B et al., editors. Virology.

Phi | adel phi a: Li ppi ncott-Raven Publishers; 1996, 655-712). Enterovirus,
echovirus, coxsacicievirus A and B infections are often characterized by
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For a long tine, guani dines, m car bazones, benzi m dazol es,
dlpyrldanDIes and fiavones have been known as i nhibitors of the pol yner ases
of different picornaviruses in the cell culture. Varying degrees of success
could be achieved in vivo in this way. 25 Enviroxine derivatives are
considered the nost prom sing candidate with a broad anti-enterovirus- and
anti-rhinovirus activity. Enviroxirne inpedes the synthesis of plus-strand
RNA by the binding to the virus protein 3A that is required for the
formation of RNA internediates in the virus reproduction (Heinz BA and
Vance LM J Viral, 1995, 69(7), 4189-97). Moderate or no
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30 therapeutic effects, a bad pharnmacol dnetics and unwanted side effects
were observed in clinical studies (MIller FD et al.: Antimcrob Agents
Chet not her, 1985, 27(1), 102-6). Up to now, clinical data of newer
derivatives with better bioavailability and tol erance do not exist. The
prot ease inhibitor AG 7088 has been devel oped on the basis of the 35

know edge about the fine structure and function of the viral protease 2C.
In the cell culture in the nanonol ar concentration range, AG 7088 has an

ef fect against 48 rhinovirus types andd coxsackievirus A21, B3, enterovirus
70 and echovirus 11 (Pattick AK et al.: Antimcrobila Agents Chenot her,
1999, 43(10), 2444-50). The final data of the clinical studies are not
known so far. Thanks to the clarification of the nolecular structure of the

viral capsid 3 rsggggdgl%&ﬁﬁe{éﬂg hpumaquﬁ‘Jt 08§ﬁ§lagﬁre§éntclaﬁ>§lﬁ/e ) Chem.
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cont i nueso t ctherapeutice sffeats, i aabad phrrmacokinefics pgd upw e $Hects, yate
conpounds shgbseslelidn wiihical studieat(®lllanEDgeit alovaingorio tAgvgtSr €kéematherces,
1985, 27(1), 102-6). Up to now, clinical data of newer derivatives with better
bioavailability and tolerance do not exist.
The protease inhibitor AG 7088 has been developed on the basis of the
35 knowledge about the fine structure and function of the viral protease 2C. In the
cell culture in the nanomolar concentration range, AG 7088 has an effect against



e.g. against pleconaril. 10 DESCRI PTION OF THE | NVENTI ON The aim of this
invention is to provide novel conpounds that can be enployed as antivirus
agents agai nst enteroviruses and rhinoviruses and avoid the explai ned

di sadvantages of the state of the art, particularly the problens 15
concerning the resistance and intolerance agai nst the corresponding

nmedi canents, as well as to describe the preparation and use of said
conmpounds. According to the invention, this task is fulfilled by
specifically substituted 4- _3-

am no- 3-aryl am no- 6-aryl pyrazol o[ 3, 4-d] Pyri mi di ne derivatives of the
general 20 fornula I, their pharmaceutically tolerated salt conpounds

i ncluded, RRRACNVR5 )N AN.,1 Nt?l | wherein: - the groups A and B are,

I ndependent | y,,0f. each ot he : t sk, eyl |
pyrazhi yl , pﬁ?irﬁinéﬁl’im&g??saé“& &}?A%f""’gﬂ?%‘?ﬂ’ B ’n?’g%gwgk| 70 8 Q&iﬁﬁmt hi eny!
and in each df @Padick etr?éht“f’%’ﬁ@ﬂ” d%ﬁfg,s q’??ﬂ@fﬁ(fﬁé@ ¥1‘§?’(L¢5’ 2£c5503t her, one
to -5- threé}hyﬂmb¢ﬁmoﬁmom&ﬁaémnd@8@Gbgﬁkﬂ@W@&)@y the rest Rl specified in
the fol | owi NChankh® thesdarMcatimnobhtheNaalecub; staciure of theOdra capyids, H? a
hal ogen, & precofditivfisfopd pafpos¢fabdesipntaftapdid hleakersthe Wi lsebbtanceghat i ¢
radi cal Wit hplod b&AibhiRAIRARED:SCurt Mt Olicri 200302, IuIB)aTheyainkibit thd near or
ggg&%gd 3' E(gaﬁlgrt:iﬁftrmr the hiflcohtifle 6P MiRo-CARNNRREifusesISdmedR2he NRRZ,
» A sfstarlck é@raolﬁgﬂg%beciﬁc effect only against individual genera or virus
types of the picornaviruses. Other derivatives inhibit the replication both of
10 rhino- and enteroviruses. Arildone, disoxaril and pirodavir belong for example
to the WIN substances. These compounds showed very good antiviral effects in
the cell culture. A poor solubility (arildone), low bioavailability (arildone and
disoxaril), a rapid metabolization and excretion (disoxaril and WIN 54954) as
well as side effects, such as skin rash (WIN 54954), made a clinical application
15 impossible. Great hopes were placed in pleconaril, a further capsid inhibitor.
Pleconaril has a very good oral bioavailability and after its binding to the
hydrophobe pocket in the viruscapsid it inhibits the penetration of rhino-, echo-
and coxsackviruses (Pevear DC et al.: Antimicrob Agents Chemother 1999,
43(9), 2109-15; McKinlay MA et al.: 4nnu Rev Microbiol 1992, 46, 635-54).
20 Therefore, it is potentially effective against a broad spectrum of virus diseases,
from the common cold to the viral meningitis or myocarditis. Resistances were
observed for rthinoviruses, enterovirus 71 and coxsackievirus B3 (Ledford RM et
al.: J Virol 2004, 78(7), 3663-74; Groarke JM et al.: J Infect Dis 1999, 179(6),
1538-41). Clinical studies in children and adults with an enterovirus meningitis
25 (Abzug MJ et al.: Pediatr Infect Dis J, 2003, 22, 335-41) and respiratory
infections caused by rhinovirus (Hayden FG et al.: Anfivir Ther, 2002, 7, 53-65;
Hayden FG et al.: Clin Infect Dis, 2003, 36, 1523-32) took a positive course.
However, the proven therapeutic effect was not sufficient for the registration of
pleconaril (Picovir, Viropharma, USA) as an agent for the treatment of
30 rhinovirus infections in the USA. In March 2002, a corresponding application
was refused by the Food and Drug Administration (FDA) because of a too low
therapy success with simultaneously observed side effects.




phenyl, the rests R2, R3, R4, R5 are, independently of each other, H a

saturated or - unsat ur at ed, hal ogenated or non-hal ogenated, |inear or
branched aliphatic to radical with 1-7 chain conponents, benzyl, phenyl or
naphtyl, in a saturated or unsaturated, nono- or polyheterocycle with the

heteroatons N, S, 0, and each of the just nentioned. groups can be
substituted i ndependently with fluorine, chlorine, bromne, trifluornethyl,
al kyl , al koxy, cyano, nitro, am no, am noallcyl, C(0)-al kyl, C(0)O0-alkyl,
benzyl, phenyl or naphtyl. The subcl ai g expl ai n advant egeous enpbodi nent s
of the specifically substituted 4-am no-3-aryl am no-6-aryl pyrazol oP

.4-d} pyrimdine derivatives and nethods for their preparation and
possibilities of their use, without restricting the invention to them In a

pref err ed emﬁOd' ”Ent ih c?nésrhaﬁgtaisf}%e&?h?s‘cﬁﬁe& £ CRIMAHBESsS (.5 EP gRper al

formula (1),

6- phenyl 665 ead BRSO3 1284 b fof cRahple dnhi posine kinase (EP 496 617
4- gme% gmpﬂenﬂS’&%ﬁg@Hh)?QthhWemmWr@ QFPTGPYESC&?EV 19kSEPnk982%5 4- ani no

-6- (tri-Rl ) phemet erdzymieigstya (WS Q5 S48 knd US 3,6D0888Y.r i mi di ne,
1-al ky1-4- am no- 6- phenyl-3-(tri-Rl)Phenyl am nopyrazol oP, 4-d] pyri m di ne,

