;,-./10123e3e5! WoFFQE LdMzVEVTW S 2 ~ J U |. 2002 Pyrazol opyri m di nes And
Pyrazol otriazines The present invention is concerned with

pyrazol and pyrazol otriazines of the general fornulaezéJuﬁqmz

R@mmmmmu@m@ ~Nf~N\VN~~-RRRENRZERZI R4 ~.q|-B 10 wherein
0 signifies phenyl, optionally substi t ut ed by one or

nDre Iomer SR, hal ogen, 1ower alkoxy, tolyl, pyridyl, naphthyl or

t hi ophenyl ; signifies hydrogen, |ower alkyl, | ower thioaIIryI or

hydr oxy- | ower - al koxy; signifies anuno, |ower alkylam no,

di - | ower - al kyl -am no, piperazinyl, optionally substituted by one or nore

| oner al kyl, benzyl, phenyl or hydroxy-I|ower-al kyl, norpholinyl,

i mdazolyl, (CH3)ZN( CHDyrhlrblopyrdinddindy Ghid) Py@zolotriazinghol i nyl - (CHZ) n0- in

which n signifies 2 or 3; signifies hydrogen, |ower alkyl or

hydr oxy-1 ower-al kyl ; signifies hydrogen, hal ogen, |ower alkyl,

C3- C6-rycd oal kyl , .

hydr oxy- I%)Wer - al I;rﬁe%}(%\%\g?%Mklbgwon@é%%qu&:l—i%udop},’mglldﬁne?ség |dr? yﬁafOlgpti onal |y

subst it ut ed tHgzinesed thegereral f Oh‘Etﬂlgi?I pi perazinyl, optionally substituted by

| ower al kyl, norpholinyl, nethyl-norpholinyl, dllomer-allcylanino or

di-Iomer-aIkylanino-lomer-alkyl, or R4 and RS together signify a group

-(CHz)".,- or -CH2-S-CH2- witgh m= 3 or 4) 25 as well?és their

pharnaceutlcally acceptabl§=¥£é These conpounds swgasi ngly have a

selective affinity to S ceptors They are a¢€ordgingly suitable for

the treatnment and preven \f central ner% Qus disgragrs such as, *166166*

2 3J Ul 2002 2 for exanpk\.>—-§%ﬁoses |zophrenL%‘ n%QLﬁpdepressions (

N
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y HS >§N

Re
B R A -8

10 wherein

R! signifies phenyl, optionally substituted by one or more lower alkyl, halogen,

lower alkoxy, tolyl, pyridyl, naphthyl or thiophenyl;

R? signifies hydrogen, lower alkyl, lower thioalkyl or hydroxy-lower-alkoxy;

R’ signifies amino, lower alkylamino, di-lower-alkyl-amino, piperazinyl,
15 optionally substituted by one or more lower alkyl, benzyl, phenyl or

hydroxy-lower-alkyl, morpholinyl, imidazolyl, (CH3),N(CH;),NH-,
(CH;);N(CH3),)O- or morpholinyl-(CH>),0- in which n signifies 2 or 3;

R* signifies hydrogen, lower alkyl or hydroxy-lower-alkyl;
R® signifies hydrogen, halogen, lower alkyl, C3-Cs-cycloalkyl, lower alkyl-
20 lower-alkoxy, hydroxy-lower-alkyl-lower-alkoxy, (CH3),N(CH,),NH-,

piperazinyl, optionally substituted by lower alkyl, methyl-piperazinyl,
optionally substituted by lower alkyl, morpholinyl, methyl-morpholinyl, di-
lower-alkylamino or di-lower-alkylamino-lower-alkyl, or
R*andR®  together signify a group -(CHj)m- or -CH3-S-CHj- with m = 3 or 4,
25  as well as their pharmaceutically acceptable salts.

These compounds surprisingly have a selective affinity to SHT-6 receptors. They are

accordingly suitable for the treatment and prevention of central nervous disorders such as,

R RIRAN

*166166*




Phar macol . Exp. Ther., 268, pages 1403-1410 (1994)), depressions (David R
Sibley et al., MIl. Pharmacol., 43, pages 320-327 (1993)), neurologiqﬂh 2007
di sorders (Anne Bourson et al., J. Pharmacol. Exp. Ther., 274, pageé
173-180 ( 1995) ; R P.Ward et al., Neuroscience, 64, 5 pages 1 105-1110 (
1995) ), nenory disorders, Parkinson's di sease, anyotrophic |ateral
sclerosis Alzheiner s di sease and Huntington's chorea (Andrew J. Sl eight

et al., ot ransm ss s 1-5 (,1995)). | ect ft pr esent
Chvent | on akt KRB RGuETR s BARE SR mamn e SRRRIL Bofiet el

phar maceut i pidrinacslSERD TResS, azlssspargesr14@&14101@994)1)&&;)@@51&&@@9@% ISRy & alact ive
10 substance hei r nuf act ure nts cont alnlng one_or nore of

t hese conpomii’gjsp aHE’E‘ioga &> Pgees 724 A& 5‘18??93 d?euffﬂ%gl%'ﬂl disprsiers (Amae BABIOR Ficds | y
useabl e salf ?haﬁﬁacBP!Ekp ahet. h@@p@géym psm <@§9§uw1p WRAH U Nedirosdibce! ¢4, | OW ng
conpounds are preferr use of ki nd descri bed above. Especial |y

preferr ed @ e v Lifasl1df ?b%?ﬁbr Hjempogy ﬁamrgeqsL Harkingony y1¢jgcase, ﬁmm‘ir@PblR@teI@

signifies agddOsis, AWRBInAS's dfs@fse @X¥@MRInBngton's chorea (Andrew J. Slelgiht eta
3- benzenesulphonyI-S met hyl - 2- met hyl su phanyl pyrazol o [

yl ani ne, Neurotransmissons, I1, pages 1-5 (1995))
3-(4-isopropyl - benzenesul phonyl) - 5- nethyl-z-nethylsulphanyl-pyrazolo [
1,5-a] 20 pyriobdidof th)é|p@é‘§bﬁt€lnvent10n are the novel compounds of formulae I-A and I-B

gy?ﬂnh)é: n- 731‘3# )éljir% Ll nga%? tica y\(Jsealg)le sa tésllp%rn see, t _e1srl1JJ|s as tplé/ra%;elp X:al?zeg:ltxge 1,5-a]

4-fluo (r]I Qo bembenﬁsasl ma@ mwnhfﬁmmtdmdlcaaremtcbma&uhgow mP AT O cdmpoufrda)]
pyrimdin-7-

3-benzenes u?l%thod‘r%Y "‘Sthﬁy%rf’b?)frod‘ﬁﬁf t}?rr?é’?ﬂ??%?mlﬁﬂ&ﬁ%ab]ﬁﬁléfzﬁ withasghes1 pyrimi di n
-7 yl am ne, prodoetivrestaach plediaythers.met hyl sul phanyl - 6, 7- di hydr o- 5H cycl opent a
[ dJ pyrazolo [ 1,5 a] pyrinidin 8- ylanine

S prrenesul BDOR kB bARYlds b BNAR o BYISZ P Qeribel B0

5- et hyl - 2- neth suI han | - 3- (t ol uene- 2- sul phonyl ) -pyrazolo [ 1, 5 a]
pyrimdin-7 vyl ¢raally preferred compounds of general formula I-A are those in which R?

5- met hyl52- Hﬁhh&h&ﬂh@hﬁ@ﬂhgﬁn@&&hﬂ@ne 3-sul phonyl)-pyrazolo [ 1,5-a]

pyrimdin-7

a] pyrimdin-7

3-benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo{1,5-a] pyrimidin-7-
ylamine,
3-(4-1sopropyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a] -
20 pyrimidin-7-ylamine,
5-methyl-2-methylsulphanyl- 3-(naphthalene-2-sulphonyl)-pyrazolo|[1,5-a] -
pyrimidin-7-ylamine,
3-(4-fluoro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a] -
pyrimidin-7-ylamine,
25 3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidin-7-
ylamine,
3-benzenesulphonyl-2-methylsulphanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-
a]pyrimidin-8-ylamine,
3-benzenesulphonyl-5-isopropyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidin-7-
30 ylamine,
5-methyl-2-methylsulphanyl-3-(toluene-2-sulphonyl)-pyrazolo[1,5-a) pyrimidin-7-
ylamine,
5-methyl-2-methylsulphanyl-3-(toluene-3-sulphonyl)-pyrazolo[1,5-a} pyrimidin-7-

ylamine,



yl am ne, 2 3J Uh 2002

3- benzenesul phonyl - 5- net hoxynet hyl - 2- met hyl sul phanyl - pyrazol o( 1, % a]

pyri m di n- 6-yl am ne, : 30t 0m
3- benzenesul phonyl - N5, N5- di net hyl - 2- net hy] sul phanyl - pyrazolo [ 1,5-3]
pyrimdin 5, 7-di am ne,

3- benzenesul phonyl - N5- ( 2- di et hyl am no- et hyl ) - 2- et hyl sul phanyl - pyrazol o |
1,5 a rimdinps5, 7-di am ne,

3. benvensoul photy Pt ReRR T meheams L 2 S IRBAWY PPk R pyr azol o |
1,5 a] pyri npgimidia-phdarhine, and ] I I e
3-benzenesul phonyl - 5- di et hyl am neanet.hyl,- 2- net sul phanyl - pyrazal o,. ,
10 8l pyr il e esrane s R pe TR BIAR BN R Pien
formul a |- A5R3lisngri fi es pi perazinyl, such as, for exanple,

e A o2 R IR i AL RN e B B byl bR LS |

3- (4-t ert - balpytimidinZehdmmlipfionyl ) - 5- met hyl - 2- met hyl sul phanyl - 7- pi per azi n- 1-
yl pyrazolo [ 1,5- L di he, - - i

3- benzenesul pho%éf%?%&h%ﬁh§F% e RISyt EsiRhapypyratalollvr 4,01 o
[ 1,5-a] pyalpyiichidie;7-ylamine and . .

5 geggeg]e;;'r PhORYLszen BRITRh Y- B arhisR BB 2 TndhyibaipndlyP BYaz 8812201 © [

3 benzeri@su*]wdmjdingl-ﬁymimpr opyl - 2- met hyl sul phanyl - 7- pi per azi n- 1- yl - pyr azol
o[ 1,5-a]pyrimdine,

Furthermore, compounds are preferred in which in formula I-A R3 signifies

piperazinyl, such as, for example,

3-benzenesulphonyl-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-
a]pyrimidine,
15 3-(4-tert-butyl-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-
pyrazolo[1,5-a]pyrimidine,
3-benzenesulphonyl-5,6-dimethyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo-
(1,5-a]pyrimidine,
3-benzenesulphonyl-2-methylsulphanyl-7-piperazin-1-yl-5-propyl-pyrazolo[1,5-
20 a]pyrimidine,
3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo-
[1,5-a]pyrimidine,
3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-6,7-dihydro-5H-cyclo-
penta[d]pyrazolo[1,5-a]pyrimidine,
25 3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-5H,7H-pyrazolo[1,5-
a]thieno(3,4-d]pyrimidine,
5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(thiophen-2-sulphonyl)-pyrazolo-
[1,5-a]pyrimidine,
3-benzenesulphonyl-2-ethyl-8-piperazin-1-yl-6,7-dihydro-5H-cyclopenta[d]-
30 pyrazolo[1,5-a]pyrimidine and
5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(toluol-2-sulphonyl)-pyrazolo[1,5-

a]pyrimidine.

Moreover, of the already mentioned there are preferred compounds of formulae I-A

and I-B in which R3 signifies methylpiperazinyl, such as, for example,



3- benzenesul phonyl - 2- et hyl sul phanyl - 8- pi perazi n-1-yl -6, 7-di hydro-5H cycl o
pent af d] pyrazol o[ 1,5-a]pyrimdine, 25 733U 200

3- benzenesul phonyl - 2- nethylsulphanyl-8-piperazin-l-yl 5H, 7H—pyrazofo( 1,5
al] thieno [ 3,4-d] pyrimdine,

5- met hyl - 2- net hyl sul phanyl - 7- pi per azi n- 1- yI 3- (t hi ophen- 2-sul phonyl ) - pyrazo
lo [1, 5-a] pyrimdine,

gbbggf gggls (l;l[ gh%ng%rfzgneest 8-l ﬁ}éﬁ)rprgpyﬁ] 27 m¥t1hy1§ulpf1 ymfd( gh‘)_rlp}f)elra%glept B- [ d]

5- net hyl - ZInmmm&ﬂ$ﬁhﬁhamykhﬂaplpera2|n 1- yI 3 (tquoI 2- sul phonyl) - pyrazol o
L5 & Pyri mdlns e MROKATs (LLNPRALLEACY TENblansdibnene, ALs pref erred

conpounds of fornu prperazinyl,
such as, f(ﬁH-e)(cia;pdneq[d pyzaz8lotl, S{d]py_rum@()@ 4

3- benzen sul ph - 9= apyy. - > | phany| - 4- Vlptgerazin-1-y
) pyraz%l o | %“génaz?rb%gfliﬁg{l;bg?ﬁ et bl S PQP}Wheﬁay(sﬁrpﬁkﬁ PV R

3- benzenesupypéroln) 58 (hlenmdd Hyd] pypimpiginezi n- 1- yl ) - 2- met hyl sul phanyl - 6, 7- di hydr

5 ﬁ?n%ﬁ'eiﬁf%?n{’?n‘% YRR S By 2 (RHNT Pillfarin LoD msstuisetapl,
pyrazol o( Ipysazald| ﬂl:IS@”]DYIﬁIBId@QﬂT{dyI’I m di ne,
3- benzenesul phoznyg Béu%ﬁe&ﬂ%‘ﬁg}f}l 7 &4%{.{}1‘? DWer DIPELAZ Bredhiy¥ebdphan TRl bvb iyl phany

I pyrazolo[ 1,5
3- benzeh@sdﬂﬁhdmynmmh045ﬂﬁ@m&kﬂpnpbra2|n 1-yl) - 2- net hyl sul phanyl - pyrazol o
10 [ 1,5-a] pyrimdine-5-yloxyJd -ethanol.

8-Benzenesulphonyl-7-methylsulphanyl-pyrazolo[1,5-a][1,3,5]triazin-4-ylamine and
8-benzenesulphonyl-2-methyl-4-(4-methylpiperazin-1-yl)-7-methylsulphanyl-pyrazolo-

[1,5-a][1,3,5]triazine are other preferred triazines of general formula I-B.

The term "lower alkyl" used in the present description denotes residues from 1 to 7,
15 preferably from 1 to 4, carbon atoms, such as, for example, methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl and t-butyl.

The term "lower alkoxy" denotes a lower alkyl residue in the sense of the foregoing
definition bonded via an oxygen atom, such as, for example, methoxy, ethoxy, n-propoxy,

20 i-propoxy, n-butoxy, i-butoxy and t-butoxy.

The term "lower alkylamino" denotes a lower alkyl residue in the sense of the

foregoing definition bonded via a NH group, such as, for example, methylamino and

ethylamino.
25
The term "di-lower-alkylamino" denotes to identical or different lower alkyl
residues in the sense of the foregoing definition bonded via a nitrogen atom, such as, for
example, dimethylamino, diethylamino or methyl-ethyl-amino.
30 The term "halogen" embraces fluorine, chlorine, bromine and iodine.

The term "lower thioalkyl"” denotes a lower alkyl residue in the sense of the

foregoing bonded via a sulphur atom.



8- Benzenesul phonyl - 7- net hyl sul phanyl -pyrazolo [ 1,5-a] ( 1,3,S]
triazin-4-ylam ne and
8- benzenesul phonyl - 2- net hyl - 4- (4- et hyl pi per azi n- 1-yl ) - 7- met hyl sul phaby 12003y
razolo[ 1,5-aJ [1,3,5]triazine are other preferred triazines of general
formula I-B. The term "l ower alkyl" used in the present description denotes
residues from1l to 7, 15 preferably from1l to 4, carbon atons, such as, for
exanpl e, methyl, et hyl - pr |, ipropyl. n-butyl, i-butyl and t-butyl.
The term " over BRBROMEHRRTEE toelaaiPosndbi iedstisclsd Phe BPSaneitor | he
f or egoi ng dedf thit bf fonmblerdded desaibad iroBxageriesat 129 anslithit e $ornfuda I-Bxadestahed
nmet hoxy, eth n- Y20 L - BLOROXY). N- but ox i- but ox nd t-butoxy.
The term"| 161\5\.%% mﬁliég ?gﬁ?%oMoaeeor\{%rt’ §cshegn ef‘g i rm\éldﬁf} Ig&’r’eeméliodfirev ml“ynw‘?}ﬁéesgeecg e of
t he foregoi thg poedibhihititsi avalabienfdethe piregpagatid af tiaspnowlichmpeyndsowitlethaniakting
met hyl am:no_and et:h m No. 25 Jhe term "di - | ower-al kyl gm no% _denotes to
i denti cal5 ofoarﬂ]lg?ﬁléirs é%} r?lg\f/z%lglzlglsg}fﬁmergé?la gréovlvrh ﬁ’etﬁgg%/e?guf)efortbﬁ%lgforegoi ng
definiti on pepasbleyn andogyitbdegehedtnethodsuch as, for exanpl e, dinethyl am no,
di et hyl am no or nethyl-ethyl-am no. 30 The term "hal ogen" enbraces
fluorine, chlorine, bromne and iodine. The term "l ower thioal kyl" denotes
a lower al kyl reShauenpaundhef foemslae oA drldd-B alse gobrge Hmselesmpowmda irswhiphur
atom Z ~1o 0 ure of the novel conpounds can be
effected i nh}é&}%%lncgﬁ bgﬁ%;]\/l\%egg?%s@%ﬁt hat of formula I-A is described in
Exanpl esl01-123 and that of fornmula I-B is described in Exanples 124-129.
Mor eover, Schene - l geper Vi | 1 ct to the
possibilities avgkll%%cﬁ?@u?l\gk gfﬁ?grnp%ggéfdgtdﬁo%Eﬁgt &%ﬁﬁgﬁgﬁ?’comounds, W th
the starting 5 conpounds of formula Ill in Scheme 1 being known fromthe
literature i Sha & Iugnal ogy to described nethods. The
conpounds Oga?t%%fﬂ%ggﬂl -A ancf ?-B al so enbrace those conpounds in which
hydrogen can be replaced by tritium 10 The conpounds of fornmulae I-A and
|-B can be manufactured by reacting a conmpgund of the formula 15 RS R~ O//
o~/ R4 cl Xor a conpound of th{fgrrrul

%

SN

s \N/ cl X
or a compound of the formula
"5
/Y — /)
o -—-<
R X1V
20
with a compound of the formula
HR?

25  wherein R'-R®have the significances described above, and optionally converting a

compound of general formula I-A or I-B into a pharmaceutically acceptable salt.

The reaction of a compound of formulae X or XIV with a compound of the

formula HR? is effected according to methods known per se. Conveniently, a compound



RS RL/ON\ OS, /N\N~Cl RXIV 20 with a conpound of the fornula HR3 25
wherein R -R5 have the significances described above, and optiond3l il 2002
converting a conpound of general fornula I-A or I-B into a pharmaceutically
acceptable salt. The reaction of a conpognd of formulae X or XIVwith a
conmpound of the formula HR3 is effected according to nmethods known per se.
Conveniently, a conpound Z ~ ~u~ Zoo2 6 of fornmulae X or XIV is dissol ved

in DMF and pendi ng on.the reactio artner, which can he dissolved in DW
or an al cowgfqrm@%f@a%é‘{ lsrdaﬁﬁ%ve%wp@#/@taaé epfndig %@esﬁicv?lhaarff&w@blgi ure of
the sol ventcaf$edissdivddBaimNIEYr pY 66K d]1adadt@PArbOR thapdrARESof Athd hgligompounds

of fornmulae X or Xl V_are piperazine,  1-nethyl-piperazine, NH3, nethylam ne,
di net hyl 5 t&RPFarESf %ﬁé@lwﬁé,us‘fﬁﬁda%eﬂ ',Pf?ﬁﬁrbﬁff%t‘ﬁ%’éfﬁnaﬁsﬁ%rﬁe compodnds

1- (2- hydr oxyfesivilde RopPEIAZieiSperdhe Myth@hlgsiperhhife, NE g hivetyrhiaidigethply| am ne

or cis-2,6-dineth i perazj ne. conmpounds of _f or mul -A and |1-B can
subsequeht 1 BErREEPelRe w@aﬁamﬁ%ﬁ% e ké%%ﬁ@rém%ﬁéifﬂpgazm Fonl'y
salts withg ﬁy’lgipaf&irﬁpi-dﬁnetbjzlﬁmﬁio‘éﬂny&a{ih§ox\l\dii-b,61cﬁm@ﬂgm%>@aﬁ1¢d'.dS come into
consi deration. anples fromthe | arge nunber of such salts are

hydr ochl ori des, hydrobrom des, sul phates, nitrates, citrates, acetates,

nal eat es, succi NME{eedmpdahiesrdsuhilionataad I-Beahelibegesidy Rbovated sntand t he

T L o B TR 0 B AL LR D, 2
3 .n! ~10-? drganidNeditls oB% iRo consileratibn.2Exa@ipdds fFIrNtHellhrgSabigiiet oflsush &lthlte2NH p
- 1 hydrochlorides, hydrobromides, sulphates, nitrates, citrates, acetates, maleates, succinates,
methanesulphonates, p-toluenesulphonates and the like. These salts can be manufactured
according to methods which are known per se and which will be familiar to any person
skilled in the art.

15
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NIV R-RI CH3CH2(OC2H5)s ONIIl R DWF acetal Rr/\11 --T ON |
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wherein R’ has the significance given above.



wherein R has the significance given above. s Scheme 2 R ~~ NH2 OO /S

~+ RS O-0~INHR NRaVIIl Il RBi RCS~N aHRBo0. / | REE-wWNR3 R2
NI-A2 3.l ~ I 2002 RS R%i N' RAOR ~-NNOHPCCI3 IXR5 S, N~ Ra O
R2 ~N N C X wherein R, R2, R3 and R4 haye the significance set ¥ &Ht Rl

above. 5 Scheme 3 /JONH2 ~ ~-O~NG/ -~ Ol OW/NH+ ~~ 0O ~-N~ NH |I-B-1

RNRII Xi RS 1

Scheme 2
RS
1
R! /O NH; 0 0 AN //o N= 4
/4 S R
7 5 N
0] NH + R (0] —_— N
~ 7/ =\ CH
H2 N R4 H2 N
VI I
II
l POCl,

X

RS R
R1 o) R1 o N==
P S/ N= R4 HR® /:S// — R4
A /
N N X
2 —_— / RS = / Cl
R A R
wherein R}, R%, R® and R? have the significance set forth above.
5
Scheme 3
(e}
AN " Ry M
Z — / — N
© I L > 0/ N"/<
~ - NN N0 TN S\ NH, [B1
R N R
1I Xi
R®
+ ,0 I\=‘<
R P NH, 0 K ¢ N
4 1IN /)
o’ W J‘k )\ °© N'—<
— NH TN N > x~J¢  “oH
N XIII
1 XII
L POCLy
- R°
1,0 N=‘<
O [c( 3 //
H1\ /i HR R\/ — N
PN / N < O/ /)
° /”'( =\ cl
= R? XV
I-B

10 wherein R', R% R® and R®have the significances set forth above.



/[TONH2 ORS ~ [~/

~N~ O~-~ONH+ ~-O-N-O- ~wi"
POCK Ot~ O~ HR3 ~~~-N/N~p O\N ~~C
R1, R2) R3 and R5 have the significances set forth above.

"OH ~N N XII1
~ NR3 NXIVI-B 10 wherein
7 3 93!+ 0R02

X

The follow ng conmpounds of formula I-A weye nanufactured according to
Exanpl es 1-123: Exanpl e
No. RLRZR3R4AR51PhSCH3PI per azi nyI HCI—l32PhSCI—I3IVbPi perazinyl | - I CH33PhSCH3NHCH3HC

hSCHBF/gX‘ghoI i n&a%gfaccglﬁl] rrtlodazol yl HCH

H34 Ph SCH3NH2 HCH3
38PhSCH3Benzyl pi

pi per azi nyl

i

ePh8H3Phenyl pi pe-

CH2 CHZNHHCH312PhSCH32, 6- Di et hyl -

razi nyl HCHSllPhSCHS( CH3) 2N-

pi pera2| nyl HCH3134- CH3- PhSCH3Pi per azi nyl HCH3144- CH3- PhSCH3MePi per azi nyl HCH3
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L 2002 17 to 8 with sat.
The aqueous phase was extracted three tinmes with 100 ml of CHzZC12,

NaHC03 solutlon

and

t he

organi ¢ phases ke folldwingdoriplg80ds of fhirhtle f-Bdvean thapvfrpored mdiccc@damentithgr aphy

gﬁgﬁzenggﬁfgﬁénygﬁ%(ﬁ%‘%?%? zagfh;ﬁsédﬁgtK;FLSthgnSIgp§?32%lgf[ 1, 5-a]
pyrimdine as 5 pale vellow crystals, mp. |163-165C,

Example No. Rl R2 R3 RS

124 Ph SCH3 NH» H

125 Ph SCH3 NHCH3 CHs

126 Ph SCH3 N(CH3)2 CHs3

127 Ph SCH3 NH(CH3)3N- CH3

(CH3)2
128 Ph SCH3 MePiperazinyl |CH3
129 Ph SCH3 Benzylpiperazinyl | CH3

As mentioned earlier, the compounds of formulae I-A and I-B are novel. They

have pharmacological properties and possess only a low toxicity. They have as a common

feature they pronounced affinity to 5-HTs receptors and, on the basis of their action at this



c) 0.3 g (3.4 nmol) of piperazine in 10 mM of DV was added to a sol ution
of 0.6 g ( 1.7 mml) of ‘SJULW
3- benzenesul phonyl - 7- chl or o- 5- et hyl - 2- et hyl sul phanyl - pyrazol o [
1,5a]lpy~rimdine in 10 m of DWW and thel{n'xture was stirred at 60C for 2
hrs. The reaction 10 solution was cooled to RT and evaporated in a high
vacuum The residue was partitioned between 2N NaO—| and CHzCl z. The aqueous
phase was extracted three tines with CHZO 2, an corrbl ed or ga

phases wer & €EfPl Y ENGERD 35 for thq ratragnt. i PTesApt ceatr PR dipieders Such as,

chr onat ogr ahyxal h?l@@syc@b%@@ﬁl%@gkﬁa,]&arﬂﬂerﬁrés‘;ﬁ%hﬁ|n|eh?o§’6g1@ﬂdfséx@@is Eneiory

yi el ded O. ?ff %

3- benzenesuPsRaeH %kIHﬁW‘S?SWHW%RW%%FWISd‘?OfJ‘? gutheipersdisegsend pyr az01 o
[ 1,5-a] pyHuntisHtoes asorepl ourl ess crystals, mp. 201-202. Exanple 2

3- Benzenie_sul phon~rl -5-net hyl - 7- (4- et hyl - pi perazin-1-yl)-2-nmeth,, |Y

sul phan, , razolo [ 1,5-al pyrimdine 20 0.15 g ( 1.5 mmol) of

1- et hyl - pi perazrmaebmdlng@fmﬂe c6finp B s Soraditied - A endl-Bah Wédoedunoé with 4k g (
1.275 mol)

3- benzenesdPﬁ%Wlto? Hhe srepters vt ASrerminpb el et phanyl pyrazol o [ 1, 5-a]
pyrimdine in 10 M in DW and stirred at 60 for 2 hrs. The reactlon
solution was coogled,to RT and.eva t in a high,yacuum ,Th e vvas
partitioned bet wAEROATENRRR %E'OE&?@E@%WQS B{H{ﬁb%ﬁ@gﬁﬂﬁlﬁ@sfﬁé@g&@%

t hr ee t lOresrevdptdrs ZonHHzrGhéte usgdd t he conbi ned organi c phases were dri ed
(MygSO4), filtered and evaporated. Subsequent chronmat ography (Si02,

CHzC 2/ MeOH 15:1 ) and crystallization fi-omEtOH yielded 0.40 g (75% of
3- benzenesul phormiecﬁumerhyahrxﬁec(lélsfmfmj/deqntmfegamnr(ee ilmrynht)esﬂrmomg)l iaul phanyl - p

yrazol o[ 1,5 S S _cryst J U~
2002 18 Exapr%lpolrr’@y%é ?]'ﬁg eﬁgglnesu?n eosr?yqshog %’ eeﬂ mﬁss%ag ﬁuspendea HTan ice- COI?a
| ~~han~~yr apbiton| cobsistingrafiFD gim - Ti‘wﬂH@HIdffeﬂ. -10 manMg(Clz,t@is o BDBR%nd 6llubmon of

B e G L i D s

pyri m di ne maﬁﬂﬁlum smd)ufﬂileénnmogtnlzatedaamcwﬁtefdmt 32°Chﬁos 10 Figutessact | on

bet woen 2N RBOH R Rt SR TbIRUER YRR Tl ER R 0% BRI e

wi t h CHzCl zhe atogernéensionediBiin buffargolytiganibe gilleoneentiatior obliained wabS04) |
filtered a 2Cl z/ AcOEt 15:1
P a8t ) USSR G ATBAGR ol

) and crystallizati 0.18
(3benzeﬁ sul phonyl - 5- net hyl - 2- net hyl sul phanyl - pyrazolo [ 1,5-a]

pyrini di n-7-yl) -mBpRYdnfxk @)ﬁ:eﬁﬁmeﬁ&l\&'ﬂg éaeaéd GEMR bAdeS to Btbrmire drQfints, JEPI €
4 (3-Benzenesul phonyl - 5- e | -2-meth | ~pham~pyrazaol of 1,5-al pyrimdin-7-Xl

ani ne 10 mteeﬁu%ét%@/&%@eér%ﬂreswtwqr Hﬂwdqrwe ok thsdestithe hompgamizatn of

0.40 g ( 1.\da tHiWéd)arﬂfsuspended in a buffer solutlon %H 7.4) cons1st1ng of 50 mm Tris-HCl
3- benzenesul phonyl - 7- chl or o- 5- et hyl - yl sul phanyl - pyrazol o[ 1, 5-a] pyri m

idine in 1quﬁer>c5fmmg§hd1(lsth’1mamhm aIRHO i%laS@thsﬂdTh@ wedomemgmanol ut i on

was evaporated in a 20 c nd the residu S partltloned et ween
2N NGt £andUgREEs: Sl éﬁﬁebﬁ% B AT B TmbAeL e roBeent4he Lne

CH2Cl z, and t r gan hases LS SO4 filt nd
evaporat ed. nghq?slg%ggeﬁ 5%% r%‘%ﬁs f&g‘r" gp 3% 1(‘ S %&g@; X% effSpﬁﬁd’ eqes’?
crystalli Z%b%néd%lﬂeargawd@tdﬁiffe@er&ioﬂceﬁ&@%nsﬁf 10° 10M to 10 M. The binding
(3benzenesu| nylfﬁlg . - 2- rreth | sul g{)@né razo &1 5@%

pyrim di n- 7% ‘it5°£rﬂ 3 5%“2 %Pc?Fb”ﬁH %réupé X FFF?)O“ THAE 5
~3- Ben]zenes(BF/Bi'ﬁittyl The ﬁb&rh%hrl‘e%a@ﬁdl wltltjsuglﬂlﬂaﬂﬂm i}I@l&iﬁﬂeﬂ(%O n(l)mng 7. 4)( ?)nd85
1,5-a t -amne a to.,a.solutjon o .
oot 3 53 B fadieaetmbio S Bl B s tad Rl RS R st PR aP b AT By ozl of
1,5-a] pyri mcmtlﬂetmmsolﬁ)tmsﬂ AT telMwegrdrriddi out adtriplicd®d ad drepdatéd thrééhﬁndfsea'thei on
solutlonvva 0 d|n um an ther |due tloned
ot weon 2N REIGHRER RED 10008y AR AN Rave heed a0 ilfed SRl vilop

defined by the following formula



with CHzCO 2, and the conbi ned organi ¢ phases were dried (MyS04), filtered
and evaporated Subsequent chromat ography (Si 02, CHzZC12/ AcCEt 1? ’a@&
crystallization 19 ~ 3 .1 I1L2002fromEtC]—Iy|eIded018 QS%
(3-benzene- sul phonyl - 5- et hyl - 2- nethylsulphanylpyrazolo [ 1, 5

pyri mdin-7-yl)-di nethyl-am ne as col ourl ldss crystals, mp. > 230 Exampl e
6 5

3- Benzenesu~hon, ~| - 5- net hyl - 2- net hyl sul phan~- 7- nor phol i n- 4-, ~p~razol ol, 5- al
p~rimdine 0.20 g (2.2 nmml) of norpkael-ldE&was added to a sol ution of 0.25
g (0.85 mmol) of 14 L

3benzenesul phonyl - 7- chl or o- 5- et hyl - 2- met h{? sul phanyl - pyrazol o [
1,5-a]pyrimdine in 10 101 of DWMF and stirred at 60 for 1 hr. The reaction

sol ution was, ¢aRhese KQOBE@EHQ tHUs’éQQﬁéh%ﬂubrﬁ oF i gh ctsaﬁ,uumts ihevnssifye was
partitioned bet ween . The aqueo se was extract ed

three timesS4ftdH ltstzgepés boatﬁied t%@eé%fﬁ’ﬁﬁoﬁé’tf bpdpshd-cl LBhSa@é@mﬂgaw efghe

(MyS04), i tlgefcpgtdaﬂéimaa@ts%@atsso%tataseaa%tﬁm ehiremaiepr aphy (Si 02,
CHzd 2/ MeCH and crystallization fromEtOH yielded 0.20 g (70% of 3

15 benzene- sulphonyl 5- et hyl - 2- met hyl sul phanyl - 7- nor phol i n-4-yl - pyrazol o

[ 1,5a]pyrimdi n?h@@orﬁ?&ﬂiﬂs |u€§c%of=‘da)i§et@1|tl$the%%nttgﬁﬁa?@ﬁseleéﬁmﬁﬁtﬁto 5-HT
3- Benzenesul phonél Q)W{sig az | - | - 2- met hyl sul phanyl - p, ~azol 020
T

[1,5-al pyri Qi8R u‘BberWFﬂ”)é %‘Fné%él um net hanol ate was added to a

suspension of 0.122 g ( 1 8 mvol) of imdazole in 30 M of DWVF and stirred

at 60 for. 15 mn, Subsequent| | uti

3- benzentsul phoni”le 7OTERY Y%@PW? Azarhdg‘?ﬁ gg}eﬁﬁ’é!gﬂ? Ce‘aigcaﬁl}’raa‘ie%tag €248 5_ q]

- pyrim di ne offhekempsbu@ds diﬂl‘ﬂb‘mvme IatddﬁdillBCtahfbe Sl piesdidaaiendNelg Shithid foemaf 60

for 1 hr. S reaction sol uti ong\ﬁ/as cool ed. to RT and evaporat ed |n%a§3iﬁgh
eous

vacuum The PPERASERIRERIEPURLTRS Jhe BhaaReiraLINeRE e s fan pusteged o
phase was exlgl inahéeftbrinufasbléts raseae&\tabtersCHtZt@aa’& haxddnd bt gadartrierepsuldsgdhitidons,

h d d SO d d ted
o ey & ST iopraigns) e o PRz 1R o PR SBEtRd et cier

yi el ded Ik 3@11@foflﬁb%upﬁ051tor1es, or parentally, e.g. in the form of injection solutions.

