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Abstract The invention relates to the compounds of formula I, their
preparation and the pharmaceutical compositions containing the
WO2Gd@ 8136 The invention also relates to the use of the comp®QTFCHR2004/000487

formula 1'in 5 preparing medicines, which can treat sexual dysfunction of
animals including human (male and female), especially erectile
dysfunction of male and the diseas&ssit watddh the function of
phospholipase 5 (cGMP PDED5) is involved. R3 R* HNI to/1 NR5 10 ()

The nVERLPH 08T PRERSTHONERRANM SN CHrERMIA & A CoPpRGUNG reparation
of the general formulal O R" R4 HN P'2 \" Rs R5 | wherein R1 is H;

and @he4 phaochagertiaiht ceapeHdtIONSA holotadatkdg the compounds. The
invention also relates to the use of the compounds of formula I in
preparing medicines, which can treat sexual dysfunction of animals
including human (male and female), especially erectile dysfunction of
male and the diseases in which the function of phospholipase 5(cGMP PDE5S)

is involved.
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5 branched or straight chain alkyl; Cz-C6alkenyl; C2-C4 alkynyl; pyridyl,
pyrimidinyl,imidazolyl; except H, the above substituents may be optionally
WO2hatiBa@@ith one or more following groups: halogen, cyano,PGitt6CN2004/000487

hydroxyl, carboxyl, guanidino, C1-C4 alkyl, C1-C4 alkoxyl, C1-C4
Whata%i‘ﬁ?}ﬁ'scﬁégs cycloalkyl, substituted phenyl, substituted 10 heterpcyclic
group, CONR5R6, NR5R6, CO2R7, NHSO2RS or S02NR9R10; R2 is H;
Ci-C3 branched or straight chain alkyl; Ci-C3 halogenated branched or
1.A cpmgAvechiRtiec Tl?(lyfctélﬁ A1k nyl; substituted phenyl:
except H, the above substituents may be optionally substituted with one
or more following groups: halogen, cyapo-, Ritro, hydroxyl, carboxyl, 15
guanidino-, Ci-C4 alkyl, Ci-CéFlﬁalkoxyl, %i-Ci alkanoyl, C3-C5 cycloalkyl,
substituted heterocyclic group, C 6R7, CO2R8, NHSO2R9 or

SO2NR1oRii; R3is H; Ci-Céhranched o |’s.tr ightthain alkyl which may

be optionally substituted with &3=C6 dyclodkyl or Ci-C4 alkoxyl; C2-C4
alkenyl; C2-C4 20 alkynyl; R, C1-C6 Rranched or straight chain
alkyl which may be optionally Substituted with C3-C6 cycloalkyl or Ci-C4
alkoxyl; C2-C4 alkenyl; C2-C4 alkyryl; RS is H; C1-G4 branched or
straight chain alkyl which may be optionally 2 W02004/108726

/ 0487 i ' ! 6R7
e S TR IRDOEL € natogenatea
branEhe@WREBAgRE2E & 2 -4¥ke koxgh-aptianalbnsubstiwtes) witlkyny 1 ; pyridyl,

_NR6R7; (C2 C3 alkoxyl) C1-C2 branched or straight chain alkyl optionally
pyrigdekiitbd Mt errdy R6RXCCONRER7; SO 2d® YRilogepSIRERGNts may be

-NH NRBR7; NHS02R9: SO2NR10R11; or | ridyl, pyrimidiny!
ot T B LU T T ApY I ARk Hitbgen. cyano.
ni treptieRalbosupptitdagydtemetdanidino, C.~Cs alkyl, C;~C4 alkoxyl, Ci~Cs
alkanoyl, Cs~Cs cycloalkyl, substituted phenyl, substituted

heterocyclic group, CONR®R®, NR®°R®, CO,R’, NHSO,R® or SO,NR°R'°;

R? is H; C1~Cz branched or straight chain alkyl; C;~Cs halogenated branched
or straight chain alkyl; C,~Csalkenyl; C,~Csalkynyl; substituted phenyl;
except H, the above substituents may be optionally substituted with one
or more following groups: halogen, cyano-, nitro, hydroxyl, carboxyl,
guanidino-, C,~C4 alkyl, C,~C4 alkoxyl, C1~C4 alkanoyl, C3~Cs cycloalkyl,
substituted heterocyclic group, CONR®R’, NR®R’, CO,R®, NHSO.,R®° or
SO,NR'™R*;

R® is H; Ci~Cs branched or straight chain alkyl which may be optionally
substituted with C3~Cg cycloalkyl or C;~C; alkoxyl; C,~C4 alkenyl; C,~C4
alkynyl;

R* is H; C1-Cs branched or straight chain alkyl which may be optionally
substituted with C3~Cg cycloalkyl or C;~C; alkoxyl; C,~C4 alkenyl; C,~C4
alkynyl ;

R® is H; Ci~C4 branched or straight chain alkyl which may be optionally
2
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R6 and R7 are each independently H or Ci-C4 branched or straight chain
alkyl; or R6 and R7 together with their attached nitrogen atom form 10
WO2QB4u61iagl7 piperidyl, morpholinyl, 4-N(R12)-piperazinyl or imidaRayl/eN2&04/000487

of which is optionally substituted with methyl or hydroxyl, R8 is H;

C1-C6branched or straight chain alkyl oF%tiopally substituted with C1-C4 )
SUbS§|kB%§1?@iVUg}Bn@JTanN%,Pdia&%anfﬁﬁ& BostituteBzphenye4nd alkenyl which may

substituted heterocyclic group in which the substitut(e) on the ring 15 of
be %Bgﬂﬁégyheﬁy%ﬂﬂﬁﬁuté%' ergl&r @Nﬁ.oﬂp & de%ﬂé%ig as ﬁf@c“ alkoxyl
optiBRMAVR SIS FRAKY apienalNErastided with NRRBR (1Fi0@ % Rbranched or
are each independently H or C1-C12branched or straight chain ah<y|;
stra@icBhategam ad tky langhetooras dayg stdystri tilkye C 2vC6lalkahydir 28R°R7; CONR®R’;
C2-Cg alkynyl or C3-C6 cgcloal%(éli or Rio and R11 take tggether to form a

Costﬁynélm,WrN%&e B2M¥ip&iayNisSsholimz RN R 18) el pyridyl,
pyrimrigm ’dBﬁa%lig?rlwiteiggaﬁiehﬁﬁgygwIatoﬂlli%r i, or triazolyl,

pyrrolinyl, pyrrolinone dgroup, piperi morpholinyl,”4-N(R13)-piperazinyl
e i thehiahfareroationady epldtantebwitls (s GNUEEARE I 25 Gle€dydranched
or straight chain alkyl, C1-C3 alkoxyl, NR14R15 or CONR14R15;

RE argyStityied @E&W"ﬁﬁtﬁ’éﬁ%%‘éﬁiﬁow%hc FOU, Hrah&Rbradr et rdight chain
straight chain alkyl substituted with substituted phenyl or substituted

alkyhetecacyRficayrduR ‘theagédt herups ikl optierdallydithehadbstidmeogeith atom form
OH, C02R8, NR14R15, CONR14R15, or linked tggether with 3 o

PY T ldstiohs 108788 Bl c NosOABAANT -affotHeR sgﬁﬁillﬁl%ﬂ%w#d?r imidazolyl,

ei th&yPSifuieA Mefpgys'ﬁﬁﬁmgﬁw%%%&%ﬁﬁ%ij}vﬁthyl or hydroxyl;

C1-Cebranched or str ich may be optionally
g - Substituted with phenyl, C2-C3 alkil ubstjtuted b roxyl Qr C1-C4 5 _
R® 153 Roxtit Con 8 RUGTERITCS 6 Lahy Fed By 0BIasiad 1y Substituted
with C;~C4 alkoxyl, C;~C4 alkylamino, dialkylamino; substituted phenyl
and substituted heterocyclic group in which the substitut(s) on the ring
of substituted phenyl and substituted heterocyclic group are defined

as the above;
R® is C;-Cz alkyl optionally substituted with NR°R’;

R and R are each independently H or C;~C;; branched or straight chain
alkyl; C;~Cs; halogenated branched or straight chain alkyl; C,~Cs alkenyl;
C,~Cs alkynyl or Cs:~Cs cycloalkyl; or R and R!! take together to form a
pyrrolinyl, pyrrolinone group, piperidyl, morpholinyl,
4-N(R¥®)-piperazinyl; or R and R together with their attached nitrogen
atom form a pyrrolinyl, pyrrolinone group, piperidyl, morpholinyl,
4-N(R¥®)-piperazinyl which are optionally substituted with OH, CN, CO;R8,
C1~C4 branched or straight chain alkyl, C;~Cs alkoxyl, NR¥“R*® or CONR¥R®®;
substituted phenyl, substituted heterocyclic group, or C;-Cg branched
or straight chain alkyl substituted with substituted phenyl or
substituted heterocyclic group, the said groups are optionally further

substituted with OH, CO,R®, NR™R!?®, CONR“R!®, or linked together with
3
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cycloalkyl;R13is H; C1-C6 branched or straight chain alkyl; C2-C6
branched or straight chain alkyl substituted with C1-C3 alkoxyl; C2-C6
WO2004AdIO8Y 268 straight chain alkyl substituted with hydroxyl; C2-@€T/CN2004/000487

branched or straight chain alkyl substituted with NR14R15; C2-C6

. oht 1 il : th oh : ]
Ao o b ey i EXSRgyg] ke aroup by a
carb62y®@6 dgranghed or straight chain hydrocarbyl substituted with CO2R8;

C2-C6 branched or straight chain hydrocarbyl having substituted phenyl

R i ﬁ“béﬂﬂégcb'i}%‘ﬁ&q’fa/&”s|9@HPaﬁﬁ‘tbéWH?Htiaﬁ%ﬁE‘wﬁP&ﬂBHﬂé?1&§e optionally
CSNR14RT5 or C(NH)NR14R15; C1-C3 15 halogenated branched or

substiraighiedhaintikyh€nyd6alkengs @HCHRlbyS rtCE a6 byicloptydoyl ,or C1~Cy
polyethylene glycol group (n=2-20), which is optionally substituted with
alkowylce dirylen £ wihaadrh s afares € nddpatigeriliynyl; or Cs~Ce

cycl gég/?ﬁ'/ praneped ar é}éad%tﬂ F%%EQ@&(}SIF%%%I RS atiz('?ht; AR, branched

ubstituted with CI-C3 koxyl; or C2-C24 branched or straight
or sthaiighitylcubstitusddkwithdyosedtuarddld b R150egelhenwil tt®i-Cs branched

attached nitrogen atom form a pyrrolinyl, pyrrolinone group, piperidyl or
or SRR BB LsdiEHRRA Ao HEHPMGh 2-Cs branched or

it [ lected iromsCl-C4.al -
seraf I A Y BRB R WERTHAN CCAR ey or straiont
chai Andi&yphesubiei filneskubgiitties heisrpcydic-grobp deiehetd bexaermidght chain
rings containing one or two nitroqen atoms , and the oxides thereof;

alkyberiatorkd Hgs dorndibing CANROrRree Retdro-dbaNshieste @l gotipaight chain

consisted of nitro . pxyge n gr atoms; the substituting groups - .
e G ERL cr e e T b0 036 Wik oUbHokasiLr aight. chair
hyd r 6E&E0Y RHEOCHR) Stipigll eoaiedishe 6 pkondtitineednwedratyclic group

C1-C4 branched or straisght chain alkyl amino, C1-C4alkoxylamino group,
as  oulysdil pHemtdace Rz .accePMbiERSAlts .CSNRMR™  or C(NH)NR™R™;  C1~Cs
halogenated branched or straight chain alkyl; C,~Csalkenyl ; C,~Csalkynyl
or C3~Cgs cylcloalkyl; or polyethylene glycol group (n=2~20), which is

optionally substituted with C;~Cs alkyl on its terminal;

R and R are each independently H; C;~C4; branched or straight chain
alkyl; C,~C, branched or straight chain alkyl substituted with C;~Cj
alkoxyl; or C,~C4 branched or straight chain alkyl substituted with
hydroxyl; or R and R™ together with their attached nitrogen atom form

a pyrrolinyl, pyrrolinone group, piperidyl or morpholinyl; and

the substituted phenyl refers to a phenyl which is substituted with one
or more groups selected from C;~C4 alkoxyl, halogen, cyano-, CFs;, OCFz,
C1~C4 branched or straight chain alkyl on the phenyl ring; The substituted
heterocyclic group refers to hexatomic rings containing one or two
nitrogen atoms , and the oxides thereof; pentatomic rings containing
two or three hetero-atom selected a group consisted of nitrogen, oxygen,

and sulfur atoms; the substituting groups on the heterocyclic ring are
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5 2.The compound according to claim 1,wherein:RI is Ci-C3 branched or
straight chain alkyl optionally substituted with one or more groups
WO2@iet108 726 a group consisted of the following: Ci-Cg alkyl, CRC/CN2004/000487

alkoxyl, Ci-C4 alkanoyl, substituted phenyl, substituted heterocyclic

Ci1~ Cﬁrﬁpﬁnﬁﬁ fiﬂ)@ﬁ%7 (}Qﬁﬁ 15 iy’ Cebranchag gt ?ia'g%nlno as well

chain a tlon titute one or moré groups seléctéd from a

as C.eoup mnsls&dtﬂf‘ t‘heﬁali@lmmg:haubsmlll@d preiyb shstytedikoxy lamino group;
heterocyclic group, CONR6R7 and NR6R7 R3is H; C2 C4 branched or

or tA3ENpRER Y& ¥ subgituted with C3-C4
cycloalkyl, CI C3 alkoxyl C2-C4 alkenyl or C2 C4 15 alkynyl; R4 is H;

C1-C4 branched or straight chain alkyl which may be optionally
substituted with C3-C5 cycloalkyl or Ci-C3 alkoxyl; C2-C4 alkenyl; or
C2-C4 alkynyl; R5 is H; C1-C9 branched or straight chain alkyl which may
2. Thge epipeayd2asapdtdiead With cliafireRoN, dONRBAT oFCt2RBranched or

C2-C4 alkoxyl ogtion bstitu dW|th 6R7 N 6RJ NHSOZNRBR?
Stra&ﬂﬁ)ﬁ@%ﬁ@oﬁe%ﬁér pheﬁ/y pyr| %/H,rtnl nyI |m|daz<()aIyPr more groups
sele@t@@%r%\‘}azaly@ﬁb@?ykﬁngﬁﬁé& étbﬂ‘l(ﬂtﬁiawll’@h|%>\9iirrh@n<'sll|511~<:4 alkyl, Ci~C4

substituted with methyl; R6 and R7 are each independently H; Ci-Cg )
al komahcr@dﬁmsw@nwhm sMbs A gitRE ditERY logaw@smmuﬁ@m heterocyclic

atta 3] en a orm a pyrrolinyl, piperidyl, morpholinyl,
group ’Nw ;ﬁ% mldazolyl either of which is optionally

, . Substituted with methyl and hydroxyl; 5 W02004/108726 i i
R |SPtlT/©N2¢JI)M)@0QB¢dR9 lis fmsa@qtcg ehaicheuldoydragrdaad hikysubstituted