4- am no- ri hen m di ne,

4- am no- 6- ph'erlk%}i’(tg ﬁ%ﬁ%ﬁéh@&l ?%E%*lgﬁn 1%%%/605%@ tH%E’Z %énﬁfﬁ}ﬁfdo :

1- Al ky1- 4- amiand c8tephimy tiszages CPRUEPRR Ry AR |SFEPH s |pyr| m di
ne. -Advant agqay %bYeltdoﬁipbmaistshomidIbsovethlciblnm%alpiﬁqﬁymrrﬁxw@ng resistances,

pyrazol of 3, 4; %P% ficoesilof the general formula (1) conprising:
4- ar ai no- 3- (§ or ophenyl ) am no- 6- phenyl Pyrazol oP , 4-d] pyri m di ne,

4- ami no- 39(3-fl uor o%heny aﬁ{%&@ﬁ@or ophenyl )pyr azol oP, 4-d] pyri m di ne,
35 4_amn03 6? Pyrawl o[ 3 -
4-am no- 3- ( 3ELAPHMRNY n@orpﬂqwﬂr&ﬁﬂ@ﬁ@s}e‘l’ Rosh &hﬁ& Fthafﬂcdm be employed

4- am no- 3- (4-TTuogr ophen am no. [

4- ami no- 34anh Y, ?oﬁ%% n‘fngo- [ngw @E%‘Y 4o 5‘0(&?: r}ﬁedi ne, 5
4- ani no- 3- (SEXIPlamﬁép‘ll\‘éﬁ‘ilWI)%ﬁsnB 1 enéfqﬁeylo OP ‘% c},oyri m di ne,
4- ami no- | ;sbesanckring 3-tlid umsrspinemylai,lémmtgle&npher&gmp% atilelﬁ’PgeSPOH‘ BSri mi di ne.
Sur pri si ngl y pmelifi@nfeafiPaundbasib dekirbe itvaepdratiorsandwse of saideagnpondsi r al
activity against picomaviruses, particularly against entero- and

rhinovir uses I(;QolP t]neg @ the 1tm0/'enot1ronmthclg %ar:rs?(l mﬁ‘ii%‘&e@ Iéx?etciffégll§ 6tituted 4-

amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine derivatives of the general
20 formula I, their pharmaceutically tolerated salt compounds included,
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wherein:
- the groups A and B are, independently of each other, phenyl, naphthyl, pyridyl,
chinolyl, pyrazinyl, pyrimidyl, pyrazolyl, triazinyl, imidazolyl, furanyl, thienyl
and in each of the just mentioned groups, independently of each other, one to



Therefore, the inventive pharmaceutical preparations that contain a
conpound of fornula (1) are particularly suitable for the treatnent of
respiratory infects, of aseptic nmeningitis, encephalitis, herpangina etc.

i n humans and anlnals that can 15 be caused by picomaviruses, entero- and
rhinoviruses in particular. In the following, the invention is explained in
detail by neans of synthesis :
processes, speci al 4- am no- 3- aryl am no- 6-aryl pyrazol oP, 4-d] Pyri m di ne
derivatives of the general formula (1).qas well as their effect and use

agai nst 20 picomavirus infections. Fig. 1 shows a general schenme for the
synthesis of the inventive pyrazol oP,4-d]pyrinildine 1 and in the first
step it includes the condensation of [bis(methylthio)nmnmethylen]mmalononitri.

2 with aryl am nes L, N aIc hol r V@t Y thde latter
can be isol at ea“eaen yHopeT Bkuns g?ﬁ)fb% )t’(lkbsaé‘}%:% |gltﬁsl\ég(begpé§g§?i igl]:(rectly f or
subsequent r eafalio®fiRe, wi t hout purlflcatlon (one-pot reaction). The next step

is the int erachlg O ! éatl%e C@Q‘R eC@(yRZt TCHOJCaNHea (halogynjraam ne

derivatives re Ct1o oe§ n’ unde hours -
and | eads to as‘ﬁ'ﬂ‘@?‘? YA~ e‘f‘ﬁa ﬂ {)m‘f’ﬁﬁddﬂglh5|é%ai&1 Pl79$haﬁ1 nt hesi s

€.s
30 of pyrazol of@npondhisys smrated@rwaéurmé l&?ﬁﬂ%‘h‘%f %"Gﬂ ‘bg‘o‘éfﬁ% with
aryl am di nes 61ignchdie dorpeaang OR%eSRANNRE, aSﬁ)zNRh,r flif | erofr ¥ acid or
sodi um acet at ephenyl,7 -

the rests R%, R3, R*, R’ are, independently of each other, H, a saturated or
unsaturated, halogenated or non-halogenated, linear or branched aliphatic
10 radical with 1-7 chain components, benzyl, phenyl or naphtyl, in a saturated or
unsaturated, mono- or polyheterocycle with the heteroatoms N, S, O, and each
of the just mentioned groups can be substituted independently with fluorine,
chlorine, bromine, trifluormethyl, alkyl, alkoxy, cyano, nitro, amino,
aminoalkyl, C(O)-alkyl, C(0)O-alkyl, benzyl, phenyl or naphtyl.

15 .
 The subclaims explain advantegeous emobodiments of the specifically

substituted 4-athino-3—arylamino-6-arylpyrazolo[3.4-d]—pyrimidine deriv?tives
and methods for their preparation and possibilities of their use, without
restricting the invention to them.

20
In a preferred embodiment the invention relates to compounds of the general

formula (I), selected from the group of 6-phenylaminopyrazolo[3,4-d]pyrimidines

comprising:

4-amino-6-phenyl-3-(tri-R Yphenylaminopyrazolo[3,4-d]pyrimidine,
25 4-amino-6-(tri-R')phenyl-3-phenylaminopyrazolo(3, 4-d]pyrimidine,

-alkyl-4-ammo—6-phenyl—3-(tn-R‘)phenylammopyrazolo[3 ,4-d]pyrimidine,

4-amino-1,6-di(tri-R )phenyl-3-phenylaminopyrazolo[3, 4-d]pyrimidine,

4-amino-6-phenyl-3-(tri-R )phenyla]kylammopyrazolo[B ,4-d]pyrimidine,

1-Alkyl-4-amino-6-phenyl-3-(tri-R Yphenylalkylaminopyrazolo[3,4-d]pyrimidine.

0

3 Advantageously,  the  invention  also includes  6-phenylamino-
pyrazolo[3,4-d]pyrimidines of the general formula (I) comprising:
4-amino-3-(3-fluorophenyl)amino-6-phenylpyrazolo[3 ,4-d]pyrimidine,
4—am1no—3 (3-fluorophenyl)amino-6- (4-chlorophenyl)pyrazolo[3,4-d]pyrimidine,
35  4-amino-3-(3-chloro)amino-6-phenylpyrazolo[3 ,4-d]pyrimidine,



An alternative synthesis nmethod is the one-pot reaction of malononitri

with arylisothiocyanates in the presence of sodium hydride and the
subsequent 5 treatnment of the reaction mxture with iodinnmethyl or

di met hyl sul phate. In this process, large quantities of enam nes are .
produced. The condensation of pyrazol 5 with arylanidines 6 in the presence
of acid, such as ethanoic acid, trifluor ethanoic acid or their salts
(acetate) is the decisive synthesis step al so here for the production of
pyrazol o[ 3, 4-d] pyrimdine 1. 10 The fokl owi ng exanples |ist the special
conpounds of the general forrmula (I) that are preferably used for
appl i cations agai nst piconmavirus infections (wWthout restricting the

i nvention to them, and the inventive conmpounds can be prepared in a

solution or a | .phar mac Y4 e aqueous, organic
15 or aqueoué W@‘gﬁqi"‘ﬁ@m 8? %t*wg Mﬁc}){tj ? l'ication by ‘
i ntravenous, 4%@5&%@@9@Pb¢ﬂﬁlmmb‘iﬂy§fy“ﬁ?‘g t the intranasal
admi ni strati mmlmf-3t(hﬂ;aompheﬁyd))anmsb-61£4—ahlprdph¢nyéb2m¢ﬂ@[304 dipyiaddige,

Zupp03| tory. 4 ifh- 3§I%ﬂ§${p§9 9)}:%5:{&6@ alﬁﬂo[figﬁdipyﬁtn(dn)e cargd bg) used |tn ‘

oses rangi e b1 4-d]pyrimiding) epar at i on

and anal ygl ('S’fm?cg%'%l anioR ¥ yrimdine
derivatives 4®ainas{bgaayibd3 ﬂiﬁgl‘\?‘? 9@‘%@‘%&‘ 338 45(9 R #‘elped by the

ki nd of synthesis, elenentary anal yses, NWR spectroscopy and nass

spect r 0SCopPYsurpAsnES, Rt @hippusds bOthishmventim showla syrampagiviral ketivityopyr azol es
have been syp % %6t ?@% Sdaﬂfiulagg LBSinR DER6LUA rAineWRuses irFithg nado-and t he

description Heterocya Chem, 1990, 27, 775-779).
Accor di ng‘otoortfﬁté?r@?‘gf“g"o&?e 8°%F aryl at ni di nes have been synt heS| zed from
t he correspondi ng cyanogen source conmpounds (Boere, RT et al

Or ganomet .  Chigstefore] 83 invedfive phfifnataifical Pher@zatiogs ¢ poryREn atsempamfon Lett.