3- benzenesul phonyl - 7-i m dazol - 1-yl - 5net hyl - 2- net hyl sul phanyl - pyrazol o[ 1, 5-a
] pyrimdine as colourless crystal, mp. >230. 2 3J UL 2002 20 Exanple 8
3- Benzenesul phonybr the pdodretion efphapinpeutizil prepaydtions thetdmpoudrdyef forinplae

sul phanyl to,;~kr 0 | 0 :
N- benzyl - pi pe)ril s%ﬁlg \;\llgjthg 3 echﬁfg' ?ce?’ ta%ie 2 tg%étgg%g#gﬁnéﬁﬁéﬁrm&lael A
3benzenesul phdhpl cai-be pt@e@ecswnbtphyﬂmazem}byinsm ipleganic-quyorgendd friers.

1, 5-a] pygg mLQ&tBsee L n§taml£;|_& Eb’fm%é‘ﬁ’)e&%t éa(l?‘lte%ﬁ 8%‘59&5 %lﬁﬁﬁdrhhm&e L&RGS 1 on

SO| ution was coofl e evapor at 8 vacuum resi due was
partiti oned ubkstassesh @Nrieys fon tabiets, coated tablets, dragées and hard gelatine capsules. Suitable

carriers for soft gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid
and liquid polyols and the like. Depending on the nature of the active ingredient no
carriers are, however, usually required in the case of soft gelatine capsules. Suitable carriers
25 for the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oils and the like. Suitable carriers for suppositories are, for example, natural or

hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

Moreover, the pharmaceutical preparations can contain preservatives, solubilizers,
30 stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for varying
the osmotic pressure, buffers, masking agents or antioxidants. They can also contain still

other pharmaceutically valuable substances.

Medicaments containing a compound of formula I-A or I-B or a pharmaceutically

35 acceptable salt thereof and a therapeutically inert carrier are also an object of the present



10 CHzd 2. The aqueous phase was extracted three tines with CHZC12, and the
conbi ned organi c phases were dried (MyS04), filtered and evapyf gg
Subsequent chromat ography (Si Gz, CH-Cl12/ MeOH 19:1 ) and cryst rJ t2| on
fromEtCOH yielded 0.36 g (73% of 3benzeﬁ’§
sul phonyl - 7- (4- benzyl - pi per azi n- 1-yl ) - 5- met hyl - 2- met hyl sul phanyl
pyrazol o[ 1, 5-a] pyri mi di ne as col ourless crystals mp. 156-158. 15 Exanple 9
2 [ 4- (3- Benzenesul phonyl - 5- qsf 1-T net h~ ri] sul phan~yr azol of

5-al pyri mrﬁ’ielﬁtlcp-’?f )sﬁlpﬁé‘?eész CR1 lrﬂﬁd‘éth&nﬂ 1CD EOIPPRES grIPZNERDBE §T BPTEL
(2 hydr oxy etdnipduris R FRZIUNE] $RiIBo erelaéean@a11§<a& ﬂaQI& a@fa aadf&ngalés therapp!l ) of
3- benzenesul phonyl - 7-chl oro- 5- et hyl - 2- nethyl - pyraz 1,5
al pyri mi di n#% eé*ﬂf?dpPéﬂOh{“OB?)O &t zraa?tglcaﬂvh %?PC:S%)TO@F 6rnw en& Yol ed
to RT and ewppeit umuﬂlﬂ&mrﬂ@@wm gI@;ﬂcdl@&inﬁuﬁra\t\ﬁﬁ foh td 4 ngned khetyeen
2N NaOH and 25 CHzC12 e aqueous phase was extracted three tines wth
CHzd 2, andPHe€conbi ned organi ¢ phases were dried (MyS04), filtered and
evapor at ed. Subsequent chronat ography (Si Oz, CHzCl 2/ MeCH 19:1) and
crystallization from i el.de 739 f
13 ( 3bengenesul TSRS Tk HTDYRLAD FEabARY By dRruiye 1A sadi-B as
pyri m di n- 7wyl )s thei @haskhdtyht cally haeshblasaltehobé h@&Sn Qfe)t&"aﬁhént oﬁpfkverﬂtﬁﬁr 190.

30 zZ 3 ~a.~ zooz 21 Ie 10 3- Benzenesul phon t hyl - 2-neth | ~phan
D hanopi pai el aDtertots TS iidh & deRr Ry HLHE B oR PR AP et

%phenyllﬂp: @ﬂbﬂétsﬂ?eﬁ%‘iy ald@kgldrst Eahrams&{ Udis@Re, eﬁly&raﬁhxgla(e@alaclmk,) if 5]

enzenesu chl or t u azol o a

Tl di e Ribater ae e ine T st dy R PR e SR esadtngsn

sol uti on wamedizameslst WhREroﬁgdcaa\Aammmﬁdvmmrmthmgthaafmese'IBteﬁtfedsoduze was
artitioned. n 2N he

Pt et od t TARGHE PedtiteineR B R paribulr Fass” I M FAR Y SR APt R Bese o

dried (MySO0d)sagé hdsueaem@mﬂalmmpdrrag pet. do&uh&ﬂquemoomgp)ampgfammypc(uﬁd@»z

g‘;gg; 2{1 . 8_'% 1r19era:lI¥fo uqa tI? %;JFQQSP]CO{;' 19% F;Ln?_< oo If'ea p(i‘ilarmaceutlcagy gccep@ab

(4- phenyl - psaﬂtahatzoﬁ al];hqug)u -the/npreo limif catt ako & pyaeedudditre this issbbwurtd bss
crystals, r’qf;a 4230. 15 Exanple 11 N-f 3-Benzenesul phon~~| - 5- net hyl - 2- net h
| Lul phan ~~1- pc?nazol o[

1,5-a]pyrimdin-7-yl~N , N -di met hyl - et hane-1, 2-diamne 20 0.088 g ( 1 nmol)

of 2-dinethylam Tf?@folmﬂvﬂ'fg BEmas s@90RANEAr -2 2 E%éﬁ@n@gtign i m3re detail.

20 However, they are not intended to limit its scope in any manner.

Example 1

3-Benzenesulphonyl-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo-

[1,5-alpyrimidine

25 a) A solution of 6.30 g (21 mmol) of 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-
3-ylamine and 3.24 ml (25.8 mmol) of ethyl acetoacetate in 20 ml of acetic acid was heated
at reflux for 1.5 hrs. The reaction solution was cooled to 0°C and stirred at this
temperature for 30 min. The separated crystals were filtered off under suction and dried at
50°/10 Torr. There were thus obtained 6.10 g (87%) of 3-benzenesulphonyl-5-methyl-2-

30 methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ol as white crystals, m.p. > 220°.

b) A suspension of 3.0 g (8.94 mmol) of 3-benzenesulphonyl-5-methyl-2-methyl-
sulphanyl-pyrazolo[1,5-a]pyrimidin-7-ol in 20 ml of POCIl; was heated at reflux for
45 min. The reaction solution was cooled to RT and evaporated in a high vacuum. The

35 residue was treated with 100 ml of ice-water and the pH value of the solution was adjusted



(0.5 mmol ) of

3-benzenesul phonyl - 7- chl or o- 5- net hyl - 2- et hyl sul phanyl - pyr azol o[ L 20
1,5a]lpyrimdine in 3 mM of DMF and stirred at 60 for 2 hrs. The r é&?%
sol ution was cooled to RT and evapor at ed]; n a high vacuum The residue was
partitioned between 2N NaOH 25 and CH2C1 The aqueous phase was extracted
three tines with CHZCl z, and the conbi ned organic phases were dried

S04) , fllter ted Subse ue t chro h
B eI e Lt A e f P )
N- (3benz enasﬁﬂfﬂ)jmnyﬂud trervrgadnyd p}ﬁsema\tewdlmnﬂ (W@} -ﬁ}hyl’edmﬂ@{’aporated
1,5-a ri i n h 2-di S url ess
cryst ]aImS/ n‘(l:ﬁi “’fg‘?ﬁ‘i@‘i’%‘ég Clq?(ﬁg% %Etgg I’S(ldue ﬁ@dich% 98;/0? f .4)
(3R 5S9) - 3- Bmmzeresaﬂphcp’rybm\dhlo?e»SSmB'ehgﬂ-mmdnlyyﬂsqip%analzp)naﬂ)lq[l)&zﬂpym@he &- net hyl
sul phan i ne 5 0.28 2 mmol ) of
CISp2 Gy%th a[kf'n)f/ OWCer% he’ \%égslg% ed to a sol gtl(on of %).35 g ( 1 mol) of
3- benzenesulphonyl 7-chl or o- 5- et hyl - 2- et hyl sul phanyl -pyrazolo [ 1, 5-a]

pyrim dine ' COBI 3éo%m%f§:bgra% efin %i Z fBR/IFf\Qahs a%ﬁecf §oasoﬂﬁl eoq‘%téeg

sol uti on was a of a i due was
partiti onedlb’enmémszbeNa@denlmbnyM@hmz mdthgl- hthuhwlm‘ma@epml@blﬁr act ed

th t

(Mysoay 1P DN 6 RTMOER R AN oBRTE MBE 13 sBlion

CHzCl z/ B&0 sahmgmwa)s capled tqls@md ewapanatadnnfam@ghxat@myffbt theglu@ w29partifiosds ) of

(3R 53) - 3-bg f’ﬁﬁk&@?ﬂ}ﬁd calc, oridla éJHé h&’ée%ﬁ@ﬁ!rd&elit}qe)e ténamm' - 2met hyl
Be

sul phanyl - pyrazo rimdine s colfourless cryst 220- 221.
15 Exanpl e @H:Gs, zleqr@mhllpﬁddngﬁm@hﬁécsrwq’rt dged@tgSO,), filtered inde evaporated

| uLpbany | SRl A koY (569 0L Rbi @) daUefhiifean B Ut | 01

5- et hyl sul pelded/0-328 (1180)ud debenzengiybphamnyl-5-metpylr2amsthyBuiphanylvepizetzia- b m
(31,25 §gol ) Bterbloly b-af5iRRGR L oSGl RESHdicome] d as heated at

refl ux hrs. 'The reaction sol utl oIedtoOand stirred at
this tenperature for 30 mn. The separated crystals were filtered off under
suction and dried at 25 50/10 Torr. There were thus obtained 7.20 g (82%
of 5-nethyl - 2- net hyl sul phanyl -3 (t ol ugggndleaul phonyl )-pyrazolo [ 1,5-a J
pyrimdin-7-of as white crystals, mp. > 230. b) A suspension of 3.8 g

(10.8 nmol )3- Bénﬁnmmm-ﬂﬁtmbsmrﬁhﬁﬂyéip&agihql-ﬂgaemét:hgk@bm_w-) -pyrazol o [
1,5-a] pyrimdi @-[Y-ofJ in éOl of POCI3 was heated at reflex for 1 hr. 30 The
reaction s g to RT and evaporated. The residue was treated
with 10 e- er. an H val f sol uti waL sted to
8 with <8 OIERESRRTL Rt Ebetitat t M nletONE P h LR AR PR e
with CHzO 2A). 4$1g|dl Zﬁienmbga)lﬁB(bepMSﬂfhphmlyb%dhﬁoBﬂD(Mﬁﬂ@-meﬁﬁlm@‘mfiﬂand
evapor at ed. ogra Si : e
yi el ded 3. 8pyraz(o @E agPyrg-nydﬁrfe dll;lgg gﬂ%&'ﬁz r@c %red a§6(;° f))r 9 flr bI%e reac{1811!ij
met hyl sul pt‘@h}t[onava(stcoblaétrel?\’ﬂasdjé\ppomdd)mpymgnz\(alcmirm, Fhalqsiduie wad partitiasedal e
yel low crysfal g, NaOk—IQaZ{d]@f%Clz. The aqueous phase was extracted three times with
25 CH;Cl,, and the combined organic phases were dried (MgSOy), filtered and evaporated.
Subsequent chromatography (SiO,, CH,Cl,/MeOH 15:1) and crystallization from EtOH
yielded 0.40 g (75%) of 3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazine-1-yl)-2-

methylsulphanyl-pyrazolo[1,5-a] pyrimidine as colourless crystals, m.p. 209-210°.



2 3 ~a~ 2002 23c) 0.3 g (3.4 nmol) of piperazine in 10 ml of DWVF was
added to a solution of 0.62 g ( 1.7 mmol) of

7- chl or o- 5- net hyl - 2- net hyl - sul phanyl - 3- (t ol uene- 4- sul phonyl )pyra270$ AU![ 1002
1,5-a] pyrimdine in 10 ml of DVF and stijgred at 60 for 2 hrs. The reaction
5 solution was cooled to RT and evaporated in a high vacuum The residue
was partitioned between 2N NaCH and CHzCI z. The aqueous phase was extracted
three tines with CHZC1l2, and the conblén ?riganl c phases were dried
{MyS04), filtered and evapor at ed. Subsé‘&ué’n chr omat ogr aphy (Si 02,

CHzC12/ I\/EO—(36Bénz‘¢nanhbhomalsi-aiethviatmerhvlﬁ harivi-Grtayolel 1 ridfdia-1-A2%)
3-benzenesul Q&PPXm 5- nmet hyI 2- et hyl sul phanyl - 7- pi perazin-1 10 yl - pyrazol o]

[ 1,5-a] pyﬁ—n#dr‘n"e—as colourless crystals, mp. 137-139. Exanple 14

5-Met hXl - 7- (4- net hyl - ~i perazi n-1- XI) - 2- met hyl sul ~hanyl - 3- (t ol uene-4-sul phon
lyln ]éia% angll% !)f 4 3@1)831 {1{)1[11 fj 'glyllalr}lix?eninaéffék-f)\ggsua%de e srol&t%ntor%%t descri bed
7-chl or o- 5- mmmomncefﬁhbdnsmepﬁahgﬂym c(hﬂcnbtﬁemethqzl guhghgmyphanglpazoilellb: 5- a] p
yrim di ne a t

ot nyl - 7- LA R PR BE DS e i afRE (A DEfe epcipg solution was

3-(tol uene evapquapﬁdonylmglp\;alcalzmlaoﬁllhérea]ipe/waspadtlwedéaewemﬂw Na@3Henygst al s,
mp. 22| - a

ol Uene- - sal 3 by fapltba) oifalfeh e SHIRAN CRECEANhE Sornbined
manner tl6 t ¢rganid@bases e drdeMgﬁ@k)eﬁB;reﬂa@dwvaporated Subsequent chromatography
7-chl or o- 5- \ I I)- d, Q[

1 5-a] pyr I%%rz(g c%tE!Bllg%}?&;&é%mﬁhé&%‘fﬁ%E&)%lemg%ﬁ8 géf 755003

met hyl - [ 5- rrleftnlzyrllestzlphemﬂ}ﬂ mthyhaﬁyctthﬂsqlplmnubmaml@mspﬂowym)quﬂa%bmflwl5 a] py
rimdin-7- y$r]11r§’5‘f B8lofdess OyOUls! £5 >oystals, mp. > 230. Exanple 16 30

5- Met hyl - ’

sul phanyl - 3- (t ol uene- 4-sul ~honyl ) - ~rrazol ol ~l ,5-a] ~yrim din-7 lan ne In an
anal ogous manner to that described in Exanple 4, from

7- chl or 855- net hyl - 2net hyl sul phany! - 3- @*8m@&rfe- 4- sul phonyl ) - pyrazol o[ 1, 5-a] p
yr| m di ne andNH3 in MeOH 2 3 .~~~ xOle 24 thert—‘-1 was obt ai ned )

- et hy| PP ERZERE PIRQRY ) Qlo |- ’“!'an —

-7 ylamne ourlescry 3 . 1 : -\.‘

5- net hyl - fPeWﬁ % ?)q{aﬁweowﬁﬁ\@eﬁmo&wsﬁaﬁ 3?%10(* %Oéogﬁl th i) |

]Loyrl m7d| RI 7of-fi E&meﬂé%ulpfhoﬁﬂ 7aa}ﬂbﬂgslu&tmmn@mhtyll@ulqahmyl@@ﬁa?mﬁplesia]p?nﬁaiaﬂs: e [5
rom 7-chl or t ol uene-4-.sul phon yrazol o

1 OTal pyr 1 LTI F R SOHI E DB 2675 e PR SPGB S DR A

di net hy20[ 5h1gbtzhlqdun2armbﬂ1hyésmjiephapyﬂtrtﬁnéd bémeﬁezmwbphwcmzcmyr’alzm o[ 1, 5-a]

pyrimdin-7; C}{Jel)us lgﬂars]g was ex?racteg threeS fimed %%B%IHSCIZ, A the com\c))med organic phases

were dried (MgSOy), filtered and evaporated. Subsequent chromatography (SiO,,

CH,Cl,/AcOEt 7:1) and crystallization from EtOH yielded 0.25 g (66%) of (3-
benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-yl)amine as
25 colourless crystals, m.p. > 230°.

Example 5

dimethyl-amine added to a solution of 0.30 g (0.85 mmol) 3-benzenesulphonyl-7-chloro-
30 5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine in 10 ml of DMF and stirred at
RT for 1 hr. The reaction solution was evaporated in a high vacuum and the residue was
partitioned between 2N NaOH and CH,Cl,. The aqueous phase was extracted three times
with CH,Cl;, and the combined organic phases were dried (MgSQ,), filtered and
evaporated. Subsequent chromatography (SiO,, CH,Cl,/AcOEt 15:1) and crystallization



Exanmpl e 18 15

3-(4-1sopro~, 1- benzenesul phon~) - 5- net hyl - 2- net hyl sul phanyl - 7- 7- pi per azi n- 1-
yl pyrazol of 1,5-a]p~~rinmdine a) 1.8 g (44.6 nmol) of NaH (60% suspensi on
in oil) were added portionw se to a sol utgon of 5 g (22.3 mmol) of 73 JuL 2002
(4-isopropyl - benzenesul phonyl )-acetonitrile and 1. 4 m of CSZ in 20 14 n

of DMSO and stirred at roomtenperature for 45 mn. Subsequently, 2.9 ni

(47 mol ) o jrred
St RT for 2 D iR A b e B R R eV SRS BhL O
were filter @Mraetblb[luhdhiyrlsrudmrbml)aimdeﬁlylyanmlelas z@dulgso myBRloHR/pCP2GD%2. Ther e
were thus obtained 4.9 g (67% of

2(4-i sopropyl - benzenesul phonyl ) - 3, 3- bi s- nethylsulphanyl-acrylonitrile as
pal e yellow 25 crystals, mp. 87-. b) ]g(aﬁa%lé% (7.3 mM) of NHZNHZ was added
to a solution of 2.0 g (6.1 mmuol ) of

2(4isoprp| \ ) DA { itrile in 11
m  of Et&i 5 tjh 30 L ' Pr\i%%%cig'[ionms
evapor at ed MM@M 30 gr aphed (Si 02, CHZCI 2/ I\/EO—I 9:1 ). There were

t hus obtained 1.82 g (69% of

4i sopr opyl - benzenesul phonyl ) - 5- et hyl sul phanyl - )pa/razol ylam ne as a
bei ge foam &P gA2gahmol)en myirpHol@e wys @@de@ tﬂﬁwl)ltlmo 25g(0.85 mmOl) of 3-

(4 S0P OBYyRN SRS, IRk dn TEL VL BRSO 20 SR Ohaklea e

and 1.13 ni é g/ ace acet telnl 357dcetic acid was
heated a0 réd ﬂg&Dwanﬁ sgrgd gt 60T e Irlra dihie seaction salution Wascoolsdite8Ttawd0 and 2

3 ~ a ~ 2002ygnrtd if ﬁ%gﬁ‘(ra&;ﬂw T YRE RS ?arftf?irong@béﬂv@en e enpanat ed
crystals werefiltered off and dried at 50/10 Torr. There were thus
obt ai ned 1. §Ha§ly Fhopqedous phase was extracted three times with CH;Cl;, and the combined

3-(4-isopr OBiééanll?f}%%w SR P50, [T %l uhd @@atphyalt&w S?JB@éhxllendOah"r&%Qdogiaphy

1,5-a] pyrim - white crystals, mp. 230.. 5 d)” A suspension
1.8 g (4.8 ,@]16]2,) HClefMeOH 25:1) an crystallization from EtOH yielded 0.20 g (70%) of 3-

3-(4-isopy OBYlIlZeB@-I%W merfmh)z rﬁetﬂﬁlg\kl?ﬂla‘r%ﬂmrﬂa blhma)‘léﬂxr&wo@?@ o[1,5-a]p
ea

yrimdin-7-0 gom (g rEOCB ed at uxfor
reacti on soP iRg 2 EYBIRTS E¥SIRS BRIZEvEWor at ed. The resi due was treat ed

with 100 m of ice-water and the pH value of the solution was adjusted to 8
wi th sat. NaHCO3 sol ution. The aqueouzbgha e was extracted three tines with
CHzCl z, and the 10 organi c phases wer I\/gSO4) filtered and .
evaporated, haRRY.h9%., e oShiiGfES! due Vi el ded
3- (4-i s opy.bhémaandaid phonyl ) - 5- net hyl - 2- net hyI sul phanyl - pyrazol o |

1,5-a] pyrimdin-7-of as pale yellow crystals, mp.183-184. 15 e) In an
anal ogous nmanner to that described in Exanple Ic), from

7-chl or o- 3- ©4ﬁ85gdrb15013§do¥)bné sedmesndtdmbae jadedded hyd s@pesidysfLl2plzgahplmpyl)azol

o[ 15a]pyr iLne the

3-(4- |sopropy %3%03%1r?2%u F)an§5tlrr a{]a?@gf%r ?H‘y’l’sulf uﬁe)r/lfly’ sﬁ}upt)lé)%)zfl n-1-y
| - pyrazol o[ D SB-ga(]lp'bynmmi)chfﬁdaeasencmhdwnlyb%shkorq'-étraéthyl Mmthyi»suhi}ﬁnylzo Exanpl e
19 3-(4-)

-benz ene S %&%ﬁolo[ 1) >3 R%Ttllﬁﬂqmezm 12 ml %f DMI:-"Lwas adéclreg to thlsﬁ_sustnsE)n and st1rred at

~L| sul phanyI69 pfetr ddzolbe t_elact1® %zlutmywas nodcdn@ RT\ame\anall 02 haghhveaevumo t hat

gg?\(z:relnte)ggl Iphony%@%%agfpﬁlft tl%gkgb&ﬁle%;ul p gﬁ{/ ’ﬁg@glﬁ% ﬁ?e[ agiuegus has?,?"f‘sm di ne
and 1 met hylextyaqted télzwwncsmﬂeck;l@z,@bd therreehbined organic phases were drlecﬁ) (MgSO4),
3- (4- |sopr09yﬂereﬁ%ﬂﬁ%?%%%t9ﬁ%ké ugxlxmrré}}{éto%ragﬂﬂ%ﬁ@’ CHah, %H"I§r)>éhh 2-meth

yl sul phan pyrazol o ne as c ess crg , mp. 218-219.
2 3 J U 30 200ptallgatuafrpimeEt@dl vielded 0.30 g (51%) of 3-benzenesulphonyl-7- 1m1dazol 1-yl-5-

methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as colourless crystal, m.p. >230°.



3-(4-1sopropyl - benzenesul pho~rl)-5-net hyl - 7- (4- et hyl - pi ~erazi n-1-yl ) - 2- met
hvl sul phan~rl| -~nazolo [ 1,5-al pyrimdine 5 In an anal ogous nmanner to that
described in Exanple 4, from 13 JuL 2002
7-chl oro- 3- (4-isopropyl benzenesul phonyl ) -f5- met hyl - 2- net hyl sul phanyl - pyr azol
o[ 1,5-a] pyrimdine and NH3 in MeOH there was obtai ned

3-(4-isopropyl - benzenesul phonyl ) - 5- net hyl - 7- (4- net hyl pi perazin-1-yl)-2-neth
yl sul phanyl - pyrazol o[ 1, 5- a] pyri m di neagxa(rzrg)llé)yrl ess crystals, mp. >230. 10
Exanpl e 21 f P

3-(4-1sopr~~rl-benzenesul phonyl ) -5-net hyl - 2- met hXl sul phan~| - pyrazol o f
é’egé?ilbeér: : =o_' n I | ol ! _ I am ne rllriq F : :_‘o n?sr&p%gntlp t hat
benzenesul pphenybdldfiss- inlidide met hyl sul phanyl - pyrazol o[ 1, 5-a] pyri m di ne and
di met hyl am ne in Et OH there was obtai ned

[ 3- (4-isopropyl - benzenesul phonyl ) - 5- net hyl - 2net hyl sul phanyl - pyrazol o |

1, 5-a] pyri 03digr2 rambl) pf Nebameylpiperadinereasasldedtoousdless afiOyStgall sSnmol) pf 3-

222-224. 20, Ex | 2,22 .35 (A-1ert - But,, | - | ph ) z 55 et hyl - 2- met h,
2 aul pha- - PR RRy T LAt o gl eI RS EAERIL B RERI | 5 e O
manner to tBatl cd&MF hibstirred #66hfok @ hi8 Ehe reatidh solation wanigpdedamRT and

(4-tert butyIC- n e(pesuﬂ.gg rlY;' )n aeet nitrile thred\é% obﬁﬁil\p%ﬂ{ d

3-(4-t t- b \{a ﬁ_%& 111 a f1 ga uin. € residue was partl 0one etween a an

sul( phoﬁ;/IIO) - %H%ﬁlzofefgi gglxeneuhphasewaetmyalcgdltkmatimes pyth&Zt)Ch,, pnd thecagnbpmedi mi di ne
as a bei ge foam: ) 0 AN ARNGRS ARRASHd0HopAta I§3SLREH S IBLE

lc), from
3- (4-t ert - b(8iQpShAdrbe@H b hydnd-cTystdllization SromeEiBH yizlded OI3¢plgdd3YPhafBs| - pyr azo

o[ 1, 5- a] pyrLi.di Ay _
3 (4 rert - boro by AaaE-EbaEy Bk EEL Y85 ARl Pl hylsulphany

sul phanyl - 7ppiapdpHZA-alpyrigidipy paccddwiess Gysdlpyrp.Ab6H1A8" as col our | ess
crystal s;s mp. 178180. 2 3 .JIIL 20a2 27 Exanple 23

3-(4-tert-Butyl - benzenesul phonyl ) -5-net hyl - 7- (4-neth

~LI - pi perazi n- 1- ~1) - 2- met hyl sul phawl ~yExargllo® 1,5-a]~ yrinmidine In an
anal ogous nmanner to that described in Exanple 2, from

3-(4-tert-butl Tl - benzeneb
sul phony| )_ 4 ghesinplh v, ; atily DN PWYazo -2 911¢h ;

and 1 net hy la‘%?rf-iiér_!']n& ihere was obtai ned

3-(4-tert-butyl-benzenesul phonyl ) - 5- net hyl - 7- (4net hyl - pi perazi n-1-yl) - 2- et
hyl sul p&nyl - pyrazol o[ 1, 5-a] pyri mi di ne as col ourl ess crystals, mp.

238- 239. 100.56?@%3151& 1(2-hydroxyethyl)-piperazine was added to a solution of 0.35 g
3-(4-tert-Butyl-benzenesul ~hony|ﬁ% g net hyl - 2- net hyl sul ~phan~l ~ razol of 1

5-a] pyri m di mmollgf Aibsezepasulghomral-chlores Srrmether2-msthlaipheeWcrasele (1A Exanpl e

4, from a]pyrimidine and stirred at 60° for 2 hrs. The reaction solution was cooled to RT and
B Ry e Sl oo bt el L -y
3- (4-t erss- bubythbane QdFLGb‘é)_Uk phBwhs exfradRi filee AniEB it ICHLDh 2V he @iZQ] O [
1,5-a J pyr L)rrgag}cq)_hzgeg wete é}?eda(iflg%%lﬁlﬁﬁtleree 3nd e a%%?altestd. g&)géqu:ntzc%%matography
(§10,,CH,Cly/MeOH 19:1) and crystallization from EtOH yielded 0.36 g (73%) of 2-[4-(3-
benzenesulphonyl-5-methyl-methylsulphanyl-pyrazolo{1,5-a] pyrimidin-7-yl)-piperazin-

PY

=g "

yl]-ethanol as colourless crystals, m.p. 189-190°.
30



Exanmpl e 25 3-(4-Chl or o- benzenesul phon;

rl)-5-nethyl - 2- net hyl sul pha~| - 7- pi perazi n-1-, ~120 pyrazol o 1, 5-al pyri m di ne
(a) In an anal ogous manner to that described in Exanple 18 a) to?@d)Jul 1002
starting from (4chl oro-benzenesul phonyl)-acetonitrile there was obtained
7-chl or o- 3- (4- chl or o- benzenesul phonyl ) - 5- nethyl 2- met hyl sul phanyl - pyrazol o
[ 1,5-a] pyrimdine as a colourless foam (b) In an anal ogous manner to
that described in Exanple Ic), from 7- chI qOS (4-chl oro25
benzenesulphonyl)-5-nethy|-2-nethy|su Ob pyrazolo [ 1,5-a] pyrimdine
and pi perazine there was obtai ned
3-(4-chl oro; I-h? yl)
yrazolo[1,5-' " T ST OtC
?nn~ 28 Exam;qﬁﬁ g@mldme
3- (4- Chl @r o- benzenesul ~honyl ) - 5- net hyl - 7- (4- met h, ~I| - pi perazi n-1-yl)-2-nmet hy
| su~hanvl™- ~yrazol o~ 1, 5-al pyrim dine In an anal ogous manner to that

descri bed i 0.1kgdinpimeol? of Nrgirenyl-wipérazioe @aq attided kor g@ffution of 0.17 g (0.5 mmol) of 3-
?ernréteﬂglsu:)?gg Pz\éer%SHF_}ltoH%lh%chl ro- Ogﬁ%h}ﬁ%g%@&x@ysLlpBXrKy?—%)%aggloE’l’,?—aﬁJ}Q' 1d{1r1|e(iil ne and
3-(4-chl or 03 e o ©ME ahpstonad a)t66° foe? hysl Tl‘xe(rébn'émh;dluqmmmsambltdle R)and- et hyl s
ul phanyl - i mdipne r 200- 201.
10" Beanpl o 500 er i D ras i, ol poditopfERerbbshERGorAR

| sul phanphpgthghl dhe aqieoab plyase wedkxtactet dhreantmeswialn Cihel,ogoithe cambimedt o t hat

descri bed i I
el or o, PremtR s rerd iR (MesOu), filtened and graporsted. Subgegen AR PR o
1, 5- a] pyri mMYPaCHuid/ Me®H i0: LEankizHtalliretien ﬁuaen EI@&hylnlddd 0.16 g (67%) of 3-

3- (4-chl or oy, ho I

1,5-a]lpyrim %ﬁgﬁ%ﬂﬁghﬁg%?%g Igﬁbﬂydlggan??té?g pzighﬁ%g‘y&h%daﬁgkg‘[ﬂ?lo 1258
3-(4- Chloroahﬂnzeﬁ@sa$gﬂ@n%$9ﬂ5ﬂﬁﬁﬁmyl>23m%th | Lsul phanyl -p rr~l o~

1, 5-al pyysi mi di n20 7-yl]-di nethyl -amne In an anal ogous nmanner to that
descrlbe3 in Exanple 5, from

7-chl or o- 3- (4- chlorobenzenesulphonyI)EsinEkﬂil-Z met hyl sul phanyl - pyrazol o |
1,5-a] pyrimdine and dinethylam ne in EtOH t here was obtai ned

[ 3- (4-chl oro- benzenesul-honyl) 5- nethyl 2 neth Isulphanyl pyrazolo

1, 5-a] pyri nmg enepulphanyl s lsulphanyl-p 5 alpy -,
223. Exanpl g @dlmeth 1-ethane-1,2- dlamme

3-(2,4-D chrﬁrﬁfﬁéﬁi%ﬁé§ﬁrﬁﬁ6ﬁ2775?nethyI 2-met | ~| sul ~pha~I - 7- p~erazi n-1-, ~
twr azol 0 1,5-a],pyrimdine 30 (a) In an anal ogous manner to that descri bed

in Exanple é%B@% (1 Sinkhl) oﬁi—ﬁfrﬁét ar;xirnggﬂh lamine was added to a solutlon ofO 17 g
(2 4chl or o- ?enzen iﬂ}ggon yl) n|tr|Ie t her

-chl or o- 3- 5nzenesu ony -7-chloro-5- methy? 2- methylsulpi'xanyl pyrazolo[1,5-
a]pyrimidine in 3 ml of DMF and stirred at 60° for 2 hrs. The reaction solution was cooled
to RT and evaporated in a high vacuum. The residue was partitioned between 2N NaOH

25 and CH,CL,. The aqueous phase was extracted three times with CH,Cl,, and the combined
organic phases were dried (MgSO,), filtered and evaporated. Subsequent chromatography
(SiO,, CH,Cly/MeOH 19:1) and crystallization from EtOH yielded 0.23 g (73%) of N-(3-
benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-yl)-N',N'-
dimethyl-ethane-1,2-diamine as colourless crystals, m.p. 190-191°.
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23J !t ~ 2002 29 benzenesulphonyl)-5-nethy|-2-nethy|su|phanyl-pyrazolgﬁi
1,5-a] pyrimdine as a colourless foam (b) In an anal ogous manner}) 3 giilt
described in Exanple lIc), from

7-ch|oro-3-(2,4dichloro-benzenesulphonyl% 5- et hyl - 2- met hyl sul phanyl - pyrazo
lo [ 1,5-a] pyrimdine and 5 piperazine %ere was obt ai ned

3-(2, 4-di chl or o- benzenesul phonyl ) - 5- net hyl - 2- net hyl sul phanyl - 7- pi per azi n- 1-
yl - pyrazol o[ 1, 5-a] pyri mi di ne as col ou Iesa ¢ ystals, mp. >230. Exanple 30
3- (2, 4- Chl or o- benzenesul phon~~l ) - 5- ne£¥¥¥l$r%4-neth~pi~perazin-1-y|

-2-neth, 10 sul phanyl - pyrazol of 1,5-al,Qyrimdine In an anal ogous nenner to
t hat descr|--o xanpl ) o )
7- chl or 0- 3-{ 22 eH-ChiGFoben s : SPREEHS FEERY : yl - pyrazo
| o[ 1, 5-a] pymlﬁnadvln@yramb 115e4 bvﬂlmmnger azi ne there was obt ai ned

3-(2, 4-chl or o- benzenesul phonyl ) - 5- net hyl - 7- (4net hyl - pi perazi n-1-yl)-2-net hy
Isulphangl-pyrazolo[l 5-a] pyrimdine as colourless 15 crystals, mp. >230.
Exgzﬁpze Cﬁll 0.28 g (2 mmol) of cis-2,6- dlmetgylplperazme was added to a solhutlon of0.35 g (1 rrimol)

-C2, 4- org-benzen nmet an -yl azo
L5 s, pyri ¥ aéwsgﬂsﬁlnﬁﬁ%%n@%me&a% SR P BRAC B B e
Exanpl e 4, inrsofl oFEMIFana-s8rré@at0L Fdr@rtad 0The reaction solutlon was cooled to RT and

benzenesul phgn deaSn TR e 2T A SHL PR iR 87k Qedr oo R By m i ne
3-(2, 4- abl O@Hzﬁenﬂeampabwp}myd Was&xﬁ&dtéd/ihfébt[rﬁEMk}SGHﬁﬁB,m)nldphé eahifed 1, 5-aJ
B a7 br omo. SERDERBGSH B ey MBSO R IR it oot ReheeT T e A e Y. pr o
zol of 1, 5- alSi®x CHYCHiMeOHal9: 1) and ryata kil atipouSoman@ el yielded 29 g (vs€yrdfbed i n

Fﬁggl 3@;‘80@%1 23§’}e’nz§r¥e§£ltphg 1-f7 (grg' cﬁlmelihyrl’r?nlpbe?:pzﬁgrll-ey?)l’-lg-%?e%]%l?-_ acetonitrile

3- (4- br ono- ﬂneﬂhxleuiehuhyflﬂwraybl)){lzs-a}ﬁyamdfﬁemetdi(ylhrlezs ongithly, rapl pHa2BAP- pyrazol o( 1
, 5- a]pyr m dine as a 30 colourless foam (b) In an anal ogous manner to that
descrlbe in Exanple lIc), from

3- (4- bronobenzenesul phonyl ) - 7- chl or o- Examgiléy3 - 2- met hyl sul phanyl - pyrazol o[ 1,
5-a] pyri m di ne and 2 3 ,1lU 2002 30 piperazine there was obt ai ned

3- (4- brono- benzenesulphonyl) 5- nethyl 2- nethylsulphanyl 7- pi perazin-1-yl - py
razol o[ 1, 53-8k i xsneatinll-Gumbthglsulg azip: 1-A 49244 ganpl e 33 3-
(4- Br ono- be rB?ﬁ%lphonyl) 5- nethyl 7-(4- neth ~p|nera2|n 1-yl)-2-methyl sul p
hanyl - p%ra al pyrimdine

a) A solution of 7.08 g (25 mmol) of 5-methylsulphanyl-4-(toluene-4-sulphonyl)-2H-
pyrazol-3-ylamine and 4.0 ml (31.25 mmol) of ethyl acetoacetate in 30 | of acetic acid was
heated at reflux for 1.5 hrs. The reaction solution was cooled to 0° and stirred at this
temperature for 30 min. The separated crystals were filtered off under suction and dried at
25 50°/10 Torr. There were thus obtained 7.20 g (82%) of 5-methyl-2-methylsulphanyl-3-
(toluene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-ol as white crystals, m.p. > 230°.

b) A suspension of 3.8 g (10.8 mmol) of 5-methyl-2-methylsulphanyl-3-(toluene-4-
sulphonyl)-pyrazolo[1,5-a] pyrimidin-7-ol in 20 1 of POCl; was heated at reflux for 1 hr.