R9 is C1-C3 aIk ona d with NR6R7: RlO a
with $e O orE O SR PR e SeR HrifRe following:

subslﬁal@gﬁéat%bwrb%ﬁmfﬂ@m%&&%ﬁ&a&e@m, CONR®R”, and NR®R’;
R® is H; C,~C4 branched or straight chain alkyl which may be optionally
substituted with C3~C4 cycloalkyl,C;~Cz alkoxyl; C,~C4 alkenyl; or C,~C4
alkynyl ;

R* is H; Ci~C4 branched or straight chain alkyl which may be optionally
substituted with C3~Cs cycloalkyl or C;~C3 alkoxyl; C,~C4alkenyl; or C,~C4
alkynyl ;

R®> is H; C;~C, branched or straight chain alkyl which may be optionally
substituted with OH, NR°R’, CN, CONR®R’ or CO,R®; C,~C4 alkoxyl optionally
substituted with NR°R”; NR®R’; NHSO,NR®R’; NHSO,R®; SO.NR'°R!; or phenyl,
pyridyl, pyrimidinyl, imidazolyl, oxazolyl, thiazolyl, thienyl or
triazolyl, either of which is optionally substituted with methyl;

R® and R’ are each independently H; C;~C, branched or straight chain alkyl,
or R®and R’ together with their attached nitrogen atom forma pyrrolinyl,
piperidyl, morpholinyl, 4-N(R')-piperazinyl or imidazolyl, either of
which is optionally substituted with methyl and hydroxyl;
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5 C2 C6 alkynyl or C3-C6 cylcoalkyl; or R10 and R11 taken together to
form a pyrrolinyl, pyrrolinone group, piperidyl, morpholinyl,
WO20DXYROB) Riperazinyl; or R10 and R11 together with their attach&I/CN2004/000487

nitrogen atom form a pyrrolinyl, pyrrolidone group, piperidyl, morpholinyl,

- 4-N( ' inyl: i i jted with 10
R ke e R R ko,

- NR14R15, ONR14R15; substituted ph , substitut t li
R iGasCor SHRED. BRFLADE bl uSidhe LASHERKb IR DR pstitited

phenYI or substituted heterocyclic group, the said groups are further ) ]
R'® apgb&iturteveachH tiopredrRLER 15 CTANRI4RhFascha@ Pogknaight chain

atiy o bans Gl RORAS R, DRGNS o L RSN Lt Cs alkenyl
- ti | i ' 2 | 1 .

a  pg0edjioydkyl; 2pRE84d H@LCE byaathed or sprijzgx texih.alkylmorpholinyl,

Cg branched or strajght chajn alkyl substituted with C1-C3 alkoxyl; C2 C6, _
AN G RIPEE SR AN oS B R SRR ik £, &) £ Eachied nitrogen

atomP POFREROTRIABNLTIAN PBasiutied Vﬂ%’ﬂﬁ}”’?i eridA. morpholinyl,

branched or straight chain alkyl substituted with phenyl; C1-C6 branched
4-N(BHS)raidiptentemi alkyl; 2 EisabsttuitedywihRONRL 456 @@ARY, substituted with
CONR14R15, CSNR14R15 or C (NH) NR14R15; C1 C3 halogenated

OH,, ClparEhBd-of sticddPE 2RERSHIF E5Ked dikbfaa b abkyibnndraalkgxyl, NRYR™,

@alisyl; in ; ~
or e S e e e i ffoup  or e
branulitedCle€3 KWL/ 188Ky PSIISHR004609048 ¢ alkoxpls i €2¢€d4 phenyl or

branched or straight chain alkyl substituted with hydroxyl; or R14 and R15  _
subsphbrtad B E8&P aXSANEd Hitbton HashsRksh groups are further substituted

with OH, CO,R®, NR¥MR'®, CONR'™R!, or linked together with another
substituted phenyl or substituted heterocyclic group by a carbonyl

group;

R?2 §s H; C;~Cs branched or straight chain alkyl which may be optionally
substituted with C,~C3; alkyl or C;~C; alkoxyl, the said alkyl and alkoxyl
are substituted with phenyl, hydroxyl; C,~Cs alkenyl or C3~Cs cylcoalkyl;

R® is H; C;~Cs branched or straight chain alkyl ; C,~Cs branched or straight
chain alkyl substituted with C;~C3; alkoxyl; C,~Cs branched or straight
chain alkyl substituted with hydroxyl; C,~Cs branched or straight chain
alkyl substituted with NR™R'; C,~Cz branched or straight chain alkyl
substituted with phenyl; C;~Cs branched or straight chain alkyl
substituted with CONRYR®; CO,R®, CONRMR*®, CSNR¥™R' or C(NH)NRR!®; C1~Cs
halogenated branched or straight chain alkyl; C,~Csalkenyl; C,~Csalkynyl
or C3~Ce cylcoalkyl;

R and R are each independently H; C;~C4 branched or straight chain

alkyl; C,~C, branched or straight chain alkyl substituted with C;~Cj
6
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pyrrolinyl, pyrrolinone group, piperidyl, or morpholinyl; The substituted
phenyl refers to a phenyl group which is substituted 5 with one or more
WO20adnO8&R6ted from Ci-Cg alkoxyl, halogen, CN, CF3, OCF3P@TZic8g004/000487

branched or straight chain alkyl; the substituted heterocyclic group refers

al kO%ﬁ/he,Xa(SWE'zﬂEﬁS 5PAIUNBY OBF %543 i'yﬁ‘ﬁg%’hﬁfgg gg‘g ﬂ%@??@i uted with

ereof; or péntatomic rings containing two or three selecte
hydrexydypeorisiétecaf Ritragege thpgen ibrantheilfuaatoachdébeni trogen atom form
substituents on the heterocyclic ring are Ci-Cg branched or straight chain
Py rrakymch. cRYAKSAA R oY RS Wikl 451 8¢ 14 hanehed ol B4R ain
alkyl amino, C1-C4 alkoxylamino. 3.The compound according to claim 1 or
The gubkemrnted ipBEAYI brafaes diosteaighterhaln gikyuphidinimhy be substituted
optionally 15 substituted with one or more groups selected from

WIthsEp&ited MetePEJLRSyREMSSHPAREFON R2TEH Al s@Ml eh@hogen, CN, CFs,
OCFs bra&F“E‘&Qbﬁ”@}g i 2oy vagraaiee eRLARe M RDPL VIR Bubs i tuted

C3-C4 cycloalkyl; C2-C4 alkenyl; C alkynyl; -C4 branche

heteobsyaiyitchpioalkyk @fictsmey beeopiitomliyc subatjstedomita®niidy one or two
_alkoxyl; C2-C4 alkenyl; C2-C4 alkynyl; R5 is SO2NR10oR11; R6 and R7 o
NITrQgRih &LRNE th&PdithBle @RRAR H SERPTINPE RRriafOTHSelidyIgs containing

two %WQQV B gﬂﬁ%fggr%?@%?e a%%ﬁgg@ﬂ&?@?ﬂ%@' ¥5rﬁ§ﬁ9§en, oxygen

are each indepen or straignt cnain

and S3I1F6 Yooyt aRl sndiNltake tlegaihrertiodonpePyesltic/ring are C1~Cq4
W02004/108726 PCT/CN2004/000487 pyrrolinone group, piperidyl,
branghigghefptiaN@iB)chipdaadydr. Rio-Gna Ry bet@diiigh tesrwel l as C1~C4

bran%ﬁ%caqeodrmgggg?g%%méﬂg?rili @/fk%ypy!aimino, C1~C4 alkoxylamino.
3.The compound according to claim 1 or 2, wherein:

R! is C,~C3; branched or straight chain alkyl which may be optionally
substituted with one or more groups selected from substituted

heterocyclic group and NR°R’;
R? is H;

R® is H; Cx~C4 branched or straight chain alkyl which may be optionally
substituted with C3~C4; cycloalkyl; C,~C4 alkenyl; C,~C4 alkynyl;

R* is C,~C4 branched or straight chain alkyl, which may be optionally
substituted with C;~C3; alkoxyl; C,-C, alkenyl; C,-C4 alkynyl;

R® s SO.NR'R';
R® and R’ together with their attached nitrogen atom form a pyrrolinyl,
piperidyl or morpholinyl;

R® is H or C;~C,; branched or straight chain alkyl;

R and R are each independently H or C;~Ci» branched or straight chain

alkyl; C3~Cs cylcoalkyl; or R!® and R take together to form a pyrrolinyl,

7
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pyrrolinone group, piperidyl, morpholinyl, or 4-N(R13)-piperazinyl; the
said groups are optionally substituted with OH, CC4 branched or straight 5
WO20ai188YyRE&1-C3 alkoxyl, NR14R15, or CONR14R15; substitiRed AORQ0N4 /000487

substituted heterocyclic group, or C1-C6 branched or straight alkyl

gl ﬁykbgy tedwi titqgr%ci; bstjiu te ic_: r. 10
pyrrg?ct)iup,tlé(e al g)l:’oﬁ%ﬁgﬁ‘gt ér su gt‘ﬁt%rtigﬁop\mh (%{HW@O‘?RW%EI%E“ or R
and RHCOOJRIIRY withnkdtibgettteraitedneotier sybstitateshn 16qmery! pyrrolinyl ,

substituted heterocyclic group by a carbonyl; R13 is H; C1-C3 branched or _
Py rredigAnenalPhiRyl;RdPeRisiheHeard g !@M'eh@h%ﬂMBu&ﬁﬁﬁ@&raﬂ”W; the

- Wi -C3 al k r strai in alkyl s ' -
sasd R GHTR B B TA A i or straione
chaiNRAMRLP, C2,C8;branrbsy b1, stigtim'ehaipraligoR$pbsiitwad séthtuted phenyl,

phenyl; C1-C6 branched or straight chain alkyl substituted with i
substUNrtedR 15 ten2REH CONRAUR 5OR 1 4arts Rabadiehe@hor straight alkyl

_independently H: C1-C4 branched or straight chain, alkyl; C2-C4 n
opti R RU T b e e M A e B BReTl . copbsti tuted
heteP&AEORT O $HAIEN! chal alkylbuhstifed aid Pl €A« Rlbard BHed with OH,

together with their attached nitrogen atom form a pyrrolinyl, pyrrolinone )
CO-RGrovp Rpeady GINROIBRbIinyethbidikeduieg phbayl nekdis @@phetyisubstituted

roup which is substituted with one qQr.more substjtuents sel ctedggm a
phenglD et b Bt LR AL GH NP RS, B ond Bipd
branched or straight chain 25 alkyl; the substituted heterocyclic group

R™ i sdfsr€10 hekatnfbadr skraihghitorbarnad kirbgéa ot anahrg or straight

-oxide thereof: or. pentatomic.. rings. containing twq or three hetero-gto -
chat g AN L FRiioan, AR bnclcilth BLARS R or straigne

chai AUBTIYENE. BB HHaheseracvelc oig @s-ElvbbianehedostriggiahaRain alkyl
alkyl, C1-C4 8 W02004/108726 PCT/CN2004/000487

substituted with NRYR¥™; C,~Cz branched or straight chain alkyl

substituted with phenyl; Ci;~Cs branched or straight chain alkyl

substituted with CONR¥“R'®:; CO,R® or CONRM™R';

R and R are each independently H; C;~C4 branched or straight chain
alkyl; C,~C, branched or straight chain alkyl substituted with C;~Cj
alkoxyl; or C,~C4 branched or straight chain alkyl substituted with OH;
or R and R'® together with their attached nitrogen atom form a pyrrolinyl,

pyrrolinone group, piperidyl or morpholinyl;

the substituted phenyl refers to a phenyl group which iIs substituted
with one or more substituents selected from a group consisted of Ci;~C4
alkoxyl, halogen, CN, CF3;, OCF3;, and C;~C, branched or straight chain
alkyl; the substituted heterocyclic group refers to hexatomic rings
containing one or two nitrogen atoms and the oxide thereof; or pentatomic
rings containing two or three hetero-atom selected a group consisted
of nitrogen, oxygen, and sulfur atoms; the substituents on the

heterocyclic ring are C;~C; branched or straight chain alkyl, C;~C4
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alkoxyl, amino, as well as C1-C4 branched or straight chain alkyl amino,
Ci-Cg alkoxylamino. 4. The compound according to any one of claims 1-3,
WOt £0Bh26compound is selected from a group consisting of: BCT/CN2004/000487

2-[2-ethoxyl-5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-methyl-7-

t
a'“%%%*&?ﬁ Torae Sy droche ] e esye AN hadp atkt anino,

ghamaix&[&metboxyl -5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7-n
10 -propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, and the

4 . ThBYEEAGHRIIIE &8P ing to any one of claims 1-3, wherein the compound
2-[2-n-propoxy-5-(4- ethylplperazmyl -I-sulfonyl)phenyl]-5-methyl-7-

1s sedwoigeB, Tachinydrogyoip[ ;8 imidg-4Hne, and the hydrochloride
thereof; 15

2 Xy50 | Dyl) -
O SO ST T 5 ot

n-p rawnbh@d%eﬂidm@rdpwdr@dm[rﬂie’aanﬂ pmmwsWhmchloride the
h f; I-sulfo h -eth
mono g&%& F%r% I%prd%ipx e etl‘%%%%ﬁﬁl% o é}p en %ft yl!1yclq rochloride

ther&ppohydrochloride, dihydrochloride and other pOSSIb|e hydrochloride
theréof; 2-[2-ethoxyl-5-(4-methylpiperazinyl-I-sulfonyl)phenyl]-5-methyl-7-n
r|m|d| -4-one,

2= L2 SRR AR BRI BLHS AR Ve oL A aEgheS methy1=7-n

—proB’VlQ@f 2-ldw ]@y@"r p'QeWﬁFHQWW&U -5-ethyl-Gng the
n- propyl -3,7-dihydropyrrolo[2, d]pynmldln 4-one, the 9
hydrochloride thereof;

2-[2-n-propoxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-
n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, and the
hydrochloride thereof;

2-[2-allyloxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, and the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-n-propoxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-methylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-methylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7-

n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
9
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W02004/108726 PCT/CN2004/000487 monohydrochloride,
dihydrochloride and other possible hydrochloride thereof;
WO /e B xXgE5-(4-ethoxycarbonylpiperazinyl-l-sulfonyl) phenyl]-BCT/CN2004/000487

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the 5

oS, I O RS croctoric

therewfhyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride 10

2- [2t—*}§£ﬁ%f>'<§l[Zseiggf&étﬁﬁéBYg@é{?thilﬂimPﬂW VS eifdnl1 ) pheny11-5-

propyl-3;7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,
methyihydrochiorajeydrd othed pogdibtplyydrodblpad8-ithgpsafabtddin-4-one, the

2-{2-ethox I-5_-[3-(2-oxy-pyrro|idin-l-yl(;;én-propylamino-N- ) )
m°nOEéﬂ?’JrRﬂiBﬁyeﬁw}i@mchK}W'fr{?ﬁbb?/Fs, 2difPeropthsb[Pe%Fible hydrochloride

thergm}midin-4-one, the monohydrochloride, dihydrochloride and other
possible hydrochloride thereof;