1990, 31, 1989x107@) aPdaRiRely ditable Fos tHestrdaurnit gt réspiratding imfectd,of2,

1836-1839) aseptic meningitis, encephalitis, herpangina etc. in humans and animals that can
15 be caused by picornaviruses, entero- and rhinoviruses in particular.

In the following, the invention is explained in detail by means of synthesis

processes,  special 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine

derivatives of the general formula (I) as well as their effect and use against
20 picornavirus infections.

Fig.1 shows a general scheme for the synthesis of the inventive
pyrazolo[3,4-d]pyrimidine 1 and in the first step it includes the condensation of
[bis(methylthio)methylen]malononitril 2 with arylamines 3 in alcohol to aryl
o5 derivatives 4. Each of the latter can be isolated and purified for further reactions
or be used directly for subsequent reactions without. purification (one-pot
reaction). The next step is the interaction of the aryl derivative 4 with hydrazine
or hydrazine derivatives. The reaction goes on under boiling during 1 through
4 hours and leads to a high yield of pyrazol 5. The decisive step of the synthesis
30 of pyrazolo[3,4-d]pyrimidine 1 is the condensation of pyrazolS with
arylamidines 6 in the presence of ethanoic acid, trifluor ethanoic acid or sodium

acetate.



Exanpl e 1: 20 4-am no- 3- phenylam no- 6- phenyl pyrazol o[ 3, 4-dl pyrimdine 3.0 g
(17.24 mmol ) benzam di n hydrochl oride hydrate and 2.2 g (23.0 mml) sodi um
acetate are added to 2.3 g (11.5 mmol) 5-am no-4-cyano- 3-

phenyl am nopyrazol by stirring. The reaction mxture is heated at 220 C for
30 25 mnutes. The obtained material is treated with 50 m water, filtered "
and washed with 20 ml of cold nmethanol and 20 m of cold ester. The product
is purified by means of crystallization from DM/ water. Li ght -yel | ow,
solid crystalline substance. Yield 57 % np 253-5 C. 30 Rf (chlorofonn -
met hanol ; 10/1) - 0.8 (silica gel 60). " MSrn/z 302 (M). -9- 14 NH2 12
13N16 NH N 11 915 19 21 111 NWR (DMSO-d6) 8 12.38 (111, s, NH(9))
8.32-8.36 (2H, g, CH(18), ’

R?

ZRX
| R!
NC. _CN /@x NC ON
REHN” Xt 3 ,
AIOH g N
. MeS”_SMe MeS™ "N° “XRt
2 4 R
R1

R2 | HN
' HHal >——<2 Sx
R1 6
R®NHNH, N\”—:":CN N X=XR'T
AlkOH X¥YsX N MeCOONa/
R"X 5 II\I N
R3

H,  MeCOOH or CF3;COOH

R

IIRZ NH,
— e
N
R1
X N
XX X R\@
3 X
R4 X8X

An alternative synthesis method is the one-pot reaction of malononitril with
arylisothiocyanates in the presence of sodium hydride and the subsequent

5 treatment of the reaction mixture with iodinmethyl or dimethylsulphate. In this
process, large quantities of enamines are produced. The condensation of
pyrazol 5 with arylamidines 6 in the presence of acid, such as ethanoic acid,
trifluor ethanoic acid or their salts (acetate) is the decisive synthesis step also
here for the production of pyrazolo[3,4-d]pyrimidine 1.

Fig. 1

10
The following examples list the special compounds of the general formula (I)

that are preferably used for applications against picornavirus infections (without
restricting the invention to them), and the inventive compounds can be prepared
in a solution or a suspension in a pharmaceutically acceptable aqueous, organic
15 or aqueous-organic medium for the local or parental application by intravenous,
subcutaneous or intramuscular injection or for the intranasal administration, or

they are formed as a pill, capsule or aqueous suppository.



CH(19)), 8.23 (111, hr. s, NH(7)), 7.67 (211, d, CH(2), CH(6)), 7.48 (2H
br. s, NH2), 7.42 (311, m CH(20), CH(21), CH(22)), 7.12 (211, d, CH(3),
CH(5)) and 6.98 (111, m CH(4)) ppm 13C NMR (DVBO-c16) 8 161.0 (C(11)),
156.2 (C(12)), 153.0 (C(10)), 144.2 (C(8)), 138.3 (C(17)), 136.0 (C(1)),
130.3 (C(4)), 129.8 (C(22)), 128.8 (C(3), C(5)), 128.0 and 127.7 (C(18),
C(19)), 120.4 (C(4)), 120.2 (C(2), C(6)), 88.7 (C(13)) PPm Calcul ated for
Cl121114N6: C, 67.54; H, 4.67; N, 27.80 Found:C, 67.61; H 4.82; N, 27.79
Exanpl e 2: 4-am no- 3-( 3- quorophenynanhno 6- phenyl pyrazol 013, 4-dl pyri m di ne
The preparation follows the nethod described in exanple 1. Light-yellow,
solid crystalline substance. Yield 46 % np 267-9 C. 20 R1 (chloroform -
ggtgin?ah 10/ 1) -90 85 (silica gel 60 Ms mlz 320 (M. NVR (DMSO46) 8 -
. s 35 8..38 A 8 11, br. s, -
NH(7)), 7. 463 SL%}?CI oQmp f7t2 55““}“‘ 39 %g(gf’ asedqg(fio?% ran%‘é‘%%‘%’gf) CH(6),
CH(20) . CH( 2Q) to &PpOmpke of W@xr@ - CH(5)) ppm 13C NVR (DMVBO- d6) 8
166.2 and 161.2 (C(3)), 162.2 (C(11)), 161.8 (C(10)), 156.1 (C(12)), 144.3

Eg(( iég , 14?9? Rreh&ration had - aBalysis bf the 4—%81911(3%( o 150-6 by ok?)), 127.0
e e 105
(), ) A iiding e N S RPN a?: 53,74 H

4.09; N, 26.24 Found: C, 63.60; H, 4.02; N, 27.99 s Example
The structure of the inventive compounds was clarified by the kind of synthe51s

elementary analyses, NMR spectroscopy and mass spectroscopy.

_Source materials:

The S-amino-4-cyano-3-arylaminopyrazoles have been synthesized according to
the procedure shown in Fig. 1 and the description of Tominaga Y et al. (J
Heterocycl. Chem., 1990, 27, 775-779). According to the state of the art,
arylamidines have been synthesized from the corresponding cyanogen source
compounds (Boere, RT et al.: J. Organomet. Chem., 1987, 331, 161-167;
15 Garigipati RS: Tetrahedron Lett., 1990, 31, 1969-1978; Dann O et al.: Justus

Liebigs Ann. Chem., 1982, 1836-1839).