30 The reaction solution was cooled to RT and evaporated. The residue was treated with
100 ml of ice-water and the pH value of the solution was adjusted to 8 with sat. NaHCO;
solution. The aqueous phase was extracted three times with CH,Cl,, and the organic
phases were dried (MgSOy), filtered and evaporated. Chromatography (SiO,,
CH:Cly/AcOEt 25:1) of the residue yielded 3.8 g (95%) of 7-chloro-5-methyl-2-

35 methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1,5-a] pyrimidine as pale yellow
crystals, m.p. 197-198°.



I n an anal ogous manner to that described in Exanple 2, from
3-(4-bronn-benzenesu|phonyl)-?-chloro-5-nethy|-2-nethy|su|phanyl-gyraZﬂhf[l
5-a]lpyrimdine and 1 10 net hyl - pi perazi ne there was obt ai ned

3- (4- brono- benzenesul phonyl ) - 5- met hyl - 7- (4net hyl - pi per azi n-1-yl) - 2-met hyl su
| phanyl - pyrazol o[ 1, 5-a] pyri m di ne as colourless crystals, mp. 202-203.
Exanpl e 34 15

3- (4- Brono- benzenesul pho~l | - 5- met h, ~~I - 2- met hx| sul phanyl - ~yr azol of
1,5-a].,pyrimdin7-ylam ne In an anal ogous manner to that described in
Exanpl e 4, tJy 08ig (3.4 mmol) of piperazine in 10 ml of DMF was added to a solution 0f 0.62 g

3-(4-brono zen n -7- I r 055 2- I han | - pyrazol o[ 1
,5-a]pyrinlgfz %z kﬁﬁgpﬁ'kﬂﬁﬂﬁg eréﬂﬁhs %%34% ?ﬁ 24 fﬁ

3-(4-br orm penzen E]Sﬂhlﬂﬂlﬂ')lﬁi)]eﬁ* hemhyf DM—Frmti lagitreds htpdrOén‘q/rI 22rs. The reaction
%(l;ﬁrzjloleo 5 éoltllig%\évfa%co)? %—btgnzea(raa]se&?e%%%tﬁy gl‘n%?ﬁs.'ulﬁ%{ g’fﬁe reﬁdue B partlt:?oned

| ~phan, ~~i pbezem2- NdeH and OO (L, Ehahqngebunp}thﬂWaQ&tx(aat)ed threanimasnwitbgous

manner to t es 1 tQ. i.ng .fr
(4met hoxy- benzzerfésuq'tlhﬁ Cgm}: neg)(() onl ra|§s?ef%%%eg)(@bg%ﬁgfﬁgéngreq’aporated'

7-chl or o- 3- ﬁdbmumwmmomm (B RNGHCHAMEI Y 1) 2ndetyspllisatigrhaom Et Q¥ azol o
1, 5- j
thai deber B i DAaApRACF L Uk RERIr SR sty 0RO PRALRAONT. ARRLHA. .1 O

met hoxy- lﬁ)enszﬁsml@hdnylp)rmﬁndm¢ sydol @rlrsstnystabs hppai3g113gYr azol o [ 1, 5-a]

pyri m di ne and pi perazi ne there was obtai ned

3- (4- net hoxy- benzenesul phonyl ) - 5- et hyl - 2- met hyl sul phanyl - 7- plpera2|n 1-yl -
pyrazolo [ 1,5-a] pyrlnldlne as colourkgﬁﬁ leGystals, mp.176-177. Z 3 JU
2002 31 Exanple 36 3-(4- Met hoxy-benzenesut phonyl ~- 5-net hyl - 7- (4-met h

~~| - pi perazin-1-yl|-2-meth ~~1su~hanyl - pyrazol oLl ,S-al~yrimdine 5 In an

anal ogous n‘%%g{hvf:? (Ii %hﬁ%&rk}?ﬁq \;”12 JI_LCL 1.1» ’n 1f£ {Blu ne-4-sulpho

7-chl oro- 3- (4- ﬁEthOXyDenZEHGSUIpnOHyI - et sulp - yrazol o
[ 1,5- a]b&rmﬁ&ﬂﬂﬂé&éﬂhﬂlﬂaémyl-p|pera2|ne there was obtalned

3- (4 nmet hoxy- benzenesul phonyl ) - 5- net hyl - 7- (4net hyl - pi perazi n- 1-yl ) - 2- net hyl
sul phanyl - pyrazol o[ 1, 5-a] pyri m di ne as col ourl ess crystals, % 212-213.
10 Exanpl e éria@a(l dogaws meepeiierihesiesibeh BriAampe Zrdtamy ¥ -chloge-5hmethyl-2-

| ~. sul phanyly il i Mo I5 an apahog enner
to that descr%ﬁﬁﬂﬁggﬁ%&l&e -4 %P‘Hpngl)%ﬂaz o1 A%pyrimidihe 19HEHSI-

7-chl or o- 3- @meﬁﬂqfdk%@ﬁﬁeh@wﬁéh@ﬁwlﬂ -S4-msthpizersan-Ayls Tmpansatehspylaz ol o
[ 1,5-2a] 2dOYBL%bldbﬁbe4-§aﬁl h&i¥d)- Fg}aﬂo@o[wtsqji Vil EBn BT oRRkRiseftals, m.p. 221-223°.

3- (4 met hoxy- benzenesul phony 5-meth F ﬂfthylsulphanyl pyrazol o[ 1, 5- a] py
rimdin-7- yI am ne as col ourless cryst >230. Exanpl e 38

5- Met hyl - 7- (
sul phanyl - 3 Criaph ] e e ‘
anal ogous n&gﬂgﬁmmﬁ t hat descrlbed in Exanple 18 a) to d) starting from
(napht hal ene- 2- sul phonyl ) -acetonitrile there was obtai ned

7- chl or o- 5- net hyl - 2- net hyl sul phanyl - 3- ( napht hal ene- 2- sul phonyl ) - pyrazol o[
1, 5- a] pyz3 miflknendsgaus Gtnder loahist desribed in Example 3, from 7-chloro-5-methyl-2-

methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidine and methylamine in

)

pmethyl-c-gethy

EtOH there was obtained methyl-[5-methyl-2-methylsulphanyl-3- (toluene-4-sulphonyl)-
pyrazolo[1,5-a]pyrimidin-7-yl]-amine as colourless crystals, m.p. > 230°.

Example 16

30 5-Methyl-2-methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1,5-a] pyrimidin-7-
ylamine

In an analogous manner to that described in Example 4, from 7-chloro-5-methyl-2-

methylsulphanyl-3-(toluene-4-sulphonyl)-pyrazolo[1,5-a]pyrimidine and NH3 in MeOH



(b) I'n an anal ogous manner to that described in Exanple 2), fro

7-chl or o- 5- et hyl - 225 net hyl sul phanyl - 3- (napht hal ene- 2- squhonyQ}Jﬁ&ﬁmﬂolo
[ 1,5-a] py~rimdine and 1-nethyl piperazine there was obtained
5-nethy|-7-(4-nethy|-piperazin-l-yl)-2-n§&hylsulphanyl3-(naphtha|ene-2-su|p
honyl ) - pyrazol o[ 1, 5-a] pyri m di ne as col ourl ess crystals, mp.> 230 32 Z ~
~u~ t oot Exanple 39 Di net h, ~~[ 5- et hyl - 2- et h,

I I ey R S B L R STk B

7- chl or o- 5- peiiMin-2-yhamine as colourless crystals, m.p. > 230°.

nmet hyl sul phanyl - 3- ( napht hal ene- 2- sul phonyl ) - pyrazol o[ 1, 5-a] pyri m di ne and
di rethylamne in Et OH there was obt ai ned

di met hyl - [ 5- net hyl - 2- net hyl sul phanyl - éﬁ%ﬂ@g?&halene 2- sul phonyl ) - pyrazol o[ 1
, 5- a]pyrlnldln 7-yl]- anlne as col ourl Sstals, mp. >230 10 Exanple 40
5- Met hyl - th, | ) '

uyrim di et r—att—afic

from pyrimidin—?-yl -amine

7- chl or o- 5- net hyl - 2net hyl sul phanyl - 3- (napht hal ene- 2- sul phonyl ) - pyrazol o(1, 5
-a]pyrimdine and NH3 in 15 MeCH there was obtai ned

5- et hyl - 2- h&txmdakugbpﬂmmy:her% {napsthibddan &x2mplel Spfronyl-idyreas-ohahfl-2t, 5- a]

pyrlnldlne | our o)
5 et hyl - o- el hG TR, GPLOHE SEpuGh bR g M Pal s A CE T R Mhming nesu
phont r 1 )120 mﬁt@iblh@fe vﬂgs@bmqul dimethgtl- fﬁerr(e&)yl Bnnahylamiahwbas(tafameét- to that

described i 0°
(4trifluoro ﬁg@ﬁ%gﬁlﬁg%§§ esul héﬁ&ﬁ}géyé?gnl??gyou%ﬁ%agﬁﬁégngb?éﬁned
7-chl or o- 5- net hyl - 2met hyl sul phanyl - 3- (4-trifl uor onet hoxy- benzenesul phonyl ) -
pyrazolo [ 1,5-a] pyrimdine as a colggnﬁ§§§8foan1 25 (b) In an anal ogous

manner to that described in Exanple IC
7-chl or o- 5- net hyl - 2nethy|su|phany| 3-(4- trlfluoronethoxybenzenesulphonyl) p

yrazoloh51 P

azin-1-vl-

5-nmet hyl'- ' —yt- TEL TOXY- benzenesu
phonyl) - pyra%mﬁﬁﬂ@éﬁﬂﬁmm@sh&qln1d|ne as colourless crystals m p. 203-204.

30 332~ ~~1. 2~~~ Exanple 42

5- Met hyl - 7- (4- et hyl - pi perazi n- 1-vl) - 2-net h, ~ul phanyl - 3- (4-trifl uoronet hoxy

benzenesul phoh$ gi§+-azuneld ofiNsH 450% shspersiorein i) avere: ed potrpnvaserie e selgtiomat
descri bed i g ﬂ(é%' inrol) Jf r@'i@o%rcﬁ:m B&Qeéesﬂﬁ:ﬁnbﬂ}l)' Jcetonitrile and 1.4 ml of CS; in

20 14 ml of DMSO and stirred at room temperature for 45 min. Subsequently, 2.9 ml
(47 mmol) of methyl iodide were slowly added dropwise thereto and stirred at RT for
2 hrs. After the addition of 30 ml of H,O the separated crystals were filtered off under
suction and crystallized from EtOH,/CH,Cl,. There were thus obtained 4.9 g (67%) of 2-
(4-isopropyl-benzenesulphonyl)-3,3-bis-methylsulphanyl-acrylonitrile as pale yellow

25 crystals, m.p. 87-.

b) 0.36 ml (7.3 ml) of NH,;NH; was added to a solution of 2.0 g (6.1 mmol) of 2-(4-
isopropyl-benzenesulphonyl)-3,3-bis-methylsulphanyl-acrylonitrile in 11 ml of EtOH and
heated at reflux for 30 min. The pale brown solution was evaporated and chromato-

30 graphed (SiO,, CH,Cly/MeOH 9:1). There were thus obtained 1.82 g (69%) of 4-
isopropyl-benzenesulphonyl)-5-methylsulphanyl-2H-pyrazol-3-ylamine as a beige foam.

c) A solution of 1.80 g (5.8 mmol) of 4-(4-isopropyl-benzenesulphonyl)-5-methyl-
sulphanyl)-2H-pyrazol-3-ylamine and 1.13 ml (8.8 mmol) of ethyl acetoacetate in 10 ml of

35 acetic acid was heated at reflux for 1.5 hrs. The reaction solution was cooled to 0° and



5

nmet hyl sul phanyl - 3-(4-trifl uoronet hoxybenzenesul phonyl ) - pyrazol o[ 1,5a]l pyrim
dine and 1-nethyl - pi perazine there was obtained % JUL 2002
5-met hyl - 7- (4- net hyl - pi perazi n-1-yl) - 2- mg§ hyl sul phanyl - 3- (4-trifl uoromet hox
y- benzenesul phonyl ) -pyrazolo [ 1,5-a] pyrimdine as colourless crystals,
mp. 213-214. 10 Exanpl e 43 3- (4- Fl uor o- benzenesul phon~

- 5-met hyl - 2.t sul pha~ dlerazi zRL.9 i ne
(a) I'n an anA 8%th15 trerIETll relrearture fo aIP desgrs?pﬁr%ecpcry%xlé“eTe[ﬁlefée%a(iaé%rpdyciﬁeqlag
starting f r&@ﬁmommoﬂmmmemmmmmag e86es) el Bt (Hibapropydibenzwassubiitoaylned

7-chl or o- 3-( 4- r zZ

sul phonyl ) -5- eh%yﬁ% I-%Et%ﬁgltﬂﬁy?nsyulpﬁﬁg%lg Ly %%81“1‘{‘ 10]5355‘]hne CryStal e a>523g

col ourl ess foam (b) I n an anal ogous manner to that descrl bed |n Exanpl e
lc), from R )

7-chl or o- 3 AfS\JS Slrl% réﬁgle% §4F n&?\l))/f)fgfg- %{SRE)/IIOP?-%]E?WF B]ilowgnyfnet}yr azolo[ 1
, 5-a] pyri mrdetﬂmlswalpharpﬂwraazlph]es-ah:qrmid\iay -obina@i0malcbf POCl; was heated at reflux for

3- (4- 1 uor o 3F0; PHES B8 Mo Pl G A s IR e LR B AR

yrazol o[ 1, 5-a ne as €ess crys al's anple
44 with 100 ml of ice-water and the pH value of the solution was ad;usted to 8 with sat.

3-(4-Fl uor e IRBr &R 2- et h,
~| sul phanxﬁq%qgé (ﬁﬁ{#&gh@?aalq#cr“%rﬁﬂg%eﬁgsfgtrééed’%wa%ﬂa %Vgﬁms@ﬁrrﬁ jeaPX%%e t hat
descri bé@l iargiapiises werefdrigdn(MgSOy), filtered and evaporated. Chromatography (S10,,

7ot or o- 3l uongbenzenen aanyii 1 TEL Wl FtTEt b agbanany! - pyrazol of 1

, 5-a] pyrimdihe an eralnethe was ob

3-(4-f1 uor dlebm@ﬂehqnyﬂmmwtbﬂ{% methiilsulpharylperaaglo p3-plyamidiniZ-gl aspalenet hyl s
ul phanyl - pw.a2® gaiSS ng’lg}ihdl ne as colourless crystals, mp. 197-198. 30
23J U L 002 3 ol e 4

3 (4- Fl uor o- benzenesulphonyl) 5- et hyl - 2- met hyl sul phan, ~pyr azol of

4 ff"olronlﬁ? | I:Fr)]?}é ?gzgﬁ?g&glnkdgrngpm%ﬂal&%mﬁd RRASIpIL 0ol fhah 7Hde3shiPed i n Exanple
benzenesul piRIFGPYEnzERPhonyhet-mgthyiR phethylsulphanyl pyiezqloll, Salgyripidineand ne
and NH3 in ﬂf%gﬁkﬂ]@ﬁ{e?e waoshh & ﬁ?fﬂlsopropgl benzenesulphonyl) 5- methyl 2-methyl-
3-(4-fluoro-benzenesul phon anyl pyrazol o[ 5 a] pyri

mi di n- 7-y| SHBEYENHEs7- Etﬂetﬁam ié%%ﬁa P r%a PmlﬁldlsawoP It Estals mp >
3-(4-1o0do- benzenesul phonyl) - 5- net hvl - 2- et hyl sul phan~- ~yr azol of

1,5-al pyrimdine-7lam ne (a) In an anal ogous manner to that described in.
Exanpl e 18 a) to d), starting from (4jodo-benzenesul phonyl)-acetonitrile
there wa&% obt ai ned Example T

7-chl oro- 33( ’
1, 5-a] pyrimoine
t hat descr isobphanyl- rnmlmne
7-chl oro-3-(4-i odobenzenesul phonyl ) - 5- et hyl - 2- net hyl sul phanyl - pyrazol o |
1,5-a] pyrimdine and NH3 in MeOH there was obtai ned

3- (4- i odo- Hernemekbygbphoayiey t&thabddsglibed-imExhyple 2] fpbuarfyiidymoad6t-ophprdpyla] pyri mi

di ne-7-yk arﬂeggenagulﬁﬂé)w-g-%&hﬁrzyx%gﬁik'ﬁulpmr&l-p?xzagglo[l,S-a]pyrimidine and 1-
methyl-piperazine there was obtained 3-(4-isopropyl-benzenesulphonyl)-5-methyl-7-(4-

anyl -.pyrazol o |
[} =< -1NELHVI-

methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as colourless
crystals, m.p. 218-219°.



20 Exanple 47

3- Benzenesul phonyl -5, 6-di net hyl - 2- et h, r| sul phanyl - 7- pi pexazi n- 1-

~~| - pXrazol o[ 1,5a]pYrinidine (a) In an analogous manner to that? ge¥bdilbed
in Exanple la, b), from
4-benzenesu|phonyl-5-nethy|su|phanyl-2H—pyrazo|-3-y|anine and et hyl

2- et hyl - acet oacetate there 25 was obt ai ned
3-benzenesu|phonyl-?-chloro-5,6-dinetjt:ngl-1 gﬁthylsulphanylpyrazolo[l,S-a]py
rimdine as a colourless foam (b) In OB ogous manner to that described
i n Exanpl e . .

r|n1d|ne anddnhmﬂbammmﬂohhbﬂbvma&hobta|ned

3- benzenesul phonyl -5, 6-di net hyl - 2- net hyl sul phanyl - 7- pi perazi n-1-yl 30
pyrazol o[ 1,5-a)pyrimdine as colourless crystals, mp. 159-160. 35
Exanple 48 Pnan aﬂnallbgouﬁﬁﬁﬁner to that described in Example 4, from 7- chloro 3-(4-isopropyl-

- ot her s P ek S s BT e B BRI AL 0 B ins o N 1o
t hat descri Msd)}ﬂ ltheEé(ﬁé’Glﬂﬂalhéic)3 (4-&5@{3}0'%7}7138&&915@5 h@hﬂmlmaﬁyl 7-(4- methyl-

hli 5,6-di neth h | - di
(]:_ n.g[ ﬁy| pi B:{.Preneffﬂ L—yﬁ%ﬁg%g B n éa&gl% ﬁ%-%l] 1m1 e]as ch;lIC)er'lesls rc]reyst%ﬂ, m.p.

3- benzenesubpbwnyl - 5, 6- di net hyl - 7 (4 met hyl - pi per azi n- 1yl ) - 2- met hyl sul phany
| - pyrazolo [ 1,5-a]pyrimdine as colourless crystals, mp. 183-185. Exanple
49 10 3- %%nzenesulphonyl 2- et hyl sul phan ~~| -7-pi perazi n-1-~-5-prop

~~| -pyrazolo[1,5-a]pKrimdine (a) In an. aan?gous manner to that descri bed

in Exanple la, b), from €

4- benzenesul s g ul pha 2 azal 13 ' t hyl
but yryl acet
3- benzenesupptimidih-77yl dingetbyl 22mmme hy| sul phanyl - 5- propyl - pyrazolo [ 1,5 15

alpyrimdine as a colourless foam (b) In an anal ogous manner to that
descri bed i tn Exambdgoul olannérrtothat described in Example 5, from 7-chloro-3-(4-isopropyl-
3-benzeng s r e IRy Ve hetdvEl
oyrin dl“l%’;]e glﬁ g%l}éi rﬁg ?}‘3 Bﬁtﬁ}d@hﬂﬂﬁ tp%ﬂﬁﬂ O;lyr?zoﬂf [9BY pNhRARY RdldihertyR
3- benzenesubkpirsip IEIQHrtbclhwas abtpingdy3-(4isoppwyhbentenesylphenyl)-Spyethpy2-azol of

1,5a]lpyrim [

3- Benzenesuﬁkﬂgﬁﬁﬁﬁﬁﬂ% §zﬂ e?ggfh ¢E%£34%g1 %ﬁﬁgﬁ@m¥§rug%%ylpyra
zol o~ 1, 5- aPpP%ﬁ i2dthe In an analogous nanner to that described in Exanple
2, from 3-benzenesul phonyl -7 25 chl or o- 2- et hyl sul phanyl - 5- propyl - pyrazol o
[ 1,5-a] pyrimdine and 1-nethyl-piperazine there was obtained

3- benzenesulphonyl 7- (4- met hyl - plpera2|n é¥§l) 2- met hyl sul phanyl 5- pr opyl - py
razolo[l(% a] pyrimdine as col ourl ess ﬁF? , mp. 207-209.

3-(4-tert-Butyl-benzenesulphonvl)-5-methyl-2-methylsulphanyl-7-piperazin-1-vl-

pyrazolo[1,5-a]pyrimidine

a) In an analogous manner to that described in Example 18 a) to d), starting from (4-tert-
butyl-benzenesulphonyl)-acetonitrile there was obtained 3-(4-tert-butyl-benzene-
25  sulphonyl)-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a) pyrimidine as a beige

foam.

b) In an analogous manner to that described in Example 1c¢), from 3-(4-tert-butyl-
benzenesulphonyl)-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and
piperazine there was obtained 3-(4-tert-butyl-benzenesulphonyl)-5-methyl-2-methyl-

30 sulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 178-
180°.



36 Exanple 51 2 3 J !l L 2002 3-Benzenesul phonyl -5-c~propyl -2-neth

| ~ul phanyl - 7- pi perazi n-1-yl - pyrazol o(1,5a] pXrimdine a) In an an ﬁﬂ%ﬁl
manner to that described in Exanple la, b), from 4-benzenesul phon?l

5-met hyl sul phanyl - 2H pyr azol - 3-yl am ne and et hyl

3-cycl opropyl - 3- oxo- propi onate there was obt ai ned
3-benzenesul phonyl - 7- chl or o- 5- cycl opr opyl - 2- net hyl sul phanyl pyrazol o[ 1, 5-a) p
yrim dine as a col ourless foam b) In an aln%ogous manner to that descri bed
i n Exanpl e Ic) from

3- benzenesul ph 0y |- ) : ) [ pyrazel.o (
1,5-a] pyrit J -B} ned) -PIpEr I’ A&R1°

3- benzenesum_gﬁgg;mu@_Maet hyI suI phanyl - 7- pi per azi n- 1-yl pyrazol o
[1,5-a] pyrimdine as colourless crystals, mp. 214-215. Exanple 52

3- Benzenesulmmnwﬂe@uenmpnagylthﬁdmibed Mmh@rz,ﬁmsmm—[bptyﬂ)bemhﬂ- 1-~)15
pyrazol okl RBhAYE- MRS ol et ARRLARS TR Lol S el ARG 1 1

3- benzenesuhphyhypipeTazieahere Svas pblaod Gpid te - eyl Fhen ganiephiplnyyh) pyrnadol-Gf (4-

1,5-a]pyrimd eihyl d

3- benzenesuppkh§?§&%gmnggﬁr%ggtﬁg&zéiaﬁ% ]é)h‘ﬁ‘{o %[nyl g%fﬂa?ﬁ (N CO]Oélflgszsl n-1-yl)-
pyrazol o[ 1, &ystploymipn238-289°as col our |l ess crystal s, mp. 162- 164 20 Exanpl e
53 3-Benzenesul phon~-5, - c~cl opropyl - 2-neth | ~sul phanyl ~pyr azol of
1,5-alpyrimdine-7 la., In an anal ogous manner to that described in Exanple
4, from 3-benzenesul phonyl 7 25

chl or o- 30cycl opr opyl - 2- net hyl sul phanyExpmp24l o [ 1,5-a] pyrim dine and NH3
in MeOH there was obt ai ned

3- benzenesubphds ST §¢

1, 5a] pyri m ding ldznny:&‘% ﬁ]e:ascol ourI ess crystal S, | m p > 230. ~~J Ul
200Z 37 Exanp

3-Benzenes Utrpﬂpﬁﬁﬁllcg%ugﬁiahnéﬁ%l |tm@@s>é|rrb8d R Rk @frjewk A Bt Bk deRreptt cvel op
entai [dl pyrazol =1, I.n an ana}ﬁgsapn&nner to _that

descri bed i FRIENQIFHIE hlﬁro l§)metfl}’102rh“1?t}5'iﬁﬁ‘mé§][ﬂ)’ﬂ5#8 yrimidine and NH3 in
5- et hylgul M bie? {% cfhﬁ%gjzd ﬁ’(l’ lt@rmbﬂﬁfl @%eﬁ&sﬁ)ﬂhonyl) -5-methyl-2-methyl-

cydopentanone - car boxyl a ere was ‘ob
3- benzenes ubpeanyl-PBaedp ds 2 pPyricidipt Suepiraayicoloudess icralsomm-ey280spent af d] py

razol o[ 1,5-a] pyrimdine as a colourless foam

Example 25

3-(4-Chloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-

20 pyrazolo[1,5-alpyrimidine

(a) In an analogous manner to that described in Example 18 a) to d), starting from (4-
chloro-benzenesulphonyl)-acetonitrile there was obtained 7-chloro-3-(4-chloro-benzene-

sulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as a colourless foam.

(b) In an analogous manner to that described in Example 1c¢), from 7-chloro-3-(4-chloro-

25 benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a)pyrimidine and
piperazine there was obtained 3-(4-chloro-benzenesulphonyl)-5-methyl-2-methyl-
sulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 214-
217°.



b) I'n an anal ogous manner to that described in Exanple Ic), from
3-benzenesu|phonyl-8ch|oro-2-nethy|su|phanyl-6,7-dihydro-SFLcycI??JB[?Ld]py
razol o[ 1, 5-a] pyri m di ne and 10 pi perazine there was obtai ned

3- benzenesul phonyl - 2- net hyl sul phanyl - 8- phferazin-l-yl6,7-dihydro 5H cycl ope
nt al d] pyrazol o[ 1, 5-a] pyri m dine as colourless crystals) mp. 221222.5.
Exanpl e 55 15 3-Benzenesul phonyl - 8- (4-nmeth ~~1-pi ~erazin-1-yl)-2-nmeth

| sul ~hanyl - 6, 7- di hydr o- 5H~cl openta f E%ﬁ azglo ( 1,5-a]pyrimdine In an
anal ogous manner to that described in “ﬁ#ﬁr , from

3- benzenesu I di hy. ycl opent a[ d] py
razol o[ 1, 5-% Do Morode = 9 B pipeadin: BT 2 Ed

3- benzenesuQnﬂgmeE§3££QMEiﬁmm§mi¢mga2|n 1-yl) 20

2- met hyl sul phanyl - 6, 7- di hydr o- 5H cycl opent a] d) pyrazol o[ 1, 5-a] pyri m di ne as
col ourl ess br;ysatral@ounmpnﬂéme BR9 dGcriboctinyixempl 2, from 7-chloro-3-(4-chloro-

2zgfgfﬁn Sut%?%§¥Pﬁﬁ%Hﬁﬁg§£%H%fpﬂﬁkag%%a Q%Q%gg% ﬁ@h?@ﬁﬂF gldescrlbed

in Exanpl e whethfyt-piperazine there was obtained 3-(4-chloro- benzenesulphonyl )-5-methyl-7-(4-

3-benzenesu I - r H ent a[ d] py
razol o[ 1, 5&%?%F¥be ?hg HEEEHMEEEgﬁEﬁR% iLaag%g%gg?ﬁgﬁC&XEH&p

3- benzenesuhﬁﬁdﬁythﬂNEﬂHylsuIphanyl 6, 7-di hydro

5H cycl opent a[ d] pyr azol o[ 1, 5-a] pyri m di n- 8-yl am ne as col ourl ess crystals,
mp. >230. 30 38 2 3 JUG 2002 Exanple 57

3- Benzenesul phonyl - 2- net hyl sul phan~pi perazi n-1-yl -5, 6, 7, 8-tetrahXdro-pyrazo
| 0j 5, 1bl}§ui nazoline a) In an analogoungEﬂﬂé? to that described in Exanpl e
la, b), from 4- benzenesulphonyIS 5-nmeth | - 2H pyr.azol - 3-yl am ne and
et hyl cycl ofresareig-DEnzeneiy - fI§H)) ahanylipyrazolo[1,5-alpyrimidin-

3- benzenesuyphenyd - 9- chl or o- 2 nethylsulphanyl 5,6,7,8-tetrahydro
pyrazol o[ 5, I-b) qui nazol i ne as a colourless foam b) In an anal ogous manner

gobt hat desﬁfdhrbﬁﬁldgﬂuﬁhaiﬁ&go Hﬁ\% ﬁesﬁﬁlﬂa@ in Exarlnple 4, from 7- ch]?ro -3- (é chloro- o[ 5,
enzenesu on chnl. or o- YIS an etra ro azol o

1- b] qui naz OH) 15‘%19? Evab hgezlﬁle EPE’E Péfff‘tzﬁliohea” a Ynm‘g%/ne and%

3- benzeﬁgsufvﬂbﬁ{‘bﬂere&vﬁ%w&%ﬂ @h@ﬂbﬁlo @en&br&@ﬁl?ﬁb&l)% Bﬁlxe'tﬁyl@: Zreﬁiyﬁhlgﬁgﬁ{yqf 0- pyr

azol o[ 5, 1- b] qui nazol |ne as_col qurless crysta

3- BenzenesuPBRENGIL50a pruimidinp-Z=ylaping as @dpwlef_s W§talz»rﬁ@t hg’/?Osm phanyl - 5 6,7, 8-t
etrahydrol5 p rah zol 0} 5, -bl qui nazoline In an anal ogous manner to that
described in Exanple 2, from

3- benzenesul phonyl - 9ch|oro 2- nethylsuéf I-5 6, 7, 8-tetrahydro-pyrazol o [
5, 1-b] qui nazoline and 1- met hyl pi pera ﬂ%re was obt ai ned

3- benzenesuzQ onyl - 9z ; nyl-5.6.7,8-te
t r ahydr o- pyrazotrc Ps Yoot tre as” cot o ARG A0C L P YIAE

200. Exadopl B—xElemethyl -ami

!

| sul phan
Y methileiin

In an analogous manner to that described in Example 5, from 7-chloro-3-(4-chloro-

benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidine and dimethyl-

amine in EtOH there was obtained [3-(4-chloro-benzenesulphonyl)-5-methyl-2-methyl-

sulphanyl-pyrazolo[1,5-a]pyrimidin-7-yl]-dimethyl-amine as colourless crystals, m.p. 221-
25 223°

Example 29

3-(2.4-Dichloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-7-piperazin-1-yl-

pyrazolo[1,5-alpyrimidine

30 (a) Inan analogous manner to that described in Example 18 a) to d), starting from (2,4-

chloro-benzenesulphonyl)-acetonitrile there was obtained 7-chloro-3-(2,4-dichloro-



3- Benzenesul nhon, ~ et hyl sul phan, ~pi perazi n-1-yl -5H, 7H ~yrazol o f
1,5-althieno f 3.4-d]~yrimdine 25 a) In an anal ogous nanner to H%L 00
described in Exanple la, b), from

4- benzenesul phonyl 5- net hyl sul phanyl - 2H- pyg azol - 3-yl am ne and et hyl

4- oxo-t et rahydr o-t hi ophene-3car boxyl ate there was obtai ned

3- benzenesul phonyl - 8- chl or o- 2- net hyI suI phanyl - 5H, 7Hpyr azol o[ 1, 5-a] t hi eno[ 3,
g-eg]cflyglegll e%%(n%%ulp}elorﬁjclzog eet\(ﬁ))a]% lsu hlgn I-Fa;‘ﬂn nﬁ)l ggéﬁ‘lpsynml H’l%rasg(c)oltogr ess

chl or o- 2- nefolyl suI phanyl - 5H, 7H pyr azol o[1,5-a]t h| eno[ 3, 4-d] pyri m di ne and
pi perazi ne there was obtai ned

3- benzenes ulbpHonylanzlogetsrphrse phtatdessipidpe Eaznple 1<) frobH, -Zhpya-aA ko[ 1, 5- a] t
g' Egg[zgngsuﬁlplﬁ oq};?,ggﬁes@&h‘&%l%%&ﬁﬁ-ﬁ%ﬁ%y?s'uﬁjhaH}lppyrfz%?o?1,s-a]S;%m%éﬁ%'nﬁ 60
~4- met hyb - ppipenazing thete yhs) otRaimed hry?.4dighhenoytenzddeTitplyrrgy)od-ofethyl-2-methyl-

E o ) L Nl O BTek B h B ek o s EHTHAARHS L BRI lest 8y dllElm JESER1DeC 11
3- benzenesul phonyl - 8chl or 0- 2- met hyl sul phanyl - 5H, 7H pyr azol o[

1,5-a)thieno[ 3, 4-d] pyrimdine and 1-net hyl pi perazine there was obt ai ned

3- benzenesul phonyl - 8- (4- et hyl - pi per agj{d;ﬁr]légd)) - 2- met hyl sul phanyl - 5H, 7H pyr a
zolo [ 1,5-a] thieno [ 3,4-d] pyrimdine as colourless crystals, mp. >230.
10 Exarrpl € ﬁ- 2,4-Chloro-benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methyl-

5- Met hyl - phonKl) - p~rr
azol of 105a3uishany pyrazole, apmiding ogous nanner to that described in
Exanpl e 18 a) to d) starti ng fromthl en-215 yl sul phonyl acetonitrile there
was obt ai ned ananrlogpes mangar kg thad deseribgA lglﬁxwaffi p trgm 7-chloro-3-(2,4-dichloro-

(t hi ophene-gegeHeapRYIP)- ﬁyﬁéﬁﬂlpﬁaeﬂkxyﬁu@hwlﬁﬂﬁbm@ 9—% Iﬁyrﬁlﬂl:lﬁiérah@f’fs sol i d.

b) In an anal&gous manner to t (g Cri bcglgﬁl n Exanp b n]a

7- chl or o- 5- e PIPQ%‘E‘ﬁﬂ%ﬁWﬁh gﬂlne A erbén@ngmlqﬁwaﬁ T%Hﬁ&y Zéto |

1, 5-a] pyr'rﬂbﬂ’ﬂyﬁ ipesielinPl pﬁfﬁﬁieﬂﬁlshl’pﬁﬁﬂylwﬁr&zalbqB,BJ’A‘?ﬂ'rlmldlne as colourless

5- net hyl_- 2- metgl suI 513?)@ - 7- pi perazin-1-yl -3-(thi ophen-2 20

sul phom”s) ‘HW % S5-a] pyrimdine as col ourless crystals, mp.