2-{2-ethoxyl-5-[2-(pyrrolidin-I-yl)-ethylajaino-N-sulfQnyljphenyl}-5_20
2~ L2 0 B S BROPARS A A e SHLFony DDpheny1]-5-
methggzcﬂb_{d%wﬂﬂs dvaiosiaEs #d PEIES Posahis MidipaRieldeone, the
monoEjﬁmWﬁi(dmrpdcilimd#mﬂﬂmyijmfmrmﬂeﬁ-mthml‘-?mm&idylé hydrochloride
, 7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride, 25
thergplerochloride and other possible hydrochloride thereof:

2-[2-ethoxyl-5-(3-(morpholin-4-y1)-n-propylamino-N-sulfonyl)
2- [2pe&hgkgIn&ih(pynFprbpg i 8y ldihystobfanio] ) shdipyd tidnme ting ] the-n-

h hlori ih lor] ibl
propy S Y Gy 1 oI T Sy P AP 2 S e the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-{2-ethoxyl-5-[3-(2-oxy-pyrrolidin-1-yl)-n-propylamino-N-
sulfonyl]phenyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
pyrimidin-4-one, the monohydrochloride, dihydrochloride and other

possible hydrochloride thereof;

2-{2-ethoxyl-5-[2-(pyrrolidin-1-yl)-ethylamino-N-sulfonyl]phenyl}-5
-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(morpholino-4-sulfonyl)phenyl]-5-methyl-7-n-propyl-3
, 7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,

dihydrochloride and other possible hydrochloride thereof;

2-[2-ethoxyl-5-(3-(morpholin-4-yl)-n-propylamino-N-sulfonyl)
phenyl]-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-
one, the monohydrochloride, dihydrochloride and other possible

10
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10 W02004/108726 PCT/CN2004/000487 hydrochloride thereof;
2-[2-ethoxyl-5-(2-(morpholin-4-y1)-ethylamino-N-sulfonyl)phenyl]-5-
W02004ihy0342propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, thePCT/CN2004/000487

monohydrochloride, dihydrochloride and other possible hydrochloride 5

h 97 7 R 2,6-dimethylmorpholino-N-sulfonyl)phenyl]-5-
ydr&n@ﬁh%% é%fgpy%)%é%mydropyrrolo[z 3-d]pyrimidin-4-one, the

2- L2 0RO b A e R BLB A PR TP ARSI sBAAREA) Pheny 11-5-
methW“Wr?' TQS?E’M' -R7-AiRyL OBy |Of|?€ RS PP MY HPEn i n-4-one, the

monohydrochloride, dlhydro and other possible hydrochlorlde

monothaleoic B l@rekbexyl-&i 2y iuliot 1yde etaghnotbé-suhass)phkayiipd rochloride
15 methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
thergofohydrochloride, dihydrochloride and other possible hydrochloride
thereof; 2-[2-ethoxyl-5-(4-benzylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7-n
2- [21ﬁﬁbﬂxytﬁﬁmﬂﬂoﬁymdmﬁlﬁ¥!m@ﬂphmiinnmNﬂﬁuEIDnyl)phenyl]—S—

drochlor(!de dlhﬁ tochloride a rpo dro hlorlde
e thyrdot DR AN Lo e hctgnen  the
monoH HPUé%id*hﬂ@opﬂfﬂ95¥%ém$6Fﬁﬁg‘%ﬁ@eo*ﬁéP“EE@¥Q6WQkﬁ§8rochIorlde

dihydrochloride and other possible hydrochloride 25 thereof;
theradf-pthoxyl-5-(piperazinyl-l-sulfonyl)phenyl]-5-methyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
2-[2-ethoxyl-5-(1-benzylpiperidyl-4-aminosulfonyl)phenyl]-5-

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(2-(piperidin-1-yl)ethylamino-1-sulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-benzylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-phenylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(piperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

11
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monohydrochloride, dihydrochloride and other possible hydrochloride 11
W02004/108726 PCT/CN2004/000487 thereof;
WO /e ®xXgE5-(4-benzo[1,3]dioxol-5-yl-methylpiperazinyl-I- PCT/CN2004/000487

sulfonyl)phenyl]-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
therBYmidin-4-one, the monohydrochloride, dihydrochloride and other 5
possible hydrochloride thereof;
I-5-[4-(3-phenyl-n-propan-1-yl)piperjdyl-I-sulf

2-{2-etho an-1-yl)pi nyl n
e Em T AR e e T R s s I RS Y W
n ide, -hjoride 1€ SSi _
S e ey pro o e oy R L2: 31
py r i praghih-34-dig ¢lroryreo| ofid ySotipstrioddid Sk aule, ,thed nhyabrtycndahtdiie, and other
dihydrachloride and other possible hydrochloride thereof;
poss3hbe.hysliect REdiee hie%seHy ) aminosulfonyllphenyl}-5- 15
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
2-{2restlobysibebidrittie( diyaerghlenidepanap athel pobdibkpryddyiotidsu l fony 1]

pheny KRB YA T Ry Breaghy A ARy AR rgilgyrimidin-4-on
e, PREY-{EheIRYF3hTBrImRy roRkhdHiBLINTI 4P eai® 28ther possible

monohydrochloride, dihydrochloride and other possible hydrochloride
hydrtdehdoiride thereof;
2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-ethyllJaminosulfonyl}phenyl-5-m
2- [2E8Whe s P 3 bydrpyiR2 Ssdlipysrydiy therg It es-methy 1 - 7-n-

monohydrochloride, dihydrochloride and other possible hydrochloride™ 25
propyierdqff-dihydropyrrolo[2,3-d]pyrimidin-4-one, the

monoﬁjg}ecggﬂ)%? i[dNé Ez_g)‘%r;/)é)é%tgmb’\lr_g]_ eut%lIJ%n iggﬁlgipngggg?%yllés hydrochloride
thereof;

2-{2-ethoxyl-5-[N,N-di (2-hydroxyethyl)aminosulfonyl]phenyl}-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-methyl]Jaminosulfonyl}phenyl-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-ethyl]Jaminosulfonyl}phenyl-5-m
ethyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-n-butyl]Jaminosulfonyl}phenyl-5
-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

12
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-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride 12
W02009Z00871P8726 PCT/CN2004/000487 thereof; PCT/CN2004/000487

2-[2-ethoxyl-5-(p-ethoxylcarboxylphenylamino)-N-sulfonyl[phenyl-5-m
therg@yl—?-n-propyl-S,7-dihydropyrrolo[Z,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride 5

thereof; i
2- [2235&%@/&1@7&%&%@&%%@?9&%}%&5%@bﬁ%kﬁﬁ!ﬁﬁfw I1phenyl-5-m
ethy?iVQHwﬁ$6ﬁ¥hﬂ§99?@@99@%6%?FFBW' 5-00E ¥}/ rimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

monothaleoich®oride, dihydrochloride and other possible hydrochloride
2-[2-ethoxyl-5-(N2-acethydrazido)-N1-sulfonyl]phenyl-5-methyl-7-
thergofsnyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride
and dihydrochloride and other possible hydrochloride thereof;
2- [ 224 2ty A-5-Qedinenzgstphaniliamimo)Nstifohfigpheh)pbeny | -5-methy 1 -7-
methyl-7-n-propyl-3,7-dihydropyrrolg[2,3-d]pyrimidin-4-one, the
- PR b oY RYEI SR Aot U P S iHenioride the
monoHW?’%fé:lgl[gﬁH%fyl'&i%‘f)‘%@ffdﬁ'&@"a?\ﬂfoafwrﬁﬂ'%?ﬁ‘l’é "#ydrochloride
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the 20
therewhphydrochloride, dihydrochloride and other possible hydrochloride
thereof; 2-[2-ethoxyl-5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-
2- [2OpRRiPPERlNE CAdE BRYFA 4R onwgtqiaeérg}n%rpn%fwzgnmethyn-7-
e

the monohydrochloride, dihydrochloride and other possi
n-prapyrbeBloridd thydogpyrrolo[2,3-d]pyrimidin-4-one, the

monohydrochloride and dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(2-dimethylaminoethylamino)-N-sulfonyl]phenyl-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-
morpholinomethyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-
one, the monohydrochloride, dihydrochloride and other possible

hydrochloride thereof;

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-(pyrimidiny
1-2)-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

13



2-[2-ethoxyl-5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-(pyrimidiny
1-2)-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
WO200dddiogiFaénloride, dihydrochloride and other possible hydrocROTIAENE®04/000487

W02004/108726 PCT/CN2004/000487 thereof; and
theréi‘l{ et I-5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-methyl-7-
allyl-3, 7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride

droch orlde an SSIb|e hydr chlorld 5 thereof. ocess
2- D2 e TS B M GG oS RSl g S dme The thy 1-7-
QRIPES t FeRqun I ONORI1
a“quﬂz?lg '(IEII]IEZS}Brp %By 10 IE ﬁ?nairﬁggggﬁ/ent in t%wegr?rgsence of an the
monohyghnichd sa-as @ cadalipstd e el lcas ded aedtraltdez iat HBS kb BO'Gyydrochloride
wherein R1, R2, R3, R9 and R5 are defined as claim 1, to obtain
5 therggfnound ID: R1 RaNC Rz HR3 RE 15 ID wherein R1, R2, R3, R4
and R5 are defined as the above,
5_A process for preparing the compounds of general formula I according

to claim 1, comprising:
compound IE Is reacted with compound IF:

H4-..

: I
HN" Ty TRE
ta
RE R
10 IE IF

in an Inert solvent in the presence of an organic base as a catalyst

as well as acid neutralizer at -20C to 80°C, wherein R', R?, R®, R* and

R> are defined as claim 1, to obtain compound ID:

F{4\0 0 NCIS;
[ —
Y
R5
15 ID

wherein R', R?, R3, R* and R® are defined as the above,

then compound IA may be prepared by heating compound ID in an acidic

aqueous solution:

14
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then compound IA may be prepared by heating compound ID in an acidic
agueous solution: 14 W02004/108726 PCT/CN2004/000487 0 R H2N R1
WO2MRZ A.BB7 BE IA wherein R', R2, R3, R4 and R5 are defined a®@1e/CN2004/000487

above, and then a cyclization reaction of compound IA is carried out by
heating 5 and refluxing in an appropriatg,solution under acidic, basic or
neutral condition to obtain compound of formula l; 0 RI R*HN RZ N N
R3 R5 1 wherein R', R2, R&'R4 and R5 ae defined as the above; 10 or,
compound of formula | is obtairged di ctly yc Iiz%gion of the
corresponding compound 1D ygder corditi follows: a) heating to
100-300-C in mixture of pho S pen'?ioxide\ water and tertiary amine,
or, 15 b) reacting at room temyesature or reactfhg by heating in basic
hydrogen

RS
1A
wherein R', R?, R3, R* and R® are defined as the above,

and then a cyclization reaction of compound IA is carried out by heating
and refluxing in an appropriate solution under acidic, basic or neutral

condition to obtain compound of formula 1I:

wherein R', R?, R3, R* and R® are defined as the above;
or,

compound of fTormula I is obtained directly by cyclization of the

corresponding compound ID under conditions as follows:

a) heating to 100~300°C in mixture of phosphorus pentoxide, water and

tertiary amine, or,

b) reacting at room temperature or reacting by heating in basic hydrogen

peroxide aqueous solution, or,

c) reacting at room temperature or reacting by heating under acidic

hydrous or anhydrous condition;

15



peroxide aqueous solution, or, ¢) reacting at room temperature or reacting
by heating under acidic hydrous or anhydrous condition; 15
W02000Z2008/1P8726 PCT/CN2004/000487 or, specific example ofPCT/CN2004/000487
compounds of general formula I wherein R5 is SO2NR11RI2 may be
prepared by processes as follows: compound IC is obtained by reaction
” between compound IF and compound 5 IE wherein R5 is H; O R1 R4 HN
O R2 R3IC wherein R1, R2, R3 and R4 are defined as the above, then
speciS AL B SRR BY TS AN PENRBAINAETHIR chiERGAREIE ke SONRUR™
may B@idpa}t%rb%pé[g\ @9hlﬁmgg@é@ ghlogdypyand other ine_rt or polar
non-proton solverits O R1 R4 HN O R2 Ra ICI IB wherein R1, R2, R3
and R4 are.as previausly defined, 15 and then acylation reaction ogccurs
pBbie el

compBg&%e od ) oYy oﬁgra&}-\ﬂ'u%g etween compound flguand compound

5 1E wherein R® is H;

or

(0] Rl

R4
HN
(I) | \ R2
NS
N "\
R3
iIC

wherein R', R?, R?® and R* are defined as the above,

then compound IB is obtained by reacting compound IC with chlorosulfonic
10 acid alone or in dichloromethane, chloroform, and other inert or polar

non-proton solvents ,

(0] Rl
R4
HN
(I) | \ R2
\N N
\ﬁ
//O
I
IB

wherein R, R?, R® and R* are as previously defined,

15 and then acylation reaction occurs between compound IB and proper amines

in dichloromethane, chloroform, tertiary amine or other inert or polar
non-proton solvents at -78C to 100°C to obtain compound of formula 1

wherein R® is SO,NR'™R'?,wherein R'' and R1? are defined as claim 1;

or,

16
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in dichloromethane, chloroform, tertiary amine or other inert or polar
non-proton solvents at -78CC to 100-C to obtain compound of formula |
WO20Hef£0B8R36s SO2NR11R12,wherein R11 and R12 are defined&3 £2WR004/000487

1; or, 16 W02004/108726 PCT/CN2004/000487 compound IG o Ri 9 RN
compdﬁ%dﬂé‘] R5 | G R3-X IH wherein R R2, R3, R4 and R5 are defined as
claim 1, reacts with compound 5 IH in the solvents of polar non-proton
solvents in the presence of the basess catalyst to obtain compound of
formula I, wherein X represemts Cl, Bl or |, R3 is defined as claim 1;
Optionally, compounds of tth;fornJi'Ia | taR.besgonverted into the
corresponding salts by reacting=with*ptia haceutically acceptable acids.
10 6.A pharmaceutical compd containing the compound according to
any one of claims 1-4 as active ingredient, and pharmaceutically
acceptable excipient. 7.A veterinafy drugs composition containing the
compound according to any one of claims 1-4 as active ingredient, and
veterinarily acceptable 15 excipi.%n_tx& Use ofﬁ_?mpounds according to
any one of claims 1-4 for the manufacture of a medicament for treatment

or preventi%n ogthe gisease§ related with phospholipase and the function
whergihiet »oR n&usfackBrifg 8 81 aeTd VeseAsnala Hisdasdfekridd th compound

IH iﬁneﬂﬁeseﬁ%‘f\l/ents of polar non-proton solvents in the presence of the

base as catalyst to obtain compound of formula 1, wherein X represents

Cl, Br or 1, R® is defined as claim 1;

Optionally, compounds of the formula | can be converted into the

corresponding salts by reacting with pharmaceutically acceptable acids.

6.A pharmaceutical composition containing the compound according to any
one of claims 1-4 as active ingredient, and pharmaceutically acceptable

excipient.

7.A veterinary drugs composition containing the compound according to
any one of claims 1-4 as active ingredient, and veterinarily acceptable

excipient.

8.Use of compounds according to any one of claims 1-4 for the manufacture
of a medicament for treatment or prevention of the diseases related with

phospholipase and the function thereof.