10

Example 1:

20 4-amino—3-phenzlamino—6—ghenzlpyrazolo13,4-d|pyrimidine

3.0 g (17.24 mmol) benzamidin hydrochloride hydrate and 2.2 g (23.0 mmol)
sodium acetate are added to 2.3g (11.5 mmol) S-amino-4-cyano-3-
phenylaminopyrazol by stirring. The reaction mixture is heated at 220 °C for 30
minutes. The obtained material is treated with 50 ml water, filtered and washed
with 20 ml of cold methanol and 20 ml of cold ester. The product is purified by
means of crystallization from DMF/water. _

25

Light-yellow, solid crystalline substance. Yield 57 %. mp 253-5 °C.
30 Ry(chloroform - methanol; 10/1) - 0.8 (silica gel 60).
MS m/z 302 (M).



4- am no- 343- net hyl phenyl i am no- 6- phenyl | pyrazol o[ 3, 4-dl pyri m di ne The
preparation follows the nmethod described in exanple I. 10 Al nost white,
solid crystalline substance. Yield 73 % np 246-8 C. Rf (chloroform -
met hanol; 10/1) - 0.90 (silica gel 60). Ms mz 316 (M. 11-1 NVR (DMVMSO d6) .
5 12.38 (1H, s, NH(9)), 8.32-8.36 (2H, g, CH(18), 15 CH(19)), 8.23 (1H, br.
s, NH(7)), 7.42-7.67 (6H, m NH2, CH(6), CH(20), CH(21), CH(22)), 7.21-7.29
(21-1, m CH(2), CH(5)) and 6.42 (111, d, CH(4)), 2.17 (3H, s, CH3) ppm
Cal cul ated for Cl8HL6N6: 20Found: C, 68.43; H, 5.16; N, 26.71 Exanple 4:
4- am no- 3- (4- net hyl phenvl i am no- 6- phenyl pyrazol or3,4-dliwimdine The
preparation follows the nethod described in exanple 1 The physico-chem cal
paraneters are the foll owi ng ones: Al nost white, solid crystalline
substance. Yield 43 % np 266-§,C. Rl (chloroform- nethanol; 10/1) - 0.85
(silica gel 60). 30 M5 ink 316 IM). NVR (DMSO-d6) 5 12.38 (1H, s,
NH(9)), 8.33-8.38 (2H, g, CH(18),2CH(19)), 8.15 (1H, br. s, NH(7)), 7.60
(2H, d, CH(2),(Q)N,H7 48 G2Bk br. s, NH2), 7.42 (3H, in, CH(20), CH(21),
d, O

CH(22)), 6.8% < —(CH(BNt6 and 35 2.34 (3H, s, CH3) ppm NVR
(DVMBO- d6) 5 16 C(ll 1%6.2 (C(12y8, 153.0 (C(10)), 144.2 (C(8)),
138.3 (C(17) 1, \13676 ( 1308 20129. 8 (C(22)), 128.0 and 127.7

(X2), C6)), 88.9(C(13)),

22

(&18) 01823 8 (o3 Oy
20.8(CH3) ppm C, 6834; H, 5.10;

: 21
'H NMR (DMSO-dg) § 12.38 (1H, s, NH(9)), 8.32-8.36 (2H, q, CH(18),
CH(19)), 8.23 (1H, br. s, NH(7)), 7.67 (2H, d, CH(2), CH(6)), 7.48 (2H, br. s,
NH,), 7.42 (3H, m, CH(20), CH(21), CH(22)), 7.12 (2H, d, CH(3), CH(5)) and
5 6.98 (1H, m, CH(4)) ppm.
Bc NMR (DMSO-dg) § 161.0 (C(11)), 156.2 (C(12)), 153.0 (C(10)), 144.2
(C(8)), 138.3 (C(17)), 136.0 (C(1)), 130.3 (C(4)), 129.8 (C(22)), 128.8 (C(3),
C(5)), 128.0 and 127.7 (C(18), C(19)), 120.4 (C(4)), 120.2 (C(2), C(6)), 88.7
(C(13)) ppm.
10
Calculated for Cy7H4Ne: C, 67.54; H, 4.67; N, 27.80
Found: C, 67.61; H,4.82; N, 27.79

Example 2:

15 N - - -
4-amino-3-(3-fluorophenyl !amino—6-phenylpzrazolo[3,4-d]p_zrlmldme

The preparation follows the method described in example 1.
Light-yellow, solid crystalline substance. Yield 46 %. mp 267-9 °C.
20  Ry(chloroform - methanol; 10/1) - 0.85 (silica gel 60).

MS m/z 320 (M.

Iy NMR (DMSO-dg) & 12.61 (1H, s, NH(9)), 8.35-8.38 (2H, q, CH(18),
~ CH(19)), 8.64 (1H, br. s, NH(7)), 7.46 (2H, br. s, NHy), 7.3-7.52 (6H, m, CH(2),
25 CH(4), CH(6), CH(20), CH(21), CH(22)), 6.60 (1H, t, CH(5)) ppm.
BC NMR (DMSO-dg) 8 166.2 and 161.2 (C(3)), 162.2 (C(11)), 161.8 (C(10)),
156.1 (C(12)), 1443 (C(1)), 143.4 (C(8)), 130.0 (C(17)), 129.8 (C(5)), 128.5
(C(22)), 127.0 (C(18), C(19)), 112.5 (C(6)), 105.5 and 105.8 (C(2)), 102.6 and

103.9 (C(4)), 89.39 (C(13)) ppm.



Found: C, 68.38; H, 5.07; N, 26.47 Exanple 5:
4- am no- 344- br onophenynai ni no- 6- phenyl pvrazol 013, 4-dlayrimdine 1.87 ¢ .
(10.7 muol ) benzam di n hydrochl oride hydrate and 0.89 g (10.7 nmol) sodium

acetate are added to 1.0 g (3.6 nunol) 5-am no-4-cyano-3-(4- 15

br onophenypam nopyr azol

in 20 m ethanoic acid by stirring. The reaction R

m xture is boiled for a period of 4 h, treated with 50 mM water, filtered
and washed with 20 m of cold nethanol and 20 m of cold ester. The raw
product is purified by neans of crystaHization from et hanol. The

physi co-chemnical paraneters are the fo

solid substance. Yield 38 % np 272-4 C. Rf (chloroform- nethanol
-0.9 (silica gel 60). Ms nlz 381 (M). 11-1 NWR (DVb0-d6) 5 12

s, NH(9)),

8. 33-8. 38 (2H
7. 40-7.53 (7Chlcutgted\igr Cl
d, CH(2), CH(6)) ppm Cal culExued: fOy63Xi0;

22.04 Found: C, 5.80; H 3.48; N, 21.95 - 12 - Exanple 6: 4-a

m no- 3(4-fl uorophenyl ) am no- 6- phenvl uvrazol 013, 4-d1 pyri m di ne

synthesis follows the nethod described in exanple 5, trifluor etha
is used as aBxemplnt:. The crystallization of the end product is nade from

et hanol / DMF. The physi co-chem cal paraneters are th
Wi t e- yel | owy_Gh ot 3-inethyl Sigdnyliamixas6-pherylpyiazbld [ Hé-d
(chl or of or m =—Tet hanol; :

10

15

20

25

30

35

- 0.8 (silica gel 60).

The preparation follows the method described in example 1.
Almost white, solid crystalline substance. Yield 73 %. mp 246-8 °C.
Rf(chlorofofm - methanol; 10/1) - 0.90 (silica gel 60).

MS m/z 316 (M).

'H NMR (DMSO-dg) & 12.38 (1H, s, NH(9)), 8.32-8.36 (2H, q, CH(18),
CH(19)), 8.23 (1H, br. s, NH(7)), 7.42-7.67 (6H, m, NH,, CH(6), CH(20),
CH(21), CH(22)), 7.21-7.29 (2H, m, CH(2), CH(5)) and 6.42 (1H, d, CH(4)),
2.17 (3H, s, CHs) ppm.

Calculated for CsH;sNe: C, 68.34; H, 5.10; N, 26.56
Found: C, 68.43; H,5.16; N, 26.71

Example 4:

4-amino-3-(4-methylphenyl )amino—6—phenxlp1razolo]3,4—dlpgrimidine

The preparation follows the method described in example 1

The physico-chemical parameters are the following ones:

Almost white, solid crystalline substance. Yield 43 %. mp 266-8 °C.
Ry (chloroform - methanol; 10/1) - 0.85 (silica gel 60).