229-230. Exanple 62 5- Met hyl - 7- ( 4- rretlnn !

~LI - pi perazi n-1_yl ) - 2- met h~I sul bhankl P& ® A bphene- 2- sul nhonK) p, nazol o' ~1, 5
d :

-al pyrimdi I an_an
from7- chlyz% =

[ 1,5-a] pyZI-ylodhae and 1- net hyl pi pera2| ne there was obt ai ned
5- rret hyl - 7- (4- met hyl - pi perazi n-1-yl) - 2- net hyl sul phanyl 3- (t hi ophene- 2- sul pho
nyl ) - pyr azolnggn ahaBgappyenmr ¢o tat descibddonExempled fromadl-shlorn-p-(2,428ro- 2 3

;111 t 2§ 0Zbe%Qe@ﬁBﬂ!)r%rl)ﬁ§—methy1-2-methylsulphanyl—pyrazolo[1,5-a]pyrimidine and NH3 in
MeOH there was obtained 3-(2,4-chloro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-

pyrazolo[1,5-a) pyrimidin-7-ylamine as colourless crystals, m.p. >230°.

Example 32

25 3-(4-Bromo-benzenesulphonyl)-5-methyl-2-methylsulphanvl-7-pi

[1,5-a]pyrimidine

(a) In an analogous manner to that described in Example 18 a) to d), starting from (4-
bromo-benzenesulphonyl)-acetonitrile there was obtained 3-(4-bromo-benzene-
sulphonyl)-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine as a

30 colourless foam.

(b) In an analogous manner to that described in Example 1c), from 3-(4-bromo-

benzenesulphonyl)-7-chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidine and



5-Met hyl -2-net h

| sul phanyl - 3- (t hi ophene- 2- sul phon~pyrazol ol1, 5-a] pyri m di n- 7~ Ia ﬂh I n an
anal ogous manner to that described in Exanple 4, from 7-chl oro- § t

met hyl sul phanyl - 3- (t hi ophene- 2- sulphonylgopyrazolo [ 1,5-a] pyrimdine and
NH3 in MeOH there was obt ai ned

5- net hyl - 2- net hyl sul phanyl - 3- (thlophene 2- sul phonyl ) pyrazolo [ 1, 5- a]

d I I I I
5 Benz encs P BRGAVF it wopgtned S s Peisorulingnyl y pedd herechy-

sul phan~| p~saglenek7-biferad Py yi-Fy i sle| 199- a]lplsrnandlaaad QYuiesyaRNas, ntp 11hat
descri bed |£ Exanple la, b), from

4- benzenesu onyl5 met hyl sul phanyl - 2H pyr azol - 3-yl am ne and et hyl

i sobutyryl acetate there was obtai ned

3- benzenesulphonyl 7-chl oro-5-i sopropyl - 2- net hyl sul phanyl - pyrazol of

1, a]pyglntdlne 15 as a colourless fgantlgg3ln an anal ogous nmanner to that

described in Exanpl e 2) from
hhsubpbanyl spyrazele [ 1.5l

3- benzenesug ngl-
pyri m di ne
3- benzenesuiyhhc fraid : idide et hyl - pi per azi n- 1yl ) - 2- met hyl sul phanyl
-pyrazolo [ 1, 5- a] pyrlnldlne as colourless crystals, mp. 212-214. 20
Exanpl e 65 B}Beal‘@blgesumphmﬁe-thanmsnIpﬁdcp)Ekalﬂplnét from 3-(4-bromo-benzene-

| ~sul phan, Lz of - aj h dif-o7- 1 1 nner to
that descri %Jé]%}'?clﬁﬁb%[( é.mr’rg]l-oe; E‘;Peﬂﬂl O@mrgtIstIPtylZulphItrR?I' Ippre@\zé)lg[l‘ff"EI1 aPpI}?iI'nqgl%Ié ind®

3- benzend@sumgthghyipeizeinie thaze §2§ gpinep§(4-dromotoghznepiphopyl) fymathyl-6-(B- 1, 5- a]

pyri m di ne

3- benzenesuI%QII‘gI\IgI%eISaQInso 225‘1&}%%%&}1 %@ﬁg%ﬁﬁlaﬂﬁf IJD ”a“}‘g nea colourless

1, 5a]pyr|n1@7ﬁﬂ$iyma%ﬁn 3s colourless crystals, mp. 210- 211. 23JU
2002 41 Exanpl e 66

3- Benzenesul phon~| -5-tert-butyl - 2- net h~sul yhan, ~- 7- pi perazi n- | ~~pyrazolo f
1,5alp, rimdine 5a) 2 g (7.4 nmol) of

4- benzenesul phonyl - 5- net hyl sul phanyl - @ﬁ?ﬁﬁ?%&ol 3- ylanine and 2.91 m (

18. 3 mml) of ethyI
aci d and’heirédrems ulphanyh)->-methyl-2 aaethylslphangl- g A i

added t herefglaafifle t he m xture was extracted three tlnes mnth CHZCIZ The
organi ¢ phase was dried (MgS04), 10 filtered and evaporated. Chronmatography
(Si 02, CHZOWAdrEiralgpuymehikedo ﬂhaBéesgrﬂéeQiaB{(Exﬂ‘hpletl from 3-(4-bromo-benzene-

3- benzenesul phon t.ert:but han oIo i.m di n-
7-of as a ¢ I%IIIII"II'IaIé Hlggr- “tf)tIYAzsIBgtE‘ %IPE PV “"oIE‘IIQIgg an%&ﬁ% n
3- benzenes ummﬂmere&vats@btmmaty 4—3rd%56’dz@15esﬁl@h§ﬁ5ﬂﬁ51m&M?l@ﬁIeﬂIylsu hanyl-
1, 5- a]pérlﬁldln in.20.m_ of POC13 wa heaté 0 mn. The
react i oRdsoPTRFH ! ﬁdﬁPPHSFBHJf e AR PR bY R M Phe2i%si due was treat ed
with 100 mM of ice-water and the pH value of the solution was adjusted to 8
with sat. NaHCO3 sol ution. The aqueous phase was extracted three tinmes with
CHzC12, and the organic phases were g#ledII 804) filtered and evaporat ed.
Chronatography (silica gel, 20 CHzdO 9:1 of the residue yielded

Of . .

15

L‘

1.23 g (78% g . ]
3- benzenesutpt ' oto [ 1,5-4a]
pyri m di ne ﬁmﬁgnhiniihuiinmmﬁoant c) 0.67 g (7 7 nnDI) of piperazine in 10

m of DVF was added to a solution of 1.23 g
25 (a) In an analogous manner to that described in Example 18 a) to d), starting from (4-

methoxy-benzenesulphonyl)-acetonitrile there was obtained 7-chloro-3-(4-methoxy-
benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidine as a colourless

foam.

(b) In an analogous manner to that described in Example 1c), from 7-chloro-3-(4-

30 methoxy-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and
piperazine there was obtained 3-(4-methoxy-benzenesulphonyl)-5-methyl-2-methyl-
sulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a] pyrimidine as colourless crystals, m.p.176-177°.



( 3.1 mol) of

3-benzenesul phonyl -5-tert-butyl -7-chl oro-2-net hyl sul phanyl - pyrazol o &

alpyrimdine in 10 m of DW and stirred at RT for 2 hrs. The rphdtl W

sol uti on was evaporated and the residue partitioned between 2N NaCH and

CH2C z. The aqueous phase was extracted three times wth CH2O 2, and the

conbi ned organi c phases were dried (MyS04), filtered and evaporat ed.

Subsequent chromat ography (Si Oz, CHzZCO z/ MeOH 19:1 ) and crystallization

fromEtOH yielded 0.25 g ( 18% of 3-benzenesul phonyl -5-tert30

but yl - 2- et hyl sul phanyl - 7- pi per azi n-1- ﬁ( n}?p}i gol o[ 1, 5-a] pyri m di ne as

col ourl ess crystals, mp. 236-237. MEeSY Z 42 Exarrpl e 67

3- Benzenesul p v ) i : - or onet h~|
-~pyrazo|o ‘ Siay T arnarogots “"* i C
in Exanpl e @hnv kﬁvrizfotuﬂé abﬁﬂﬁﬁﬁi&aés

sul phonyl - 5- net hyl sul phanyl - 2H pyr azol - 3-yl am ne and et hyl

4,4, 4-trisl unranaoelbgd)ws rhineree tovdhat ddstmbeded Example 2, from 7-chloro-3-(4-methoxy-

3-benzenesulphon | s Robpl Ll uor onet hyl ra olo [.1,5-a]
pyrimdin-7 tl(:3)e 5% Slgpl%%yc?u%r%w p n%h}gbﬂp flanyérﬁ’ yra%%llpi) gc/)'ﬁl lélre aflglt hat
descri bed | mé&kgrpperatio} thefe was obtalned 3-(4-methoxy- benzenesulphonyl) -5-methyl-7-(4-

3-benzenesul I raz 5-a]
5 meneenesu GRS RTEL St ADROULG T T ko A50L b
3- benzenesulcmfmiylmﬁ Ziétiﬂﬁf.sul phanyl 7- pi per azi n- 1 yl -5-trifluoronethyl pyra
zolo[1,5-a]pyrimdine as colourless crystals, mp. >230. Exanple 68

3- Benzenégul phonyl - 7- ( 4- net hyl - pi perazExmﬂplglli'/) 2-neth |y

sul phanyl -5-trifl uor orret hyI 15 pI razol ojl,5-al pyrimdine In an anal ogous
manner to t af4-Nei : O -2emethylsulphanyl-pyrazolo[1,5-a]-

3- benzenesuI%th,_%}ﬂ? 2@%# suI phanyl 5- "[I’I fluoronethyl -pyrazolo [ 1, 5-a]

pyrim din-7- yl pi perazine there was obtai ned

3- benzenesulxaugraxmogods%sfﬁiebya il BREAFddNA ixyrhglea Hsﬁmé}ﬁwo@?@x{a}%x&r ! f I uor

onet hyl - pyrazol o[ 1 rimdine as colourless crystals, mp ;
Exanpl e 69 ?CBW%@MY h’brrwh&a?emﬁwbslpmvhwta?ols Ph)zfrlmlime and NH3 m

~~1- pyr azsl 2 was added
to a susgée)n?{%%ﬁg%rgwgls%%g{%gg m t)hgx%b eefr?lg/sflg;hﬁﬁﬂonyrﬁg@ torllTl?et(:E}kl le in 17.6
m (88.6 nmohipbanyltpyrazole) .5l priopidap 70&@@1@6@@1@%&3@@;&}@@1@ Iny.phe208d t o 140.
The EtOH fornmed was distilled off continuously. After 1.5 hr. the mxture
was cooled to RT and evaporated to dryness in a high vacuum There were
thus obtained 7.3 g (100% of a m xture of (E)- and

(Z) - 2- benzenesul phonyl -3 30 et hoxy- pen@xazlﬁlﬁ itrile as a colourless oil.

b) A solution of 5.2 | of

(2) - 2- benzer’ei§ MGy Py HEL ' s Aay

NH2 NH2 |m5q3yeazomﬁlaamrmﬁlﬁwat ed at reflux for 23JU L 2002

%, 525

(a) In an analogous manner to that described in Example 18 a) to d), starting from
(naphthalene-2-sulphonyl)-acetonitrile there was obtained 7-chloro-5-methyl-2-methyl-
sulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo[1,5-a] pyrimidine as a colourless foam.

(b) In an analogous manner to that described in Example 2), from 7-chloro-5-methyl-2-
25 methylsulphanyl-3-(naphthalene-2-sulphonyl)-pyrazolo{1,5-a] pyrimidine and 1-methyl-

piperazine there was obtained 5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-

3-(naphthalene-2-sulphonyl)-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p.> 230°



43 1 hr. The brown reaction solution was cooled to RT, evaporated and
chromat ographed (Si 02, CHZCl z/ MeOH 19:1 ). There were thus obtained 2.9 g
(59% of 4-benzene sul phonyl -5-et hyl - 2H pyrazol -3-yl anine as a be{ &e oil. 5
c) Asolution of 2.9 g ( 11.5 nmol ) of 73 0L 1

4- benzenesul phonyl - 5- et hyl - 2H pyr azol - 3- % amine and 1.8 m ( 13.8 mmol) of
ethyl acetoacetate in 10 ml of acetic acid was heated at reflex for 3 hrs.
The reaction solution was cooled to Rg e}_{qﬂ evapor at ed. The resi due was
partitioned between CHzCl 2 and HZO and*% e3%|ueous phase was washed three
times with 150 m : ed or.gani ¢ phases, were dried
(MyS04), fi DiRetl-p -6vRgBH phanY e alengs2-Siphanyl ) purazofol |
yi el ded 2. Ga%}gﬁiﬂ@;-pﬁ 3ntigenzenesul phonyl 2- et hyl - 5- net hyl - pyrazol o |
1,5-a]pyrimdin-7-of as colourless crystals. d) A suspension of 2.0 g (6.3
rrrml?,z) ?ﬂf 3]: hgﬂz&fh&ig“ hphﬂnyfjr-taim h?fsllcriﬁeimtﬂxzﬂgpp}fx &bﬁihb[:hlbrcﬁsai:@hﬂ;zﬁ d: n- 7- of
in (o] s heated. gt,reflex.for m .n reacgtion spl.ution
whs cool & PRI Hy G HGP e PR BT rarveie b A B B e A d S o

i cewat er andmirdn [EtOMahere wak obtaiied dinmdthyn 5wasthpld]-urtigdbulgha8yve-(inphei-.

NaHCO3 sol utj on, The agueous was . ext ted three times with 100 m of
o0 s, andiERE2ariEAne ) praceB e R EA T Rl S RelrSaalir ovapor at oo
Chr omat ogra%hﬁ >(F}§ D2, CHzCl z/ MeOH 49:1) of the residue yielded 2.0 g (94%
of 3-benzenesul nyl - 7- chl or o- 2- et hyl - 5- net hyl 20

pyrazol o[ 1, 5-a] pyri m dine as colourless crystals. e) 0.64 g (7.4 muol) of
pi perazine in 10 mM of DM was added to a solution of 1.0 g (3 mol ) of

3- benzengsul phonyl - 7- chl oro- 2-et hyl -5 %In¥-l‘10 pyrazol o[ 1,5-a]pyrimdine in
10 M of DVF and stirred at 60 for E he DMF was evaporated in a high

rs.
vacuum -t hesape,os) duey Ak 1086 Reb AR oA M LRI SHabAginthe
aqueous phaSe Vv 4 €e With b0 m ~of CHCIZ and the.
conbi ned or famire were dried (MyS04), filtered and evaporated. Subsequent
chromat ography (Si Oz, CH2C12/ MeOH 9:1 C? and crystallization from Et OH

yi el ded O. 381@1(@k%>u§,manner to that described in Example 4, from 7-chloro-5-methyl-2-
3-benzenesu hﬁﬂﬁr’l’k\ﬁlp”l%hﬁtEhYAapﬁtHIﬁ:’hEMlsﬁt;i%ﬁ?%—%ﬁa%l% g])(é -'a@%r!’ri%&in@ ahd X1Ps @l
pyrim di ne as col ourless crystals, mp. ©150.38. 30 'Exanple 70

3- Benzeri@s uMeid thierg/ waseibitgihedsS-methy)-2-methilswiphdnyl-3 g privthalewe-2-sulphemdlrol of
1, 5-al pXri ;‘gﬂéagﬁ?gh%éﬁ%ﬁ%gﬁg‘?%amgQ@Eol&ﬂle@%stﬁse,?ﬁfn.' bagein Exanple 2,

f xom 3- ben esu

chl oro- 2- et hyl - 5-nmet hyl - pyrazol o[ 1, 5-a] pyri mi di ne and 1-net hyl - pi perazi ne

t here was 2 3 ~ a ~ Zooz 44 obtained

3- benzenesul phonyl - 2- et hyl - 5- met hyl - 7g{Anpreithy! - pi per azi n-1-yl ) - pyrazol o 1,
5a] pyrimdine as colourless crystals, mp. 171-172. Exanple 71 5

N- ( 3- Benzengsubiiioz-iedny@dulyHan @=1Bipbiabm Py 18204 -0fi flu oAl Biok-BefieRestiplohyl) , N d
i met hyl - et hane-1, 2-diam.ne_In an anal ogous manner to that described In
Exanpl e 21 Plﬁléﬁm - | phonyl - 7chl or o- 2- et hyl - 5- met hyl - pyrazol o |
1,5-a] pyrim.dne and 2-di net hyl anm noet.hyl.am ne there s obt ai.ned

N (- bensentd ratangioessdprgte ko fat figrissiia utton 16 ol By wPnpainoyo

yl)-N, N - dirithiddyinebioRpbenzbnddulphanil i ades@tipllethéz was obtained 7-chloro-5-methyl-2-

3- (4- Brono- benzenesu~ho -2-ethyl-5-nmethKl --7-tiitierazin-1-, ~1-+~~razolo f
L5 oy AR iR he Rt bk badds MhreuemaRaRe e o
a) to d), frooo(deddrfoamml5 benzenesul phonyl)-acetonitrile there was obtai ned

3- (4- brono- benzenesul phonyl ) -7
25 (b) In an analogous manner to that described in Example 1c), from 7-chloro-5-methyl-2-

methylsulphanyl-3-(4-trifluoromethoxybenzenesulphonyl)-pyrazolo[1,5a] pyrimidine and
piperazine there was obtained 5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(4-
trifluoromethoxy-benzenesulphonyl)-pyrazolo[1,5-a] pyrimidine as colourless crystals,
m.p. 203-204°.

30



chl oro-2-ethyl -5-net hyl -pyrazolo [ 1,5-aJ pyrimdine as col ourl ess
crystals. b) In an anal ogous manner to that described in Exanple Ic) from
3- (4- bronobbenzenesul phonyl ) - 7- chl or o- 2- et hyl - 5- net hyl - pyrazolo [ 1,
pyrimidine and piperazine there was obtaiped 13 JUL 2[][]2

3- (4- brono- benzenesul phonyl ) - 2- et hyl - 5- mét hyl - 7- pi perazin-1-yl 20 pyrazol of
1,5-a]pyrimdine as col ourless crystal s m p. 196-197. Exanple 73

3- (4- Brono- benzenesul ti honyl) - 2- et hyl - tg 7- pi perazin-1; ~~1-pyrazol o, L
,5-a],p~rimdine 25 In an anal ogous n&ﬁ*ﬁ@? 8 t hat described in Exanple 2,
from3(4 br g -rrehl-p%azolo[

1, 5- a] pyri ne¥s ef RPN b Rdgome
3- (4- br ono-ben zmﬂgub@hpayﬂaiolaflg Imblvnﬁndimtehyl 7p| perazin-1-yl -pyrazol o |
1,5-a]pyrimdine as colourless crystals, mp. 215-216. T 3 JU Z00 45
Exarrpl e 74 M ad andldgéuBmanterhe fire destibahorBdnpl-2 oyl 7-ohloed-BythethylFBzol 0 [
1, 5-al pvei mdj ~et hane-

AN TR B TSI R R B et R R

sul phonyl ) - 7m®dnﬂ1}ckp®pe2az%md1&ﬂere5~mbtuyxhedwwﬂﬁﬂ -0-(B-riethylagdipg@rysinh rii-gl)-Remerhdl-

2-di net hyl ar ni.noet

N 13 br PR e T oy ks e e RS Erre b b IR it - 7-
yl)-N,N - dummhhyiq@nmanﬁplzﬂLﬁmﬁn1ne as colourless crystals, mp. 210-211.
10 Exanple 75

2- Et hyl - 3- (4- net hoxy- benzenesul phonyl ) - 5- met h~pi per azi n- 1-yl - pyr azol of
1,5-a]'pyrimdine a) In an anal ogous manner to that described in Exanple 69
a) to d)lp from (4-nethoxybenzenesul phbramhpleddetonitrile there was obtai ned
7-chl oro- 2-et hyl - 3- (4- nethoxy 15 benzenesul-honyl) 5 nethyl pyrazolo [
1,5-a] pyri#l#iFhroras pheonyl lsulpbanyhy g-lgAnner to that

descrlbedl ‘ I5e : lélﬁgm ‘ |
7-chl or o- 2- 0XY- benzenesul phonyl ) - 5- et hyl - pyrazol o [

1,5-a] pyrl ‘?'IH% %ﬂglogb&%%epﬁ‘o &Q@&&M@ea 19@&?:%1 Prds a) to d), starting

2-et hyl - 3- (4- oxy enzenesul phonyl )-5-neth - pi per azin-1 ;ﬁ pyr azol o[ 1,
5-a] pyri m dﬂmr%tyné@e@dp ayb)-aceipeitpilestheng was otntaeleﬂs??c a0- Eafipeie-beszene-
2- Et hyl 13- (44 ﬁn@BWn&W@Qﬁ@&lﬂ@ﬂBhaﬁﬂ -pyrad8ib Al 5-4 i findiBh B Y FRiIP&IARY b -+ ~1)

p, ~azol of -alpyrimdi'ne In an anal’'ogous manner ‘to that described in
Exampl e 2, @cH)OIfi‘i\aB a‘ifxmo@()@slﬁalﬁ{eﬁ‘% t}ﬁt ﬁék@ﬁbed in Example 1c), from 7-chloro-3-(4-fluoro-

g:a Lg?g%l E: %ggnglg\lﬁggowﬁ} élrﬂggpltz methy¥sufl%1an}% pyrazoﬁ)[f)g ']g;rg}n 1eneaarr]1 1-methyl

2- et hyl - 3- (gipeREie Werbaazegasd pliemdoyo- Eeﬂ@hé&MlpthﬂﬂB‘&h&hM-ph&ﬂﬁy@.ZI n-1-yl)-

pyrazol o[ 1, ull?}lan% % r}glllgelr{]z?n Eils C?’Laozor k ¥ S Cr 31'3%3 co oxprless CTYStgﬂS m.p. 180-

20 181°

Example 44

3-(4-Fluoro-benzenesulphonyl)-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methyl-

sulphanyl-pyrazolo[1,5-a]pyrimidine

25 In an analogous manner to that described in Example 2, from 7-chloro-3-(4-fluoro-
benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo(1,5-a]pyrimidine and 1-
methyl-piperazine there was obtained 3-(4-fluoro-benzenesulphonyl)-5-methyl-7-(4-
methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo(1,5-a]pyrimidine as colourless
crystals, m.p. 197-198°.

30



2 3J Ul 200Z 46 Exanple 77 2000

2- Et hyl - 3- (4- net hoxy- benzenesul phonyl ) - 5- net hXl Tp, 13 JuL

a~zolo L,5-al pyrimdin-7-,~amne In an anal ogous manner to that descri bed
in Exanple 4, from

7-chl or o- 2- et hyl - 3- (4nmet hoxy- benzenesul p%nyl) 5-net hyl -pyrazolo [ 1, 5-a]
pyrimdine and NH3 in MeOH 5 there was obtai ned

2- et hyl - 3- (4- met hoxy- benzenesul phonyl ) - 5- net hyI pyrazol o[ 1, 5a] pyrimdin-7-y
| ami ne as col ourless crystals, mp. 1 @“.’L 845Exanpl e 78 ( 3R, 55~-7- (

3. 5- D net hy| pleralnlyl~-2 h -b I Xl ) -

met hyl , ~r az# ATrAUATO=-NCHZANE S Iphany 3 ARG AR DRARNIND . c AN~ | n
Exanpl el 2, &mfhme

7-chl or o- 2- et hyl - 3- (4net hoxy- benzenesul phonyl ) - 5- net hyl - pyrazolo [ 1, 5-4a]

pyri m di ne Bihsh fafogdubmadhn@ttbyhdpdeeriBad MEExhMpleet, Wom P Bi18+d1844-fluoro-

e
e T Rt bt ot ekt o

mp. 151- 152Me@f-?-m&@wzs%btamed 3-(4-fluoro- benzenesulghonyg -5~ methyl 2- met lsulphanyl-
3- Benzenesul phon~| - 2-eth | ~erazin-1- i hydro-5 Z Sent a~~dl py

razol o [ 1, BEpEIellm- ahpbi@mz@n Ylpmingras splarseso G stakrAdr >230°t hat described in
Exanple 69 c¢) d), from 4-benzenesul phonyl -5-et hyl - 2H pyrazol - 3-yl am ne and
et hyl cycl opent anone- 2- car boxyl at e there was obt ai ned

3- benzenesul phonyl - 8-chl or o- 2- et hyl - 6,_.7- di hydr 0- 5H-cycl opent a[ d] pyrazol o[ 1,
5-a] pyrimdine as a col ourl ess foam E)‘aq‘ﬂe anal ogous nmanner to that
described i
chl or o- 20et Ayf-le ) ' S

and pi per aziylag u{ehere was obt ai ned

3- benzenesul phonyl - 2- et hyl - 8- pi perazi n-1-yl -6, 7-di hydr o- 5Hcycl opent a[ d] pyr a
zol o[ 1, 5- a] @y rintintinAkRgéss rﬁa{rtwtd tasd@tntetdah Sxariplp 18 200-8 Ostarting &6nEanpl e 80

23JU~20238en esu

2ot hyl - 8- ( 4RSI EATERHIRD et R op el there g pltziged Zypblose dridsiod-benzene-
pxrazol oLl , S}lp}icpryl)l-mm2I—met&plsvdph:iny@}pmzdif&[ﬂ[ﬁeﬁ]p'yﬂmﬁchﬁé agesddurized fdam.
Exanpl e 2, from 3-benzenesul phonyl -

chl or o- 25et | Ingn7amdldgydy masiér ¢y tao gesnrikedddh Byaraple ko [flond 7 ahjwyoi3naideiode- and

1-nmet hyl pip .

3- benzenesuF&%gl%}ﬁlp%ggglﬁs\qﬁéh?? ﬂrr%pﬁ% UIppl)lla Iﬁ)}é za}zﬁlo B aipélr ]'Fugmt'eu 38 IJé‘qi—f-ncycl op
enta [d] pyMeOH thefe ﬂza&baz]mﬂyif-(mdioﬂ&nmeaﬂbl&ufyl)e$medfyj/atxabtﬁylslﬁiphany2-35236.
10 Exanpl e enesu yh-2-et hyl -6, 7-di hydro- Xcl openta |

0] _pyr avol ob ST SRy AEAE MR R S G0e B ner to. ¢ hat
described in Exanple 4, from

3- benzenesul phonyl - 8chl or o- 2- et hyl - 6, 7-di hydr o- 5H cycl opent a[ d] pyrazol o[ 1,5
-a] pyrinjdi ne and NH3 in

Example 47

!

3-Benzenesulphonyl-5,6-dimethyl-2-methvlsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-

a|pyrimidine

(a) In an analogous manner to that described in Example 1a, b), from 4-benzene-

sulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine and ethyl 2-methyl-acetoacetate there
25 was obtained 3-benzenesulphonyl-7-chloro-5,6-dimethyl-2-methylsulphanyl-

pyrazolo{1,5-a]pyrimidine as a colourless foam.

(b) In an analogous manner to that described in Example 1¢), from 3-benzenesulphonyl-
7-chloro-5,6-dimethyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and piperazine there
was obtained 3-benzenesulphonyl-5,6-dimethyl-2-methylsulphanyl-7-piperazin-1-yl-

30 pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 159-160°.



15 MeOH there was obt ai ned

3-benzenesul phonyl - 2- et hyl - 6, 7- di hydr o- 5H cycl openta [ d]
pyrazol o[ 1, 5-a] pyri m di n-8-yl am ne as col ourless crystals, mp. >23

Exanpl e 82 3R, 5S) - 3- Benzenesul phon, yl - 83, 5-di meth ~~I - p~er azi n- 1-y4 3 JUL 2002
-2-et hyl -6, 7-di h~t dr o- 5H20 cchopenta~,d§,p_yrazolof 1,5-alpyrimdine In an
anal ogous manner to that described in Exanpl e 12, from

3- benzenesul phonyl - 8chl or o- 2- et hyl - 6, 7- di hydr o- SFFcycIopenta[d)pyrazoIo[
1,5-a] pyrimdine and cis-2, 6d|nethylpﬁE@ﬁ i48e there was obtai ned

(3R 59S) - 3- benzenesul phon I-8 (3 5- dlneth Iplpera2|n 1- yI) 2 ethyl

ro- 5H Cyc| 08 38 24083 YR OI Y iy H 2 ) alp

mp. 220- Zzﬁra%@!lg-%pﬁéﬂne ) ) o

3- Benzenesul phon~rl -5-nmethyl - 7~i perazi n- 1- Kl - pyrazol o, [ 1, 5-a] p~ri m di ne a)
6.88 m of i 4ghial hyhufaﬁﬁéf&HkIQanédcﬁBédlMﬂEﬁﬁﬁﬂ@ic)vﬁﬁrﬁ 3&%@%&& 1&’0@113106“5' on
of 7.0 g (38.6 heny |tr|Ie hexane

h |
whi l e codl i meénﬁ) armediﬁ 09 B%%Z %ﬂssuﬁgéﬁ C@ci“}eﬂé’(]r at RT for

6, 7- di hyd

12 hrs. The ﬁarnattme way&stallnsdweﬁzefnlehﬂlﬂ{&m e%fdlfmduyl hﬁ{ﬁﬂﬁ\ahﬁ pipétazin-1-
obt ai ned 9. g?ﬁ 9/?1 8 i benzegesuh%h - 3- d| g/l am oacryl onitrile as
bei ge cryst ’m ?’1}5 lppgnyl-pyrazalopl,o-g lpys: 1“6’4?6 CQ S\Crista SNII}ZW wéPe added

to a solution of 908g(383mm|) of

2benzenesul phonyl - 3- di net hyl am no-acrylonitrile in 60 m of EtCH and
stirred at 40 for 5 hrs. The reaction S"{ﬂllﬁﬁ §n was evaporated and the
resi due was partitioned between H20 af§? é The aqueous phase was
washed tllare 'IC Qa €

(MyS04) , ' ' ' APt 5 ‘
10: 1) vyi eI dgﬁ@@g (300/c) of 4- benzenesul phonyl 1H pyr azol 3- yI amne as a
bei ge powder, mp. 1S9-161. c) A solution of 1.0 g (4.47 mol) of

4- benzenesu(apﬂorayxlanildimMerﬁsglﬂaadéscnéb@rid EQaGplella(lD, 8mnivbénzef et hyl

h
The react | on el Fun@huBAERLGL 80P NARGE 4Bh I dtinl Clurtinde Rl S
partiti onedollzretmééfbemﬂpml Frbland- mh’élybqlpbmbé SpirapE-maszolwddhed t hree

ti mes witkh Jhe combi ned organi c phases were dried
(MyS04) 1f5 %ﬁ)grre d‘% evg%%}egﬁ% "Chr omat ogr aphy (Si 02, CHzCl z/ MeCH 20: 1)

yi el ded 0 9@b)gln(az10a@al gBuén%%%@ﬁﬁPh%ﬁﬂéd m%xgﬁhm’llc) WJn@g%leﬁzeE’xe Jsum 1-
pyri m di ne as ystal s suspensi 0 )S
3- benzenesu?‘ﬁhl@ﬁ?rl IsethiélﬁlHyhara@rﬁapz@pﬁd[mazsga §ra|]mranﬁ@qamld1@mzmﬁthp©®@3 vvas
heated at rghihitéd BYendeRiulpHH1-28AGMYINNLEH H?lﬁ?ﬁbrwﬁlcﬁﬁﬁ Hphi0pyRlz08814,5-
evaporated. The residue was treated Wltﬁ g i ce-water and the pH

val ue of t halP¥Bmidinges GRiRuIiess ety - &° W?Sh sat NaHC03 sol ution. The
aqueous phase was 25 extracted three tinmes with 20 m of CHzCl12, and the

or gani ¢ ‘phases were dried (MySO04), filter ed and evapor at ed. Chr onmat ogr aphy
(Si02, CHzA 2/ AcOEt 19:1 ) of the residue ded 0.84 g (879 of

3- benzenesul phonyl - 7- chl or o- 5- rret hyI ?rﬁE I [ 1,5-a]pyrimdine as a beige
solid. 30 e) ) T d l.le Ic), from
3- benzenesufptot e and

pi per azi ne pm:céoM@ lgm;mldlﬁd

3benzenesul phonyl - 5- net hyl - 7- pi perazi n-1-yl -pyrazolo [ 1,5-a] pyrimdine as
col our | ess brysimlagousmpnndr80 t1a8 describ& B Ekabiple 2 (02n 3Dekzeaesulpghodll-7-

3- Benze su'}?{ﬁ%\/? :nirﬁ ds{lr& alnyl75 %ﬁop@ﬂ:@%&olghp? ]‘%ﬂr Rridin¥hda R -methyl-piperazine

razol o[

re dried

there was obtained 3-benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-
5-propyl-pyrazolo(1,5-a]pyrimidine as colourless crystals, m.p. 207-209°.