9.The use according to claim 8, wherein the diseases includes: male sexual
(erectile) dysfunction, female sexual dysfunction, premature delivery,
dysmenorrhea, benign prostatic hyperlasia, bladder obstruction,
incontinence, stable or unstable angina, hypertension, pulmonary
hypertension, congestive heart fTailure, arteriosclerosis, stroke,

peripheral circulatory disease, low vascular patency, chronic asthma,

17



20 (erectile) dysfunction, female sexual dysfunction, premature delivery,
dysmenorrhea, benign prostatic hyperlasia, bladder obstruction,
WO200dafitb@nee, stable or unstable angina, hypertension, pulmon&gT/CN2004/000487
hypertension, congestive heart failure, arteriosclerosis, stroke, peripheral
yla a ar schr a, -
Al T P o Y Gt TS ek apiggna. disorder of
the gsgicohintiés gimebmao disnetar, of fibecggastnointesiifalthovese@atire, Kawasaki
forerunner of the seizure, Kawasaki disease, tolerance of nitric acid ester,

disepgmipiakedianre pefisHt bl facd dBpRitshe BaetPdeRakasosis, peripheral

ne rvé\'zﬁgﬂbefcﬂh%eaé%éégq’ ao‘\zted'fi éﬁfélifé‘éory %ﬁﬁ%"ﬁﬂwe’oﬁ%‘)&%ég’ 25&?)), acute
gangrene, metastasis of cancer cell, 10ss df hair, nufcracker esophagus,
respiralticeyre\aotely faddund cegseapagisctii 1 89dAgvetd8iktastasis of
PCT/CN2004/000487 2-substituted
cancghegblz-dilarcatbyna dinpaepyasksy, 3egophragidm-4aml fissure, and
h OQ?Q‘LatH’SS th& Q/raeggaatir(])gtarnld(:@$ nharmaceutical use thereof Field of
YPOR @ntos gtlehe presenP invention relates to 2-substituted
phenyl-5,7-dihydrocarbyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one
derivatives, the process for their preparation, the composition containing
them, and the use for treatment and/or prevention of sexual dysfunction
and other diseases related to phospholipase 5. 10 Background of
invention Sildenafil, disclosed in W09428902, is first kind of
orally-administrated potent inhibitors of phospholipase 5 in treatment of

the erectile dysfunction of man. By inhibiting the phospholipase 5
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in corpus cavernosum , it can achieve the purpose of relaxing smooth 15
muscle in human corpus cavernosum, improving penile hyperemia so as
W02004£E08 2@rection. The effective rates of sildenafil in treating RGIZCN2004/000487

sexual organs erectile dysfunction amount to 80%. Also, Pfizer Ltd. has

_ | lg5\7f 16-4i A BYHiNG: _
2-suS A B o RIS, Uy rotor2.5-a)
pyr i imfibations ovas deatiphitd Vedreated py apupiting phesphalpagharAathotutical use
these compounds are disclosed in EP0951098, W0O9849116,
there@k251904, and WO0024745, and the latter two of patents include the
compounds whose substituted phenyl on C-5 is replaced by the
Fieldulofitutedepyridin-2-y1. On the basis of the structure of Sildenafil, DONG
A PHARMA 25 Co. Ltd. of Korea developed a series of mono substituted

The derivajyesdp¢he nitrogayaigsh sulfonylanginpggoup, asggsclosedibspstituted
W00027848 and WO0198304. Presently, as described in W0O0216364, in

phenyildes 1@ futitierd enlcandeyaty-Sotlidiig ropyehen of st -ddipylistrotddn-4-one
_the 19 W02004/108726 PCT/CN2004/00Q487 derivatives of o
der"f%tdﬂﬁ9§mpﬁrlﬁo[£§%ﬁ$§/ﬁmi 7 3E M ih BB%%{%@BWC&% composition

cont89HiRG: €herfiNYHar¥HEIIS&-FHY Rl eI eSAYMY o prevention of sexual

9-dihydropurin-6-ones were developed by Pfizer Ltd. for the treatment 5 of
dysTeexia alysamdtiotfutS6 IDRFases/ 00 e80a2%ldisolgskdsphol ipase 5.
3,5-dihydropyrrolo [3, 2-d] pyrimidin-4-ones are useful for the treatment of

Backl AceRqeRAENt #Bmidazo[5,1-f] [1, 2,4]triazin-4-ones was
isclosed by Bayer Co. Ltd. in the patent application DE19881732.

si 1aBREYPF descripion aling invepiion 10 aRjes! of the preseggipugntion g g o
IS 10 provide compounds for treatment of sexual dysfunction and other

oral fipeasns rAlatefdedn grpbetiRasa Pl bitesr PP eSpHERIpRRStstia treatment
invention provides novel aryl

of the erectile dysfunction of man. By inhibiting the phospholipase 5

In corpus cavernosum , it can achieve the purpose of relaxing smooth

muscle In human corpus cavernosum, improving penile hyperemia so as to

result In erection. The effective rates of sildenafil in treating male

sexual organs erectile dysfunction amount to 80%.

Also, Pfizer Ltd. has developed a series of 1,6-dihydropyrrol [4,3-d]
pyrimidin-7-one derivatives, and broadened their therapeutic area where
such indications was thought to be treated by inhibiting phospholipase
5. All of these compounds are disclosed in EP0951098, W09849116,
US6251904, and W00024745, and the latter two of patents include the
compounds whose substituted phenyl on C-5 is replaced by the substituted
pyridin-2-yl. On the basis of the structure of Sildenafil, DONG A PHARMA
Co. Ltd. of Korea developed a series of mono substituted derivatives

In the nitrogen atom of sulfonylamino group, as disclosed in WO0027848
and WO0198304. Presently, as described in W00216364, in order to further

enhance water-solubility, LG Chem . Invest. Ltd. disclosed the
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substituted 3,7-dihydropyrrolo[2,3-d] pyrimidin-4-ones and their
pharmaceutically acceptable salts (also named Yonkenafil), the 15
WO i@ BitidGare the structure of general formula (I): R! Hid | wRE/ERA004/000487

Is H; C1-C4 branched or straight chain alkyl; C1-C4 halogenated

- or spraight ghain |, {22~ 21C2-C4 8 - OVEdyl, 2 -
dert g;%?liﬁdéi rg'yl ,im%‘i;zoly R é%;cgmot%é égro‘?]vé?s%}gg% e%img %hé?écf)gﬂ%ga@ne with

po lyedstiteted with one or morgyfbjlowihg groups: halogenigyano, nitro, addition,
hydroxyl, carboxyl, ﬂganidino, C1-C4 alkyl, C1-C4 alkoxyl, C1-C4
1.,5-dikanevopsres afky¥ BB ELAEH PrémPN§ibstituted heterocyclic and

L o A R TR SRR fr e creatman

of straghtghain alkylysfeih beipgr(assiimenriogd or strajgbueuseslkyl; disclosed
Cz-C6alkenyl; Cz-C4alkynyl; substituted phenyl; except H, the above

3., S-dibatrveny ) pd dptiofd Bysitistelked dvitneseabenmsefivlofimgthe treatment

-groups: halogen, cyane-. nitrp, hydroxyl bgx ugnigdino-,-Cj-C4
of R RS it L EER Lol - 2 f e T a-ones  was
dischesecysiic Bt CONRORY, NERAcCRARBNKHRSAR2 tion DE19881732.
SO2NR10R11 ; R3 is H; Ci-Cébranched or straight chain alkyl which may

Detad A R IR S, W hed or st chan

alkyl which may be optionally substituted with C3-C6 cycloalkyl or Cj-C4
The oSGt eb-ERFee e kY eibAQN KS 10ROV Heraniensts Tor treatment

of SRRt AR ANV YEHCR MY ARIY-Nases related to phospholipase 5.

Thus, according to one aspect, the invention provides novel aryl
substituted 3,7-dihydropyrrolo[2,3-d] pyrimidin-4-ones and their

pharmaceutically acceptable salts (also named Yonkenafil), the

compounds are the structure of general formula (1):

R1

R-t

] HN

0 « |\ R2
N

N
RS

I

wherein R! is H; C;~C4 branched or straight chain alkyl; C;~C4 halogenated
branched or straight chain alkyl; C,~Cs alkenyl; C,-C4 alkynyl; pyridyl,
pyrimidinyl,imidazolyl; except H, the above substituents may be
optionally substituted with one or more following groups: halogen, cyano,
nitro, hydroxyl, carboxyl, guanidino, C;~C4 alkyl, C;~C4, alkoxyl, C;~C4
alkanoyl, Cs~Cs cycloalkyl, substituted phenyl, substituted

heterocyclic group, CONR®R®, NR®°R®, CO,R’, NHSO,R® or SO,NR°R'?;
20
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15 substituted with OH, NR6R7, CN, CONR6R7 or CO2R8; C2-C4 alkenyl
which may be optionally substituted with CN,CONR6R7 or CO2R8; C2-C4
WO2CGKaXy0 2B nally substituted with NR6R7; (C2-C3 alkoxyl) Ci-e2T/CN2004/000487

branched or straight chain alkyl optionally substituted with OH or NR6R7;

R2 is%Q 6867 b&%@@3P%etr};%\y?ﬁz%%M’iﬁogri\ﬁﬁ??;cwésﬂ%ﬁggﬁnated branched

SO2NRI R11; or phenyl, pyr pyrimidinyl, |m|dazolyf, oxaz

or sthiakghyt; theriyi, al kyazpigh~eibdikeiwticCis-optichialinlibstittst itithced phenyl ;
methyl; R6 and R7 are each independentl)é)H or C|-C4 branched or _ )
excepalhhtidMaif Lok BHIF ARy HTtR JeaNePRifPkEr BN hgbadyted with one

f i iperid olinyl, 4-N(R1 2-) -piperaz
or o NI SRR AN RPN carvont.
guankydiozyl; BB-5,H HyAGbanaed ke hay alkkbepianaly;~Cs cycloalkyl,
substituted with Cj-C4 alkoxyl, Cj-C4 alkylamino, dialkylamino; substituted

subsgduiiesndkebsfReElderoeydidrRous RIS thiRSRSstitE@@)Rh thélHSOR®  or
S0 NFEH@glg_l W02004/108726 PCT/CN2004/000487 of substituted phenyl and
2"'Substituted heterocyclic group are defined as the above; R9 is C1-C3

3 - alkyl optionally substituted with NR6R7; R10_ and R11 are each )
R® 1SndeperdentirAnsel O srkneded s shaibit @hkinl svikahanays be optionally

subs EY R TR BRI P e TR Girbatkenyt: covc

alkynyglinyl, pyrrolinone group, piperidyl, morpholinyl, 4-N(R13)-piperazinyl;
or R10 and R11 together with their attached nitrogen atom form a

R* i WEOQ?%'CB%MHBH%@BWS?PEq e AR M1 Qhich ma be optional ly

4-N(R13)-piperazinyl; the said groups are optionally substituted wi

subsENCXR2RBI € -C4HoamsetoeristalgbircitairCalkyl KolerB;alBox@l, alkenyl; C,~C,
NR14R15 or CONR14R15; substituted phenyl, substituted heterocyclic

alkygyip, or C1-C6 branched or straight chain alkyl substituted with
substituted phenyl

R> is H; C1~C4 branched or straight chain alkyl which may be optionally

substituted with OH, NR®R’, CN, CONR®R’ or CO,R®; C»~C4 alkenyl which may

be optionally substituted with CN,CONR®R’ or CO,R®; C,~C; alkoxyl
optionally substituted with NR®R’; (Cx~Cs; alkoxyl) Ci~C, branched or
straight chain alkyl optionally substituted with OH or NR®R’; CONR®R’;
CO2R®; halogen; NR®°R”; NHSO.NR®R’; NHSO.R®; SO.NR°R''; or phenyl, pyridyl,
pyrimidinyl, imidazolyl, oxazolyl, thiazolyl, thienyl, or triazolyl,

either of which is optionally substituted with methyl;

R® and R’ are each independently H or C;~C, branched or straight chain
alkyl; or R® and R’ together with their attached nitrogen atom form
pyrrolinyl, piperidyl, morpholinyl, 4-N(R*)-piperazinyl or imidazolyl,
either of which is optionally substituted with methyl or hydroxyl;

R® is H; C1~Cs branched or straight chain alkyl optionally substituted
with C;~C4 alkoxyl, C;~C4 alkylamino, dialkylamino; substituted phenyl

and substituted heterocyclic group in which the substitut(s) on the ring
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or substituted heterocyclic group, the said groups are optionally 15 further
substituted with OH, CO2R8, NR14R15, CONR14R15, or linked together
WO20aittY 40826 substituted phenyl or substituted heterocyclic grolpCiy GN2004/000487

carbonyl group; R12 is H; C1-C6branched or straight chain alkyl which

or PRI A A are e

as teynghov€3-Co6 cycloalkyl;R13is H; C1-C6 branched or straight chain
alkyl; C2-C6 branched or straight chain alkyl substituted with C1-C3

R 1<kORY GHGADIAEREAa1SAaBLIA el slsitnechin hydroxy

C2-C6 branched or straight chain alkyl substituted with NR14R15; C2 C6
10  Pranghed or straight 25 chain alkyl substituted with ghenyl; . ,
R apd Ko, Al e SRGREIEH G oM drittaih SRR fr stEzight chain
alky¥9 branshesiggarigii PR nHEaGroxks Ryt GA353°;CE,C6; alkenyl ;
branched or straight chain hydrocarbyl having substituted phenyl or
Co~Cesaldtirnell natefacyilicychgadkylbisitueRt’ GDPRB 'CMR14Rg6ther to form a

CSNR14R15 or C (NH) NR14R15; C1-C3 22 W02004/10872j ,
PYrrebh¥Ni2004/08¥AEP WEhated I85AERed or stPAGRTH alky: morpholinyl,

4-N (M—%Wﬁﬁﬁﬁpalwwo%&ﬁ@ﬁ féf?@ﬂ”@’lk P45 eANGIRY PE¥NERled nitrogen

group (n=2-20), which is" optionally substituted with Ci-C6 alkyl on its

atomtdrarmak Rivraod Rilarepsaahoihdapeaedgrtbuld;, Qo iperedghiedrmorpholinyl, or
straight chain 5 alkyl; C2-C4 branched or straight chain alkyl substituted )
4-N(RitR o 5‘%&5}}({)? e 5650 cHEQ WP S raldht QREHPARY NbRHRREA tuted with

OH, d’KFEthXQB?XéLL;t[z%Jr‘éqBﬂ(,B&Brtogﬂfﬁgﬁg#h%ii Altapes 0GRy 1, NRMR™

form a pyrrolinyl, pyrrolinone group, pip or morpholinyl; an

or CauRstikttedspberty tefees toreeplydny subist it stbstihsed nibyart Agpoup, or C;-Ce
more groups selected from _Ci-Cgi alkoxyl, halogen, cyano-, CF3, OCFE3,

branghedy pianekEa bokakid ERamladgl Pt eHn Y ke Subsikdiegted phenyl

or substituted heterocyclic group, the said groups are optionally
further substituted with OH, CO,R®, NRMR*®, CONR!R'®, or linked together
with another substituted phenyl or substituted heterocyclic group by

a carbonyl group;