MS m/z 316 (M).

'H NMR (DMSO-dg) & 1238 (1H, s, NH(9)), 833-8.38 (2H, g, CH(13),
CH(19)), 8.15 (1H, br. s, NH(7)), 7.60 (2H, d, CH(2), CH(6)), 7.48 (21, br. s,
NH,), 7.42 (3H, m, CH(20), CH(21), CH(22)), 6.84 (2H, d, CH(3), CH(5)) and

2.34 (3H, s, CHs) ppm.

)
aaﬁéf%*&?éﬁf&gﬁgﬁ%%? Gy 3 10 B

53.65; H 3.44; N,

e foI[o'v(\i/i. ng ones:

‘owi ng ones: 20 Yellow, crystalline,

. 10/ 1)
.44 (1E1,
N -1(7)), °

5 The

noic acid



M5 mz 320 (10. 1H N6VR (DMSO-d6) 8 12.69 (1H, s, NH(9)), 8.33-8.41
(411, m- CH(2), CH(6),CH(18), CH(19)), 8.18 (1H, br. s, NH(7)), 7.58-65
(511, m NH2, CH(20), 15 CH(21), CH(22)), 7.27-7.31 (214, m CH(3), CH(5))
ppm Calculated for Culig F N6: C, 63.74; H 4.09; N, 26.24 Found: C
63.57; H 4.07; N, 26.33 20 2. Use of the inventive
4-am no- 3-arvl am no-6-arvinvrazO0l 0 j3,4-dlpyrimdine derivatives as
antiviral agents 2.1 Tolerance of the conpounds of the just described
exanples 1 through 6 in the cell cultuyre: 1x104 HelLa cells (DSMzZ, ACC 57)
were seeded per mcrotestplate cavity‘}ln' 0.2 m culture nmedium RPM 1640.
The mcrotiter plates were incubated without the test substance according
to standard (at 37C, 5 % CO2 and ca. 95 % relative humdity) for 48 hours
under physiol ogical conditions to produce b uent a .
Afterwards, &Q MNMRADMSQak) 6f Ll (€dd): éﬁégt@%@g ﬁ@roe@gggdég{ﬁto t he
monol ayers apg(g))cgsat C(12)Aes6.pHEsHHl ti.T 40P ErHS20ul?hl #dperi od of
72 h. At the;ep (lg)pq:%)?plgj.gi(fa;((gl)@a(tdsy)p,lmm(em,i G66)),088.9(C(83)), cavities
of the mcro E’g?é at’es e neasured at 660 nm by neans of a microplate
reader (Sunrrsé; @Bﬂ} after glutaral dehyd fixation and net hyl en-bl ue dye
and the CG50 was determ ned by the anal ysis program "Magellan". As the pre-
35 i ncubat i oCakfilatddefoHE) A1 | s &) 634 I%HH&,@gSﬁhe formation of a
subconfluent - 13 - celfodngn, Ches.8%:1d @4 N,2647ng t he subsequent
incubation with the test substance is decisive for the analysis. GMC cells
were seened in mcrotiter plates and preincubated at 5 % CO2, 37 C and with
a humdity oExamplesi n t he i ncubat or duri ng 48 h for producing a cell -
10
4-amiﬁng$-(4—bromophenyl)amino-6-Dhgl_1Ylle‘az010l3,4-d]Dyrimidine

1.87 g (10.7 mmol) benzamidin hydrochloride hydrate and 0.89 g (10.7 mmol)
sodium acetate are added to 1.0g (3.6 mmol) 5-amino-4-cyano-3-(4-
15 bromophenyl)aminopyrazol in 20 ml ethanoic acid by stirring. The reaction
mixture is boiled for a period of 4 h, treated with 50 ml water, filtered and
washed with 20 ml of cold methanol and 20 ml of cold ester. The raw product is
purified by means of crystallization from ethanol.
The physico-chemical parameters are the following ones:
20 Yellow, crystalline, solid substance. Yield 38 %. mp 272-4 °C.
Ry (chloroform - methanol; 10/1) - 0.9 (silica gel 60).

MS m/z 381 (M)

'H NMR (DMSO-dg) & 12.44 (1H, s, NH(9)), 833-838 (2H, q, CH(18),
25 CH(19)), 8.12 (1H, br. s, NH(7)), 7.40-7.53 (7H, m, NH,, CH(3), CH(),
CH(20), CH(21), CH(22)), 7.10 (2H, d, CH(2), CH(6)) ppm.

Calculated for C;7H;sBiNg:  C, 53.65; H, 3.44; N, 22.04
Found: C,5.80; H,3.48; N, 21.95



5 lawn (Sclunidtke Met aL: J Virol Meth, 2001, 95(1-2 133-14
t he nedi um was renoved and the substances were dep(()sitZaa in dif?Za.re-rl;Pem
concentrations (100 ul/well/concentration, dilution factor 2) in the
cul ture medium 100 ILI of the nmediumwas used for each of the control
val ue determ nations (six untreated cell controls). 72 h after the
substance application to and incubation, the cells were dyed with
crystal -violet/methanol. After the extraction of the dye, the optical
density (OD) of the individual cavities were neasured in a plate photonet er
of the Dynatech conpany (550/630 run) - Ad conpared with the nmean val ue of
the cell controls. The mean val ue of the controls was assuned to be 100%
cl_?gnrcrga?s ;)f the(g\égg) dose effect curves the 15 50 % cyt ot oxic

ntrations were nmeasured by applying the linear inter [ '
met hod. Exarfpaew!l®6 % cyt ot oxi ¢ concent rgt?/ong(pg/ m) in Bela gg: ?tslcal(\)/rll
cells 1 39.6 >50 2 45.7 >50 3 27.7 not exam ned 4 >50 >50 5

4-amino-3-(4-fluorophenyl)amino-6-phenylpyrazolo[3,4-d]pyrimidine

s The synthesis follows the method described in example 5, trifluor ethanoic acid
is used as a solvent. The crystallization of the end product is made from

ethanol/DMF.
The physico-chemical parameters are the following ones:
White-yellow, crystalline, solid substance. Yield 58 %. mp 259-263 °C.

10 Ry(chloroform - methanol; 10/1) - 0.8 (silica gel 60).
MS m/z 320 (M).

IH NSMR (DMSO-dg) 8 12.69 (1H, s, NH(9)), 8.33-8.41 (4H, m, CH(2),
CHI(6),CH(18), CH(19)), 8.18 (1H, br. s, NH(7)), 7.58-65 (SH, m, NH, CH(20),
15 CH(21), CH(22)), 7.27-7.31 (2H, m, CH(3), CH(5)) ppm.

Calculated for C17H14 F Ng: C, 6374, H, 409, N, 26.24
Found: C,63.57; H,4.07; N, 26.33

20 2. Use of the inventive 4-amino-3-arylamino-6-arylpyrazolo

|3,4-d|gzrimidine derivatives as antiviral agents

2.1 Tolerance of the compounds of the just described examples 1 through 6
in the cell culture:

25  1x104 HeLa cells (DSMZ, ACC 57) were seeded per microtestplate cavity in
0.2 ml culture medium RPMI 1640. The microtiter plates were incubated
without the test substance according to standard (at 37 °C, 5% CO2 and ca.
95 % relative humidity) for 48 hours under physiological conditions to produce
subconfluent monolayers. Afterwards, dilution stages of the test substances were

30 added to the monolayers and incubated under physiological conditions during a
period of 72 h. At the end of the time of incubation, the extinction of all cavities
of the microtiterplates were measured at 660 nm by means of a microplate
reader (Sunrise, TECAN) after glutaraldehyd fixation and methylen-blue dye
and the CCs, was determined by the analysis program “Magellan®. As the pre-