I n an anal ogous manner to that described in Exanple 2, from

3- benzenesul phonyl - 7chl or o- 5- net hyl - pyrazolo [ 1,5-a] pyrimdine and
1- net hyl - pi perazi ne there was obtained 5

3- benzenesul phonyl - 5- et hyl - 7- (4- et hyl - %6pera2|n 1-yl)- pyrazolo[l 5 a]ﬁx
m di ne as colourless crystals, mp. >230.""Exanple 85

5- Met hyl - 2- net hyl sul phanyl - 7- pi perazi n-1-yl - 3- (t ol uene- 2- sulphonxl) p~azol o
10 j 1,5-alpyrimdine a) In an anal ogQus nanner to that described in
Exanple 18 a) to d), starting fron1(té$@8ﬁ@ -sul phonyl ) -acetonitrile there
was obt ai ned _ _

7- chl or o- 5- REtHANC R O ISR B B Y0 IHERH g

pyri m di ne aﬁﬁgmﬁ@h@urless foanl b) In an analogous manner to that
described in anple Ic), from 7-chl oro-5-net hyl - 215

net hyl sul phanyh adakdiedoue ﬂﬁnaexsmlmhmydnbe@w Baip 1, BY, #loRY 4 beh£h B8l H0eyl-
pi per azi ne ther

) ob
5~ et hyl 2- FEBAPYISHP ?1* Hyrﬁobérymwefnwthzl A EXS1RERYL3 -G IRBIP RS T8z 0l 0
[1, 5-a] pyri magibmemaa 3%hiﬁh&§&§l&r@f—Y&hﬁir&5 dFelppropdb2-2ddthisulfhahkle
(tol uene- 2- sulg@ ﬂé#% acet, |tr|I f was prepared as follows: 2.2 m
(34.5 mmol ) PER*¢H H@HFB AT e %E ffFed to a suspension of 4.5 g (28.8

I ft 2- d d
100"t or b AR FRA R EGe GortR R Sy ic&faoraﬁﬁoqnaexe@é‘bcaﬁ&”e
partiti oned chetoweyclbﬁx@pﬂnﬁn%}@dhﬁaﬁyl @haohquem]lpyrpﬂaﬁe and pipepsiieecthédar ee

tinmes d ani,c once, th H20,
r e ( NGSORRE SRrined d SRt St e B R e R S e )

yi el ded 2. 9pgra¢dOPn)5-afpyfitmidine aecoPowaiesqdrgsals, ) macetonisrril e as a col ourl ess
oil. 2 3 JIiL 101 50 Exanpl e 86 S-Methyl -7-(4-net hyl

~pi perazi n-1-yl)-2-nmet h, ~I sul phan, L-3-(tol uene-2-sul phon p ayi.
zolo[1,5-~p~rimdine In an analogous manner to that described in Exanple
2), from 7-chl oro-5-net hyl - Example 52

nethylsulphan I-3 (toluene 2 sulphonyl) pyrazolo[l 5-a] pyrinmdine and

1- met hyl i ex gsulp ' eethylsulphanyl-7 hyl 1-yl

5-met hyl 7 27805 wia- &k f yl)-2- nethylsulphanyIS (t ol uene- 2- sul phony
1) - pyrazolOF%;S?ﬁPﬁVTﬁgﬁggﬁﬁ‘as colourless crystals, mp. 199-200. Exanple
87 10 5- Met hyhy ZidiBdolls bianfeH (BRRRAMkscRibed A GRS, %M@Qnﬂé?és%ﬁ%ég vikz.5- al

pyrimdin-7lam ne I'm an anal ogous. manner to that descri bed anp e 4),
from chloro-5-cyclopropyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidine and 1-methyl-

7-chl or o- 5- E’g:%l’h‘ﬂxreQH&E g §Mla91laatB;Henﬁen@&@én&@ps%yawrepﬁrwha)emysh%%ﬁb@5 a] p

yrimdine a s obtain

5- net hyl - 2- FSEH; 1girﬁaﬁa}nv Pzrae?lam%ﬁ@y?ﬂg@%%wmﬂem&%q IpP; 5622} 665
pyrlﬁldl% 7-ylam ne as colourless crystals, mp. > 250. Exanple 88
5-thhyp 2- met h~sul phan, ~I| - 7- ~per azi n- 1- yI 3- (tol uene- 2- sul phonyl)
~yrazol o~ 1,5-al20 pyrinmidine a) In a %ﬁg ous manner to that described
in Exanpl e 18 a) to d), starting fro e- 3-sul phonyl )-acetonitrile
t here was ogtﬂlned .

7-chl or o- 5- FEtHF L
pyri m di ne gbgnggolourless foan1

In an analogous manner to that described in Example 4, from 3-benzenesulphonyl-7-
25  chloro-5-cyclopropyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidine and NH3 in MeOH
there was obtained 3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-pyrazolo(1,5-

a]pyrimidine-7-ylamine as colourless crystals, m.p. > 230°.



25 b) In an anal ogous manner to that described in Exanple lIc), from

7-chl or o- 5- net hyl - 2net hyl sul phanyl - 3- (t ol uene- 2- sul phonyl ) - pyrazol o |

1,5-a] pyrimdine and piperazine there was obtained

5- met hyl - 2- net hyl sul phanyl - 7- pi per azi n- 1- yI-B-(toIuene-2-su|phon&ﬂ)ﬂ&x@ﬂblo
[1,5-a] pyri mdine as col ourl ess crystals m p. 165-165.5. 30 The

(tol uene- 3-sul phonyl )-acetonitrile used was prepared as follows: 2.65 ni
(42 mmol ) of chl oroacetonitrile were added to a suspension of 7.5 g (42
mmol ) of tol uene-3-sul phinic acid sodE¥amRlapt in 80 nl of DVF and stirred
at 100 for 1 hr. The 35 reactlon sol ution was evaporated t he re5|due was
partiti oned2#$n68e Iphen thyrmlphanyl-§ py dif : Hiigd-phase

was washed E%?E%Z&b[g?% }g;gltlﬁldgfgﬂ z. The corrbl ned organl C phases wer e washed
once with rre iltered and evaporated. Chromatography

(Si 02, CHZGR)n i ﬁ{aﬁ%@ugmﬁﬁn@ té 2aVlleRfibéd @l R@RBtetasH), menzy Ib):nzeﬁ@sh%bhylt le
as a colourless thhK—? (4- th I -p aﬁln-

-yl ) - 2- th?ﬂ”é"ﬂi yiaaﬁtpafra}eh%y up¢ mfbﬁhylw? aafateronf 2sc Gvlats therdi ne |1 n

f;m ﬁlnal ogguszasrr@dmam 8 Behtatsuftoati- ekl ot d 2 BxanahepRanyl-6)70dhydro-5H-
chi or o- ne

met hyl sul ph%Yﬁ{HPe%taE‘f]BYrﬁé‘?‘]%L@ -SRyEmiine 355D fOrTS . a] pyri mi di ne and

1- net hyl pi a2|ne there was o

5- et hyl - 7- P ek RRAleESs BT 1 bhas}ri;%c&bﬁ%w@ﬁagmlepmﬁgﬁeﬁd{ﬂ&?%ﬁép@%ﬁphony
|9 2) ;1)yr azol ofHleoi- 2-pieliyldilhang - @3- didgdess s HegBlopems [dpErazdld [0,5-d)pPrichddine &ndanpl e
5- Met hy1'02- RBEIRGS (hphuns e2ianed SGRataes iR rBrt math satasdr pipesiny bk mi di n
-7l am ne 1 n6 ardl}a;nhbogbq&ldpama{aﬂpyx@zdlhats dlpgrimidiaelad dvldutaqdrestaly,, mfp: 020-

7-chl or o- 5- %& - 2met hyl sul phanyl - 3- (t ol uene- 3- sul phonyl) - pyrazol o (

1,5-a] pyri he and NH3 in MeOH there was obtai ned

5- et hyl - 2- met hyl sul phanyl - 3- (t ol uene- 3- sul phonyl ) - pyrazol o[ 1, 5-a] 20
pyrimdi ne-7-ylam ne as col ourless crystals, mp. >250. Exanple 91

5- Met h- 2- net hyl sul phan, ~7- pi per azi n- 1 n]Q,airtsglne 3-sul phon 1~~ )Tyyrazol o]
1 5a] pyrimdine 25 a) In an analogous nher to that described in Exanple
égt 2) tgsd) 3- B%B%Egtﬂgxonrvpgkﬁw&ﬁﬂ'Dn[?erg'nr?lf RO A6SI00N- b7 dify i BeLE was
7-chl or 0- 5- &4 ippidige (pyri di ne- 3- sul phonyl ) - pyrazol o [

1,5-3a] pyrlnldfne as a colourless foam b) In an_anal ogous nmanner to that
descri bed i ®angngeus wpnner tghat described in Example 2, from 3-benzenesulphonyl-8-

7-chl oro- 5- pabay}- n?emmﬁm&lpmamga?ﬁ éHny'chaegfzr ?}H’Limm}ﬁ;l AIpPiedaRl Ad

1, 5-a] pyri mdi ne and erazi ne
5- et hyi - 2- e %H’eﬁ%‘?ﬁ/‘]herf‘ﬁﬁﬁb%ffﬁﬁ laervfnesulebwlér%emsem PR&FINY L-Byr azol
o[ 1, 5- ahpyrinetilfigplanylce Atildes SHCERbeht | d] PyRzol8AS-#PFrimidine as colourless

crystals, m.p. 228-229.5°.

Example 56

3-Benzenesulphonyl-2-methylsulphanyl-6,7-dihydro-5H-cyclopenta(d]pyrazolo[1.5-
25 a]pyrimidin-8-ylamine

In an analogous manner to that described in Example 4, from 3-benzenesulphonyl-8-

chloro-2-methylsulphanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo{ 1,5-a] pyrimidine and
NH3 in MeOH there was obtained 3-benzenesulphonyl-2-methylsulphanyl-6,7-dihydro-
5H-cyclopenta[d]pyrazolo[1,5-a] pyrimidin-8-ylamine as colourless crystals, m.p. >230°,

30



52 ~ ~ ~~J~ ~~ The (pyridine-3-sul phonyl)-acetonitrile used was prepared as
follows: 2.1 m (33.4 mmol) of chloroacetonitrile were added to a sol ution
of 4.6 g (42 mmol) of pyridine-3-sulphinic acid sodiumsalt in 50 m of DWMF
and stirred at 90 for 1 hr. The 5 reacti (érg‘zsol ution was evapor a&djutt 788
resi due was partitioned between HzZO and Clz. The aqueous phase was
washed three tines with CHzC 2. The conbi ned organi ¢ phases were washed
once with H20, dried (MyS04) filtered _and evaporat ed. Chromat ography (Si Oz
AcCEt / hexane 2:1) yielded 4.1 g (80% Espmple 57

(pyridine-3-sul phonyl %-acetonr trile as a beige solid. to Exanple 92

5- Met h, ~I - 73¢Benzen PRV ~mpthylsulphanyd OrRip¢razip-1-yl-5.6.7.8-tetrahydro-pyrazolo[5.1-

sul phanvvl Sbg@ ;{Zroqh@e 3-sul ~honyl ) ~yr azol of 1 5-al p,~rimdine In an

anal ogous manner to that described in Exanple 2), from

7-chl or o- 5- a)atrhxhaaaté d® tniwrnetHorRa el crided hyexa%;n@tﬁb Lftd@h@rbxéhien@%tﬁmlyp[

1,5-a] pyrimdin I, per.azj ne t ai ned
5- et hyl -27- ézrnrrgrlﬁélphwggr{a]ﬁrrﬁf %rlﬁm@eﬁeé &YE‘E}F\A%%BWPB@ -psyrhoayIAG therg ul phon
yl) - pyr azol evaf oBtabred3-fzédebslphenyds c(hidr@win@ﬁﬁlsﬁlf ik 556,783t @rahd - 4189.

Exanpl e 93 20 5- h | ~su any (pyrr di ne- 3-sul phonXl Zp at e[
1,5-a] pyri RVGEHO ’Qﬁb%mrzﬁ ‘%%aséﬁglc‘g’gﬁﬁs%oﬁﬁhner to that described in

Ex le 4
el or o- 5. bRy 23HREMAIRESH PR dssqrlRetinFrasnele b Berybypydrbywip
1,5-a] pyri chldisre- rﬂétﬁylk\ilﬂlﬁh:in‘}'l B8 -tdnahpdrogs r£00lcds, Medquinazoline and p1pera21ne

5- et hyl th han ri.din razol

a] pyri mi ]é)z rﬁ% ?'(’ n QX(PSP%%‘%/ ?9’&%#@9“1%%3’1) %%é’38321r2§7[ é% zanpl e 94
2-13- Benzeneéttkhlydmybyr&d‘lrdﬁ[ﬁh)% lqdinadolietabicolourless crystals, m.p. 121-123°.

T~1- pi perazi n-1~1) - 2- et hyl sul phan, ~ p rah zol o[ 1, 5-al pyri m di n-6-~
-ethanol 30 a) A solution of 2.69 g ( 10 mmol ) of

4- benzenesul phonyl - 5- net hyl sul phanyl - 2H pyrazol 3-ylanine and 1.28 g ( 10
mrol ) of 2-acetyl-butyrolactone in 10Exhmple58cetic aci d was heated at
reflux for 1. 5 hrs After coolrng to RT the mxtt}JIre was treated vvrth 50 m
of H20 2 3 ] ‘ p ‘ e e 2 :

organic a 04) f| Itred and evaport ed Chrorrat oraphy
(Si O-, cr%hzc et 5e1@ fig ﬁ/‘%Se residue yielded 1.5 g (36% of ethyl
2-(3-benzenggy QM@Gus&ams@rewa&remaba/tn écatrtéﬂmlf&% PRRYEnPN nx%a'yp&l 5-a] py

rimdin- 6-y|%1 acetate as a colourless foam suspensi o
(3.56 mmol ) cBpre2ysthylsulphanyl-5,6,7,8-tetrahydro- pyrazolo [5,1-b]quinazoline and 1- methyl-

2- (3-benzeng g&ét&mrtﬁére%a*é%g{a%}d‘3%E%Eéh\é.'sulghJﬂ&béf(hﬁéstﬁﬂaﬁr&aﬂﬂflaﬂP—b%eth 1-

1,5-a]pyrim acet at n 30 eated at reflux for 4
hrs. The reé‘(’:‘PFﬁW étﬁ) 12‘)6640 5t1§’ Ipgingznting engturtestcrysie masithie was
treated s t hod00 M of ice-water and the pH val ue of the solution was
adjusted 10 to 8 with sat. NaHC03 sol ution. The aqueous phase was extracted
three tinmes with 70 m of CHzCl2, and the organi c phases were dried
(MyS04), filtered and evaporat ed. Chr omat ogr aphy (Si 02, CHZO 2 20:1) of the
residue yielded 1.0 g (94% of ethyl Example59
2- (3benzenesul phonyl - 7- chl or o- 5- net hyl - 2- net hyl sul phanyl - pyrazol of

5- a) pyr i n3dBanzénegblphomedemathylaulphimyl-$eliparazisdrylebH,7H-pyrazolo(1,5-a]-

thieno[3.4-d]pyrimidine

25 a) Inananalogous manner to that described in Example 1a, b), from 4-benzenesulphonyl-
5-methylsulphanyl-2H-pyrazol-3-ylamine and methyl 4-oxo-tetrahydro-thiophene-3-
carboxylate there was obtained 3-benzenesulphonyl-8-chloro-2-methylsulphanyl-5H,7H-

pyrazolo[1,5-a]thieno[3,4-d])pyrimidine as a colourless foam.

b) In an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-8-
30 chloro-2-methylsulphanyl-5H,7H-pyrazolo[1,5-a]thieno|3,4-d) pyrimidine and piperazine

there was obtained 3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-5H,7H-

pyrazolo[1,5-a]thieno[3,4-d]pyrimidine as colourless crystals, m.p. >230°.



15c) 0.1 g ( 1 mol) of 1-nethyl-piperazine in 5 mM of DV was added to a
solution of 0.35 g (0.8 mmol ) of ethyl

2- ( 3- benzenesul phonyl - 7- chl or o- 5- et hyl - 2- et hyl sul phanyl pyrazol OW&;E a]
pyrimdin-6-yl)-acetate in 15 mM of DW and stirred at 60 for mﬁe
DMF was evaporated in a high vacuum the 3Pesi due was partiti oned bet ween 2N
NaCH 20 and CHZC12, the aqueous phase was extracted three tines with
CHzZC12. The conbi ned organi ¢ phases were dried (MyS04), filtered and

evapor at ed. Subsequent chromat ography (Si 02, CHzCl Z/ MeOH 10: 1 ) vyi el ded
0.34 g of a yellow foam which was di ssolved ina mxture of 50 m of

t et rahydrof uran/ di oxan/ HzO 1:1: 1. Aft &ampls68ddition of 4 nl of 2N NaCH the
m xture was stirred at 45 for 12 hrs treated vvlth IOO m_of HzO and
extract ed 25-Benzeneselphenylg Stz gthglsuls d.%ygani ¢ phases

were dried (pgg%’ml’ 5. g}t}l;e%gch a%rlg]\@ggr at e Chr omat ogr aphy Sl 02,
CHzC12/ MeCH yi e of

2- [ 3- benzengs uh RHA us %attetmlth& d@émttea mxamp@eei R 3 el d Ae A PRRIDPILK-

sul phanyl - pyrazol o[ t hanol as a col ourless foam 30
Exanpl e 95 shjome- %éﬁ%bﬂ@gafwbﬁtirﬁépﬁwqtytl 57@@11@%1@44 dlpyupiiies apd hrmethylq - p
ayr zol o~[1, gﬁae@AzntérthSHed&a@3lerfeataLbeetéaﬁmﬂ>h&1)y1 -9- (%neh{zﬂp’ipéﬂaﬂﬁh) yieh-Rewger ed
NaOH was added to a_s utlonlﬁ? [1 giml q(l) 35

phenysul phoﬁ‘s‘/lPB"t‘:‘é’ll S thpreepi by alifieps e rgrimiding s stenrisss GyedlsalIRT for 2
hrs. Z 3] laJ 2002 54 Subsequently, a solution of 1.14 m ( 11 nmol) of
2-chl or oet h)?l2 ©hi oroformate in 4 Ml of acetonitrile was added dr opw se
thereto gt 5 and the m xture was heated at reflux for 1 hr. After cooling
to RT the precipitate was filtered off and the filtrate was evaporated. The
t hus- obt ai ned brown oil was taken up i %1& of EtOH and treated with 0.54
m 5 ( 11 mmol) of NHZNHZ and heated gf”?’B]F x for 1 hr. After evaporation
of the reac | S ut| oR_and s pse%ue g

2- (5-am no- é_m:mméjmsul phonyl 1H pyr azol 3-yl oxy) et hanol as a colourless
solid. 10 b) 0.75 m of ethyl acetoacetate was added to a solution of 1.14
g (4.9 nol) apfin 2n aBalegrius odknbentpahasigiqpbhedid E@hkp[bylfaz)dbdi& syarong fromtthenad- i n

the i xt i 6 ThapnAFHEARAARRk ErBblefqp i - Sl o b B GB8 IS . £
CHzd 2. The (diqphshe 2phipbenyliwrwazelpl le‘ija]wgmdn)le af4 ¢aleyréads sohid- evapor at ed

Chr omat ogra%hy (Si Oz, CHzC12/ MeOH 19:1) of the residue yielded O ?
) Inan analogous manner to that described in Example 1c), from 7-chloro-5- methy 2-

(42%
of et hyl 2- (3nhena }flpﬁ@mdpthé]Y—q,ﬁl@}SMnﬁ) Bﬁfatmtnwsﬁ%ﬁmme §n@}>$¥fakmed' n- 2y
| oxy) - acet ate as a .col ourl ess ai A suspensi on 1)

ethyl 2-(3- Besie¥ALRIripROAYRE ﬁyw@yfwlehﬁ@tlﬁywwﬁafot -B-3- (ttu@ 511 2

pyrim di 7y 2s¥bRA - BHeids @,5- 8 pAlmidin©fs (BdukBsswastdie al ghoatrzpef  ux for 4
hrs. 20 The reaction solution was cooled to RT and evaporated. The residue
was'treated with 80 ml of ice-water and the pH value of the solution was
adjusted to 8 with sat. NaHCO3 sol uti on. The aqueous phase was extracted
three times with 70 m of CHZCO z, andEkiplersgani c phases were dried
(MyS04), filtered and evaporated. Chromatography (Si 02, CHzCl z/ MeCH 40:1)
of the resi dudethybl-déadndhioiperiAm8%yloL- mmtulmskmﬁmswzmmwm& 25

met hyl - 7- (4- et h% [PLpgLazin 1-yl)-pyrazol o[ 1, 5-a] pyri m di n- 2-yl oxy] - acet at
e as a color??q-é%sj—s‘om%—é 38 mM (3.4 mol) of 1-nethyl-piperazine in
5ml of

2- [3Obe%n\£€3 gﬂ%ﬁ%u%&aﬁg ﬁ{?#hé}%? %%%‘?H’%‘a%}%%% a%ﬁctnn%;?f}ﬂqr% 5’;l%h%@razol o |

% 5- all_hpy rD:wn:rmﬁﬂh)rhsxﬁpl;ahmb(Hﬂm;élem -2-siiphoyljrpymiol ONES-ajparistidine edd atmdHylf or 1.5
o ti ¢ 1 oned PR RORV B0alq 3 JLED, R MU LA D i 57 S e M Sphemy:

three tinmes BV\ﬁthlhphﬁﬂzezml,lplmwl)tmambﬁbbfaépiyrumgamas cploadess coystats, ohcp. d30°.
(MgS04), filtered and evaporated. Subsequent chronmatography (silica gel,
CHzCl 2/ MeOH 19:1) yielded 0.61 g (92% of ethyl 2-[3 35

benzenesul phonyl - 5- et hyl - 7- (4- met hyl - pi perazi n-1-yl ) -pyrazol o[ 1, 5-a] pyrim
di n- 2yl oxy] -acetate as a col ourl ess foam 55 ~ 3 JUt 20~? e) A solution
of 0.126 g of KOHin 5 mM of H20 was added to a solution of 0.61 ng of

et hyl 2- [3-benzenesul phonyl - 5-net hyl - 7- (4- et hyl - pi perazi n-1-yl)-pyrazol o
[ 1,5




a] pyrimdin-2-yloxy] -acetate in 20 ml of dioxan/ THF 1:1 and stirred at RT
for 2.5 hrs. 5 The reaction solution was evaporated and the residue was
partitioned between HZO and CHZCl12. The aqueous phase was vvashe,? tﬁggﬁm
times with 30 m of CHzZCl Z, and the conbi n(gd organi ¢ phases were ar'

(MyS04), filtexed and evaporated. Chr omat graphy (Si @2, CHzd 2/ MeCH 9: 1) of
the residue and crystallization fromEtOH yielded 0.18 g (18%

of 2-[ 3- benzenesul phonyl - 5- met hyl - 7- (4- nethyl pi perazin-1-yl)-pyrazolo[1,5
10 a] pyri ni di n- 2-yl oxy] - et hanol as coF%mnleé% crystals. Mp. 177.5-178.
Exanpl e 96
3- Benzenesul-pict AlENa s a g
pyr azol of ;1§nallepyr| mdl ne a) A soI ution of 2. 69 g ( 10 rrm)l) of )
4- benzenesul phonyl - 5- net hyl sul phanyl - 2Hpyrazol -3-ylam ne and 1.6 g ( 10

mol )f Iof n?mmlan&og@&mgﬂn&wmt a@k@ﬁlsea{tlﬁ Biximpl 4o R 7- aqeltéj 9—n@é€1‘1}ﬂ 2wgg heat ed
at reflux for cti ol ut j.on evaporated and .t he

resi due §a§nﬁ§V¥gPﬁﬂﬁg %@W %ﬁ:4E§P bdﬂi@ﬁ%’ Hﬁpﬂﬁﬁ %5 Has2Mas
extracted RO hkARss WbidhAG-Heufl-o hiEhap gL SQhbAiRde OLafoa phases
were dried (MgSO4), ffltéfe ané vaporg% CﬁrogatdShee %hy &go 59

CHz Cl z/ MeOPY2Eolol Lpradpyregidin zcylrgn@szs/sol@urless crystals, m.p. S230°
3benzenesul phonyl - 5- ( 2- net hoxy- et hyl ) - 2- met hyl sul phanyl - pyrazolo [ 1, 5-a]
pyrimdin-7-of as a beige powder. 25 b) A suspension of 2.3 g (6.0 nmol) of
3- benzenesul phonyl - 5- ( 2- et hoxy- et hyl 2netg¥lsulphanyl-pyrazolo [ 1,5-a]
pyrimdin-7-of in 40 M of POCO 3 and di ethyl aniline was heated at
1.hr_ as cooled

QP NANE D~ SRR P A0 PVEL VAN

re

reflux for ctlon SO, utlon 0 RT and evaporated. The
resi duel AL ; Feethia i A Zgnethypulghagl- he 30
sol ution V\@grﬁ@!g%@pm&hmth sat NaHCI)S sol ut| on. The aqueous phase was
extracted three tines wth 100 m of CHZClz, and the organi c phases were

g E) IO e(i) ( l\/]gSChﬁ})I,n anl dnlaRigeds xalmghegvaﬂm aéseﬁbedGhrEammplagﬁ&nhﬂo(rﬁ Behzekdsulphadyie OH
(0] the r e e e
2 benyencs BRI B 5 Geth P rBris i s bt Rl et R OB of of

1,5-a] pyr m’odmﬂesahphanjdaa ehlpsl-b-asvppepstie rmetBAsulpandl-pyrak dlo A2 ppBmedin®. 4 g
(4.8 m#) gidpelraz%ne in 3 mM of DM was added to a solution of 0.35 g
(0 8 a&ac urless 1oa

3- benzenes phonyl - 7- ro-5-(2- hoxyy.et t hyl.suphan ol o-[
1, 5-a] pyri m dﬂ’naery nayoféuﬁa%?erbﬁéagﬁ%cgﬁﬁlp e&nglaleé},"{% >é'Zb A %BEJHYZZM i on
sol ution vva@lcweﬁpmopntow}, 2-nrethyledplood - maszopd it i) xmanﬂlrhredndelemeﬂi\zll NaOH and

CHzCl z. r

conbi ned or gnr?%}{g ggeem@?aéx%@ géﬁ f%g Bﬁfﬁeﬁ?é}o % % HH]
Subsequent Y¥h?onethdgplrnyl-pBiagso[ 1G-@ipyrimk &h@olqur]&mrwa}stralpl REz2447.0on from
Et OH yiel ded 0.2S g (62% of

3benzenéluphonyl - 5- ( 2- met hoxy- et hyl ) - 2- met hyl sul phanyl - 7- pi per azi n- 1-yl - pyr
azol o ( 1,5a]pyrimdine as colourless_crystals, mp. 155-156. 10 Exanple 97
3- Benzenesul phonyl - 5- ( 2- met hoxy- et hy%amip-liﬁi met

~| - . pi perazi n- 1- yI) 2-rrethy| suI phanyl p razol of 1 5- aI pyrl mdl ne 15 0 54¢g
(5 mol ) of3:Bengshes lod-150PEQAP thylsulphanilepvrazolold g (amins
0.45 g ( 1.13 nmmo

3- benzenesJF‘&I’?&‘?@{Og?usdHF’H?%“Sth@?d?f‘é”ﬂtPf&W Eé%fHE]F)“ fzowét hW%‘EﬂsblﬁElﬂW Byrazol o [
1,5-a] pyridmdtoreisbpropdl-Hinediylddifhaapichyahiold| € 8- Apyrifidiesand NHS in VROH eact i on
sol ution was evaporated, the residue was partitioned between 2N NaOH and
CHZCQl z. 2Thehers wegebkiredshbeneengsalpbonyl-RoseriopHrkemethykulphapyltpyaagto B3- t he
conbi ned Orﬂﬁﬁuﬁld@xmsﬁ&nﬁﬁraﬁcdbhﬁéls éx%is?l@@n hHhidbered and evaporat ed.
Subsequent mat ography (silica gel, 12/ MeOH 12: 1) and
crystallization from EtOH yi el ded O. 255 g (67% of

3- benzenesul phonyl 5- (2- met hoxy- et hyl ) - 7- (4- net hyl - pi perazin-1-yl)-2-nmethyls
ul phanyl -pyrazolo [ 1,5-a]pyrimdine as colourless crystals, mp. 160-161.
25 Exanple 98




3- Benzenesul ~hon~I - ~2- met hoxy- et hyl ) - 2-met h, | sul phanyl - p, ~nazol o f
1,5-alpyrimdin30 7~lamne 10 ml of a 50%solut|on of NH3 in

added to a solution of 0.50 g ( 1.25 nmol) of “??]'UWW?

3- benzenesul phonyl - 7- chl or 0- 5- (2- met hoxy 4ﬁt hyl ) - 2- net hyl sul phanyl - pyrazol o
1,5-a]pyrimdine in 10 mM of DV and stirred at RT for 2 hrs. The reaction
soI ution was 35 evaporated in a high vacuum and the residue was partitioned
bet ween 2N NaOH and CHzZCl12. The aqueo phl’;\se was extracted three tines

wi th CH2C12 and the conbi ned 2 3 ,f 2 57 organi c phases were
dried (MyS04), filtered and evaporated. Subsequent chromatography (SiO02,

CHzC12/ MeCH 10: 1) and cr)istal lization fromEtOH yielded 0.30 g (63% of
3benzene- 3= Benzenesulphon 5-tert-butyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-

sul phonyl - F@Eﬁﬁai}my et hyl ) - 2- met hyl sul phanyl pyrazol o[ 1, 5-a] pyri m di n-7y
| am ne as_colourless crystals, mp. 186-187. 5 Exanple 99

3- Benzenesul phonyl -5 ~2- net hoxy et hyl)-2-neth, |sul phan~pi perazin-1-ylp

2 agol oLl , & laffh mm@idm)eomob@&exﬁsﬁp Zynfr}nahylzulé%rgl -0HISr mpb)ylarﬁme and

ol ) of ot A T (B RHBR D S HLIR At T e MO 266 ECHEREP IS HUht o a
r ef It ui< for d%nti:h%atea_ ttﬁg)oeaﬁéslm Ed@ézrltbprlﬂig msmaifamﬁateam@«ﬂd aEldtT@i thegtdchil was
partitione et yween an 0 pnas S extra ee
Pr oS wi . 18 BOTR TSGR ce aes TR A oty PR pRRee S apibied CH§CH
(I\/g|8842]I éci |1 |fllef@thndnelatapdr Gheehatéghaphyabian HNOL/ERD A, yidiedd. 24 Mp@hh)23: 1)
yil el de

3benzenesul p’"hglb SSC?E“]HL?W(;)@%{WI L melhyiPLar i paFRzPlopl P2 Ry gnigin-7-ol as a

1, 5- a] pyri mddlomléssdbaras a bei ge powder, mp. 175-155. 20 b) A suspension of
2.5 9 (6.8 mol) of

3-benzenesul phonyl - S- et hoxynet hyl - 2- met hyl sul phanyl - pyrazol o[ 1, 5-a] pyrimd
in-7-of in 4 Musp’ensﬁiﬁtdﬁﬂ.ww&nniol)(ﬁf 3cheadnehdpldnyhe-teadung - methal- ref | ux

for 1 hr._The, reagtion 0 apgrated. .The
osi due Hs HIRBRRIPYRRE R RO RO C8L e PG e R RE T e
sol ution vva§0anbmu§ﬁ1edeatc0018sol\mdn Batcoold HCRB asd kuipooated. TiHe rasideoms tpdatede was

ex.t racted t %ﬁ’le dOI axlan% tﬂ!‘. %S\'aglfe og;‘%cs%l%tlgrqgvag hc?us(()cgcg@é hgses were

dried (MySO ere evap ofat e onat o 12/ MeCH
20: 1) vyi el dé‘éhI-ZC©3 g)ll@t?@?/QTl‘@faqueous phase was extracted three times with CHCl,, and the

Ppyr i i di e e B E @t fad MR PATE g iRt g §8“9*§’@%%4a§¥ (i)

of p. per 3¥i feiGh/8c@Et wrl)mf/ﬁaewasdmdddedtbz%g €804l tgi of rB-bénzene&solphoryl 15- tedt- mml )
of 3- benzengzwBNGNY - 7 nfdthy R nn Tt WTES! #yrﬁmggfe][a fogﬂﬁ' EIQEM{ azol o |

1, 5-4a] pyrlm Ine I1n 15 m ‘of 'DW dstirre e reaction
sol uti on was evaporated and the residue was partitioned bet ween 2N NaOH and

CH2C12. The g LS. PREH) &%&a&sﬁaﬁh@%ﬁo@m mmew Do dilifedd &6 1. L he

conbi ned or phases were drjed (I\/g filtered and evapora

Subsequent GRArldnEEbGf Agtepzaneiutphong-terpb uw&@qh@rw)mamlselpbgr%mazalpib?r

from Et G yla?ﬂ))qﬁﬂldglqu 10 dl 64 PMF 8fd Firred 2t ﬁT‘IoM 111rs Z@Qgreﬁghon solution was
benzenesul phonyl - 5- (2- met hoxy-et hyl ) -2-neth ﬁl/?rei le?llger azin-1l-yl-

pyr
azol o[ 1, 5a]eps§/ﬁqrhﬁeé| Pﬁ‘ét}é?sfe%‘é}}ed‘iﬂslpéﬁglo(’?fi@ré%%@ 3 L EXB53fus0400
3- Benzenesulgpmagnyds-ektrabdi@xeetiriésiwitt cﬂzq‘,lf}aﬂm}thvdon{uup&lr&gaxﬁc Phaskd wede dBED

| sul phanXl 5-a~
sul phansip, (Mg%%)og %ltere:ll and%vaporater:g Cgu@sequent chromatography (SiO,, CH,Cl,/MeOH
19:1) and crystallization from EtOH yielded 0.25 g (18%) of 3-benzenesulphonyl-5-tert-
30 butyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-a] pyrimidine as colourless

crystals, m.p. 236-237°.