R'2 is H; C1~Cs branched or straight chain alkyl which may be optionally
substituted with phenyl, C,~Cz alkyl substituted by hydroxyl ,or C;~C4
alkoxyl; C;~C3; fluoroalkyl; C,~Ce¢ alkenyl; C,~Cs alkynyl; or C3;~Cg
cycloalkyl ;R¥is H; C1~Cs branched or straight chain alkyl; C,~Cs branched
or straight chain alkyl substituted with C;~C3; alkoxyl; C,~Cs branched
or straight chain alkyl substituted with hydroxyl; C,~Cs branched or
straight chain alkyl substituted with NR*R'®; C,~Cs branched or straight
chain alkyl substituted with phenyl; C;~Cs branched or straight chain
alkyl substituted with CONRMR™; C,~Ce¢ branched or straight chain
hydrocarbyl substituted with CO,R®; C,~Cs branched or straight chain
hydrocarbyl having substituted phenyl or substituted heterocyclic group
as substituent; CO,R®, CONRY™RY®, CSNR¥™RY™ or C(NHNRMR'?®; C;~Cs
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heterocyclic group refers to hexatomic rings containing one or two
nitrogen atoms , and the oxides thereof; pentatomic rings containing two
WO2004He8T&6ro-atom selected a group consisted of nitrogen, oX8QEACN2004/000487

and sulfur atoms; the substituting groups on the heterocyclic ring are

. e : : Jl. ami as

el o R A B AR A AR AT DR 2 ety

or CirGhapbchepddtythe iovepiadyprivwdesne ogéysesifog poepar@tierof0), which is
_compounds of the formula | and intermediates used in the preparation 20
opti ﬂf@jdﬁ/ TRERSEddastRd praddration(or 8dipduRis dtdetedretaabimula
I comprises: The compounds of formula IE with a compound of formula IF

R ah® RE Oate RAGH2N mdspen@eRE By 23;W020041M687@26ed or straight chain
PCT/CN2004/000487 IE IF wherein R', R2, R3, R4 and R5 are defined as

alkybrevioaCarBreaabash af indkabi/ah SieH s athotomehhbtdpd with Ci~Cs

alkog 'Oeé‘zeo‘?H”%ﬁ%ﬂkBF%Hé‘?%&?eoﬁhescﬁ%‘iwsﬁé‘irﬁ“% RSB B tuted with

hydroxyl ; or R and R together with their attached nitrogen atom form

a pyrrolinyl, pyrrolinone group, piperidyl or morpholinyl; and

the substituted phenyl refers to a phenyl which is substituted with one
or more groups selected from C;~C4 alkoxyl, halogen, cyano-, CF3;, OCFz,
C1~C4 branched or straight chain alkyl on the phenyl ring; The substituted
heterocyclic group refers to hexatomic rings containing one or two
nitrogen atoms , and the oxides thereof; pentatomic rings containing
two or three hetero-atom selected a group consisted of nitrogen, oxygen,
and sulfur atoms; the substituting groups on the heterocyclic ring are
C1~C4 branched or straight chain alkyl, C,~C; alkoxyl, amino, as well

as C1~C4 branched or straight chain alkyl amino, C;~C, alkoxylamino group.

In another aspect, the invention provides processes for preparation of
compounds of the formula I and iIntermediates used iIn the preparation

thereof.

The process for preparation of compounds of the general formula I

comprises:

The compounds of formula IE with a compound of formula IF
: )3t
N

23



5Rs ID Wherein R1, R2, R3, R4 and R5 are defined as previous. This

reaction is carried out in the presence of an organic base such as tertiary
WO2G0dineOpyr2dine as a catalyst as well as an acid neutralizer 10 BCROTCNZ004/000487

80C. And then compounds of formula IA may be obtained by heating

compounds of formulaJP in an acidic aqueous solution generally

phosphoric acid aqueous solution: O Ra H2N Ri Rz R3 RE 15 1A

Wherein R1, R2,R3, R4 and R5 are as previously defined. And then the n
Wher‘édr'ﬁd%tnd%]? of ﬁ)grmlﬁﬁfﬁﬁdotﬁgiﬁcf&b %gd&}%ﬂ afioh PE&bRUSs are reacted in an

i ner (PSRN QLIRS MRRAGHLEB4AE RE TN PAASYi RKto produce

RQ OHNR2 N NR3 R5Wherein R1, R2, R3, R4 and R5 are defined
the asppouods of formula 1D,

1
R4\ NC R
(@] O
I\S;RZ
N N
H \
R3

R5

ID

Wherein R, R?, R®, R* and R® are defined as previous.
This reaction is carried out in the presence of an organic base such
as tertiary amine, pyridine as a catalyst as well as an acid neutralizer

10 at -20C to 80TC.

And then compounds of formula 1A may be obtained by heating compounds
of formula ID in an acidic aqueous solution, generally phosphoric acid

aqueous solution:

(0]
H,N R?
R
(@) O
I \ R2
N N
H \
R3
R5
15 1A

Wherein R, R?, R®, R* and R® are as previously defined.

And then the compounds of formula I is obtained by a cyclization reaction

of compounds of formula 1A :
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The cyclization reaction is similar to a conventional method known for 5
synthesis of pyrimidone. The reaction may be carried out by reflux in an
WoGppfapsata&olution under acidic, basic or neutral condition. PRE&EDN2004/000487

using alkali metal salts of alcohol or amine, or an organic base, and
ethanol as a solvent. Thus, for example, the %qlization reaction is carried
out by refluxing in ethanol and in the pregencejof 10 potassium
tert-butoxide or sodium ethoxifié. Al nds of formula | may be
obtained directly by cyclizatiog reactipn of gorr ing compounds of
the formula ID. Generally, this 'n\§| arrigd out by heating the
formula ID in a mixture of "( ler and teriisary amine, especially 15
dimethylcyclohexylamine at 10&C {0 300'C. Ifan alternative procedure,
the reaction may be carried out at room temperature or by heating in an
alkaline hydrogen peroxide water solffion, for example a mixture of
hydrogen peroxide and urea. The said reaction may also be carried out at
room temperature or by heating 20 undér anhydrous or hydrous acidic
conditions generally using hydrochloric acid. The specific example of
Whe re@mpRUNdg?of fREmuiet | yherein KgeisdeFiNEd 183 2pmayiler Brepared by
following process. 25 W02004/108726 PCT/CN2004/000487 Compounds

The (g%ﬁﬁg%@ Ev%ﬂ?a ?ﬁﬁfﬂygﬁlﬁ@ %&Ttéogz%oéwg rﬁE i%% e{i’r%{‘}% known for

synthesis of pyrimidone. The reaction may be carried out by reflux in

an appropriate solution under acidic, basic or neutral condition.
Preferably using alkali metal salts of alcohol or amine, or an organic
base, and ethanol as a solvent. Thus, for example, the cyclization
reaction is carried out by refluxing in ethanol and in the presence of

potassium tert-butoxide or sodium ethoxide.

Also, compounds of formula I may be obtained directly by cyclization

reaction of corresponding compounds of the formula ID.

Generally, this reaction is carried out by heating the formula ID in

a mixture of Py05, water and tertiary amine, especially

dimethylcyclohexylamine at 100C to 300C.

In an alternative procedure, the reaction may be carried out at room
temperature or by heating in an alkal ine hydrogen peroxide water solution,

for example a mixture of hydrogen peroxide and urea.

The said reaction may also be carried out at room temperature or by heating
under anhydrous or hydrous acidic conditions generally using

hydrochloric acid.

The specific example of compounds of formula 1 wherein R® is SO.,NR''R!?

may be prepared by following process.
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R3 IC 5wherein R1, R2, R3 and R4 are defined as previous. And then
compounds of the formula 1B are prepared by the reaction of compounds
W02004d 08WR6a IC with chlorosulfonic acid: O R1 R4 HN O R2 RCRELN2004/000487
"CI'IB 10 wherein R1, R2, R3 and R4 are defined as previous. The
cOmpEﬁ?r‘F&Q”d%gFBFﬁﬂl'i’aFj Eieéa%‘tﬁf '}%@Wg é?f Wpdf '#iBf REREBERds of the
of an excess amount chlorosu onic acid 0 e said reaction may
formbé peliormad itselvert ahdigklbrorRethianey chloroform, and other inert
or polar non-proton solvents. In particular when the 15 reactant has a poor
solubility in chlorosulfonic acid, using apove-gentioned solvents seem to
be more important. The reaction can bgcarrigd out at the temperature as
high as 100-C without produg¢ing any\ by- ts, bzut generally in ice
bath. Acylation reaction is canied oylQy relacting the compounds of the
formula 20 IB with proper amywsgo obtain th'\é\compounds of formula |
wherein R5 26 W02004/108 @» T/CN2004/800487 is SO2NR1R'2,
and RM, Ri2 are defined as prewdus. The said acylation reaction may be
performed in the solvents of dichloromethane, chloroform, tertiary amine
and other inert or polar IC

wherein R!, R?, R® and R* are defined as previous.

And then compounds of the formula IB are prepared by the reaction of

compounds of the formula IC with chlorosulfonic acid:

(0] Rl
R4
HN
(I) | \ R2
\N N
\R3
//O
I
IB

wherein R, R?, R® and R* are defined as previous.

The reaction is generally carried out by heating the formula IC in the
presence of an excess amount of chlorosulfonic acid. Also, the said
reaction may be performed in solvent of dichloromethane, chloroform,
and other inert or polar non-proton solvents. In particular when the
reactant has a poor solubility 1in chlorosulfonic acid, using

above-mentioned solvents seem to be more important. The reaction can

be carried out at the temperature as high as 100C without producing any

by-products, but generally In ice bath.

Acylation reaction is carried out by reacting the compounds of the formula

IB with proper amines to obtain the compounds of formula I wherein R®
26
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non-proton solvents at -78CC to 100-C using equal or excess amounts of
5 amines. The excess amount of amine is used not only as a reactant, but
WO2GHel AG®R&mit. Either, compounds of the formula | are preparedByf /CN2004/000487

reacting formula IG with compounds of formula IH, compound IG is

- ompagngd | reiniR34s2H: O.R ' IG wherein
i S e ate cthic 8 Brivtis ™

represents Cl, Bror I; R3 is defined as previous. 15 The said.reactjons ar
The Sateh ARGVHEERRG FERESAGH. SBVenRe Pl BB Broféh shifengolvents of
di chYPRFBFRSRE NOBHIGRBIFASE a2rRyel 2RRFEINAN A GHEPORINErt or polar

such as potassium carbonate in ketone solvents such as acetone.

non- PH’EBﬁ"é(fﬂ?M@d&Of-tﬁé@fw'%é%' PRFALVRANB N8R ss amounts of

orresponding salts by reacting with pharmaceutically acceptable acids.

aminé8e insemediates of fymiadlE AR ierLed Sem AYCSPANAIAS a reactant, but
aromatic carboxylic acid that is commercially available and thionyl

alsochlogdd vemtiy02004/108726 PCT/CN2004/000487 oxalyl chloride by
conventional synthesis method of acyl chloride. If using oxalyl chloride,

Ei thihe, reastippsheylbiFeaaerigd aHt Tathe an-piaipa selyasys peskk€bng formula IG
dichloromethane, chloroform, toluene etc.

with compounds of formula IH, compound IG is compound I wherein R? is

H:

O RT
R4
| HiN
O ’ \ R2
~
: N N
H
R&
1G

wherein R, R?, R* and R® are defined as previous.
R3-X IH
wherein X represents Cl, Br or I; R® is defined as previous.

The said reactions are carried out by heating reflux in the solvents
of non-polar proton solvents with organic or non-organic base as catalyst,
generally alkali carbonate such as potassium carbonate in ketone

solvents such as acetone.

Optionally, compounds of the formula | can be converted into the

corresponding salts by reacting with pharmaceutically acceptable acids.

The intermediates of formula IE are prepared from corresponding aromatic

carboxylic acid that is commercially available and thionyl chloride,
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at the temperature of -10-C to 60CC for 2-10 hours using an equal or
excess 5 (no more than 4 fold) amount of oxalyl chloride in the presence
W02004/0B872uivalent of dimethylformamide as a catalyst. The sR@Ir/CN2004/000487

reaction solutions may be directly used in the preparation of the formula

oxal O&rﬂ%ti”%i'éJ%;%%W?gr%gsﬁyﬁ{ﬂ@éﬁ@rﬁgﬁﬁtﬂd‘er?gg&c I chloride.

ompounds. Ifu ionyl chlori e reaction s edin

the 10 non-prqton solvents such as dichloromethane, chloroform, toluepe )
1T USEI0 PR MbrGhIRBATE tsBE (SRS COEHOUAA LiReFAREEFARBUT in the

non-pPAiBANE 91 (RIVESOE Qch 34w Wechit® Pgﬁ?é%ﬁélyti@ﬂi&%\f@ﬁn toluene etc.

directly used in the preparation of the formula ID, or distilled under the

at tﬂs%ﬁgﬁsﬁwg IPrPrepace e diinigon ﬂ%ﬂé*@?ﬂ%ﬁ%ﬁ?ﬁﬁ or excess

the a IF used may be synthesized readily from malono

(no FOFESRYANIATEOIDS EERthd (PRI PICERNO FIACRIPRALSYHESERCe of 0.05-1

procedures in accordance with literatures described below: Wiley R.H., et
equigdlenm. ChediBethydmardds; Jabnson Cavtabyat, 20lde said reaction

o R S S A S R T Pt 0 o
distFidd Wﬁb@iidfr%’%%Ee@ﬁg@mﬂéofigep%?ﬁgﬁqhéd&ﬂ??gd compounds..

as the catalyst at the tempera of 4C to 60-C. reaction solution is
25 diluted and filtrated, and dried to obtain the product. If the low .
1 G U R e e e T ABR sy fgrmed in the
non-PREESPLoINEn 3 \WadhaEe IR EPAB rRIE tABAS! JBAIFI PBEBIE Nt Ruene etc. ,
presence of phase transfer catalysts, or in organic solvents in the 28
or tMﬂﬁ@MZ&l_ﬂQﬂ'i(dﬁZtim&/@l_)ﬁﬂSS pmednesoﬁoilme_ﬁouambdﬁctter, under
tne CoEEREs e Yo S5 AL TR S Bined sotutions may

be directly used in the preparation of the formula ID, or distilled under

the reduced pressure to prepare the purified compounds.

Intermediates of the formula IF used may be synthesized readily from
malononitrile and correspondingly substituted 2-aminoketones by
conventional synthetic procedures i1n accordance with literatures

described below:

Wiley R.H., et al, J Am. Chem. Soc, 1948. 70, 2005; Johnson R.W. et al,

J Heterocyclic Chem. 1997, 14, 383; and Wamhoff H.et al, Synthesis 1976,
51.