35 incubation of the Hela cells already leads to the formation of a subconfluent



8.5 42.9 6 44.3 >50 -14- 2.2 Antiviral effect of the conmpounds of the
just described exanples |I. through 6 in the cell culture: Cytopat hi c
effect (cDE)-inhibition test with the international reference strain 5
coxsacki evirus B3 Nancy (CvB3 Nancy), human rhinovirus 2 and 8 (HRV2 and
HRV14) in HeLa cells The replication of the viruses used in the test |eads
to the conplete destruction of the host cells, a strong cytophatic effect
(cpE). By adding antiviral agents Ic (100 pl/well/concentration, dilution
factor 2) the virus-induced cpE can be gpecifically inhibited (Schm dtke M
et al.: J Virol Meth, 2001, 95(1-2), ég 143). In the test, untreated and
subst ance-treated conpact cell |aws were infected wth a virus dose that

| eads to a conplete cpE in the untreated virus controls 24 h (CVvB3 Nancy)

O e e el i PG B i
sol ution. Thes dedidibe for dre anblysiee virus-induced cpE was quantified
phot omet ri Ca'g? &ll@%ﬁ%‘ iPinadretiteepiaes arf premcubytededt 5t% €0, MW ant i vi r al
effect was ¢ %gl (%6[:8'0 Sy 48 dh %Q%Bétbxcaﬁm%emhtfbteﬁro&imﬁé‘@ cell
332:} o chfst : H@wgéspm@gg” eatﬁd 7 YV S 001 895! $33MA49). Thén, Ran optical
medium was removed and the substances were deposited in different
concentrations (100 pl/well/concentration, dilution factor 2) in the culture
medium. 100 pl of the medium was used for each of the control value
determinations (six untreated cell controls). 72 h after the substance application
1o and incubation, the cells were dyed with crystal-violet/methanol. After the
extraction of the dye, the optical density (OD) of the individual cavities were
measured in a plate photometer of the Dynatech company (550/630 nm) and
compared with the mean value of the cell controls. The mean value of the
controls was assumed to be 100 %. By means of the mean dose effect curves the
15 50 % cytotoxic concentrations (CCs) were measured by applying the linear

interpolation method.
20

Examples 50 % cytotoxic concentration (ng/ml) in
HeLa cells GMK cells

1 39.6 >50

2 45.7 >50

3 27.7 not examined

4 >50 >50

5 8.5 429

6 443 >50




20 (t)hat was assuned to be 100% By neans of the nmean dose effect curves the
50 % inhibition concentration was determ ned. Pleconaril was used as a
control substance. The results achieved with the exanple substances are
?20\3/?”&;1 tg\_e/Bgo:\I;ovm n%Rt/gb:_le_. 25 Exanples 50 % i nhibition concentration

: ncy Rv8 Pl econaril 1 2 3 45 6 ineff [
0.001 0.02 0.08 0.04 0.03 0.01 eotive 0.002

-14-

2.2 Antiviral effect of the compounds of the just described examples 1
through 6 in the cell culture:

Cytopathic_effect (cpE)-inhibition test with the international reference strain
s coxsackievirus B3 Nancy (CVB3 Nancy), human rhinovirus 2 and 8 (HRV2 and
HRV14) in HeLa cells )

The replication of the viruses used in the test leads to the complete destruction
of the host cells, a strong cytophatic effect (cpE). By adding antiviral agents
10 (100 pl/well/concentration, dilution factor 2) the virus-induced cpE can be
specifically inhibited (Schmidtke M. et al.: J Virol Meth, 2001, 95(1-2), 133-
143). In the test, untreated and substance-treated compact cell lawns were
infected with a virus dose that leads to a complete cpE in the untreated virus
controls 24 h (CVB3 Nancy) or 72 h (HRV2 and HRVZ) after the infection. At
15 this point in time, the still adherent cells were fixed and dyed with a crystal-
violet/formalin solution. The inhibition of the virus-induced cpE was quantified
photometrically in a Dynatach plate reader after dye elution. The antiviral effect
was calculated by comparing the optical densities of the substance-treated and
untreated, virus-infected cells with the mean optical density of the cell controls
50 that was assumed to be 100%. By means of the mean dose effect curves the
50 % inhibition concentration was determined. Pleconaril was used as a control
substance. The results achieved with the example substances are shown in the

following table.
25
Examples 50 % inhibition concentration (ug/ml)
CVB3 Nancy HRV2 HRVS
Pleconaril ineffective 0.01 13
1 0.002 ineffective ineffective
2 0.001 4.1 4.6
3 0.02 1.1 1.0
4 0.08 1.8 2.2
5 0.04 0.7 1.0
6 0.03 0.9 2.0




ineffective 4.1 1.1 1.8 0.7 0.9 1.3 ineffective 4.6 1

Pl.aque reduction test (PRT) with the substance of exanglg.i ihg 20 w0
coxsackievirus Bl, B2, B4, B5 B6 (CvBl, CvB2, C VB4, CVB5, CVB6) For
performng the test, 2-3-days-old conpact HeLa cell I|awns were infected in
S 12-wel I -tissue culture plates with 50-80 plaque-formng units (PFU)

(Schm dtke Met al.: J Oel Meth, 2001, 95(1-2), 133-143). Two non-infected
cavities of the plate were used as cell controls (CC). After a virus
adsorption at 37 C during one hour the irus-containing supernatant was
soaked off. The infected cells were covered with a test medi um contai ning
0.4 %agar without (virus controls) to or with substance in non-zytotoxic
concentrations (dilution factor 2, double determ nati on per concentration)

and i ncubated at 37C duri ixati :
t'urI SO¢P h'i A{fh%er heg?)f%%fﬁﬂn?{l@ﬂ@cs%égé iRk the

plates with c i
fl owi ng wat erBl. Bt BAuBHB6 (GVBhLNBL.s esv\i/gsa(r:]ou:]!t gzeSi :ana'
| i ght box and afterwards the proportional substance-induced 15 pl aque

reducti on MSF?C'aﬂgﬁH%ﬁihg%e {EFLF Q_g,-da £RId SathpacEHEL AR leeahasrenafetaddnf or med

and the concen
neasur ed by 55%’{1'5 'Ittiﬁ%‘ed;gﬁ\t:“ﬁlpi% 33‘” 36'8 s%qf&ls’ ec?é %W@F@%(Sd}ﬁﬁ@ﬁﬁems
achi eved w t M diel.s{iBizeladMetd, %ﬁﬂle%s&lrﬁs’el ']a4i3$ Nlo -1n£ec%'gliec ?ﬁileF 854&8'[ St abl
Vi ruses 50 % glxfeot@ iusedcanatintontiols d6C)nAfiela vires adsorntion &f 3?§Cd&r%gc\/8 | €.
CvB2 CvB4 CVI : s .
e hour the virus-containing supernatant was soaked off. The infected cells
were covered with a test medium containing 0.4 % agar without (virus controls)

10 or with substance in non-zytotoxic concentrations (dilution factor 2, double
determination per concentration) and incubated at 37 °C during 48 h. After the
fixation and dyeing of the plates with crystal-violet formalin, the agar was
removed and rinsed in flowing water. The number of the virus-induced plaques
was counted via a light box and afterwards the proportional substance-induced

15 plaque reduction was calculated. Three identical test approaches were performed
and the concentration that leads to a 50% plaque reduction (ICsp) was measured
by using the calculated mean dose-effect-curve. The results achieved with the
substance of example 1 are shown in the following table.

20 .