0.50 g (5 mmol) of 1-nethyl-piperazine in 3 m of DV was added 6 Zﬁh
solution of 0.50 g 10 ( 1.3 mmol) of 3 4L
3-benzenesu|phonyl-7-ch|oro-5-nethoxynethy|-2-nethy|su|phanyl pyrazolo [
1,5-a] pyrimdine in 15 m of DV and st&gred at RT for 2 hrs. The reaction
sol uti on was evaporated and the residue s partitioned between 2N NaOH and
CHZC12. The aqueous phase was extracted three tinmes w thCH2C z, and the
conbi ned organi c phases were drred ( 804 filtered and evapor at ed.
Subsequent chr omat ogr aphy (Sr , e OH 10:1) and crystallization
from Et OH yg,_ded 0..42 nzenesuloh.

met hyl - 7- (41 e y P
ine as col os mgasnﬁm&stals nrp 207 208. Exanple 101 20
3- Benzenesul phonyl - 5- met hox~mnet hyl - 2- et h, | ~sul pha~Il -R
razol ol | , 5- a) ihyaxh miaild)gmu?hmmhaxetoiﬁatrﬂesomﬂbeaixﬁménqﬂé65:'1)0151) m‘)meBenizéheNEO-l was

dded t 0 3 | f. .
5. bgnzeﬁéiu?“ﬁﬁ%’ SR 2l R R ChRRinc ARd AWL b AryPropgats B |
1,5-a] 25 pyns dbtehlnlaé 3+h’eniﬁe5ﬂlphﬂnyDl2ﬁnahylsrﬂp}hamyBH—tﬁﬂurﬁ'&infed{yl -Pyhislo| 1]3e}-

reaction so| uturnp vyaﬁae\a{a g gaand the residue was partitioned between 2N
NaOH and CHY Fie° aaue r.‘]’%1 & was extracted three times with CHzC12,

and the co r nied

evapor at ednpjsl?%gle%ag%yug ﬁ?agl ﬁ%’ t‘ﬁ% escrx(bggbr?é)'(\%_igadﬁi %/%‘ﬁ—?e Zir}esgﬁhonyl 2-
crystalli zame&rylsmhdmnﬁtﬂilﬂuoebmedhybpﬁ&ogo (lﬁe&l@ymhldinﬁemimdwmhmnhérﬂ 30
met hoxyngt h I /b é n-7-yl am ne i

et hoxy gt gvlds SRRy, bserrka*agg%ﬂo V53R qhAkdors gr?@rera T AT RS By

3- Benzenesupphmiy ,55a]@m10ndjné'aa(¢bl¢miem<dryq®alpan pz»2301.- yI ) 2- met h~r | sul phan~I -
p~rrazolo f 1,5-a]_p, rimdine 5 a) 5.38 g (20 mmol ) of

4- benzensulphonyl 5- net hyl sul phanyl - 2H pyrazol - 3-yl am ne foll owed by 9 ni
(60 mmol) of diethyl malonate were added to a freshly prepared sol ution of
sodi um et hanol ate in Et OH (prepared f Esmple$8 g (77 mmol) of sodiumin 100
m of EtOH) and the mxture was heated at reflux for 48 hrs After cool i ng
to RT the 3 C@EBRNAON Yy o ATIBE) A'..z, O ! ¥, 1 A-5; ? S hl
resulting p PhﬂbMa;gpwaﬁn&thered 10 off and drred at 50 in a hrgh vacuum
There were us obtained 6.5 g (96% of

3- benzenesutrphoméllogzumhuér&uItlﬁdwestlnbayrnmh@le[2)1fr5m@lb&wemé3hlgh&m§,7 di ol

gs b:ng Zlnggu %@P@“’ﬂé‘ﬁﬁ%ﬁ)ﬂﬁ@@ﬁﬁiﬁcgs' 5 B}’rbm[dln 7gol(and 1- mm-

1h5 a] pyr i npigeragin® therelival obtaindd 3ﬁenﬁneﬁ@ﬂﬁ:y%4hﬁhﬁfb1péraﬁ@flL)kl)‘-2frﬁ)é’th}31 hr.
The reaction

ol uf Lon,was ed t d evapor a The residue
treated witHAR vk *89“?%’8’ h Waéﬁaﬁr%é g‘%ﬁés Bcﬁo‘fr#'és %rﬁ?tg‘f iR V\%@g
adj uste% to 8 with sat. NaHCO03 sol ution. The aqueous phase was extracted
t hree trrres with 90 m of CHzCl12, and the organic phases were dried
(NgSO4) filtered and evaporated. Chr@rahplgeaphy (Si 02, CHzO 2/ AcCEt 20
1.5:1) of the residue yielded 1.8 g (54% of
3- benzenesulphonyl 5,7- drchloro 2- nethylsulphanyl pyrazolo [ 1 5-a]
pyrim di ne 24 @ EgLy]-2 lme 1k 9-%1-peazél
1- net hyl - pi perazr nein 3 m of CHzC 2 was added to a sol utron of 0.37 g (1
nmmol ) of 3-benzenesul phonyl -5, 7-di chl or o- 2- net hyl sul phanyl - pyrazol o |
1,5-a] 235 pyPi2mildifgkciahac2tic adid ohs GiECKTa angersiarr ofeéd) @27@mfrol) & hr. The

m xture wa e t J t tion
an)o(l gxt racr5 glgeq‘? Eﬁgggﬁl%éé%ﬁjﬁgsn? 9@? q%&g—%})é)?t%ﬁyl %Pp%ﬁ(%?eg%%g :ohases
were dried (%W?ﬂy h¢atedetodd0% richedit@pblioamediwaslitiked wéivonthnamht ddreaphy

I I 69
Sbenzenesul bho F%“‘EWS DAY RERDEHA il dled B 1o 5 bighvpcom There | oy
razol o[ 1, 5W3!@t mhtalnﬂél?ﬁe(é@%mfmmms of(B)sand &)-rbgnzen@dgiphonylB-3 J 11
2002 60 5

ethoxXy-pent-2-enenitrile as a colourless oil.

b) A solution of 5.2 g (19.6 mmol) of (E)- and (Z)-2-benzenesulphonyl-3-ethoxy-pent-2-
enenitrile and 1.24 ml (25.5 mol) of NH,NH; in 50 m! of EtOH was heated at reflux for



Exanpl e 103

3- Benzenesul phonyl - 7- (4- met h~pi perazi n-1-yl ) - 2- net hXl sul phanyl'zgymgzlgmoll,S
-alp~rimdine 0.15 g of Pd/C ( 10% and 0.3nl of NEt3 were adde a
solution of 0.189 g (0.4 nmol) of

3- benzenesul phonyl - 5- chl or o- 7- (4- net hyl - #? per azi n- 1-yl ) - 2- et hyl sul phany! py
razolo[ 1,5-a]Jpyrimdine in 30 M of EtOH and hydrogenated at RT for 12
hrs. The reaction mxture was filtered over Dicalite and the filtrate was
evapor at ed. 1 2o Thelmemmggrctiohpolstion wes eavbidda & Ty siaporatedandchr aveatperapher )
yielded 0.0 % -
3benzenesul Eshong{i%Y (IQIfeOH191 S;hf){aervvaezrftr]l]-us?gta n-6d-2n%9 (hsg(s)l?fgr?grrllzyelnepyrazol o[

1, 5a] pyri m #ipleonyb Scshid - egr§2@r3y§@rarr§a5ﬁbggeqm7 109. Exanple 104 15

2~[ 3- Benzenesul phonyl - 7- (4- net hyI pi perazi n-1~1) - 2- met h, ~~hanyl - Pyr azol of

1, 5pyri m di n-5-yl oxv~_-et hanol 115 gﬂ] (5 mmol ) of sodium was added to 20
M of etfyl ehzés@uy@@pf Ane (1R gmscd oft4- zmulnbonWéaqtbsd 2 -Prragol B ylgming. 5

mol ) of 3- bepzenasys pRARY) o&tﬁﬂb@&@ac@fa(eﬁn%%ﬂﬂf a@h@@&ﬁ"\n}a@héated at reflux for
yl)-2-met hyl sul phanyl - pyrazol o %rl‘l m di ne and _subsequently stirred
at 80 for 13hrs Thereactiepsplptign wes qmvlqdﬁ@ eagermeraed- uTle‘dﬁSIM%W?ﬁour ed on to
70 mof i ceaMmbREd @é%@e&?‘@ﬂ‘f@ﬁ%lt{m &fd €Herﬁ§edﬁﬂs?Has‘é%a%aﬂed%@’élmegnﬁh

conbi ned organlc hases were dried ered and evapor at ed

Chr onat ogr apym{ G—’@&@%@W%esﬂﬁe dred MO fteredandue and

crystal ljgzagy ?Braft&pml t@"za\ﬂo%' iR e @ ﬂa@eﬁte(y@e%@d 205 5(71%) of 3- benzenesul]fhonyl—
2- [ 3benzenesu phon -7-(4- et hyl - plpera2|n- - nmet hyl sul phanyl - pyrazol o

[ 1,5a] pyri Aicdin 5119‘11’&51)( D2 ¢ A oA | Pémidin 8@%@@%@%@%@5 m p. 187-189.
Exanpl e 105 30 3- Benzenesulphonyl 5-chl oro-2-neth | sul phan ~~1-pyrazol o f
1,5-al pyrimdin-7- fampe 10 m of a_50% sol ution of in OH wer e added
to a sg%/ut i é}]A(gflsp(gnggn @f % Bgdas n?rﬂ%pg 3 ggnzenesulphonyl 2- eth"_F‘S -methyl-pyrazolo-

3- benzenesutpm%k: difr- vlJomI wxﬁr&mw&smhﬂ@&anﬁéﬂumra;Qluﬁ[ Théreatdyy i m di ne
12 hrs. The s ev orated in

in 3 10 m and ed at RT f

a hi gh e eI B ALeRgER e TR AU B R ERSY I®rpCl2.
The aqueougwafhtasm %@H xéazuéof&hasdlutaﬁﬁzah s@8jistet 1@ 8 vedh sﬁﬂJI\HEICIO;.;][EBllSlcht férhe g
CHzC12, and the c I ned or ases rj S I l.tered an
evapor at ed. SBIBEERER I APGHRE GG AP W&W@ﬁa@ﬂz%a‘?@e&a&ﬁ CHE5 “and
crystal | i zawegndrieddMgSOIfiiteret dedle@pafitgl. (B¥8thawgraphy (SiO,, CHzClleeOH

3- benzenesul p 5-chl or ny|l zoI RWI -7-yla
nm ne as col 6%??‘2%& 5‘?&%’? &e@eé%%&%é%@%%%f %Yl Hu3ro%! M]Yi e et

3- Benzemds upplassioHL5-4 lpyamidine anaidurlesrysedidr, Y1 su~hanyl - pyrazol o~

1, 5-al pxri m di ne-5, 7di am ne and 10

3-benzenesul phonyl - N5- ( 2- di et hyl am no- et hyl ) - 2- et hyl sul phanyl - pyr azol of
1,5-al yyri gl QitAe{B.47nnbRmf pipetizidé igl{ Bl ofDMF vois addeli toatshintiamofidétghy| ani ne

in5m of t e
o bengenesu orataPoc? sk B GnaRE le hey %lyeﬁfa*gmﬁ%&%ahpgnmldme "
a] pyrim di le m} o RMIearnidrstited ek 6Q)ff01[5M¥rsa he EMEW@SdEVaIPOIQtB fma hghWacuuMéhe
reaction Sol-ééfdugr‘lﬁ@’@%tﬁx\éﬂ?d)ﬁ&h@& zﬁ'fbab@ear{de@lllgg t’l‘(}l@%gﬂ@d%ﬁxhs% eP&‘&c

H20 and ueous ase was extract

CHzC12. Thetltrmmwubﬁ@aﬂpécblhﬁls and thercombiried @rgamiropery dried (Mg&@d fdmaed

evapor at ed 8:1)
Vi el ded 0. zaﬁpf R g A R O
net hyl sul phanytelisgtien sem FOH sseléqd@ﬁ $id qi@f B b?n@maﬁwm@nalsZ@Wbérm@bﬂ
crystals, mypipetdAR.1-f f]%r&oﬂﬁl -4 ﬁ pyfihidBie as colourlessc %'stals, m.p. 150-150.8°.

3- benzenesul phonyl di met hy am no- et hyl) yl sul phanyl - pyrazol o |
1, 5- a] pydd ni di ne- 5, 7 d| am ne as col ourl ess crystal s, mp. 210212.

Example 70

3-Benzenesulphonyl-2-ethyl-5-methyl-7-(4-methyl-piperazin-1-yl)-

pyrimidine

In an analogous manner to that described in Example 2, from 3-benzenesulphonyl-7-

35 chloro-2-ethyl-5-methyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-piperazine there was



25 Exanpl e 107 3-Benzenesul phon~-5-(4-nethyl - pi ~erazin-1-yll-2-meths 1~

sul phanXl -vyrazol ojl,5-al pyrimdin-7-Xlamne 30 0.1 g (1 mml) of 23 Jul 2002
1- net hyl - pi perazi ne was added to a solution of 0.14 g (0.4 mol) of
3benzenesu|phonyl-5-ch|oro-2-nethy|su|ph?¥ -pyrazolo [ 1,5-a]
pyrimdin-7-ylamne in 5 mM of DW and stirred at 90 for 1 hr. The reaction
sol ution was evaporated and the residue mas partltloned bet ween HzO and
CHzCl z. The aque u% phase_ was extra ted mnth 50 of 2C12.
The conbi netPt epgcgh' NSRS OREk & efipt et PR T eliomat ed.
Subsequent Qppmlgggsagmylﬂ@@dﬁs% aeh. 1%&@,102/ I\/EO—l 9:1) and 2 3J UL 2002
62 crystallization fromEtOH yielded 0.1 g (59% of

3- benzenesul phonyl - 5- (4- et hyl pi perazi n- 1-yl ) - 2- met hyl sul phanyl - pyrazol o( 1,
5-a]pyrimdin-7-ylam ne as colourless crystals, mp. >230. 5 Exanple 108

3- Benzenesul phonyl - 5- chl or o- 2- et hyl - 7Et#iptev hKl - pi per azi n- 1-yl ~- pyr azol of
1,5-alpyrimdine a) 7.90 g (31.4 nmmol ) of

4- benzengs uNpbBBevkeresi@pliioHyt-2 RtipyrsamethyBpirazold N6 - £ iphhimidia-7oy)-NONE4. 3

(94.3 mol ) ,.of die hxl T8, onate were added to a freshly prepared sol ution
of sodi um 4%@5@—%—&—%1 - - repared from2.7 g ( 119.5 mol) of sodi um

in 320 n Et dht fI f to RT th
Im'nxt ure was UL 5@?&??%%6&@8 ii‘?r‘f?r %}B E%tamBg ﬁé@"t)ﬁ é%zex%%ﬁ P:hglg)dlfl ng ©
preci pi t at echivas-F-ethyles- e(ktlo,ﬂtpymdlo@r 5e¢b}airmﬂfhelanda -dimgthyleadinoethyldiagree wer e

thus obtai ned 4 8 4 3- ben yrazol

(1,5-a] pyri gtag;ng I(g)fbrﬁlzeneg % &‘sz}ﬁe%ﬁg Qﬁazgfo?b,@ %gl'zﬁ"rol)
of 3- beril@en;d}s-t}ll N&dwéthﬁ-ﬁh#r;d—lp—;dumml oI 5a] pyrimdine-5, 7-di oI |n 30 m of
POCl 3 was heated at reflux for 1 hr. The reaction solution was cooled to RT

and evaporated. The residue was treatBxample @2 100 ml of ice 20 water and the
pH val ue of the sol ut| on vvas adj ust ed to 8 vmth sat NaHCO3 sol ution. The

aqueous phakées-hneme e ety 7 z v - t he
organi ¢ ph WElee dr| ed (I\/gS04) fil ter ed and evapor at ed Chr orrat ogr aphy
(Si 02, CHz the residue yielded 1.1 g (35% of

3- benzenesu) phoagydnfgygz Aot Onds Blbe: rﬁgatffa(sﬂa%ﬁft)owomﬂtﬂaﬁa @S a

col ourl ess 0. 86 pl per azi ne | n3m
of CHzCl2 mzwdéﬂhw >aaC§tﬂmtﬂl Et;fwaz 0§tagnef173 tﬁmop%benzenesulphonyl)

3- benzenes ulphe Y kthl- 5- n@kl@ﬂp&f#@b%‘[ﬁ?ﬂ#ﬂ%ﬂﬁ%% Bolburdes®e@bdaNr i mi dine in 20

m of CHZClz and stirred at The reaction m xture was poured
?n to |C$\AVGE&C1II2n€1rgﬂ‘Ia3 bedmmnalrbaaa\afdtéants@&ifﬁoﬁa Fpleltch, be@gdﬁ%&ﬁﬁﬁs 8?1 three
imes w n r gani e re . dr

filtered ankPraspssdpaend): -s@egeatf@m SeHe sPHa %ﬁ;ﬁwﬁghl naetd\f% 19/ MeOH
4:1 ) and cthystvadslobzaaidd®a(4- b@m&béﬂdemselpdeﬁlyl}l2Eet1grl(58§a%ypt -piperazin-1 y1-

3- benze sul)g cg/ll1 5 7-di chl or o- razol 8&3} ; a] pyrl m di ne as

ool our | &s BROSR L3 it Faputtestny Rl A %6387 5™ ' U € 5607

3- Benzenesul phonyl - 2 et hyl -7-(4- rreth ~LI - pi perazin-1- yI) pyrazol of
1,5-alpyrimdine 0.1 g of Pd/C (10% was added to a solution of 0.267 g

(0.63 mmol) of Ea le
3- benzenesul phonyl - 5- chl or o- 2- et hyl - ’an ﬁhyl pi pera2| n-1-yl)-pyrazol o [

[1,5-a]pyrimidine

25 Inan analogous manner to that described in Example 2, from 3-(4-bromo-benzene-
sulphonyl)-7-chloro-2-ethyl-5-methyl-pyrazolo[1,5-a]pyrimidine and 1-methyl-
piperazine there was obtained 3-(4-bromo-benzenesulphonyl)-2-ethyl-5-methyl-7-
piperazin-1-yl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 215-216°.



5 40 rnl of EtOH and the m xture was hydrogenated at RT for 4 hrs. The
reaction mxture was filtered over Dicalite and the filtrate was zéoJm 002
evaporated. The residue was partitioned between CHZCl z and sat.

sol ution. The aqueous phase was extract eg three tines with CH2Cl2. The
conbi ned organi c phases were dried (MySO E} filtered and evaporat ed.

Chr omat ogr aphy of the residue (Si02CHzd z/ MeOH 19:1) and crystallization
fromEtOH 10 yielded 0.2 g (53% of aﬁ FPalle Eel ge crystals, mp. 206-207.
Exarrpl e 110 7

[15a~pyr 15-€ ' I lan i

DMVF was addeNt-GuﬁetBﬂLéiherm zlfdxa(ﬂnﬁé) g ( 1.2 mTD') of

3- benzenesul phonyl - 5- chl or o- 2- et hyl - 7- (4- met hyl - pi perazi n-1-yl ) pyrazol o[ 1, 5
-a] pyri m di hean zrnaIHgom nﬁﬁnd@%tl&lﬂdesﬁhbwmdixaxhprkm from 31(4Abronfy- b@fzexcs;ol ing to

bet woen SN NORTIG CHBG S rhe R hRoDE AL SR dr?%e?’? bbbl fes

wi th CHzC zethﬁldmtehherz&ra@obhmdd@ 63- gabrmn@bas&ﬁeswﬁ;henﬁmzeaﬂh;(ll\ﬂgﬁ% yl-

filtered and ev r.at.ed rap NH4A0H
110: 10: 1 ) BA& ?&3&%@’?’?% P%‘?ﬂ}‘ f‘gﬁﬁ E@ﬁgﬁ P% d&ﬂ?“&"- i‘%&/‘ﬁz“%fs crystals,

3- benzenesuimghan@R1>- et hyl - 5, 7- bi s- (4- et hyl - pi perazi n-1-yl ) pyrazol o[ 1, 5- a]
pyrimdine as colourless crystals, mp. 232-235. 25 Exanple 111

3- Benzenesul phonyl - 2- et hyl - 7- (4- net hyl - pi per azi n-1-yl ) -5- nor phol i n- 4-
~~1-pKrazol of 1,5a~ -pyrimdine 0.26 m (3 mmol) of norpholine in 5 m of
DVF was ladded to a sol ution of 0.50 gESGnglé7? nmol ) of

3- benzenesulphonyl 5- chloro 2-ethyl -7- (4 nethyl plpera2|n 1-yl) pyrazol o]
1, 5-a] pyri n2d : Enziehgs 2 D@ nfloldid-alool i ng
to RT the reaetign solutlon was evaporated and the residue was partitioned
between 2N NaOH and CHZO 2. The aqueous phase was extracted three tines

wi th CHZC z,y angh ihk QHHaHC% tOHGRBLL B %%&ax‘é‘@[e%% L £a) ﬁwﬁﬁg dhethby-t er ed

and evapor at ed Subs uent romat ogr ap OH 15:1) and

crystalliz a‘P@Y@F‘PeF\ﬂ@h?’EI Ppeejaratriethers wias ogtaersd%déqsrosZ ethexh3 24-Ze3hpxy2002
benzeneggl pmﬂyﬂesalpﬁsw Sz-ne(tﬂylfﬁ&:ﬂ)ﬂio‘[PbQﬁgﬁﬁhl&nje aytaloéﬂézpemgll i n-4-yl -pyraz

olo [ 1,5a]-pyrimdine as colourless crys Exarrple 112 5

2- 13- Benzen@)sm RO gotis Blabdert6thA deREiBYd mFExHﬁf 1c91 fﬂo i chloro-2-ethyl-3-(4-
-pyrazol o(1, 5- alp%rlnldl - 5yl - oxy] ethan? nmol ) .of _sodi um
was added t BehexferengttRhoaR- Sy hul PeAwlellds? EHI“?R lwmpwm%@a{eed Wi th
0.50 g ( 1. %ammmaem eﬁryb@f(lﬂﬂaﬁb'*yplh@ﬂyﬂes@pﬁéﬂ)@)r stn;’eﬂ@ytllwﬁlpzrahﬁ 1t hyl

pi per azi n- 1 ‘)fl(%ra ol @ Edl 5- aié?“Fy”mEf:lfne aﬁg ﬁ sequently stirred at 80
for 1 hr. APYEtoryR ljr”f‘ Ipgras QloUIESEFYs $8R"was poured on to 70 ni
of ice-water and extracted three times with 50 m of AcOEt. The conbi ned

or gani ¢ “phases were dried (MgS04)) filtered and evaporated. Chromatography
(Si02, CHzCl 2/ MeOH 9:1 ) of the re5|dge arld 6’L5 crystallization from Et OH
yielded 0.24 g (44% of

2-[ 3- benZGn?%ﬁLLQQ,xkg o5 Pyrazo o[ 1, 5-a] pyr
i m di n-5-yl=0Xy]-ethano y 547 "Exanpl e 113
20 f 3- Benzgngﬂmﬂnﬁﬂdykﬂﬁmﬁn@yl 7- (4-neth, - p~ erazin- 1-~~pyrazo|o [

1, 5~al pyri mdin-5yll-dinmethyl-amne and N |

3- benzenesulrmwiloggu%mhweﬂ@ thpt desctiyed ipiEyemplei2nfromya- yhlplsorazthyb3{(41 5-al

p

2-

yrim di)g- 5. i mol ) of
di et hyI amgr%%x?lﬁ#\&aer%ggn?fow %%PFW]&I%@JE&%%;& 371% ut | nof 1.1 g
(2.6 mmol ) piperazine there was obtained 2-ethyl-3-(4-methoxy- benzenesulphonyl) -5-methyl-7-(4-

3- benzenes Ul afigNylyens il 9 ortaIdIY 5-alpfrflniilex LaBLIES 85k lmif AR g0l O [

1,5-a] pyrimdin n 20 stirred at 90 1 hr " After cooling
to RT the reaction solution was evaporated and the residue was partitioned
bet ween 2N NaOH and CHZCl z. The aqueous phase was extracted three tines
with 80 m of CHzCl 2. The 30 conbi ned organi ¢ phases were dried (MS04),
filtered and evaporated. Subsequent chromatography (silica gel,

CHzZC12/ MeOH/ NHAOH 65:10: 1 ) yielded 0.20 g ( 13% of [3




benzenesul phonyl - 2- et hyl - 7- (4- et hyl - pi perazi n-1-yl)-pyrazolo [ 1, 5-a]
pyrimdin-5-yl]dimethyl-amne as colourless crystals, mp. 211-21p3 JQP%UZ
0.30 g (24% of

N- [ 3- benzenesul phonyl - 2- et hyl - 7- (4- net hyj1 pi perazin-1-yl)-pyrazol o[ 1, 5-a] py
rimdin-5-yl]-N,N 35 dinethyl-ethane-1; % di ani ne as col ourl ess crystals
mp. 163-164. 2 3 (~ UL 2002 65 Exarrple 114

3- Benzenesul phonvl - 5-chl oro-2-ethyl -p raz ; 1,5-alp,~rimdin-7-ylanmne 5
20 nl of a 50% sol ution of NH3 in MeGHARR®’4dded to a solution of 1.1 g
(3.1 nmol) ff 3-beqzeq sulohon \ -5, 7-di ol

i s
evaporated and th re5|duevva rtltlon d bet C]—Ia CIz The
agueous pha]g‘é’ logqus meney o ﬁ\agg eseribRddn it %rﬁp‘e}g?%?@wﬁlya Ofige @Hﬁ

organic phaﬁleﬁlombaﬂﬁﬁésﬁﬁah()w&%eth& pyiredobs] 1 3rd] pHOmeNBPHIENEY in VROH esi due
was treated with 5 nml of EtOH and the crystals obtained were filtered off.

There wa8 tHhes wasohianred oetBp-3 (4 ox&;fbenzenesulphonyl) -5-methyl-pyrazolo|1,5-

3- benzenes ul ghomidin - AlthRleds e@smss By, [sdifiva] - pyrim din-7-ylanine
as colourless crystals, mp. >220. Exanple

3- Benzenesul ~honyl - 2- ethyl 5- (4 nethyl plpera2|n 1 yl ~-, ~yrazol of

1,5-alyyrimdin-7-yl anore 0.33 ml (3 mmol) of 1-nethyl-piperazi ne was
added to a solution of 0.4 g ( 1.2 mMmptamé 78

3benzenesul phonyl - 5-chl oro-2-ethyl -pyrazolo [ 1,5-a] pyrimdin-7-ylamne in
5 m of DVF3RGsayd(3H-Dirhatlylapip@aziharyli- 2bthyl Bae:- @ 6ioicl BB A sl s HORYINGSS
evapor ated an he res was,. partitioned between H20 and CHzCl12. The
aqueous a%%&¥£3m%¥iﬂggﬁgaﬂ?ﬁ¥§%-t|nes with 50 nl of CHZCIz The conbi ned
or gani ¢ phases me f.iltered an va eguent

chr omat ogr a W%%P%Sd“wegh%iétﬁém}%%a“@"i mp-e g"’hgT 5’5)9 r?l zﬁfﬁﬁi’ rom Et OH

yi f,‘lhdled 0. Me@o@?%zeﬁésu&hbﬁﬂl—éﬁﬁ&h&lp%i}@ﬁwo (2,5ed)p yihmii}n(xélarﬁﬁcls 2,6- dlmethyll-
nme i per.azin Z0 ri,mdin uri ess
Crystal o, ripeednerd w1k D) 2 BB P ol el ST P2 B S

3- Benzenes unpthory-bezentshiphohid)-Semethylrsitrinolo| mﬁFaa}p}nhmidme as colourless crystals,

1, 5-a] ~)ig| m_di ne ?S%%di am ne and

3- benzenesuﬁnﬂ%onv -(2-dirneth~l am no-ethyl )-2-eth ~~| -Ryrazol of
1,5-alpyrimdine-5 7 5 diamne 0.73 g (6.68 nmmol) of

2-di nmet hyl am noethylamne in 5 ml of DWVF was added to a solution of0.45 g
(1.3 nmol ) of

3- benzenesul phonyl - 5-chl or o- 2- et hyl - pyrazpoT’ o[1,5-a] pyrimdin-7ylamne in 10

m of DVF andesfehdy - £¥RPpsat ed
10 and the Tesidue was par aqueous
phase was eéiﬂl%\@!-(b,ﬂithree times with 80 m of CHzZA 2. The conbi ned organic
phases were dried (MyS04), filtered and evapor at ed. Subse uent

chr omat 88r abhip wqal%aub@ﬁnnm@fzﬂesr%@dm amp9 ) d EL)fr(W 18BN 12 ¢
(26% sul honyl 5- ethyl 2H ~PYT azol 3-ylamine and ethyl cyclopentanone -2-carboxylate there

3- benzenesul E‘E c( t.hyl - zoI L éﬂp%;rl m di g]e , 7-di am
ine as col oY Sl‘g’éé ?/EF egesu hﬁn) lofgy2 ‘e 67 1 Ydro 5 lopenta]

pyrazolo{1,5-a]pyrimidine as a colourless foam.

b) In an analogous manner to that described in Example 1c), from 3-benzenesulphonyl-8-
25  chloro-2-ethyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine and piperazine

there was obtained 3-benzenesulphonyl-2-ethyl-8-piperazin-1-yl-6,7-dihydro-5H-

cyclopenta[d]pyrazolo(1,5-a]pyrimidine as colourless crystals, m.p. 200-201°.



15 0.09 g ( 17 %

3- benzenesul phonyl - N5- (2- di net hyl am no- et hyl ) -2-et hyl -pyrazol o |

1, 5a] pyri m di ne-5, 7-di am ne as colourless crystals, mp. 149.5-150.5.

Exanmpl e 117 20 3 Benzenesul phonyl - 5-di mef.iiyl am nor net hyl - 2- met h, 23 JuL 2002
| ~phan~pyrazol of 1,5-alpyrimdin-7-ylamne a) 6.8 m (50 mmol) of et hyl
4-chl oro- acet oacoacet ate were added to a solution of 13.5 mmol (50 nmol) of
4- benzenesul phonyl - 5- net hyl sul phanyl - EF‘%‘% g&o -3-ylamne 25 in 80 rnl of
acetic acid and heated at reflex for f After coollngtoRTthe
S;zzhﬁl Zt Ob'%l f £ 4-meth perazin-1-yl %%}Jh Io- cvcot)entﬂadhI gh
3- benzeneSUtbxl&hmiMh-%a ehrhmtdjﬂet hyI 2- rret hyI suI phanyl pyrazol o[ 1,5-4a]
pyrirnidin-7-of as a colourless powder, mp. 215-217. 30 b) 5 m of a 33%
sol ution ofInchnrmtatvgbasrmumeerltmlﬁt ﬂl?slcnbe’chnéiidmﬂleﬂofrarr533buizlem&3ulphoﬂ.y148 g ( 3.7

1 a) pyr P AHCT R SO eI e o R o< g g LEIGRE” ©

reaction so;btptnaMeﬂ&Se wvapmmatcemrbenitaesuhﬁmdwez -eihsg]- P4 - dthydpéperit-degn 0. 5N
NaCH and 12. .Th ted t h Cl
The cgzbl S_%? dzlaldﬁ? ?Ha % R/vgﬂg}s'%?? ﬁe\lfé@z / ?cfutrﬁg?s Céi?ﬂ me?/%r atZ ed.

Chr omat ogr apiy. (Si 02, CHZClZ/ MeCOH 4. 1) yi eI ded 67 Z 3 ~ a ~ 2002

(929% of

3- benzenesul phonyl - 5- di net hyl am nonet hyl - 2- net hyl sul phanyl pyrazol o[ 1, 5- a] py
rimdin-7-of as a beige powder, mp. >220. ¢c) A suspensi on of 1.3 g (3.43
nmol ) ofl03- benzenesul phonyl - 5- di et hyEmn'!pdo&iat hyl -

met hyl sul phanyl pyrazol 01[1 5-a] pyr'l m di n- 7 of in 50 m of POCt 3 was heat ed
at refl ex fhBemzenesul g & 3 hepentahdlipexizolg D1y

The resi due,ya treated with 100 M of ice-water and the pH vaI ue of t he
sol ution was a justed to 8 with sat. NaHCO3 sol uti on. The aqueous phase was

extracted tfygedad¥Bas mat,ttrt%atrhes%b%@%;mggq tb& 95%@h&uﬁh@§ﬁ58 wer e
dried (MgS04), filtered and evz_gorate t ography 10

OHZQ 21 Ac ORsbldroy2-ythgh 6 inydse sy erdaneniaidiprrapole 1 elpyPigdine and N3 in
(3- benzqaeswe@mﬂﬁétc »Zatyb%ﬂed% H&h@ﬂ&ﬁ%@hﬁ@&hﬁy@ ﬁaﬁiyqr& sH- %@%}mea d)-

pyrlmd|n5ylrret yl) d&p -an ne asaco our| ess ‘foam

50% sol ut i oRTaFolailR- tHY% Weranggde golperiess gystalsimg- 58391 20 g (3 rrrml) 15
of

( 3- benzenesul phonyl - 7- chl or o- 2- net hyl sul phanyl - pyrazol o[ 1, 5-a] pyri m di n-5

yl methyl)-dimethyl-amne in 30 m of E)I\/Fl?a g stirred at RT for 4 hrs. The
reaction sol ution was evaporated and t¥&"Fé ? due was parti t| oned between 2N
NaCOH and CHzC : &h_5%—|ZC12
and the co
evapor ated. cySlopes Zd

yi el ded 0.90 ¢ (78°/c) of

3- benzenes ulqmmmlogéds mehihgyr|ta than desstibed in Exampleyil sfudipl3apenizerpyulalen yb- 8¢

253 Bonzenbu Rty FoE P Ro iR PN EIRI OpHRAL D i Blfs BRATPL & 110

| ~phan~~, yr direitlojlpiperaging thend 'dasnobiamed @hﬁﬁééabenkrﬁt?ulpl{ox(yl -89 3;Bedimethyl-of

3~ benbncoul BRaay L8 e oty SR kbP el M PR ) )

pyri mi di2A- 7C<d¢>ul‘|1qfisgmsthlts rt)ﬂ? EMWE2HSA d stirred at RT for 4 hrs. The reactl on
sol ution was evaporated and the residue was partitioned between 0.5N NaOH
and CHzCl 2. The aqueous phase was extracted three tines with CHZC12. The
conbi ned organi c phases were dried (MyS04), filtered and evapor at ed.