The reaction may be carried out in water In the presence of alkali metal

hydroxide such as potassium hydroxide or sodium hydroxide etc. as the

catalyst at the temperature of 4°C to 60°C. The reaction solution is

diluted and filtrated, and dried to obtain the product. If the low
water-soluble substituted 2-aminoketones i1s used, the reaction may be
carried out either In two phases of both water and organic reagents in

the presence of phase transfer catalysts, or in organic solvents in the
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recrystallization. Another aspect of the invention relates to a
pharmaceutical composition 5 for treatment of erectile dysfunction in a
W020041l£108m26 including man, comprising a compound of formulBGTf @ 20047000487

pharmaceutically acceptable salt thereof, together with one or more

presBP%:én%quﬁ%Q@ﬁ%Q}gb@ léﬁ% Bé%@'egﬁeﬁCag'eﬁﬁ'i?h]ﬁéf‘smethyI amine

of this invention relates to a process for the preparation” 10 of a

as pratahgsittical cimepositiosuditiieafmeciompuenestionchreredtiée  purified by
dysfunction in_a male animal, including man, comprising formulating a

recryskablidatiithula | or a pharmaceutically acceptable salt thereof with
pharmaceutically acceptable diluent, excipient or carrier. 15 Although the

AnotbemEmpes bidhetineentive @Etd envisslrtgyiardydhatheateatneatloComposition
erectile dysfunction or male sexual dysfunctign, they may also be useful

for tgapbHRERhirshARESOYRT WehHetoATAURHE Gisak, including man,
comp9¥§hﬂﬂ§;t'8rbf 5610 Do ARYDIANGESa e r g 8 wr}ﬁacceptable salt

Invention provides the use of a compound of 20 formula I for curing or
therptefertivgetieetevd tsfuncéonrnma neajshanimade vttt wliry neacepthble diluent,
_PDES5-related diseases. The aforementioned PDE5-related diseases
EXCIpERRe PRI erectile) dysfunction, female sexual dysfunction,
premature delivery, dysmenorrhea, benign prostatic hyperlasia, bladder
Anotbbstraspec 26 mthntnenverdiable oeladtabldarzymeobgsasrtBosidime preparation
pulmonary hypertension, congestive heart failure, atherosclerosis, stroke,

of %ermrﬁl%‘i}%ii%!&@'dis@QE@C?&R/%‘%Eulaf%teﬁEﬁWE a@fmdgrevention of
erecRiFgIC &LFIAR PIRN a'éer%%i@”'ﬂm%tﬁ)mﬂniém&%gf #8%, comprising
gastrointéstinal movement, forerunner of the seizure, Kawasakl 29
FormWGRODAGLGB E2EmpOUHaN3F0400048a 1| or a pharmaceutically acceptable
salt thereof with pharmaceutically acceptable diluent, excipient or

carrier.

Although the compounds of the invention are envisaged primarily for the
treatment of erectile dysfunction or male sexual dysfunction, they may
also be useful for the treatment of female sexual dysfunction including

orgasmic dysfunction related to clitoral disturbances.

Thus, the aspect of this invention provides the use of a compound of
formula 1 for curing or preventing erectile dysfunction inamale animale,

including man, and PDE5-related diseases.

The aforementioned PDE5-related diseases include male sexual (erectile)
dysfunction, female sexual dysfunction, premature delivery,
dysmenorrhea, benign prostatic hyperlasia, bladder obstruction,
incontinence, stable or unstable angina, hypertension, pulmonary
hypertension, congestive heart Tailure, atherosclerosis, stroke,
peripheral circulatory disease, low vascular patency, chronic asthma,
allergic asthma, bronchitis, allergic rhinitis, glaucoma, disorder of

the gastrointestinal movement, forerunner of the seizure, Kawasaki
29
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disease, tolerance of nitric acid ester, multiple sclerosis, peripheral nerve
syndrome caused by diabetes, Alzheimer disease (AD) , acute respiratory
WO24#EI083iRBe, psoriasis, cutaneous gangrene, metastasis of ROTLCHRN04/000487

loss of hair, nutcracker oesophagus, anal fissure, and 5 hypoxia-induced

di %&C%@?ﬁﬁk’ di %P{Hﬁ&g%% Bl PN L PUSE T BHILRE IChe ripheral

'€ orms. ltisto be un?érstoo that jl tautomers and other isomers of periphera

nervéormylad iasmeellcas seel mbhyurel Fxseakial intd Hieedlmeredditopasy th(?D), acute
invention. The compounds of this invention may contain one or more

respAEHhRIENEYERPs IRIAMT thusSaT 8RS S cpitarasspRANBERTSs. netastasis
of cAHEEF oG th?é%?éeo?‘?ﬂarﬁedﬁf&?c%%?‘%é&éééﬂﬁ%&&veﬁﬁg\g?fissure, and

methods such as dynamic crystallization or chromatography. Bes

hypottiey-aFrediybtiesizesbicoms el siaiting materials or reagents by way of
asymmetric synthesis. It is to be understood that all epimers or optical as

The %&@W&@Bﬁ%%@éﬂi@%ir&aﬁhsﬂaﬁ'@w% Fn@isiievmb@%- It is to

compoun is invention may form pharmaceutically accepta
be usdts stiboatgeinictoaihbrganitamid ssamell atlegadsanansrgahifoadkalla 1 as well
It is to be understood that this invention includes both mixtures and 20 _ )
as thgpamdiHviliansednfatlitafpatbsrabringd oroRE Y rdéhdmgi nvention.
the compounds of this invention with organic or inorganic alkali as well as
The cogpowrasnofganisan/sudh as imadycohhdreciacah ehydmbraasyoide tric centers
sulfuric acid, phosphoric acid, acetic acid, citric_acid, tartaric acid,

and Hitpiie R Aakicacki HRER a&LRIASAS ASHEmethatdRaRgIgE S, they are
Sepa’flg‘?equ%a& 4h eFBnsiec fﬁ'@’C%'ﬁ?)%ﬂ%?lgngnl}ﬁéaﬂ%(%grrsegch as dynamic

galacturonic acid, glutamic acid; aspartic acid, the like. Pre
crystahpodzadd ohthig irardinatetarapiiye f@esiogsonmmdsreof fynthasized from
_as well as the pharmaceutically acceptable salts thereof: ) )
chiral starting materials or reagents by way of asymmetric synthesis.
It is to be understood that all epimers or optical as well as the mixture

thereof fall into the claimed scope of this invention.

The compounds of this invention may form pharmaceutically acceptable
salts with organic or inorganic acid as well as organic or inorganic

alkaln.

It i1s to be understood that this invention includes both mixtures and
separate individual pharmaceutically acceptable salts formed by
reacting the compounds of this invention with organic or inorganic alkali
as well as organic or inorganic acid such as hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, acetic acid, citric
acid, tartaric acid, gluconic acid, lactic acid, maleic acid, fumaric
acid, methane-sulfonic acid, hydroxyacetic acid, succinic acid,
4-toluene sulfonic acid, galacturonic acid, glutamic acid, aspartic

acid, and the like.

Preferred compounds of this invention refer to the following compounds

of formula 1 as well as the pharmaceutically acceptable salts thereof:
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30 W02004/108726 PCT/CN2004/000487 0 R1 R4 O FINNR2 N N Ra
wherein:R1 is C1-C3 branched or straight chain alkyl optionally
WO2CuhatiBa@@/ith one or more groups selected from a group conBGBTACNR004/000487

the following: C1-C4 alkyl, C1-C4 alkoxyl, C1-C4 alkanoyl, substituted 5
phenyl, substituted heterocyclic group, CONRER7 and NR6R7; R2 is H;
C1-C3branched or straight chain alkyl ogtionalty substituted with one or
more groups selected from ago isted.bf the following: substituted

phenyl, substituted heterocyc -and NR6R7; R3is H;
C2-C4 branched or straight chajn_a AR
substituted with C3-C4 cycloa C3 alkoxyl; C2-C4 alkenyl; or C2 C4
alkynyl; R4 is H; C1-C4 branched gf straight fain alkyl which may be
optionally substituted with C3-C5 cycloalkyl or C1-C3 alkoxyl; C2-C4
alkenyl; or C2 C4 alkynyl; 15 R5 is HR*C1-C4 branched or straight chain
alkyl which may be optionally substituted with OH, NR6R7, CN,
wher€ONRERT 9r CH2R8; OraTHhikdxybeptictatyi ghitstitatealinithaNR§R7; optionally
HSO2NR6R7; NHS02R9; SO2NR]10R11; or

6R7; henyl, idyl, .
SUDSL KA MHEO0R 105N, SHRUS, TRLAS R LR PeAREL b consisted of
the ¥OFIR PRYONAINEYLSiRYqd vith mety| SRS 2B R7 AREMIY I, substituted

independently H; C1-C4 branched or straight Chain a{]kylé,1 or R6 and R7
phenyobetiserbsith theteattdwtamicygdn atar donm aQYNRIRY apphexiRiR ' ;
morpholinyl, 4-N(R12)-piperazinyl or imidazolyl, either of which is

R? jOptionallycsubphinégrbyith meiyhanth BYEF¥h alkyl optionally substituted
with one or more groups selected from a group consisted of the following:

substituted phenyl, substituted heterocyclic group, CONR®R’, and NR°R’;

R® is H; Cx~C4 branched or straight chain alkyl which may be optionally
substituted with C3~C4 cycloalkyl,C;~Cz alkoxyl; C,~C4 alkenyl; or C,~C4
alkynyl;

R* is H; C1~C4 branched or straight chain alkyl which may be optionally
substituted with C3~Cs cycloalkyl or C;~C3 alkoxyl; C,~C4alkenyl; or C,~C4
alkynyl;

R®> is H; C;~C4; branched or straight chain alkyl which may be optionally
substituted with OH, NR°R’, CN, CONR®R’ or CO,R®; C,~C4; alkoxyl optionally
substituted with NR®R’; NR®R’; NHSO,NR®R’; NHSO,R®; SO.NR!°R!; or phenyl,
pyridyl, pyrimidinyl, imidazolyl, oxazolyl, thiazolyl, thienyl or
triazolyl, either of which is optionally substituted with methyl;

R® and R’ are each independently H; C;~C4 branched or straight chain alkyl,
or R®and R’ together with their attached nitrogen atom formapyrrolinyl,
piperidyl, morpholinyl, 4-N(R*¥)-piperazinyl or imidazolyl, either of
which is optionally substituted with methyl and hydroxyl;

R® is H or C;~C,; branched or straight chain alkyl;
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R8 is H or C1-C4 branched or straight chain alkyl; 31 W02004/108726
PCT/CN2004/000487 R9 is C1-C3 alkyl optionally substituted with
WO200RZRUBR26 and R11 are each independently H or C1-C12 br&®h&dN2004/000487

straight chain alkyl; Ci-C3 halogenated branched or straight chain alkyl,

RY iLEERANE “6iti BIAIRY OISR Rl Y RhRIRepnS R1T take

together to fo pyrrolinyl,”pyrrolinone group, piperidyl, morpholinyl,

4-N(R13)-piperazinyl; or R10 and R11 together with their attached N n
R il oA LB T SISO S IINGTE brota: B IERoRth SiFgRIONE chain

L 4N j ek j ' : iqnay _ )
e T R s Ce atkeny

Co~Céla Ky oBlalkox:; NR 14RIS0al RYINRAARAY: anbsRtitethiieertdgether to form a
substituted heterocyclic_group, or C1-C6branched or straight alkyl 3
pyrreddsiidied withP¥iBStdfaashenyl @'<Btituted HEABREIEN group, therpholinyl,

_N(R®Y 9 sii it NRI4RAS, _
N B A A QGO I pcrachea nrcrogen
atoms®bstiiutepietenddaytiid ,1pgroud narcargeoyigyopppBitzdy H; Glogéholinyl, or
brgnche_d or straight chain alkyl which may be optionally substituted with )
4-N(RZ TPARGISHA NN alkBRy ISR A aHpPatiaieadid aar Supsii@Eg optionally

subsgﬁ&%]%&y\l/\vwwwl;c%z'% n Q{C%gbggr%{#é) Ig!l"ogl}fgaﬁﬁfi}ochain alkyl,

ranched or Straight chair a branc r straig

C1~C£harkelkyllsubritfetr with C1cORRIRKY); Glbstranteer pheraght substituted
chain alkyl substituted with hydroxyl; C2-C6 branched or straight chain i
hete KRGYSEIIIERMRIthANFAR s T anched L Hebraightighl Kiydirshigit i tuted with

uhstituted with phenyl; C1-C6.-hranched or straight ¢hain alkyl .
subs TR A e et PRSI BIE EcHlpey sppsaia aroups
are MNHHENBR4BUBsET fél halpesnaled branrAed QRSB CORR'&HY, or linked
C2-C6 alkenyl; C2-C6 alkynyl or C3-C6 cylcoalkyl;
together with another substituted phenyl or substituted heterocyclic

group by a carbonyl group;

R?2 §s H; C;~Cs branched or straight chain alkyl which may be optionally
substituted with C,~C3; alkyl or C,~C; alkoxyl, the said alkyl and alkoxyl
are substituted with phenyl, hydroxyl; C,~Cs alkenyl or C3~Cs cylcoalkyl;

R® is H; C;~Cs branched or straight chain alkyl ; C,~Cs branched or straight
chain alkyl substituted with C;~C3; alkoxyl; C,~Cs branched or straight
chain alkyl substituted with hydroxyl; C,~Cs branched or straight chain
alkyl substituted with NR™R'; C,~Cz branched or straight chain alkyl
substituted with phenyl; C;~Cs branched or straight chain alkyl
substituted with CONRYR®; CO,R®, CONRMR*®, CSNR¥™R'® or C(NH)NRR!®; C1~Cs
halogenated branched or straight chain alkyl; C,~Csalkenyl; C,~Csalkynyl
or C3~Cs cylcoalkyl;

R and R are each independently H; C;~C4 branched or straight chain
alkyl; C,~C, branched or straight chain alkyl substituted with C;~Cj
alkoxyl; or C,~C4; branched or straight chain alkyl substituted with
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R14 and R15 are each independently H; C1-C4 branched or straight chain
alkyl; C2-C4 branched or straight chain alkyl substituted with C1-C3
WO2CKaX08¥% XB2-C4 branched or straight chain alkyl substituted wT22N2004/000487

W02004/108726 PCT/CN2004/000487 hydroxyl; or R14 and R15
hyd EB%?i*}e ViIRLNG, Atiaehed, by AP f‘EHB'F}V%E‘Eli]" YoREANORS tom f
y rgr up, pE?peridyI, or morpholmyl; The substituted'pheny re%ﬂe%; toa phe%eyrll atom Torm
pyrrgioimMbicpys solldtiioiesl gitbune pripera dsolipsaeleciepiion 6§ Cy
alkoxyl, halogen, CN, CF3, 5 OCF3, or Ci-Cg branched or straight chain
The al¥sHitaveelBIsERAICIRFEISORYPI §ifIsH) NEPIIPICHHESh is substituted
containing one or two™ nitrogen atoms, and the oxide thereof; or
withpenmatomimongs gooigrsngethectethrfe tret€rp-aipaldatestdd ehgrbogen, CN, CFs,
consisted of nitrogen, o>g€en and sulfur atoms; the substituents on the

OCF3 hetRFoceiChinP AANENEY 18'ranthad ShbufhRicha L) scillly substituted
[ i-Cg bn trai I ino,
et o 15 R enocd pr T De DUt GombaMALigy one. or o
ni trigegesaahtoymatal | thed theidehameacanficaty apeettablendadtsdhgs containing
follows: 0 R" RQ FINIRZ NN R3 R5 15 wherein R1 is C2-C3 branched
two oF kiige beds e Pt RelsctebaiorawPsGesricbefitnbid §rogen, oxygen

and glg@%oﬁ%ﬁﬁ%'?qﬁ?e”%’ﬂﬂﬂ%ﬂé‘%ﬁ“@(&'i%@'i?é’npo%“;}%'ijﬁ?ﬁji;ng are Ci~Cs

branched or straight chain alkyl, C,~C; alkoxyl, amino, as well as C;~C4

branched or straight chain alkyl amino, C;~C; alkoxylamino.