Viruses 50 % zytotoxic 50 % inhibition Selection index (SI)
concentration in concentration in = CCsp:ICsp
HeLa cells (CCsy)  HeLa cells(ICs) in
in pg/ml pg/ml

CVB1I 396 12.7 3.1

CVvB2 396 03 132

CVB4 396 7.1 5.6

CVB5 396 2.8 14.1

CVB6  39.6 2.6 153




CvB6 50 % i nhibitionSelection index (Si) concentration in= CCsodi Cso HelLa
cells(1C50) in ughnl -16- 2.3 Acute and subacute toxicity of the conpounds
of the exanples 2 and 4 in the nouse The acute toxicity of the substances
of the exanples 2 and 4 were determined in 5 mce which were 4-5 weeks ol d
(without strain designation). 1-2 drops TWN-80 were added to a 1 % aqueous
car boxynet hyl cellul ose solution and this m xture was used to produce a
subst ance suspensi on. 1500, 2000, 2500, 3000, 4000 or 5000 ng/ kg of the
substances of the exanples 2 and 4 ver e adm nistered orally to 5 mce, each
anount once. On the followi ng three dayg to the general state of health of
the mce, the changes in their weight, their rectal tenperatures and their
survival rate were deternined Al'l animals survived up to a substance

concentration of 3.000 / k i f the ubstanc the e I and 4
wer e adni ni st2} Aguigind subagi F(S‘P"I“BW ot F&Bmunﬁiﬁﬁthglgx?'ﬂgﬁggﬁg@a‘f state of

heal t h nor the theaheasset enperature nor the body is weight was influenced.
The 50 % | et hal dose of the tvvo substances was about 3500 ng/kg

(cal cul ation %CQV &sl\@ﬂ%eﬂn pids 2 Murm&gldé&hﬁmed in
Ar bei t snmet ho 7o | ngbg‘gt hod s&esgé 1 ag, Jena,
1973) . Af ther MIRR Y ‘f"‘érﬁt ﬁ’ef)‘fs ‘E S¢ an| rra Sydied within
3 to 5 h. 2080 @Wemecasdded 40i%0h % Rgreayy carb oxyme yl cellulose solutlon and this

mixture was used to produce a substance suspension. 1500, 2000, 2500, 3000,

4000 or 5000 mg/kg of the substances of the examples 2 and 4 were

administered orally to 5 mice, each amount once. On the following three days,
10 the general state of health of the mice, the changes in their weight, their rectal

temperatures and their survival rate were determined.

All animals survived up to a substance concentration of 3.000 mg/kg, if the

substances of the examples 2 and 4 were administered once (see following

table). Neither the general state of health nor the rectal temperature nor the body
15 weight was influenced.

The 50 % lethal dose of the two substances was about 3500 mg/kg (calculation .

- according to Kirber in Mayer et al. Virologische Arbeitsmethoden. (Virological
working methods) Gustav-Fischer-Verlag, Jena, 1973). After the application of
the 5000 mg/kg dose the animals died within 3 to 5 h.

20

Concentration (mg/kg) Number of dead/surviving mice

Example 2 Example 4
1500 0/5 0/5
2000 0/5 0/5
2500 0/5 0/5
3000 0/5 0/5
4000 3/5 4/5
5000 5/5 5/5

On the basis of these results, the substances of the examples 2 and 4 can be
25 considered very tolerable after administering them orally once.

The subacute toxicity ‘of the same substances (examples 2 and 4) was
determined in mice which were 4 weeks old (without strain designation). 1-




Nunber of dead/surviving nmice Exanple 2 Exanple 4 1500 0/5 0/5 2
0/5 2500 0/5 05 3000 0/5 0/5 4000 3/5 4/5 5000 5/ 5 000 075

-17-

2 drops TWINBO0 were added to a 1 % aqueous carboxymethyl cellulose solution
and this mixture was used to produce substance suspensions. 100 mg/kg of the
substances of the examples 2 and 4 were administered perorally to each of
7 mice once during 5 days. The mice were observed over a period of 10 days.
* s Every day, the general state of health, the body weight changes, the changes in
the rectal temperature and the survival rate were determined. At the end of the
test, morphological changes of the lien, lung and lever were examined after
section.
The substance treatment did not have any influence on the general state of health
10 or the body temperature. The body weight of the treated mice increased in the
observation period in the same way like the one of the untreated control animals.
None of the animals died.
Thus, the substances of the examples 2 and 4 in a concentration of 100 mg/kg
can be considered very tolerable after administering them perorally five times.



5/'5 On the basis of these results, the substances of the exanples 2
and 4 can be 25 considered very tolerable after admnistering themorally
once. -17- 2 drops TWN8O were added to a 1 % aqueous car boxynet hyl
cellulose solution and this m xture was used to produce substance

suspensi ons. 100 ng/ kg of the substances of the exanples 2 and 4 were

adm ni stered perorally to each of 7 mce once during 5 days. The m ce were
observed over a period of 10 days. 5 Every day, the general state of

heal th, the body wei ght changes, the changes in the rectal tenperature and
the survival rate were determned. At the end of the test, norphol ogical
changes of the lien, lung and | ever were exam ned after section. The
substance treatnment did not have any influence on the general state of
health to or _the bhod body wei ght of the treated m ce

i ncreased inﬁlﬁg%géFéﬁgﬁghW the same way |ike the one of the
untreated control animals. None of the animals died. Thus, the substances
of the exanplies 2 and 4 i npyrazivi8dni]pyaimidineof 100 ng/ kg can be considered -
very tol erabl,e after adm nt i B}ﬂé’ﬂ] AafdnbMitfil ve times. - 18 - LIST .
OF REFERENCE “NUVERAL S Wf(ﬁ{?*ﬁh??%‘?m o[%l, “d] pyri mi di ne
[Bis(rrethy‘ltl?io)rrethylen]r?ﬁ?’ nhitril 5 3-arylamn

4 - aryl derivative

5 - pyrazol

6 - arylamidin



4aryl derivative 5pyrazol 6arylamdin -19- CLAIMS 1. 4-am no-3
-arylam no-6- arylpyrazo o [3 ,4-d] pyrimdine derivatives, characterized

by a conpound of the general formula I, wherein: - the groups A and B
are, independently of each other, phenyl, naphthyl, is PridYl, chinolyl,
pyrazinyl, pyrimdyl, pyrazolyl, triazinyl, irniclazolyi, furanyl, thi enyI

and in each of the just nentioned groups, independently of each other, one
to three hydrogen atons can be substituted by the rest Rl specified in the
following - the rest Rl can be NO2, CONR22, COOR2, Cl110, CONH2 a

hal ogen, a 20 saturated or unsaturateg li near or branched al i phatic
radical wth 1-7 chain conponents, a saturated or unsaturated, |inear or
branched al kanol radical with 1-8 chain conponents, OR2, sre, NR22,

SO02NR32, di- or trifluoronethyl phenyl, - the rests R2, R3, R4, R5 are,
independentlgﬁgggﬁgch other, H a saturated or 25 wunsaturated, hal ogenated
or non-hal og | i near or branched aliphatic radical with 1-7 chain

conponents, hen Wbmmbh!&ﬁylanﬁ)ﬂio-ﬁalbﬁpyrhzold3 dad]pyrimisinegderiyatéeesur at ed, nono- or -

pol yhet er ocycl e WhibBehing RuRd B e génerél forifa Bach of the just
menti oned groups can be subst I tut ed [ ndependent ly with fluorine, chlorine,
brom ne, trifluornethyl, alkyl, al ko,xy ano, 30nitro, am no, anftwal kyl,
C(0) -al kyls, C(0)0-al kyl, benzdj p hyh naphtyl .
|
IO ?
N AN
Ii\l N B
10
R3
wherein:
- the groups A and B are, independently of each other, phenyl, naphthyl,
15 pyridyl, chinolyl, pyrazinyl, pyrimidyl, pyrazolyl, triazinyl, imidazolyl,

furanyl, thienyl and in each of the just mentioned groups, independently
of each other, one to three hydrogen atoms can be substituted by the
rest R specified in the following
- the rest R! can be NO,, CN, CONR?, COOR?, CHO, CONH; a halogen, a
20 saturated or unsaturated, linear or branched aliphatic radical with 1-7
chain components, a saturated or unsaturated, linear or branched alkanol
radical with 1-8 chain components, OR?, SR?, NR?, SO,NR>,, di- or
trifluoromethyl, phenyl,
the rests R%, R®, R*, R® are, independently of each other, H, a saturated or
25 unsaturated, halogenated or non-halogenated, linear or branched aliphatic
radical with 1-7 chain components, benzyl, phenyl or naphtyl, a saturated
or unsaturated, mono- or polyheterocycle with the heteroatoms N, S, O,
and each of the just mentioned groups can be substituted independently
with fluorine, chlorine, bromine, trifluormethyl, alkyl, alkoxy, cyano,
30 nitro, amino, aminoalkyl, C(O)-alkyl, C(0)O-alkyl, benzyl, phenyl or
naphtyl.