Chr omat ogr aphy (Si 02, CHzCl z/ MeCH 4. 1%‘ 35 y| el ded 1.85 g (53% of

3- benzenesul phonyl - 5- (4- et hyl - pi per aZ¥aoBle $3 net hyl ) - 2- net hyl sul phanyl - pyr a
zolo [ 1,5-aJ pyrimdin-7-of as a beige powder, mp. >220.

ned

30 3-Benzenesulphonvyl-5-methyl-7-piperazin-1-yl- imidine

a) 6.88 ml of N,N-dimethylformamide dimethyl acetal were added to a suspension of 7.0 g

(38.6 mmol) of phenylsulphonylacetonitrile in 30 ml of hexane while cooling with ice and



68 2 3 J UL 2002 b) A suspension of 4.0 g (9 mml) of

3-benzenesul phonyl - 5- (4- et hyl - pi per azi n- 1yl net hyl ) - 2- et hyl sul phanyl - pyr az

olo[1,5-a]pyrimdin-7-of in 100 M of POC1l3 was heated at reflux for 3 hrs.

The reaction solution was cooled to RT aQ evaporated. The 5 resi ci’LﬁaJm;amgz

treated with 100 mMl o~ ice-water and the*pH val ue of the solution was

adjusted to 8 with sat. NaHCO3 sol ution. The aqueous phase was extracted

three tines with 150 Cl and the organi c_phas dried

(MyS04), fi Pebsregn mlraﬂa%?cgg r%?%ﬁﬁ%@ﬁgﬁﬁw(@az%ﬁz@?m 10:1 ) of

the resi duether&leethudoBrathed 99 (95% of 2-benzenesulphonyl-3-dimethylamino-

3-benzenesul phonyl -7 g Ioro- 4- neth I s pi perazin-1-yl met hyl ) - 2- met hyl sul ph

anyl - pyrazoF%VP“ﬁ“@ai e18y Py ﬁfHPnEB 03 pal e brown powder, mp. 113-116.

c) 10 M of a 50% solution of NH3 in MeOH were added to a solution of 0.8 g

( 1.77 mmol f .

3- benzenésu%)pﬁé)ﬁﬂl (40-2 mpoly o5NHaNHe vaxp added toraspiution of OBy mmalofi31 sul ph

anyl pyrazol Ber[zerles@lpﬁ])n)ﬂ%r dirA eehylHenih B-228/1dHitrd inBWFmBsFEIOH dridatirat A0 fer 4
hrs. The regg 15 solution was eva oaatgclﬁand t he residue vt\)za

par titi oned> BEt we8AESRP iofhvesErpRer sted $nE thedeudircvanmEeionse Pedrern k@

Ehr ee §| nFsTmi CHé@I;IZBId eZaquédifd phbe wa@rmigsﬁteldh&wa{]ks Wlﬁhhza‘sgsz,ﬁﬁd ¢hetiohbined /
My S04 I ltered. an ev or, se t chromat y CHzCl z
Vb N1OH ST PhTe ERe 4R GVE80y) Hoereg i cvgbiiattson astm BRI oD

net hyl - giopeCazChMeQH Mo hyieked 2 5%t (B0Y03 bf pbarvehesplphaa @l IH {pyrazol-3-ylamine as

ilg al pyrim géige-g(;%iea’n;lngal%s_lézlq colourless crystals, mp. 203-205. Exanple

3- Benzenesul phonyl - 7- (4- et hyl - pi perazi n- 1-yl ) - 5- (4- net hyl - pi perazi n- 1-,

I hyl) - 22 ~r L - f 1,5- d 0,4, 9.(4 I f
et byl - pi Berasies LD BaALe R EOCE P a ot Ty By ol Vithits ey )
3benzenesu|ﬁbmmyﬁ37nuhM¢obﬁ5ﬂ@dﬁmﬂthyhnmuphﬁamnmatxmeﬁEMyﬂht&ﬂunﬁhylsuIpha
nyl pyr azlgl 0 LS hrs. ezi3 ¥1Pn ?319%1% was cooged% R?’ agQM:a o dte& t JI‘E {fﬂdgé\gla?s-r for 6

hrs. The reaction r esi
partitio nedph@txmwbezwmm%d@mm th?h@@quphass uphwsélevl/a]sreemmeacdthd

three tines 2, I ied
(Vgs04) 11 HEeE e e T I SR R e MRS M P
CHzC12/ |vemwmmds@hxmatograahﬁ(Sc;@yﬂfézmlz/Ma@Irbw lf)nmid@t(m g/I7é>P/d@d 30.75 ¢
(829 Of 3 penge es%lp?onyl e hyl yrazolo 15 aﬁp rimidine a ec stals
benzenesul phony fﬁ pera §fT Sk i - pl perazin-1-yl meth
yl) - 2352@ethylsulphanyl pyrazolo [ 1 5 aj pyrlrnldlne as col ourl ess
crystals, mypad, n&%ﬁ of 0. 91? B. M—ﬂaﬁol)lo%zbéx%ex%@lggbﬁylﬂget razolo[1,5-

3- Benzenesulphon | - ﬁ ~~1- pl perazin-1- %3F %ﬁ?ﬁ | ~sul phanyl ~
razolo [ 1, daynwdlﬁf m ln‘5 nzlof RQh wes hepted agreflug forrdhr) "I reastipnetlptien was added
to a sol uti ggi&f toal'IOarﬁi e(vg’p(ﬁ'QteﬂmPhé reSidue was treated with 30 ml of ice-water and the pH

3benzenesul phonyl - hl oronet hyl - 2- met hyl sul phanyl - pyrazol o[ 1, 5-a pyr| m di n
-7-bf in 20ae fot tigigwasadpisied ta?W%Na%QQasso lufiee. 1B&agyeoHs BBAsEPON

va/e_lé ci\zlaQ?'L aéﬁfhcﬁﬂdhkbﬁdeﬁﬁitﬂgﬁlmo CFECEIJddQ?@Qr ZoRic\WhedRs OJeltwrgailz C 2®Q)Th

e ase extr S W e
conbi ned orgﬁ‘?ﬁ@ r&ﬁagagra m@m@agrﬂﬁ&&‘sb@ Chu e Q\EQE&F% R,
Chr omat ogr a}mhmedi SB@g (87T6kofG- deb’a{?shlﬁﬂoribrl -7ydHdre S met i1 -pya@S1) 1,9k pyrimidine
3-benzenesu S(I;afhb%g:‘e - met hyl sul phanyl - 5- nor phol i n- 4-yl net hyl - pyrazol o[ 1, 5- a]
pyri m di n- 72 tei ge foam 15 b) A suspension of 2.0 g (4.7S nmmol) of
3- benzenesul phonyl - 2- et hyl sul phanyl - 5nor phol i n- 4-yl et hyl - pyrazol o [
1,5-a]lpyrimdin-7-of in 30 mM of POCL3 was heated at reflux for 3 hrs. The
react i orsosokuin manmooomlaﬁﬁhrtt@tIBTdaaﬂb&Marmmphdc),H‘tfm B &ehhmesulptsonyl-pat ed

with 100 m gof igce- | ue_of. the. sq] ution justed to 8

W th sat. names® S E RO L R e g Rad bR ing e PR e R ¢ s it h

70 m of O—Béﬁzznezﬁlphndyltshmemyga-lplpzrz{ztraﬂ;ad;-pymdo[tlr,S-elby(mdg&ﬁé)as cdlovdes ed and

evaporated c%ﬁa natog&ﬁﬂﬁy (Si Oz, CHzC12/ MeOH 10:1) of the residue yielded
g (86%

3 benzenesul phonyl - 7chl or o- 2- et hyl sul phanyl - 5- nor phol i n- 4-yl net hyl - pyr azol

o[ 1,5-a] pyrimdine as a pale brown powder, mp. 174-176.



25 ¢c) 10 mM of a 50% solution of NH3 in MeOH were added to a sol ut4
0.9 g (2 mol) of Lﬂﬁm?ﬁﬂl
3- benzenesul phonyl - 7- chl or o- 2- net hyl sul phanyl - 5- nor phol i n- 4-yl net hyl - pyrazo
lo [ 1,5a]pyrimdine in 20 m of DVF and gfirred at RT for 4 hrs. The DVF
was evaporated in a high vacuum and the resi due was partitioned between 2N
NaCH and CHZC 2. The aqueous phase was extracted three tines with CH2C12
and the conbi ned organi ¢ phases were |ed 3§4 MyS04), filtered and
evapor at ed. Subsequent chronmat ogr aphy gel, CHzC121 MeOH NH40H
80:10:1 ) arBdBcr% éa{ |hl za1t§ ont}Hg 4Et ded 0. 3 .
benzenesul p -
:EgaLrp IleSi‘]Z g%%' g%l%g?us%%g]ep o fhat ge%tr%’!erdllg $Rarspl¥ st f%l’?} 3- G@n?m%?lﬂﬁ&%? 7. 10

3- Benzenesulgphwniyp- mZth(yheprzdchkil,fye]rpamrrmdlme yihd 1-2natietlpypesadipdhtherelwas obwingHol i n-
41'Y met hy 4

1- net hyl - %)I p%friég-gz?ﬂr;]egﬂl\%ogfyl Rléqygb 2(450? ¥1 ﬁerg%n(lgl ’gygw(‘ 5&%q 5‘ pﬁlmldme as
3benzenesul pobmylesstrystdlomop.22336t hyl sul phanyl - 5- nor phol i n- 4- yl met hyl - pyr azol
of 1,5a]lpyrimdine in 20 m of DVWF and stirred at RT for 4 hrs. The
reaction solution was evaporated and the residue was partitioned between 2N
NaCH and CHzO 2. The aqueous phase was extracted three tines wth CHZCL2
and the conbi ned organi c phases were dijagpla® (MyS04), filtered and

evapor at ed. Subsequent chr omat ogr aphy (Sl 02, CHZC12/ MeOH NH40H 80:1:1 )
and cryst al |3-Methvind-methpseplmpaw 7/ piperazin: 180-35(tolpeng-2 splphonyl)-pyrazolo-

3- benzeng;;ul[@rg%ﬁ&m%n{lge met hyl - pi perazi n-1-yl } - 2- met hyl sul phanyl - 5- nor phol i
n- 4-yl met hyl pyrazol o -a]l pyrimdine as colourless crystals, mp.199-20l.
Exanpl e 122 a39n[ad a(-érogeﬁszxem&y ltcpmaf\aréscx%e@% B mple rlsfambl cgu;tmﬁgrﬂonpyr azol of
1, 5-a] pyri m din- 7!%’1?})()(3 hyI rlnahyl ne 2‘3@?}"()5( é

2- di met hyl arfHBEErasgPRAN taiped - chdere thyl-3omeBYlut i on of
0.8 g (2.26 saiphnylod- tBhJQﬁM%ﬂﬁﬁmuhﬂlebé&olZle@thyﬂnﬁdﬂEbhé/&ol@uﬂE@i fo¥in.

sul phanyl -pyrazolo [ 1,5-a] pyrimdine in 40 Ml of acetonitrile and the
suspensi on W SInSdni dnfa oastmEiTne‘r@dsthLEdé‘sEﬁbecrEh@xﬁxﬁprétltpﬂom *chlogo-BasetpgLn-ed

into se concentr ugous hl ori qutlo and extracte three
s i b abrpTsaiRh e A r Gl Sreib S i
filtered andvae\obmmeaitsedzet}ﬁubaﬁqhﬁmlpbdﬁybmﬁmamhyylzatMmeﬁdedul@hﬁx@l)g (700/()
o2, TSRy B R TP e P 20l oy

a)pyrim 3 e e] y e ale yellow solid, mp.
176-178. Exanple 123 30
3- Benzenesul phonyl - 5- et hyl - 2- met hyl sul phanyl - 7- ( 2- nor phol i n- 4-yl - et hoxy) py
razolo [ 1,5-a] pyrimdine In an anal ogous manner to that described in
Exanpl e , -sulph
3- benzen%észul %oﬁdﬁenf 2hfullr) Ong,l) et On i eused ﬁyﬁ %reParﬁ%zrlﬂ/ OH%V)\;? azol o[ 1, 5-a] pyri ni
di ne and N-(2-hydroxy-ethyl) 2 3 |U1 ~~ 71 norphol i ne there was obtai ned

3- benzenesulzoi‘l?)‘lpygj,; Fﬁmﬁgﬁmﬁ{ chivr§RE ktﬁ}élvﬁ?gﬁ'&ded% ég&%xm bl §1§fw8 £hy) - py

razolo [ 1,5-a] pyrimdine as a pale yellow soll
of toluene-2-sulphinic acid sochum salt in 100 m! of DMF and stxrred at 100° for 1 hr. The

reaction solution was evaporated and the residue was partitioned between H,O and

25 CH,Cl;. The aqueous phase was washed three times with CH,Cl,. The combined organic
phases were washed once with H,O, dried (MgSO,). filtered and evaporated.
Chromatography (SiO;, CH,Cl,) yielded 2.9 g (50%) of (toluene-2-sulphonyl)-acetonitrile

as a colourless oil.



8- Benzenesul phonyl - 7- et hyl sul phanyl -p azolo [ 1,5-a] f 1,3, 51
triazin-4-ylamne 0.10 g (0.37 mmol) of ﬁULlWZ

5- am no- 3- net hyl t hi o- 4- phenyl sul phonyl - pyrazol e was m xed ~~~|t g
(2.55 mmol) of ethyl N-cyano-methani mategand stirred at 100C for 16 hrs.
The 10 resulting pal e beige paste was taken up in AcOEt/MeOH and treated in
an ultrasound bath. The thus-obtained suspension was filtered.

Chr omat ogr aphy (Si Gz, CHzd 2/ MeOH 98I§; ék ded 0.052 g (449% of

8- benzenesul phonyl - 7- met hyl sul phanyl VT 0 [ 1,5-a] [ 1,3, 5]

triazin-4-y, n [ b e VS _ | 0,125
(8- Benzeneéh?7 3 &‘ - iy §¥:u &r2sulp

[1, 3, 51tr|q&mggﬁﬁyé_quﬂdmggkanlne 20 a) A solution of 0. 54 (2 nDI) of
5- am no- 3- et hyl t hi o- 4- phenyl sul phonyl - pyrazol e and 0.54 g (3.4 mol ) of
ethyl 1-et Homy-aealhgwsdmmecwtbantheseibied irnbemge 2k frdmashlote-breethgdt2-100C f or

3 hrs. t QbR +1-9. t of f d off
with a ﬁ%pﬁ%f}g n%un ) E%f‘%ez Hféﬁg)r &gﬁ}ﬁo}’@ P a#}&g'%@glm atd 14%%%9 here was
obt ai ned 0. pd,gergm(lﬁth%e was obtained 5-methyl-7-(4-methyl-piperazin-1-yl)- 2 methylsulphanyl-

of 8- benze”%‘s%ﬂl‘éf?@%' 51}%'1' gol{if@tshgtjﬁaz}flnﬁ’cggg%'cog@ Rs A %gg%@lioé 3 5]

25 triazin-4-one as n “of

(1 nmmol) of 8 benzenesul phonyl 2- met tﬁﬁla ;%hyl sul phanyl 3H pyrazol o [
1,5-a] [ 1,3,S] triazin-4-one in 20 13 was treated with 0.12 m (
1.5 mol ) of pyridine and heated 110C for 3 hrs. The reaction solution was

cool ed q r.esi gue i 1y tw ce

orehS0t8: Dt eoRatanl: digstosk MBS e SRBATRER Y 1S5
n1 of 2N nedamdngni ne in tetrahydrofuran and stirred at roomtenperature for
4 hrs. The 15%%51%&%4%&& tmeg&meﬁratﬁ%dﬁa%bdﬂ%mtcmepce@ rhf‘ah :n H20 ‘and

AcOEt. The ortganl ¢ phase was washed ion, dried

(MyS04), fime Vlé\dpwl B eqhenngt Zethiptemyb risrasglodppyp] mmrmzhnewd/kéldﬁwMeQHne
1:1 | d
) ho SR A BT A T2

whi t e cit¥ystryrisnidip-fylagsne gsgelopriesgaisislsemiz & 250

8- Benzenesul phonyl - 2- net hyl - 7-net h | sul phan ~~I -p~~razolo f 1,5-alf 1, 3,5l
triazin-4-, dinethKl amne In an anal ogous_manner to that described in
Exanpl e 123 b), from 8- benzenesul phorffpmple$s

met hyl - 7- net hyl sul phanyl - 3Hpyrazol o[ 1, 5-a] [1,3,5]triazin-4-one and

di et hyl am ne t here was aqbt ai ned

(8 benzene Ve N NN LS --‘ nviz7 ...‘_;‘. hQ) 0 S2HNQ 3

1, 3, 5] t b az_dﬁnﬁd,y,l) di met hyl am ne as pal e p| nk coI our ed crystal s, mp.

228 230. EXa 27 15 (8-Benzenesul phonyl - 2- net al - 7- met h~sul phanyl -p ray
zol ol |, 5-al f 1 3,5]triazin-4-, N ,N -di meth~~l-propan-1, 3-dianmne In an

anal 0gous NBMAGHK anelo Hatmatasetd leckddibed arrraka@npna 38 Bto a‘)rmmf from

8- benzenesul hon hyl sul han raz
1,3,5] txiay He%y ) ‘éplé‘ﬁg’ﬁ? i%pﬁ&f‘x%}%ﬁﬁbo % f?‘myﬁe“?ﬁ'@fé rUkﬁg}ﬁobt ai ned

( 8- benzeneswulyphanylyd- (tdhueré-Byuiphor)- Fyﬂasdlb[pfsaﬂlbkﬁwcﬁﬁeha{ dol&urbehs foam.
[1,3, 5]O5éla2|n 4-yl)-N , N -dinet hyl - propan-1, 3-di am ne which was converted

wi th HCHf di et hyl et her into the correspondi ng hydrochloride ( 1:1.75), mp.
249- 250. b) In an analogous manner to that described in Example 1¢), from 7-chloro-5-methyl-2-

)-4

methylsulphanyl-3-(toluene-2-sulphonyl)-pyrazolo[1,5-a] pyrimidine and piperazine there
was obtained 5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(toluene-2-sulphonyl)-
pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 165-165.5°.

30

The (toluene-3-sulphonyl)-acetonitrile used was prepared as follows:

2.65 ml (42 mmol) of chloroacetonitrile were added to a suspension of 7.5 g (42 mmol) of
toluene-3-sulphinic acid sodium salt in 80 ml of DMF and stirred at 100° for 1 hr. The

35 reaction solution was evaporated, the residue was partitioned between H,O and CH,Cl,.



25 Exanple 128

8- Benzenesul phonyl - 2- et h- 4- (4-r net h~ai per azi n- 1-yl ~- 7- net hyl sul phan~p, ~raz
ol o(1,5-alf1, 3,5]triazine 30 In an anal ogous nanner to that dei%rj&eﬁnz’ n
Exanpl e 123 b), from 51

8- benzenesul phonyl - 2net hyl - 7- met hyl sul phanyl - 34 pyrazol o[ 1,5-a] |
1,3,5]triazin-4-one and 1- nethylpiperazine t here was obtai ned

o benzenes OB A L RS U S Bk ahony Py

Exanpl e 129ete ashed oRoOwith H,O, dried (MgSOy). filtered and evaporated Chromatography

8- Benzenes t.h o er.az hxl s anyl
razol oj gggg Q%Cé) gﬁfiﬁﬁ Ré g‘zq R F‘%ﬁ“ﬁ‘ﬁ% ff)lﬂgh(ﬁﬁ’n %Ftotnge liel"?é? glé’gg %ed in
Exanpl e 123>1lb) from

8- benzengesul phonyl - 2met hyl - 7- met hyl sul phanyl - 34 pyrazol o[ 1,5-a] |

1,3,5]t r?azi n- 4-one and 1-benzyl pi perazi ne there was obtai ned
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In an analogous manner to that described in Example 2), from 7-chloro-5-methyl-2-

10  methylsulphanyl-3-(toluene-3-sulphonyl)-pyrazolo[1,5-a]pyrimidine and 1-methyl-
piperazine there was obtained 5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-
3-(toluene-3-sulphonyl)-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 183-184°.

Example 90

15 5-Methyl-2-methvlsulphanyl-3-{toluene-3-sulphonyl)-pyrazolo[1,5-a]pvrimidin-7-
ylamine

In an analogous manner to that described in Example 4), from 7-chloro-5-methyl-2-
methylsulphanyl-3-(toluene-3-sulphonyl)-pyrazolo[1,5-a]pyrimidine and NH3 in MeOH
there was obtained 5-methyl-2-methylsulphanyl-3-(toluene- 3-sulphonyl)-pyrazolo(1,5-a]-

20 pyrimidine-7-ylamine as colourless crystals, m.p. >250°.

Example 91
5-Methyl-2-methylsulphanyl-7-piperazin-1-vl-3-(pyridine-3-sulphonvyl)-pyrazolo[1,5-

25 a) Inan analogous manner to that described in Example 18 a) to d), starting from

(pyridine-3-sulphonyl)-acetonitrile there was obtained 7-chloro-5-methyl-2-methyl-
sulphanyl-3-(pyridine-3-sulphonyl)-pyrazolo[1,5-a} pyrimidine as a colourless foam.

b) In an analogous manner to that described in Example 1c), from 7-chloro-5-methyl-2-
methylsulphanyl-3-(pyridine-3-sulphonyl)-pyrazolo[1,5-a] pyrimidine and piperazine

30 there was obtained 5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(pyridine-3-
sulphonyl)-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 222-223°.
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Example 92

5-Methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-3-(pyridine-3-sulphonyl)-
pyrazolo[1,5-a]pyrimidine

In an analogous manner to that described in Example 2), from 7-chloro-5-methyl-2-

15  methylsulphanyl-3-(pyridine-3-sulphonyl)-pyrazolo[1,5-a) pyrimidine and 1-methyl-
piperazine there was obtained 5-methyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-
3-(pyridine-3-sulphonyl)-pyrazolo[1,5-a] pyrimidine as colourless crystals, m.p. 188.4-
189°.

Example 93

20 5-Methyl-2-methylsulphanvl-3-(pyridine-3-sulphonyl)-pyrazolo[1,5-a]pyrimidin-7-
ylamine

In an analogous manner to that described in Example 4), from 7-chloro-5-methyl-2-

methylsulphanyl-3-(pyridine-3-sulphonyl)-pyrazolo[1,5-a] pyrimidine and NH; in MeOH

there was obtained 5-methyl-2-methylsulphanyl-3-(pyridine-3-sulphonyl)-pyrazolo[1,5-
25  a]pyrimidin-7-ylamine as colourless crystals, m.p. 226.8 -227.5°.

Example 94

pyrazolo|1,5-a]pyrimidin-6-vyl]-ethanol

30
a) A solution of 2.69 g (10 mmol) of 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-
3-ylamine and 1.28 g (10 mmol) of 2-acetyl-butyrolactone in 10 ml of acetic acid was
heated at reflux for 1.5 hrs. After cooling to RT the mixture was treated with 50 ml of H,O



75 3. The foll ow ng conmpounds in accordance with claim 2

3- benzenesul phonyl - 5- et hyl - 2- et hyl sul phanyl - pyrazol o] 1, 5-a] Q%rJmeab n-7
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1,5-a] 5 pyrimdin-7-ylam ne,

5- net hyl - 2- net hyl sul phanyl - 3- ( napht hal ene- 2- sul phonyl ) - pyrazolo [ 1, 5-a]
pyri m din-7-ylam ne, . . T : . |
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1,5-a] pyrimdin-7 ylam ne. — . .
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pyri m di I 6ty8 amthrset. NaHCO; solution. The aqueous phase was extracted three times with 70 m]
3 benzenes RO NP UulTE il ek Al FHSBLE BB YA 80 Brkedtorfofth.
3- benzenesukqguayhyl (Si0h; CH-G, 3¢ hyfl therasclue tyleldell -12-miSu hy) lof ethpla (3¢l - p~~r azol o (
1,5 25 a]py Egmegésﬂﬁph%hgf-'fi-icﬂgiorlg-’methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-6-yl)-
aceate as a pale yellow solid.
15
¢) 0.1 g (1 mmol) of 1-methyl-piperazine in 5 ml of DMF was added to a solution of 0.35 g
(0.8 mmol) of ethyl 2-(3-benzenesulphonyl-7-chloro-5-methyl-2-methylsulphanyl-
pyrazolo[1,5-a]pyrimidin-6-yl)-acetate in 15 ml of DMF and stirred at 60° for 2 hrs. The
DMF was evaporated in a high vacuum, the residue was partitioned between 2N NaOH
20 and CH;Cly, the aqueous phase was extracted three times with CH,Cl,. The combined
organic phases were dried (MgSO,), filtered and evaporated. Subsequent chromatography
(Si0O,, CH,Cl,/MeOH 10:1) yielded 0.34 g of a yellow foamn, which was dissolved in a
mixture of 50 ml of tetrahydrofuran/dioxan/H,0O 1:1:1. After the addition of 4 ml of 2N
i NaOH the mixture was stirred at 45° for 12 hrs., treated with 100 ml of H,O and extracted
25 three times with 60 ml of CH,Cl,. The combined organic phases were dried (MgSOy,),
filtered and evaporated. Chromatography (SiO,, CH,Cl,/MeOH 8:1) yielded 0.18 mg
(48%) of 2-[3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-2-methyl-
sulphanyl-pyrazolo[1,5-a]pyrimidin-6-yl]-ethanol as a colourless foam.

30 Example 95

2-[3-Benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo(1,5-a]pyrimidin-

2-vloxy]-ethanol

a) 0.88 g (22 mmol) of powdered NaOH was added to a solution of 2 g (11 mmol) of
35 phenysulphonylacetonitrile in 20 m! of acetonitrile and stirred at RT for 2 hrs.
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3- benzenesul phonyl - 5- di net hyl am nonet hyl - 2- met hyl sul phanyl - pyr azol o % 1,5
a] pyrimdin-7-ylanmne. 30 4. Conpounds % general formula I-Ain
accordance with claim11, wherein R3 signiTies piperazinyl. 5. The follow ng
conpounds in accordance with claim4 2 3J Ul 2002 76
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10 b) 0.75 ml of ethyl acetoacetate was added to a solution of 1.14 g (4.9 mol) of 2-(5-amino-

4-benzenesulphonyl-1H-pyrazol-3-yloxy)-ethanol in 10 mi of acetic acid and heated at
reflux for 3 hrs. After cooling to RT the mixture was treated with 50 ml of H,0O and
extracted three times with CH,Cl,. The organic phases were dried (MgSO,), filtered and
evaporated. Chromatography (SiO,, CH;Clo,/MeOH 19:1) of the residue yielded 0.8 g

15 (42%) of ethyl 2-(3-benzenesulphonyl-7-hydroxy-5-methyl-pyrazolo[1,5-a]pyrimidin-2-

yloxy)-acetate as a colourless oil.

c) A suspension of 0.8 g (2 mmol) of ethyl 2-(3-benzenesulphonyl-7-hydroxy-5-methyl-

pyrazolo[1,5-a]pyrimidin-2-yloxy)-acetate in 20 ml of POCl; was heated at reflux for 4 hrs.
20 The reaction solution was cooled to RT and evaporated. The residue was treated with

80 ml of ice-water and the pH value of the solution was adjusted to 8 with sat. NaHCO;

solution. The aqueous phase was extracted three times with 70 ml of CH,Cl,, and the

organic phases were dried (MgSQOy), filtered and evaporated. Chromatography (SiO,,

CH>Cl,/MeOH 40:1) of the residue yielded 0.56 g (68%) of ethyl 2-[3-benzenesulphonyl-5-
25 methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo(1,5-a]pyrimidin-2-yloxy]-acetate as a

colourless solid.

d) 0.38 ml (3.4 mmol) of 1-methyl-piperazine in 5ml of DMF was added to a solution of
0.56 g (1.4 mmol) of ethyl 2-[3-benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-

30 pyrazolo[1,5-a]pyrimidin-2-yloxy]-acetate in 10 ml of DMF and stirred at RT for 1.5 hrs.
The DMF was evaporated in a high vacuum,and the residue was partitioned between 2N
NaOH and CH,Cl,. The aqueous phase was extracted three times with CH,Cl,, and the
combined organic phases were dried (MgSO,), filtered and evaporated. Subsequent
chromatography (silica gel, CH,Cl/MeOH 19:1) yielded 0.61 g (92%) of ethyl 2-[3-

35 benzenesulphonyl-5-methyl-7-(4-methyl-piperazin-1-yl)-pyrazolo{1,5-a}pyrimidin-2-

yloxy]-acetate as a colourless foam.
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Example 96

3-Benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-7-piperazin-1-yl-

15 pyrazolo[1,5-a]pyrimidine

a) A solution of 2.69 g (10 mmol) of ) 4-benzenesulphonyl-5-methylsulphanyl-2H-
pyrazol-3-ylamine and 1.6 g (10 mmol) of methyl 5-methoxy-3-oxo-valerate in 10 ml of
acetic acid was heated at reflux for 4 hrs. The reaction solution was evaporated and the

20 residue was partitioned between H,O and CH,Cl,. The aqueous phase was extracted three
times with 80 ml of CH,Cl,. The combined organic phases were dried (MgSO,), filtered
and evaporated. Chromatography (SiO,, CH2Cl,/MeOH 20:1) yielded 2.40 g (61%) of 3-
benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ol

l as a beige powder.

25
b) A suspension of 2.3 g (6.0 mmol) of 3-benzenesulphonyl-5-(2-methoxy-ethyl)-2-
methylsulphanyl-pyrazolo(1,5-a]pyrimidin-7-ol in 40 ml of POCI; and 20 ml of diethyl-
aniline was heated at reflux for 1 hr. The reaction solution was cooled to RT and
evaporated. The residue was treated with 100 ml of ice-water and the pH value of the

30 solution was adjusted to 8 with sat. NaHCOj solution. The aqueous phase was extracted
three times with 100 ml of CH,Cl;, and the organic phases were dried (MgSO,), filtered
and evaporated. Chromatography (Si0,, CH,Cl,/MeOH 200:1) of the residue yielded 1.8 g
(75%) of 3-benzenesulphonyl-7-chloro-5-(2-methoxy-ethyl)-2-methylsuphanyl-pyrazolo-
[1,5-a]pyrimidine as a pale yellow powder.

35
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benzenesuphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo[1,5-

a]pyrimidine as colourless crystals, m.p. 155-156°.

Example 97

sulphanvl-pyrazolo[1,5-alpyrimidine

0.5 g (5 mmol) of 1-methyl-piperazine in 3 ml of DMF was added to a solution of 0.45 g
(1.13 mmo]) of 3-benzenesulphonyl-7-chloro-5-(2-methoxy-ethyl)-2-methylsulphanyl-
pyrazolo[1,5-a] pyrimidine in 20 ml of DMF and stirred at RT for 3 hrs. The reaction
solution was evaporated, the residue was partitioned between 2N NaOH and CH,Cl,. The
aqueous phase was extracted three times with CH,Cl,, the combined organic phases were
dried (MgSO,), filtered and evaporated. Subsequent chromatography (silica gel, CH,Cly/
MeOH 12:1) and crystallization from EtOH yielded 0.255 g (67%) of 3-benzenesulphonyl-
5-(2-methoxy-ethyl)-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo(1,5-a]-

pyrimidine as colourless crystals, m.p. 160-161°.

Example 98

3-Benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanvyl-pyrazolo[1,5-a]pyrimidin-
7-ylamine

10 ml of a 50% solution of NH; in MeOH were added to a solution of 0.50 g (1.25 mmol)
of 3-benzenesulphonyl-7-chloro-5-(2-methoxy-ethyl)-2-methylsulphanyl-pyrazolo[1,5-a}-
pyrimidine in 10 ml of DMF and stirred at RT for 2 hrs. The reaction solution was
evaporated in a high vacuum and the residue was partitioned between 2N NaOH and

CH,Cl,. The aqueous phase was extracted three times with CH,Cl, and the combined
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they are manufactured according to the process defined in claim1l2 or a
process equival ent thereto. 14. Conpounds according to any one 8 JUtd0lts
1-9 for use as therapeutically active 15 substances. 15. The use of
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useabl e salts thereof for the manufacture of a nedicanent for treating or
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Wy ; 3-Benzenesulphonyl-5-(2-methoxy-ethyl)-2-methylsulphanyl-7-piperazin-1-vyl-

pyrazolo[1,5-alpyrimidine
10

a) A solution of 2.69 g (10 mmol) 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-
ylamine and 1.46 g (10 mmol) of ethyl 4-methoxy-acetoacetate in 10 ml of acetic acid was
heated at reflux for 3 hrs. The reaction solution was evaporated and the residue was
partitioned between H,O and CH,Cl;. The aqueous phase was extracted three times with

15 80 ml of CHxCl,. The combined organic phases were dried (MgSOy,), filtered and
evaporated. Chromatography (5i0;, CH,Cl,/MeOH 25:1) yielded 3.1 g (85%) of 3-
benzenesulphonyl-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ol as
a beige powder, m.p. 175-155°.

20 b) A suspension of 2.5 g (6.8 mmol) of 3-benzenesulphonyl-5-methoxymethyl-2-methyl-
sulphanyl-pyrazolo[1,5-a]pyrimidin-7-ol in 40 ml of POCl; and 20 ml of diethylaniline
was heated at reflux for 1 hr. The reaction solution was cooled to RT and evaporated. The
residue was treated with 100 ml of ice-water and the pH value of the solution was adjusted
to 8 with sat. NaHCOj solution. The aqueous phase was extracted three times with 100 ml

25 of CH,Cl,and the organic phases were dried (MgSO,), filtered and evaporated.
Chromatography (8iO,, CH,Cl,/MeOH 20:1) yielded 2.1 g (79%) of 3-benzenesulphonyl-
7-chloro-5-methoxymethyl-2-methylsulphanyl-pyrazolo(1,5-a] pyrimidine as a pale yellow
powder, m.p. 194-197°.