In the more preferred embodiment, compounds of the general formula 1

and their pharmaceutically acceptable salts as follows:

0 R
R4
MN
I g 1\ -
N
R3
RS

wherein R! is C,~Cz; branched or straight chain alkyl which may be
optionally substituted with one or more groups selected from substituted

heterocyclic group and NR°R’;
R? is H;

R® is H; C,~C4 branched or straight chain alkyl which may be optionally
substituted with C3~C, cycloalkyl; C,~Cs alkenyl; C,~Cs alkynyl;

R* is C,~C4 branched or straight chain alkyl, which may be optionally

substituted with C;~C3 alkoxyl; C,-C4 alkenyl; C,-C4 alkynyl;
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20 R3 is H; C2 C4 branched or straight chain alkyl which may be
optionally substituted with C3-C4 cycloalkyl; C2-C4 alkenyl; C2-C4
WO y0aT28 C2-C4 branched or straight chain alkyl, which maCie’ CN2004/000487

optionally substituted with Ci-C3 alkoxyl; C2-C4 alkenyl; C2-C4 alkynyl,
RS ig%WWﬂﬂOS?ZG PCT/CN2004/000487 R5 is SO2NR10R11; R6 a_tnd
R7 together with their attached nitrogen atom form a pyrrolinyl, piperidyl

mor h0|l R8 is H or C1-C4 branched or straight chain alkyl; 5 Rio
R® ani R P GRT Rt AL LAY R E IR G Sy ol iny1
plpei"li‘éﬂr P:’OFGMWM n(g;.Rlo and R11 take together to form a pyrrolinyl,

pyrrolinone group piperidyl, morpholinyl, 4- N(R13) plperazmyl or Rio

R8 DgRll W|th hei attach d nitr tom for yrrollnyl
'% oftforéd g 6u rstﬁ(é 89 fHorp (ﬁﬁtw ﬂ'—!TS “Pi X azinyl; the 10

said groups are optionally substituted with OH CC4 branched or straight
1% apehfi alRyiecaach drsigpaudently, Or WORRE4R y:2supRe e Hergight chain

alky Ubétmﬁgigb;%%t clli grouphltara%%a%@b{aﬂch dor raﬁt{t aiggl . pyrrolinyl,

opt oha Pvith SubStit pheny eterocyclic

py r r8PH e SRELG OWRpRIeif ST hekpHEEFHY/Ih QHN(ﬁ’@%erazmyl ; or R
NR14R15 or CONR13R14 , or linked together with another substituted ]
and Bherkooe thistinisthhdioedoycad tasiesy aidkrbasy): Rers o - @3pyrr0l inyl,

ched or straight chain._alkyl; C2 C3 branch d or str ain alk
oy g R Sr AL DRy e TR HBRATN ol AeN LR AR razinyl; the
saidyestipied b itiloRZ199 apsat ot eHaiGRiBAINELY, A0 stRaiBiesk straight
with NR14R15; C2 C3 branched or straight chain alkglll substituted with

chaiphertyd1- Gﬁb@anaﬂmm;a@lﬁtléﬁéﬁn alkyl GONB(itREd withbstituted phenyl,
CONR14Rrh5 c:ost CONR14R15; R14 and

subs i EERLe AT S barh@HRr <Phight e Pranched or straight alkyl

optionally substituted with substituted phenyl, substituted
heterocyclic group, the said groups are further substituted with OH,
CO,R®, NR¥™R' or CONRR!* , or linked together with another substituted

phenyl or substituted heterocyclic group by a carbonyl;

R'% is H; C1~Csz branched or straight chain alkyl ; C,~Cs branched or straight
chain alkyl substituted with C;~C3; alkoxyl; C,~Cz branched or straight
chain alkyl substituted with OH; C,~Cs branched or straight chain alkyl
substituted with NR¥“R'®; C,~Cz; branched or straight chain alkyl
substituted with phenyl; C;~Cs branched or straight chain alkyl
substituted with CONR™R'®; CO,R® or CONR'R™;

R and R are each independently H; C;~C4 branched or straight chain
alkyl; C,~C, branched or straight chain alkyl substituted with C;~Cj
alkoxyl; or C,~C4 branched or straight chain alkyl substituted with OH;
or R* and R’ together with their attached nitrogen atom form a pyrrolinyl,

pyrrolinone group, piperidyl or morpholinyl;
the substituted phenyl refers to a phenyl group which iIs substituted
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alkyl; C2-C4 branched or straight chain alkyl substituted with C1-C3 25
alkoxyl; or C2-C4 branched or straight chain alkyl substituted with OH; or
WO2RYWY 408 RS together with their attached nitrogen atom form aR§yTuliNgID04/000487

pyrrolinone group, piperidyl or morpholinyl; the substituted phenyl refers to

ithadie FQM%‘%'J%E Hipte 0P i f Ci~
Wit PCT/CWN2004/ 00487 léwft‘f?gng%r%neéf% Su stitu@tsé?e%e';?gcﬁ) fr%(r)nnglsmd of Ca~Ca
alkogsolp ¢rnkigied pf OFCoCRIKOXYEHIglogad, CNEGFBratdeandiCstidaight chain
branched or straight chain alkyl; the substituted heterocyclic group refers

al ks hdhomiigst ebAtkiNAS SRRV EhbGhIBsEAPabEkSd # Gigaatomic rings
contﬁ‘ﬁ’i‘ifg%%{r%eBﬁa@\ﬁBcniﬂg%g&R”éTBWQ R ¥l 6% !‘ﬁe{?{éi%gf . OF pentatoric

selected a group consiste nitrogen, oxygen, an ur atoms; ti

r i ngsubsiiierits Pighewbetproatofie singeare o-Ga drarehbsotiediraigfrendin consisted
alkyl, Ci-Cg alkoxyl, amino, as well as C1-C4 branched or straight chain

of niEregeno, CRY§alkoxyidincubiespeaibfypicfckhRl copdtiAyents on the
inventign include:

e: . n
hete Loy B iSinSiafity I AMBRS oty FEEALERE 7ghain alkyl. Ci-Ce
al koRWY'é’m?ﬁtHW‘H§ﬂNé‘P|OB§61}P&£"Bi@hér@lﬁdh%ﬂwr@ﬁ@i’ﬁdﬁl kyl amino,

dihydrochloride and other possible hydrochloride thereof; 15

C1~Co gl issptvdai-Ba@-ethylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,

Espediiydischiarigeeaidathesmoessintshyfoghlodde iberaefc lude:
2-[2-n-propoxy-5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7- 20

2 [20PEABY G Clitvr a8 W"l‘-‘élﬁ‘ﬁfg}ﬁzl henyl1]-5-methyl-7-n-
L mono%g’?oc Ic?iége, %mgc%%ﬁ%ge ﬂf%er pos&be%{/)dr%gxlo;lide methy :

propthereqf7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-methoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-n-propoxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-
n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-allyloxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, and the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-n-propoxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
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2-[2-allyToxy-5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, and the 25
WO200d/diogiFaénhloride, dihydrochloride and other possible hydrocROTIdEN2004/000487

thereof; 2-[2-n-propoxy-5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-ethyl-7-n
P (A oPY IO S AIREIRIG-4i95¢ Po AL0% B ochlori
mono@%ﬁrgﬁﬁogﬁ%ﬁ%agy m%nohydrocmﬁge%?ﬁygrtgjﬁlorigé%%ﬂ%%otréler ochloride
therpossible hydrochloride thereof;

2-[2-ethoxyl-5-(4-methylpiperazinyl-]-syI_fonyl)phenyl]-5-methyl-?-n
2- [2-REPRY3 1 -HON PRV Ko 3 158U YR 4P—rgiui'i‘?)rﬁ/l)phen%l_]—S—methyl—7—n

monohydrochloride, dihydrochloride and other possiblé hydrochloride
-protheleds;, 2-{ddthrondidbyidrmbt]\2pip e chioyt-i+s utdamy Yphemng|]-5-ethyl-7-n- the

ropyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride )
monOEM‘iﬁR@M&Hed&nd gy dbes ﬁeqwscmaﬁd@%%e%,&b'e hydrochloride

thergzﬂ—.ethoxyl-5-(4-ethoxycarbonylpiperazinyl-l-suIfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
h hlori ' lori h ibl hlogi
2 2 DS N T I 300 R BFR R ERT %5 ety -7-n-
ro izatmmw%)- Fso BTy R ag A b g o e nyil-5- the
P prgnethyl-7-n-propyl- ,g-dihycll?ecl;pyrrolo ,3-d]pyrimidin-4-one, the
monomahobgtibehiotiele, dibyycohddriberante othed potdikle ydssdtdrdenhydrochloride
thereof; 2-[2-ethoxyl-5-(pyrrolidinyl-I-sulfonyl)phenyl]-5-methyl-7-n-propyl
theregt; 7_gihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,

dihydrochloride and other possible hydrochloride thereof;
2-[2-ethoxyl-5-(4-ethoxycarbonylpiperazinyl-1-sulfonyl)phenyl]-5-

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-(2-hydroxyethyl)piperazinyl-1-sulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(pyrrolidinyl-1-sulfonyl)phenyl]-5-methyl-7-n-propyl
-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,
dihydrochloride and other possible hydrochloride thereof;

2-{2-ethoxyl-5-[3-(2-oxy-pyrrolidin-1-yl)-n-propylamino-N-sulfonyl]
phenyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-
one, the monohydrochloride, dihydrochloride and other possible

hydrochloride thereof;

2-{2-ethoxyl-5-[2-(pyrrolidin-1-yl)-ethylamino-N-sulfonyl]phenyl}-5
-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride
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2-{2-ethoxyl-5-[3-(2-oxy-pyrrolidin-1-y1)-n-propylamino-N-sulfonyl]
phenyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4- one, the
WO200dddiogiFaénhloride, dihydrochloride and other possible 25 hydP@IAGN@O04/000487

thereof; 2-{2-ethoxyl-5-[2-(pyrrolidin-I-yl)-ethylamino-N-sulfonyl]phenyl}-5
theré’{:‘]cigrhyl-7-n-propyl-3,7-dihydropyrro|o[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride 36

W02004/108726 PCT/CN2004/000487_ thereof;
2- 128 IR T I RO Aoy DB S -7 -n-propy1 -3
,7—d5&9@V9H¥WF@#HE§%@EUTBW#?ﬁkaﬁﬁJﬂgdﬂﬁﬂohyd%ﬁ@k”mﬁonohydrochIoride,
dinydrochloride and otherpossible hydrochloride thereof; 5

d 1 hya+aetlatyi-de(3aimiorpbben-4pdly s p e isrdinoak-Boifedy) phemdp T ;
-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the

2- [200Re8xgIPoblf ?%B?’Zsmiwﬂiﬁ-%(}ﬂ ROSSPL I ORLSKifony 1) pheny 1]
y1-5-(2-

thereof; 2-[2-ethox (morpholin-4-y1)-ethylamino-N-sulfonyl)
-5-mpitbyi}-3- 06 prethyiiZ8pregdy g d ribwarop§odd [ 3 3d]| pyrirkiviic #rore;one,  the

mono he gm&?:récq[gg i é;:;’f@%ﬁéf gg#%fﬁéﬁ%%ﬁ%ﬁ%hﬁ%ﬂs}?s@l r?%hlﬂr)i/%eroch loride

therBBg§nYll-5-methyl- 7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
15 monohydrochloride, dihydrochloride and other possible hydrochloride

thereof; _ -
2- 259 A S 2 &R DO s RS KOG T Ry Dpheny11-5-
- inyer igr-an imidin-4-
meth?n&%ﬁ%%ﬁﬁ?ogﬂge,g ;ﬁig%aiﬁ(ﬂ? gr?g] Io?h‘ézsz%s%%?; E;gragﬁgriﬁeogg ’ the
monothgle#oichloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(2,6-dimethyImorpholino-N-sulfonyl)phenyl]-5-methyl-
7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(1-benzylpiperidyl-4-aminosulfonyl)phenyl]-5-methyl-
7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(2-(piperidin-1-yl)ethylamino-1-sulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-benzylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride
thereof;
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2-[2-ethoxyl-5-(2-(piperidin-1-y1)ethylamino-I-sulfonyl) phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
WO200d/diogiFaénhloride, dihydrochloride and other possible hydrocROTIdEN2004/000487

thereof; 25

2- | - 5.
222 T B RSTA o pethn 7-n
-propnydachiatideyaindpiher pbs§idlsShytypyinpride itheteasnad? the

W02004/108726 PCT/CN2004/000487 ) i
monohydiakhdpsidesh&hipiseRe arideomibHeE)gs-Pegsi ke hydrochloride
ther' 9pyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,

iIhydrochloride and other possible hydrochloride thereof; 5

2-[2-ethoxyl-5- ( perazinyl-I-sulfonyl)phenyl]-5-methyl-7-n-propyl-
2~ (23R R S ARk ST AP BRI dcraon ey 1 -7 -n-propy1-

3,7—%_@%%5_ ol P? gﬁ?pﬁg%ﬁrrﬂ;% ?Fi%;?aezrlen%flr monohydrochloride,

di hydwidamiylphédyl]-andethwheé m-poxyiB e dinydrapiibiof2BedictiOreof;
pyrimidin-4- one the monohydrochloride dihydrochloride and other

2-[2PeTHBRY I §087dioxol-5-yl-me erazinyl-1-
2-{2- ethoxyl 5 -[ (3 phenyl-n- propan 1-yl)piperidyl- I -Su fony?

su l fphgriyighereyiy] Srpediy-B3; 7-dinmiropyrlel8[273-dliiy thrid py4+0m ko [fRe 3-d]
monohydrochloride, dihydrochloride and other possible %c’irochlonde 15

pyr'@ﬂéé‘r‘ﬁ‘[ﬁr@hoxyhﬁ (TERPMATAGT LRI ARy pritH S RpAde and other
poss? c}Z Q@é{ﬂ i éO[%ﬁe(}]gigliimldln -4-one, the monohydrochloride,

oride a other possible Rydrochloride thereof;
2—{2—ethoxyl—5—[4—(3—phenyl—n—propan—l—yl)plperldyl—1—sulfonyl]
phenyl-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one,
the monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(n-propylamino-1-sulfonyl)phenyl]-5-methyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(N,N-di1(2-hydroxyethyl)aminosulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-methyl]Jaminosulfonyl}phenyl-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-ethyl]aminosulfonyl}phenyl-5-
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20 2-[2-ethoxyl-5-(N,N-di(2-hydroxyethyl)aminosulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
WO200d/diogiFaénhloride, dihydrochloride and other possible hydrocROTIdEN2004/000487

thereof;

ol S e, o

monohmathpbgtbehiatisle, dinygdohadriberdantEothed potsiele hyossaidridenydrochloride
thereof;

thereq¥ ethoxyl-5-[N-(2-hydroxyethyl)-N-ethylJaminosulfonyl}phenyl-5- 38
W02004/108726 PCT/CN2004/000487