9. 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine derivatives according
to claim 1, characterized by a 4-amino-6-phenyl-3-(tri-R )pheny}ammo-
35 pyrazolo[3,4-d]pyrimidine of the general formula I, and the rest R in the



2. 4-am no- 3-aryl am no- 6-aryl pyrazol o[ 3, 4-d] pyri m di ne derivatives
according to claiml1, characterized by a

4. am no- 6- phenyl-3-(tri-Rl)pllenyl am n035pyrazol of 3, 4-d] pyri m di ne of the
general formula I, and the rest Rl inthe -20 - groups A and B is forned,
i ndependent|y of each other, by CONH2, CN, hal ogen, NO2 or CF3. 3.

4- am no- 3- aryl am no- 6- aryl pyrazol o[ 3, 4-d] pyri m di ne derivatives accordi ng
5 to claiml1, characterized by a 1-R3-4-am no-6-phenyl-3-(tri-R)

phenyl am nopyr azol op, 4-d] pyri m di ne of_Jghe general formula I, and the rest
le in the groups A and B is forrned, independently of each other, by CONH2,
CN, hal ogen, NO2 or CF3. to 4.

4- am no- 3-aryl am no-6-alyl1PyrazOl O[ 3, 4-d] pyri m di ne derivatives accordi ng
to claim1l, wherein e e t &f bYyNEONH,, CN,

6- phenyl am nopyr §E°3P§OP3X‘}€§ ISS@lnr?ne%d?[gdg éﬁggérlr%rglfgi{%;&h oY ’

4- ani no- 6- pheny 1 halogens NQ’J?P)' &nyl am noPyr azol o[ 3, 4-d] pyri m di ne,

4-am no-6-(tri-R1l)phenyl-3-phenyl am noPyr azol oP, 4-d] pyri ndine,

151- al ky1- 4- ag1i NQ=g@righ8ayyladinbto-ary Rl &0y, -aljpymopding defiegbivas a59oydingi di ne,
4- am no- 145- am nos 66%&]’3”?’16 = JrjzéWQyigPhydnﬁﬁbﬂqjhy@am-aﬁ7M¢Iﬂheyyli- m di ne,
1- al ky1-4-am no- %0 enyT-3-(1r]-Rl henyhal Kyl ant.namny 1oz @F rést ®' in

pyrin di ne. 5. 4%&1033%%918‘3%‘{‘. 8‘}‘@‘% y* 7010 i J% [ @Pﬂ&n@
derivatives accothtigigupsd andB s formgghdpddpsn el‘i@% ogf’% I ’E%’eg FomThe gr oup
of the 6-phenyl ahilogamyNasok 6F3, 4-d] pyrinmi dines and the rest Rl in the
groups A and B is forned, independently of each other, by a hal ogen. 6.

4- am no- 3-ary) am,ng-6- ar zZ0 : i ; b \RtivMBes acsrdiding to
claimi, Wherti nﬁ%@o'g—r lé’:é{nngérgfﬁy?%z‘rig% Om‘ﬁ@jnf oA € 6- henylaminog-

6- phenyl ani nopyr E-&fB] b, Wherpig ey Spigeted ] ép?\g’: P

4- ani no- 3- ( 3- chl pyrejdlelBfedlpyrimidigespGmBRIsing: 3, 4- d] pyri ni di ne,

304- ami no- 3- ( 3- NBlaR@NLS-PhbmE-36tRHIRE )phepylaminopyrazelaBpydipsriohidiae,

4-am no- 3- (4-f| ug.rami}e@ Jﬁﬁ biGyR3E %%h%oﬁﬁgkaﬁﬁ%dlbwmidﬁmﬁ ne,

4-am no- 3- (4-fl UPLas _ﬁfﬁn- al _p@lgﬁﬁ: G hSHAPIRENOR%L A6, 2] Midine,

pyrim di n&

. . Py i imidipe.
4- ani no- 3- (4- chl mhﬁ@%ﬁ%mnﬁr%am%?ﬁyﬁt@%’é Fdie,
354- ani no- 3- (3-f nmmaghma&(m‘)pimﬁﬂkymmw{%% R EILIng
pyrim di ne, 1-alkyl-4-amino-6-phenyl-3-(tri-R ")phenylalkylaminopyrazolo[3,4-d]
pyrimidine.

" 5. 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine derivatives according
to claim 1, wherein they are selected from the group of the 6-phe;1ylamino—
pyrazolo[3,4-d]pyrimidines and the rest R! in the groups A and B is formed,
independently of each other, by a halogen.

? 6. 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine derivatives according
to claim 1, wherein they are selected from the group of the 6-phenylamino-
pyrazolo[3,4-d]pyrimidines, comprising:
4—amino-3-(3-chloro)amino—6—phenylpyrazolo[3,4-d]pyrimidine,

30 4-amino-3-(3-methoxy)amino-6-phenylpyrazolo[3,4-d]pyrimidine,
4—amino-3-(4-ﬂuorophenyl)amino-6-phenylpyrazolo[3,4-d]pyrimidine,
4-amino-3-(4—ﬂuorophenyl)amino—6—(4-chlorophe'nyl)pyrazolo[3,4-d]
pyrimidine,
4-amino-3-(4-chlorophenyl)amino-6—pheny1pyrazolo[3,4-d]pyrimidine,

35 4-amino-3-(3-flucrophenyl)amino- 1-methyl-6-phenylpyrazolo[3,4-d]
pyrimidine,



-21- 4-am no- 1-benzyl-3-(3-fluorophenypam no- 6-Phenyl pyrazol o[ 3, 4-d]
pyrimdine. 7. Methodforproduci ng 4-am no-3-arylam no-6-aryl pyrazol oP, 4-d] ,
5pyrim dine derivatives according to claim1l, wherein pyrazol is condensed
with arylmadines in the presence of acid (ethanol acid, trifluor acid) or
their salts (acetate). 8. Enploynent of

4- am no- 3- arylam no-6-aryl Pyrazol o[ 3 , 4-dl pyri m di ne 10derivatives
according to one of the claims 1 through 6 or their pharnaceutically

tol erable salts, wherein they are used as a bi ol ogi ¢ agent. 9. Enpl oynent
of 4-am no-3-aryl am no-6-alyl pyrazol O[3, 4-d] pyri m di ne derivatives
according to claim@8, wherein the biol ogical agent shows an 15anti viral
effect. 10. Enpl oynent of

4- am no- 3-aryl am no-6-aryl pyrazol o[ 3, 4- orim di ne deri,viatg yyes accordi ng
to claim9, wher#@iamiprdypens ’30@9%’4"2}111‘3{‘1&%%’ F&eﬂﬁ?@oéo 4 (f\:lgr apeuti cal
appl i cati on agai pgiimidineus i nfections, for exanple for the 20treatnment of
pi comavi rus infections. 25 11. Enpl oynment of

4- am no- 3- ar y; am ng- 6- ar yeryr 80 4_—@_]a9gﬁ(;_grjag}ilﬂging$;§ry biazel[RH4adprding to
one of the clai %ﬁl‘%? Y O(ki%&atjixxgés azcimﬁgal%gr%otcrllﬁ% ﬁr\?h&éiﬁ\ﬂygﬁ | RScohdensed! e

substance.> 12. “OT ) o . thei
4- ani no- 3- at y 1anmvith-aéylmagings inthe popence of peigh(ethreg! 4eidgRifivgnpsihe HeX or gi ng
to one of the cl gilRfadktdtd)r ough 10, wherein they are provided together wth
3% z !
ot her agents, particularly with known medi canents.
8. Employment of 4-amin0-3-arylamino—é-arylpyrazolo[3,4-d]pyrimidin‘e
10 derivatives according to one of the claims 1 through 6‘ or their
pharmaceutically tolerable salts, wherein they are used as a biologic agent.

9. Employment of 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine
derivatives according to claim 8, wherein the biological agent shows an

15 antiviral effect.

10. Employment of 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine
derivatives according to claim 9, wherein they are used for the prophylactic
and therapeutical application against virus infections, for example for the

20 treatment of picornavirus infections.

11. Employment of | 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine
derivatives according to one of the claims 8 through 10, wherein they are
provided as a single substance.

25 o
12. Employment of 4-amino-3-arylamino-6-arylpyrazolo[3,4-d]pyrimidine
derivatives according to one of the claims 8 through 10, wherein they are

provided together with other agents, particularly with known medicaments.