30 ¢) 0.4 g (4.8 mmol) of piperazine in 3 ml of DMF was added to a solution of 0.50 g
(1.13 mmol) of 3-benzenesulphonyl-7-chloro-5-methoxymethyl-2-methylsulphanyl-
pyrazolo[1,5-a]pyrimidine in 15 ml of DMF and stirred at RT for 2 hrs. The reaction
solution was evaporated and the residue was partitioned between 2N NaOH and CH,Cl,.
The aqueous phase was extracted three times with CH,Cl, and the combined organic

35 phases were dried (MgSO,), filtered and evaporated. Subsequent chromatography (SiO;,
CH,Cly/ MeOH 8:1) and crystallization from EtOH yielded 0.42 g (74%) of 3-
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" 10% 0& () J¥&dium ethanolate in EtOH (prepared from 0.89 g (77 mmol) of sodium in 100 ml of

EtOH) and the mixture was heated at reflux for 48 hrs. After cooling to RT the mixture

was subsequently poured on to 140 ml of ice-water. The resulting precipitate was filtered
10  off and dried at 50°in a high vacuum. There were thus obtained 6.5 g (96%) of 3-benzene-
sulphonyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidine-5,7-diol as a beige powder, m.p.
>230°

b) A suspension of 3.0 g (8.89 mmol) of 3-benzenesulphonyl-2-methylsulphanyl-

15 pyrazolo[1,5-a]pyrimidine-5,7-diol in 40 ml of POCl; was heated at reflux for 1 hr. The
reaction solution was cooled to RT and evaporated. The residue was treated with 100 ml of
ice-water and the pH value of the solution was adjusted to 8 with sat. NaHCO; solution.
The aqueous phase was extracted three times with 90 ml of CH,Cl,, and the organic phases
were dried (MgSO,), filtered and evaporated. Chromatography (SiO,, CH,Cl,/AcOEt

20 1.5:1) of the residue yielded 1.8 g (54%) of 3-benzenesulphonyl-5,7-dichloro-2-methyl-
sulphanyl-pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p. 193-197°.

¢) 0.1 g (1 mmol) of 1-methyl-piperazine in 3 ml of CH,Cl, was added to a solution of

0.37 g (1 mmol) of 3-benzenesulphonyl-5,7-dichloro-2-methylsulphanyl-pyrazolo{1,5-a}-
25 pyrimidine in 20 ml of CH,Cl; and stirred at RT for 1 hr. The mixture was poured on to

ice-water, adjusted to pH8 with NaHCOj; solution and extracted three times with 30 ml of

CH,Cl,. The combined organic phases were dried (MgSQ,), filtered and evaporated.

Subsequent chromatography (silica gel, CH,Cl,/MeOH 4:1) yielded 0.38 g (86%) of 3-

benzenesulphonyl-5-chloro-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[ 1,5~
30 a]pyrimidine as colourless crystals, m.p. >230°.
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Example 103

pyrimidine

0.15 g of Pd/C (10%) and 0.3ml of NEt; were added to a solution of 0.189 g (0.4 mmol) of
3-benzenesulphonyl-5-chloro-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-
pyrazolo[1,5-a]pyrimidine in 30 ml of EtOH and hydrogenated at RT for 12 hrs. The
reaction mixture was filtered over Dicalite and the filtrate was evaporated.

10 Chromatography of the residue (SiO,, CH2Clo/MeOH 20:1) yielded 0.08 g (49%) of 3-
benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo|1,5-

a] pyrimidine as colourless crystals, m.p. 107-109°.

Example 104
15

a|pyrimidin-5-yloxv]-ethanol

0.115 g (5 mmol) of sodium was added to 20 ml of ethylene glycol and this solution was

20 treated with 0.22 g (0.5 mmol) of 3-benzenesulphonyl-5-chloro-7-(4-methyl-piperazin-1-
y1)-2-methylsulphanyl-pyrazolo(1,5-a]pyrimidine and subsequently stirred at 80° for 1 hr.
After cooling to RT the reaction solution was poured on to 70 ml of ice-water and
extracted three times with 50 ml of AcOEt. The combined organic phases were dried

’ (MgSOy), filtered and evaporated. Chromatography (SiO,, CH,Cl,/MeOH/NH,OH

25 110:10:1) of the residue and crystallization from EtOH yielded 0.16 g (69%) of 2-[3-
benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo[1,5-
a}pyrimidin-5-yloxy]-ethanol as colourless crystals, m.p. 187-189°.

Example 105

30

10 ml of a 50% solution of NH; in MeOH were added to a solution of 0.35 g (0.935 mmol)
of 3-benzenesulphonyl-5,7-dichloro-2-methylsulphanyl-pyrazolo|[1,5-a]pyrimidine in

35 10 ml of DMF and stirred at RT for 12 hrs. The DMF was evaporated in a high vacuum
and the residue was partitioned between 2N NaOH and CH,Cl,. The aqueous phase was
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methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as colourless crystals, m.p. >230°.
5

Example 106

3-Benzenesulphonyl-N5.N5-dimethyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine-5,7-

diamine and

10 _3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-methylsulphanyl-pyrazolo[1,5-a]
pyrimidine-5,7-diamine

0.26 g (3 mmol) of 2-dimethylaminoethylamine in 5 ml of DMF was added to a solution of
0.4 g (1 mmol) of 3-benzenesulphonyl-5-chloro-2-methylsulphanyl-pyrazolo[1,5-

15 a]pyrimidin-7-ylamine in 10 ml of DMF and stirred at 90° for 1 hr. The reaction solution
was evaporated and the residue was partitioned between H,O and CH,Cl,. The aqueous
phase was extracted three times with 50 ml of CH,Cl,. The combined organic phases were
dried (MgSO,), filtered and evaporated. Subsequent chromatography (silica gel,
CH,Cl,/MeOH 8:1) yielded 0.20 g (48%) of 3-benzenesulphonyl-N5,N5-dimethyl-2-

20  methylsulphanyl-pyrazolo[1,5-a]pyrimidine-5,7-diamine as colourless crystals, m.p.
>230° and 0.08 g (17%) of 3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-
methylsulphanyl-pyrazolo[1,5-a]pyrimidine-5,7-diamine as colourless crystals, m.p. 210-
212°.

25 Example 107

pyrimidin-7-ylamine

30 0.1 g (1 mmol) of 1-methyl-piperazine was added to a solution of 0.14 g (0.4 mmol) of 3-
benzenesulphonyl-5-chloro-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidin-7-ylamine in
5 ml of DMF and stirred at 90° for 1 hr. The reaction solution was evaporated and the
residue was partitioned between H,0O and CH,Cl;. The aqueous phase was extracted three
times with 50 ml of CH,Cl,. The combined organic phases were dried (MgSQ,), filtered
35 and evaporated. Subsequent chromatography (silica gel CH,Cl,/MeOH 9:1) and
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a) 7.90 g (31.4 mmol) of 4-benzenesulphonyl-5-ethyl-2H-pyrazol-3-ylamine followed by
10  14.3 ml (94.3 mmol) of diethyl malonate were added to a freshly prepared solution of

sodium ethanolate in EtOH (prepared from 2.7 g (119.5 mmol) of sodium in 320 m] of

EtOH) and heated at reflux for 48 hrs. After cooling to RT the mixture was subsequently

poured into 140 ml of ice-water. The resulting precipitate was filtered off and dried at 50°

in a high vacuum. There were thus obtained 4.8 g (48%) of 3-benzenesulphonyl-2-ethyl-
15 pyrazolo- {1,5-a]pyrimidine-5,7-diol, m.p. >230°.

b) A suspension of 2.8 g (8.8 mmol) of 3-benzenesulphonyl-2-ethyl-pyrazolol,5-
a]pyrimidine-5,7-diol in 30 ml of POCl; was heated at reflux for 1 hr. The reaction
solution was cooled to RT and evaporated. The residue was treated with 100 ml of ice-

20 water and the pH value of the solution was adjusted to 8 with sat. NaHCOj solution. The
aqueous phase was extracted three times with 100 ml of CH,Cl,, and the organic phases
were dried (MgSQ,), filtered and evaporated. Chromatography (SiO,, CH,Cl;) of the
residue yielded 1.1 g (35%) of 3-benzenesulphonyl-5,7-dichloro-2-ethyl-pyrazolo[1,5-
a]pyrimidine as a colourless solid.

25
¢) 0.86 ml (7.7 mmol) of 1-methyl-piperazine in 3 ml of CH,Cl, was added to a solution of
2.5 g (7 mmol) of 3-benzenesulphonyl-5,7-dichloro-2-ethyl-pyrazolo(1,5-a]pyrimidine in
20 ml of CH.Cl; and stirred at RT for 2 hrs. The reaction mixture was poured on to ice-
water, adjusted to pH 8 with NaHCOj; solution and extracted three times with CH,Cl,.

30 The combined organic phases were dried (MgSO,), filtered and evaporated. Subsequent
chromatography (silica gel, CH,Cl,/MeOH 4:1) and crystallization from EtOH yielded
2.5 g (85%) of 3-benzenesulphonyl-5,7-dichloro-2-ethyl-pyrazolo[1,5-a]pyrimidine as
colourless crystals, m.p. 166-167°.
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cooling to RT the reaction solution was poured on to 70 ml of ice-water and extracted
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the reaction solution was evaporated and the residue was partitioned between 2N NaOH

and CH,Cl,. The aqueous phase was extracted three times with 80 ml of CH,Cl,. The
30 combined organic phases were dried (MgSQ,), filtered and evaporated. Subsequent

chromatography (silica gel, CH,Cl,/MeOH/NH,OH 65:10:1) yielded 0.20 g (13%) of [3-

benzenesulphonyl-2-ethyl-7-(4-methyl-piperazin- 1-yl)-pyrazolo[1,5-a] pyrimidin-5-yl]-

dimethyl-amine as colourless crystals, m.p. 211-212°, and 0.30 g (24%) of N-[3-benzene-

sulphonyl-2-ethyl-7-(4-methyl-piperazin-1-yl)-pyrazolo[1,5-a} pyrimidin-5-yl}-N‘,N*-
35 dimethyl-ethane-1,2-diamine as colourless crystals, m.p. 163-164°.
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Example 114

3-Benzenesulphonyl-5-chloro-2-ethyl-

T

) 3( JuLrI0L

5 20 ml of a 50% solution of NH3in MeOH were added to a solution of 1.1 g (3.1 mmol) of
3-benzenesulphonyl-2-ethyl-pyrazolo[1,5-a] pyrimidine-5,7-diol in 10 ml of DMF and

stirred at RT for 12 hrs. The reaction solution was evaporated and the residue was

partitioned between 2N NaOH and CH,Cl,. The aqueous phase was extracted three times
with CH,Cl, and the combined organic phases were dried (MgSQOy), filtered and

10 evaporated. The residue was treated with 5 ml of EtOH and the crystals obtained were
filtered off. There was thus obtained 0.80 g (77%) of 3-benzenesulphonyl-5-chloro-2-

ethyl-pyrazolo[1,5-a)- pyrimidin-7-ylamine as colourless crystals, m.p. >220°.

Example 115

15

0.33 ml (3 mmol) of 1-methyl-piperazine was added to a solution of 0.4 g (1.2 mmol) of 3-

benzenesulphonyl-5-chloro-2-ethyl-pyrazolo[1,5-a] pyrimidin-7-ylamine in 5 ml of DMF

20 and stirred at 90° for 1 hr. The reaction solution was evaporated and the residue was

partitioned between H,O and CH;Cl,. The aqueous phase was extracted three times with

50 ml of CH,Cl;. The combined organic phases were dried (MgSQOy), filtered and
evaporated. Subsequent chromatography (silica gel, CH,Cl,/MeOH 9:1) and

crystallization from EtOH yielded 0.24 g (50%) of 3-benzenesulphonyl-2-ethyl-5-(4-

25 methyl-piperazin-1-yl)-pyrazolo[1,5-a] pyrimidin-7-yl-amine as colourless crystals, m.p.

>250°.
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Example 116

diamine

0.73 g (6.68 mmol) of 2-dimethylaminoethylamine in 5 ml of DMF was added to a solution
of 0.45 g (1.3 mmol) of 3-benzenesulphonyl-5-chloro-2-ethyl-pyrazolo[1,5-a]pyrimidin-7-
ylamine in 10 ml of DMF and stirred at 90° for 1 hr. The reaction solution was evaporated
and the residue was partitioned between H,O and CH,Cl,. The aqueous phase was
extracted three times with 80 ml of CH,Cl;. The combined organic phases were dried
(MgSOy), filtered and evaporated. Subsequent chromatography (silica gel, CH,Cl,/
MeOH/NH,OH 65:10:1) yielded 0.12 g (26%) 3-benzenesulphonyl-2-ethyl-N5,N5-
dimethyl-pyrazolo[1,5-a]pyrimidine-5,7-diamine as colourless crystals, m.p. 228-230°, and
0.09 g (17 %) 3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-ethyl-pyrazolo[1,5-

a]pyrimidine-5,7-diamine as colourless crystals, m.p. 149.5-150.5°.

Example 117

3-Benzenesulphonyl-5-dimethylaminomethyl-2-methylsulphanyl-pyrazolo[1,5-a]-
pyrimidin-7-ylamine

a) 6.8 ml (50 mmol) of ethyl 4-chloro-acetoacoacetate were added to a solution of

13.5 mmol (50 mmol) of 4-benzenesulphonyl-5-methylsulphanyl-2H-pyrazol-3-ylamine
in 80 ml of acetic acid and heated at reflux for 1.5 hrs. After cooling to RT the crystals
obtained were filtered off, washed with EtOH and dried in a high vacuum at 50°. There
were thus obtained 10.5 g (56%) of 3-benzenesulphonyl-5-chloromethyl-2-methyl-
sulphanyl-pyrazolo[1,5-a] pyrimidin-7-ol as a colourless powder, m.p. 215-217°.

b) 5 ml of a 33% solution of dimethylamine in EtOH were added to a solution of 1.4 g
(3.7 mmol) of 3-benzenesulphonyl-5-chloromethyl-2-methyl- sulphanyl-pyrazolo(1,5-
a]pyrimidin-7-ol in 20 ml of DMF and stirred at RT for 4 hrs. The reaction solution was
evaporated, the residue was partitioned between 0.5N NaOH and CH,Cl;. The aqueous
phase was extracted three times with CH,Cl,. The combined organic phases were dried
(MgSQy), filtered and evaporated. Chromatography (SiO,, CH,Cl,/MeOH 4:1) yielded
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d) 20 ml of a 50% solution of NH; in MeOH were added to a solution of 1.20 g (3 mmol)
15  of (3-benzenesulphonyl-7-chloro-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidin-5-
ylmethyl)-dimethyl-amine in 30 ml of DMF and stirred at RT for 4 hrs. The reaction
solution was evaporated and the residue was partitioned between 2N NaOH and CH,Cl,.
The aqueous phase was extracted three times with CH,Cl,, and the combined organic
phases were dried (MgSOy,), filtered and evaporated. Subsequent chromatography (silica
20 gel, CH,Cl,/MeOH 6:1) yielded 0.90 g (78%) of 3-benzenesulphonyl-5-
dimethylaminomethyl-2-methylsulphanyl-pyrazolo{1,5-a]pyrimidin-7-ylamine as

colourless crystals, m.p. 216-218°.

* Example 118
25

alpyrimidin-7-ylamine

a) 1.57 ml (15.70 mml) of 1-methyl-piperazine were added to a solution 0f 2.9 g

30 (7.84 mmol) of 3-benzenesulphonyl-5-chloromethyl-2-methylsulphanyl-pyrazolo[1,5-
a]pyrimidin-7-ol in 20 ml of DMF and stirred at RT for 4 hrs. The reaction solution was
evaporated and the residue was partitioned between 0.5N NaOH and CH,Cl,. The
aqueous phase was extracted three times with CH,Cl,. The combined organic phases were
dried (MgSQ,), filtered and evaporated. Chromatography (SiO,, CH,Cl,/MeOH 4:1)

35 yielded 1.85 g (53%) of 3-benzenesulphonyl-5-(4-methyl-piperazin-1-ylmethyl)-2-methyl-
sulphanyl-pyrazolo[1,5-a] pyrimidin-7-ol as a beige powder, m.p. >220°.
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p
tography (Si0,CH,Cl,/MeOH 10:1) of the residue yielded 4.0 g (98%) of 3-benzene-
sulphonyl-7-chloro-5-(4-methyl-piperazin-1-ylmethyl)-2-methylsulphanyl-pyrazolo[1,5-
10 a]pyrimidine as a pale brown powder, m.p. 113-116°.

¢) 10 ml of a 50% solution of NH3 in MeOH were added to a solution of 0.8 g (1.77 mmol)
of 3-benzenesulphonyl-7-chloro-5-(4-methyl-piperazin-1-ylmethyl)-2-methylsulphanyl-
pyrazolo[1,5-a] pyrimidine in 20 ml of DMF and stirred at RT for 4 hrs. The reaction

15 solution was evaporated and the residue was partitioned between 2N NaOH and CH,Cl,.
The aqueous phase was extracted three times with CH,Cl,, and the combined organic
phases were dried (MgSO,), filtered and evaporated. Subsequent chromatography (SiO,,
CH,Cly/ MeOH/NH4OH 90:10:1) yielded 0.59 g (77%) of 3-benzenesulphonyl-5-(4-
methyl-piperazin-1-ylmethyl)-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-ylamine as

20 colourless crystals, m.p. 203-205°,

Example 119

25  methylsulphanyl-pyrazolo{1,5-a] pyrimidine

0.4 g (4 mmol) of 1-methyl-piperazine was added to a solution of 0.8 g (1.77 mmol) of 3-
benzenesulphonyl-7-chloro-5-(4-methyl-piperazin-1-ylmethyl)-2-methylsulphanyl-
pyrazolo[1,5-a]pyrimidine in 20 ml of DMF and stirred at RT for 6 hrs. The reaction

30 solution was evaporated and the residue was partitioned between 2N NaOH and CH,Cl..
The aqueous phase was extracted three times with CH,Cl,, and the combined organic
phases were dried (MgSQy), filtered and evaporated. Subsequent chromatography (SiO,,
CH,Cl,/MeOH/NH,OH 80:10:1) and crystallization from EtOH yielded 0.75 g (82%) of 3-
benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-5-(4-methyl-piperazin-1-ylmethyl)-2-

35 methylsulphanyl-pyrazolo[1,5-a] pyrimidine as colourless crystals, m.p. 193-195°.
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a) 1 ml (6 mmol) of morpholine was added to a solution of 2.0 g (5.40 mmol) of 3-

benzenesulphonyl-5-chloromethyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidin-7-ol in
20 ml of DMF and stirred at RT for 4 hrs. The reaction solution was evaporated and the
residue was partitioned between 0.5N NaOH and CH;Cl,. The aqueous phase was

10  extracted three times with CH,Cl,. The combined organic phases were dried (MgSOy),
filtered and evaporated. Chromatography (5i0,, CH, Cl,/MeOH 10:1) yielded 2.0 g (88%)
of 3-benzenesulphonyl-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo[1,5-a]-
pyrimidin-7-ol as a beige foam.

15 b) A suspension of 2.0 g (4.75 mmol) of 3-benzenesulphonyl-2-methylsulphanyl-5-
morpholin-4-ylmethyl-pyrazolo[1,5-a)pyrimidin-7-ol in 30 ml of POCl; was heated at
reflux for 3 hrs. The reaction solution was cooled to RT and evaporated. The residue was
treated with 100 ml of ice-water and the pH value of the solution was adjusted to 8 with
sat. NaHCO3 solution. The aqueous phase was extracted three times with 70 m! of CH,Cl,

20 and the organic phases were dried (MgSOy,), filtered and evaporated. Chromatography
(Si0O2, CH,Cl,/MeOH 10:1) of the residue yielded 1.8 g (86%) of 3-benzenesulphonyl-7-
chloro-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo[1,5-a]pyrimidine as a pale
brown powder, m.p. 174-176°.

25 ¢) 10 ml of a 50% solution of NHj in MeOH were added to a solution of 0.9 g (2 mmol) of
3-benzenesulphonyl-7-chloro-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo[1,5-
a]pyrimidine in 20 ml of DMF and stirred at RT for 4 hrs. The DMF was evaporated in a
high vacuum and the residue was partitioned between 2N NaOH and CH,Cl,. The aqueous
phase was extracted three times with CH,Cl; and the combined organic phases were dried

30 (MgSOy), filtered and evaporated. Subsequent chromatography (silica gel, CH,Cl,/
MeOH/NH,OH 80:10:1) and crystallization from EtOH yielded 0.70 g (83%) of 3-
benzenesulphonyl-5-(4-methyl-piperazin-1-ylmethyl)-2-methylsulphanyl-pyrazolo[1,5-
a]pyrimidin-7-ylamine as colourless crystals, m.p. 224-226°.
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Example 121

3-Benzenesulphonyl-7-(4-methyl-piperazin- 1-v1)-2-methylsulphanyl-5-morpholin-4-

vlmethyl-pyrazolo[1,5-alpyrimidine

5 0.4 g (4 mmol) of 1-methyl-piperazine was added to a solution of 0.9 g (2 mmol) of 3-
benzenesulphonyl-7-chloro-2-methylsulphanyl-5-morpholin-4-ylmethyl-pyrazolo|[1,5-
a]pyrimidine in 20 ml of DMF and stirred at RT for 4 hrs. The reaction solution was
evaporated and the residue was partitioned between 2N NaOH and CH,Cl,. The aqueous
phase was extracted three times with CH,Cl, and the combined organic phases were dried

10 (MgSOy), filtered and evaporated. Subsequent chromatography (SiO,, CH,Clo,/MeOH/
NH,OH 80:1:1) and crystallization from EtOH yielded 0.80 g (77%) of 3-benzene-
sulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-5-morpholin-4-ylmethyl-
pyrazolo[1,5-a]pyrimidine as colourless crystals, m.p.199-201°.

Example 122

15
[2-(3-Benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a] pyrimidin-7-yloxy)-
ethyl]-dimethyl-amine

0.28 ml (2.38 mmol) of 2-dimethylaminoethanol and 3.68 g of Cs;CO; were added to a

20 solution of 0.8 g (2.26 mmol) of 3-benzenesulphonyl-7-chloro-5-methyl-2-methyl-
sulphanyl-pyrazolo[1,5-a]pyrimidine in 40 ml of acetonitrile and the suspension was
stirred at RT for 12 hrs. The reaction mixture was poured into semi-concentrated aqueous
sodium chloride solution and extracted three times with ethyl acetate. The combined
organic phases were dried (MgSO,), filtered and evaporated. Subsequent chromatography

25 yielded 0.65 g (70%) of 2-(3-benzenesulphonyl-5-methyl-2-methylsulphanyl-pyrazolo[1,5-
a]pyrimidin-7-yloxy)-ethyl]-dimethyl-amine as a pale yellow solid, m.p. 176-178°.

Example 123

30 3-Benzenesulphonyl-5-methyl-2-methylsulphanyl-7-(2-morpholin-4-yl-ethoxy)-
pyrazolo[1,5-a]pyrimidine

In an analogous manner to that described in Example 122, from 3-benzenesulphonyl-7-

chloro-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidine and N-(2-hydroxy-ethyl)-
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methylamine

20 a) A solution of 0.54 g (2 mol) of 5-amino-3-methylthio-4-phenylsulphonyl-pyrazole and
0.54 g (3.4 mmol) of ethyl 1-ethoxy-ethylidene-carbamate in acetic acid was stirred at
100°C for 3 hrs. After cooling to RT the precipitate was filtered off, washed off with a
copious amount of Et,O and dried in a high vacuum at 45°C. There was obtained 0.41 g
(61%) of 8-benzenesulphonyl-2-methyl-7-methylsulphanyl-3H-pyrazolo([1,5-a][1,3,5]-

25  triazin-4-one as white crystals, m.p. >300°C.

b) A suspension of 0.36 g (1 mmol) of 8-benzenesulphonyl-2-methyl-7-methylsulphanyl-
3H-pyrazolo[1,5-a](1,3,5]triazin-4-one in 20 ml of POCI; was treated with 0.12 ml
(1.5 mmol) of pyridine and heated 110°C for 3 hrs. The reaction solution was cooled to
30 RT and evaporated. The residue was dried azeotropically twice with 50 ml of toluene each
time. The thus-obtained residue was taken in 10 ml of 2N methylamine in tetrahydrofuran
and stirred at room temperature for 4 hrs. The reaction solution was evaporated and
partitioned between H,O and AcOEt. The organic phase was washed with H,O and sat.
NaCl solution, dried (MgSO,), filtered and evaporated. Chromatography (SiO,,
35 AcOEt/hexane 1:1) yielded 0.28 g (80%) of (8-benzenesulphonyl-2-methyl-7-methyl-
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Example 127
15

N',N'-dimethyl-propan-1,3-diamine

In an analogous manner to that described in Example 123 b), from 8-benzenesulphonyl-2-
20 methyl-7-methylsulphanyl-3H-pyrazolo[1,5-a][1,3,5]triazin-4-one and 3-dimethylamino-
1-propylamine there was obtained (8-benzenesulphonyl-2-methyl-7-methylsulphanyl-
pyrazolo(1,5-a][1,3,5]triazin-4-yl)-N',N'-dimethyl-propan-1,3-diamine which was
converted with HCl/diethyl ether into the corresponding hydrochloride (1:1.75), m.p.

249-250°,
25
Example 128
8-Benzenesulphonyl-2-methyl-4-(4-methylpiperazin-1-yl)-7-methylsulphanyl-pyrazolo-
{1,5-a]{1,3,5]triazine
30

In an analogous manner to that described in Example 123 b), from 8-benzenesulphonyl-2-
methyl-7-methylsulphanyl-3H-pyrazolo[1,5-a][1,3,5]triazin-4-one and 1-methyl-
piperazine there was obtained 8-benzenesulphonyl-2-methyl-4-(4-methyl-piperazin-1-yl)-
7-methylsulphanyl-pyrazolo[1,5-a][1,3,5] triazine as yellow crystals, m.p. 169-171°.

35
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R? signifies hydrogen, lower alkyl, lower thioalkyl or hydroxy-lower-alkoxy;

R? signifies amino, lower alkylamino, di-lower-alkyl-amino, piperazinyl,

optionally substituted by one or more lower alkyl, benzyl, phenyl or

15 hydroxy-lower-alkyl, morpholinyl, imidazolyl, (CH3),N(CH32),NH-,
(CH3)2N(CH3),0- or morpholinyl-(CH>),)O- in which n signifies 2 or 3;
R* signifies hydrogen, lower alkyl or hydroxy-lower-alkyl;
' R’ signifies hydrogen, halogen, lower alkyl, C3-Cs-cycloalkyl, lower alkyl-

lower-alkoxy, hydroxy-lower-alkyl-lower-alkoxy, (CH3),N(CH;),NH-,

20 piperazinyl, optionally substituted by lower alkyl, methyl-piperazinyl,
optionally substituted by lower alkyl, morpholinyl, methyl-morpholinyl, di-
lower-alkylamino or di-lower-alkylamino-lower-alkyl, or

R*and R’ together signify a group -(CHj) - or -CH2-S-CHj- withm = 3 or 4,
as well as their pharmaceutically acceptable salts.
25
2. Compounds of general formula I-A according to claim 1, wherein R? signifies

amino.
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5-methyl-2-methylsulphanyl-3- (naphthalene-2-sulphonyl)-pyrazolo[1,5-a]-

pyrimidin-7-ylamine,
3-(4-fluoro-benzenesulphonyl)-5-methyl-2-methylsulphanyl-pyrazolo[1,5-a]-
pyrimidin-7-ylamine,
10 3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-pyrazolo{1,5-a] pyrimidin-
7-ylamine,
3-benzenesulphonyl-2-methylsulphanyl-6,7-dihydro-5H-cyclopenta[d]pyrazolo-
[1,5-a]pyrimidin-8-ylamine,
3-benzenesulphonyl-5-isopropyl-2-methylsulphanyl-pyrazolo[1,5-a]pyrimidin-7-
15 vylamine,
5-methyl-2-methylsulphanyl- 3-(toluene-2-sulphonyl)-pyrazolo(1,5-a]pyrimidin-7-
ylamine,
5-methyl-2-methylsulphanyl-3- (toluene-3-su11;>honyl)-pyrazolo [1,5-a]pyrimidin-7-
ylamine,
20 3-benzenesulphonyl-5-methoxymethyl-2-methylsulphanyl-pyrazolo[1,5-a] -
pyrimidin-6-ylamine,
3-benzenesulphonyl-N5,N5-dimethyl-2-methylsulphanyl-pyrazolo[1,5-a]-
pyrimidine-5,7-diamine,
3-benzenesulphonyl-N5-(2-dimethylamino-ethyl)-2-methylsulphanyl-pyrazolo[1,5-
25 a]pyrimidine-5,7-diamine,
3-benzenesulphonyl-5-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo| 1,5-
a]pyrimidin-7-ylamine and
3-benzenesulphonyl-5-dimethylaminomethyl-2-methylsulphanyl-pyrazolo(1,5-
a]pyrimidin-7-ylamine.
30
4. Compounds of general formula I-A in accordance with claim 1, wherein R3

signifies piperazinyl.

5. The following compounds in accordance with claim 4
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pyrazolo[1,5-a]pyrimidine,
5 3-benzenesulphonyl-5,6-dimethyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo-
[1,5-a]pyrimidine,
3-benzenesulphonyl-2-methylsulphanyl-7-piperazin-1-yl-5-propyl-pyrazolo(1,5-
a]pyrimidine,
3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-7-piperazin-1-yl-pyrazolo-
10 [1,5-a]pyrimidine,
3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-6,7-dihydro-5H-cyclo-
penta[d]pyrazolo[1,5-a]pyrimidine,
3-benzenesulphonyl-2-methylsulphanyl-8-piperazin-1-yl-5H,7H-pyrazolo[1,5-a] -
thieno(3,4-d}pyrimidine,
15 5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(thiophene-2-sulphonyl)-
pyrazolo[1,5-a]pyrimidine,
3-benzenesulphonyl-2-ethyl-8-piperazin-1-yl-6,7-dihydro-5H-cyclopenta[d]-
pyrazolo(1,5-a]pyrimidine and
5-methyl-2-methylsulphanyl-7-piperazin-1-yl-3-(toluene-2-sulphonyl)-pyrazolo-
20 [1,5-a]pyrimidine.

6. Compounds of general formula I-A in accordance with claim 1, wherein R3

signifies methylpiperazinyl.
25 7. The following compounds in accordance with claim 6

3-benzenesulphonyl-5-cyclopropyl-2-methylsulphanyl-7- (4-methylpiperazin-1-yl)-
pyrazolo[1,5-a]pyrimidine,
3-benzenesulphonyl-8-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-6,7-dihydro-
30 5H-cyclopenta[d]pyrazolo[1,5-a]pyrimidine,
3-benzenesulphonyl-8-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-5H,7H-
pyrazolo[1,5-a]thieno[3,4-d]pyrimidine,
3-benzenesulphonyl-5-isopropyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-
pyrazolo[1,5-a]pyrimidine and
35 2-[3-benzenesulphonyl-7-(4-methyl-piperazin-1-yl)-2-methylsulphanyl-pyrazolo-
[1,5-a]pyrimidine-5-yloxy]-ethanol.
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8-benzenesulphonyl-7-methylsulphanyl-pyrazolo[1,5-a][1,3,5]triazin-4-ylamine

and
8-benzenesulphonyl-2-methyl-4- (4-methylpiperazin- 1-yl)-7-methylsulphanyl-
10 pyrazolo[1,5-a}[1,3,5]triazine.

10. A medicament containing a compound according to any one of claims 1-9 and

a therapeutically inert carrier material.

15 11. A medicament based on a compound of formula I-A or I-B according to any one of
claims 1-9 and its pharmaceutically acceptable acid addition salts for the treatment or
prevention of central nervous disorders such as psychoses, schizophrenia, manic
depressions, depressions, neurological disorders, memory disorders, Parkinson's disease,

amyotrophic lateral sclerosis, Alzheimer's disease and Huntington's chorea.

20
12. A process for the manufacture of compounds of formulae I-A and I-B
according to claim 1, which process comprises
‘ a) reacting a compound of the formula
25
g
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or a compound of the formula
30



fl1*(.,5=DKSZdHnvCs_eebB515" $&( *, . 02468: <>@DFHILNPRTVXZ\ " bdf hj I'nprt vxz| ~
! O (f* 8L] f vVAUSLBP\ zdXj e5! z{| } ~{ 6h}\
S 3(p(((=)))Z**~+++, 5, F,],n,,,,,,-5-[-s----- . +.Gn... .. %@QS@&%
OI 0i 0] 00001171J1nl111112/ 2MWRi 022223* 3E3\l2 33333494, 4y444445525K5|
c666667) 7=7VIn777778( 8A8282z888889&9J979t 99999 :: > Un::::::;>
s " <8<T<p<<<<<< 7=V====>$>C>b>>?AEHI OR, VXR[ m #cOet i knqsvaz} Zt #5b TcF) or

ROdH h!-;'x N Sv ?#$6' ) H+. 135=8| = RS
ABzEGkJI\/q Q S. V\ ] azfi &Zr wy| ’>XNr X&er HK% vvdW c3=JF! 8n&Q oHw=! 5!

" #$UR' ()*+,-./0123456789:
<= >’>@\BCDEFG|—|I JKLI\/NCPQ?STU\/V\XYZ[\/}' rzgghlj kl mopgr st uvwxyz{| } ~
1" 6Ti mes New RonmanAri al Couri er Rg nt r yWor dDocunment W
" #$UR' ()*+,-./0123456789: ;
<=>? @ABCDEFGHI JKLMNOPQRSTUVWKYZ| \ ] ’\_ abcdef ghi j kf mopqr st uvwxyz{ | }~
I"#B9R ()*+,-./0123456789: ;
<=>?@A\BCDEFGHI JKLMNOPORSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~
" #$9&' () * with 4 OIRBABBIAE She formula
<=>?@\BCDEFCGHI JKLMNOPQRSTUWWKYZ[\]"_" abcdef ghi j kIl mopqr st uvwxyz{| } ~
I H#HEUR' () *+ HR?

5

wherein R'-R® have the significances given in claim,
and, if desired, converting a compound of general formula I-A or I-B into a
pharmaceutically acceptable salt.
10
13. Compounds according to any one claims 1-9 insofar as they are manufactured

according to the process defined in claim 12 or a process equivalent thereto.

14. Compounds according to any one of claims 1-9 for use as therapeutically active
15 substances.

15. The use of compounds according to any one of claims 1-9 and of pharmaceutically
useable salts thereof for the manufacture of a medicament for treating or preventing central
nervous disorders such as psychoses, schizophrenia, manic depressions, depressions, neurological

20 disorders, memory disorders, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s

disease and Huntington’s chorea.

25