2-{ 2 restimg>Arh 50 [N - 2-chilyyatiropyredin 2 J-dizyminbidiny4-pere teessu l fony 1 }pheny 1-5

monohydrochloride, dih_}/dro_chloride and otherfossible hydrochloride
-methels ﬁn—propyl—S, -dihydropyrrolo[2,3-d]pyrimidin-4-one, the

43~ -5 [IN<(2- -N-p-put [ - -
rore AL SO MIBIONS Rycrocntorice
therewhphydrochloride, dihydrochloride and other possible hydrochloride

thereof;
_22 -5-(gse! 1NN YR 7 _5_
2 Sy 91 Toney-5-n
ethyhonehygiagbidride, diytinychiama-aod offiey pedima-hydrdchledidene , the

thereof; i B} . . -
monobySARhARElde HHNHEAT MRS AR- MNPy RESRAM) £7 hydrochloride
therg-cpleopyl-f’-.~,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the

monohydrochloride, dihydrochloride and other possible hydrochloride 15

2~ (258 Dol - K DR N RS Ty T Mg ey -5-methy 1-7-
- pr B3 RV IRIP A YT T 9Ps i Frosoberochioride the

and dihydrochlorfide and other possible hydrochloride
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(N2-acethydrazido)-N1-sulfonyl]phenyl-5-methyl-7-n-p
ropyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride and dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(2-dimethylaminoethylamino)-N-sulfonyl]phenyl-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-morpholino
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thereof; 20
2-[2-ethoxyl-5-(2-dimethylaminoethylamino)-N-sulfonyl]phenyl-5-
W02004ihy0342propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, thePCT/CN2004/000487

monohydrochloride, dihydrochloride and other possible hydrochloride

reof; 2-12- XYH-5(4 j inyk|-sufony []-5- |+7-R= 25
meth rop?/?-g,#&f@?&%ﬁ%a‘g@%ﬁmﬁﬁﬁéﬁhgﬁ’%@ﬂ33&%%ri%ré,a’ the
monoHipydoxhieridedand dtiley@pssihibonictiechiadde thereofjossible hydrochloride
2-[2-ethoxyl-5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-morpholino 39
therea004/108726 PCT/CN2004/000487
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the

2- [ 2restiobysibeblofdiee tiny Hipagisorsdel and oflhies pbEsityd Dydreciyibjidd- (pyrimidiny
thereof; 2-[2-ethoxyl-5-(4-ethylpiperazinyl-I-sulfonyl hen}ﬁ{ﬁS-(pyrimid_iny
1-2) smedymnbafyiv-RIPEOMA-337-6i bfﬁ&?’rﬂﬂb{ﬁ'f@-h?ﬁin%d RYhEMAfHin-4-one, the

monoft PHfXHrPgPhCH@?' AR s AR ohes PBTHRP I ¥y drochloride

reof; an
therédT-ethoxyl-5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7- 10
allyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the monohydrochloride,
and dihydrochloride and other possible hydrochloride thereof. The compounds
of general formula | can not only be prepared into orally-administrated

2- [ 2setithfxyliGio(4 - sttty d p iipeichiaayditd, - $6 ERpay k3 @inerpdidds;-betthy 1 -7 -
also liquid_ones, such as suspensions, solution, emulsion and syrup. All of

all yﬂw‘éeﬁ‘ﬁﬂﬂﬂhﬁﬂEﬁ?W s S 1RVEAM b Bk RidRal excipients, the
monoRYBEHIOPFHNY 2R VEHSAE Y d other possible hydrochloride

thereof.

The compounds of general formula 1 can not only be prepared into
orally-administrated solid formulations, such as the tablets, pills,
capsules and powder, but also liquid ones, such as suspensions, solution,
emulsion and syrup. All of these formulations may comprise a variety
of conventional excipients, such as the wetting agents, sweet-enhancers,
aromatics and preservatives, etc., they may also comprise some other
conventional functional excipients, such as the fillers (starch and
carbohydrates), binders (carboxymethylcellulose etc.), dispersants
(calcium carbonate and sodium carbonate etc.), diluents (glycerol),
absorption enhancers (quaternary ammonium compounds), Hlubricants

(stearate) and absorption agents (kaolin).

The compounds of the formula 1 can be prepared into ointment for
external use. Likewise, they can be also prepared into intravenous

injections.

Generally, for human, oral administration of the compounds of this
invention is the preferred route, being the most convenient route and

avoiding the disadvantages associated with administration in corpus
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aromatics and preservatives, etc., they may also comprise some other
conventional functional excipients, such as the fillers (starch and 20
WO2G4idioRIF2es), binders (carboxymethylcellulose etc.), dispers&@3/CN2004/000487

(calcium carbonate and sodium carbonate etc.), diluents (glycerol),

cave PHRYAHO" Wa@?F%Wﬁﬂr%%gg{ﬁ LM £QEP nli!%'gcf%[r]rtﬁﬂ?rs from a

stearate) and absorption age n). The compounds of t al
swal taw begrdpaeddsio ontrieotfoi nadxteand usE. dikeyisthsbeyptdobeafter oral
also prepared into intravenous injections. Generally, for human, oral

admi gastisARshof TecomMpilindsyf the iRdntoRSE Rtprieprtiqetrrally, e.g.
s o R S RS i

PCT/CN2004/000487 cavernosum. In circumstances where the patients

For vgkelsifaihda UsFaliGnirrieuiid il farmiiaidnek: 8fadiy ke¥dpial t thereof
is a@ﬁtg‘ﬁ f’@(ﬁ?‘é’é"ﬁ@t'ﬁ% #&% i’B‘QIﬁ/&%‘PFﬁ%B‘ﬂg‘ IpSHRAL PSRN &Fdance with

ingually, buccally, transderma injection. 5 For veterinary use, a

commoampetsd Dhiannylrhot icwraindictsalt theteafi issadmintgesshawval 1 determine
suitable acceptable formulation in accordance with common veterinary

the geRacd aRghenstenitalesutderdilintsdhakd Ohe JW3kGANYd hhgbe the most

RamelefM At ke bd
e o of acveree acute.

animal. ur?#grmore, none o
toxicity is shown for the compqunds of this invention tested in rat and

FUrthegmodif - PR )i 95 AHRUS 1Y 6% AdNFESS AGHEE fxicity is shown

for ORNCBRbAMAGLUaeN fHiice 1R SRFTS PCRWLtd AMe floRet OTARIC dog, both
100mg/Kg I.v. . The LD50 for a single dose of compound I-HC1 in mice is

intraedingéby (G Bes) naedes far Chyry(ng oudthetingert®r8 mg/Kg, has shown. For

the situation of mice, no deaths occurred after doses of up to 100mg/Kg

1.v.. The LDsy for a single dose of compound 1-HCI in mice is 2000mg/kg.
Best modes for carrying out the invention

Now, the preparing methods of the compounds of the present invention
are further illustrated by the preparation of
2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the

monohydrochloride and dihydrochloride thereof as example.
Example 1

Preparation of 2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]
-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, its

monohydrochloride and dihydrochloride

Route of synthesis
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Now, the preparing methods of the compounds of the present invention
are further illustrated by the preparation of

WO /e B xX2E5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-methyl-74A€T/CN2004 /000487

propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one, the 20
monohydrochloride and dihydrochloride thereof as example. Example 1
Preparation of 2-[2-ethoxyl-5-(4-ethylpiperazinyl-l-sulfqpyl)phenyl]
-5-methyl-7-n-propyi- -dihydrop )I{EH [2,3-d]pyrinygin-4-gne; its
monohydrochloride ydroe}% e of syn 1Sl 1
W02004/108726 PC‘g/CN2004/OO f~ ~r. c -. Win. Sys \t~ .---a,.
"~ ~_~~~~ 5(IXRg.LSJAY:, Ay >a C":F:fF~p |tAO Pt -Ci, tfi_tF~. ha
al4AXjA61 iq"CaBE vF<ed¥ n\. i t5t lip. yy ~ .Lam 113. CHnE:ﬂit‘.H_.,

(1a)2-amino-3- cy o- ethglpyrrole 5
(Ib)N-propyl-2-am -c i3‘4 methylpyr “'ZEWOZOO4/108726
PCT/CN2004/OOO4

[3u): By = H
(3b): Ry = CH,CH,CH, ()t By = H

4B} By = CHL,CHLCH,
DMCADME ]JI %

(SR, =
() By = L:l[zl'_‘,H;l:'Hl

0
|
L‘U |mJ\":g P L‘n Hu’“ﬁ
H ;
@AN’ ;-I Kgf:ﬂ;. @/Lh

]

)

() o

(1a)2-amino-3-cyano-4-methylpyrrole;

(1b)N-propyl-2-amino-3-cyano-4-methylpyrrole;
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(2)2-ethoxylbenzoyl chloride;
(3a)N-(3-cyano-4-methyl-IH-pyrrol-2-y1)-2-ethoxylbenzamide;
WO2qBBN-08-tg8n0-4-methyl-lI-n-propyl-IH-pyrrol-2-y1)-2-ethoxylbe REAMCKRO04 /000487

5 (4a)2-(2-ethoxylbenzamido)-4-methyl-IH-pyrrolo-3-formamide;

(4b)R-(2< idn)-4-methyl-l-n-propyl-IH-pyrrolo-3- formamide;
(2)2 (%g_ﬂé%ﬁg%fg%%aéﬂ%} dB

)-5-methyl-3,7-dihydro-pyrrolo[2,3-d]pyrimidin

-4-one; 10 _

Ga) Et)giz?e\fﬁ&%ﬂﬁ&%ﬁy-!ﬁéﬂﬂyW-Bf&bb%é’,'ﬂmﬁy%'ﬁ%}éb??,@zé‘m ide;

]pyrimidin-4-one;

(3b) {4 Eteyana-t-rmetiy-b-dxy7prprypl+3t-oyyaabyrod 2 32de thoxy Ibenzami
rimidin-2-yl)benzenesulfonyl chloride;
2-[2-ethoxyl-5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7 15

-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one. Preparation 1 i

(42) R=@Ecrrxyibapzanggeo -y e s odtdharsdeEydeamanide ;

N-(3-cyano-4-methyl-I-n-propyl-IH-pyrrol-2-y1)-2-ethoxylbenzamide (3b):
(4b) 20 ereivohyhyazerzand d0.Op: met2pihol)wap ardped Hib thiprylolo-3-

chloride (20ml), and the mixture and was refluxed with agitation for 40
FHmed 1dRa the excess amount of thionyl chloride was evaporated under

reduced pressure. The residual was dissolved into dichloromethane

(5) 261Gt howshlip Bemyih)ites-ared hgihg3girrediidry tedailyrthelo[ 2, 3-d ] pyrimidin
afore-obtained 25 solution of 2-ethoxyl benzoyl chloride was dropped into
‘t‘f‘ié%‘?ﬁpound (la) (7.0g, 56.8mmol) dissolved in tetrahydrofuran (80ml)
and 43 W02004/108726 PCT/CN2004/000487 triethylamine (8.5ml,

(6) 26 (DretibhxxtehesyRtibrmethyikiferwss opy -3, 7-dihydropyrrolo[2,3-d

Jpyrimidin-4-one;
(7)4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]

pyrimidin-2-yl)benzenesulfonyl chloride;

(8)2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7
-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one.

Preparation 1

N-(3-cyano-4-methyl-1H-pyrrol-2-yl)-2-ethoxylbenzamide(3a)and
N-(3-cyano-4-methyl-1-n-propyl-1H-pyrrol-2-yl)-2-ethoxylbenzamide
(3b):

2-ethoxyl benzoic acid (10.0g, 60.2mmol) was added into thionyl chloride
(20ml), and the mixture and was refluxed with agitation for 40 minutes,
and the excess amount of thionyl chloride was evaporated under reduced

pressure. The residual was dissolved into dichloromethane (150ml).

Within 30 minutes and being stirred on ice bath, the afore-obtained
solution of 2-ethoxyl benzoyl chloride was dropped into the compound

(1a) (7.0g, 56.8mmol) dissolved 1iIn tetrahydrofuran (80ml) and
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stirred for 1 hour at OCC. After being washed with water and filtrated with
diatomaceous earth, the reaction solution was mixed with 20g of silica gel
WO2GowVaupdzéted to dryness. The resulting residual was eluted SP@ITWCN2004/000487

dichloromethane by using silica gel(80g) column to obtain 7.5g of solid

trietfRPHSHPAL VIR xield()c%f BinSther grthgq?n?grlgfﬂh anWSSmixture was

was prepared by column chromatogfaphy (developing agent:

stir O G A PRt SRS VESieh R PE g rirerated
wi th3di2toiticedas: altrt8he2P8atf4ont 3B dtion 189S h#%d with 20g of
1232, 1039, 923, 727, 655, 648. 1H NMR (CDC13) : 61.70 (t, J=7.OHz,

sili18H)g2 L%y Svpgadated-toQhzn2ds 6 g 3rds) 1 T.odg drdsididdD was eluted
) (m,_%l{—g, 7.51 (dd, 1H), 8.20 (dd, 15 J=7.9 and 1.8Hz, 1H), 10.69 (brs, )
with gy cftf 85 eaeiipAs coMMES ANS cE 8) 163coR) €801 556 Liiip) &8 7obtain 7.59g

3,121 H(C¥78af, 1 9.
or U RSP AT AR GHAT, RS dre sanote or
anal {GisH M8 0p) efted0%)yH 6dlldmnN th.ooveE byt 8Bk A@WEbeloping agent:
_compound (3b) was prepared from compound(lb) according to the _
dichjpsameatdianged metednfi ioyrild dfeavyska bhigaEl g (€t ghloromethane:
n—he;%%.?v%':%[a? 2969, 2937, 2877, 2216, 1676, 1658, 1603, 1571, 1537,
1475, 143%, 1292, 1232, 1122, 1037, 927, 789, 752, 577; 25 1H NMR
(CDC13) : 60.88 (t, J=7.4Hz, 3H), 1.58 (t, J=7.0Hz, 3H), 1.75(m, 44
mp 1982084108326 PLNEENZ00AEW0HS7 2H), 2.16 (s, 3H), 3.73 (1,
J=7.4Hz, 2H),4.30 (q, J=7.0Hz, 2H), 6.36 (s, 1H), 7.04 (d, 1H), 7.11 (m,

IR (&hhy-4849¢ 1Hh 523 SA%I=538209 JfEZ Ydk 265098 ka7, 1503, 1471,

1309, 1302, 1232, 1039, 923, 727, 655, 648;

14 NMR (CDCl3): §1.70 (t, J=7.0Hz, 3H), 2.15 (s, 3H), 4.32 (g, J=7.0Hz,
2H), 6.24 (s, 1H), 7.04 (d, 1H), 7.10 (m, 1H), 7.51 (dd, 1H), 8.20 (dd,
J=7.9 and 1.8Hz, 1H), 10.69 (brs, 1H), 10.80 (s, 1H);

13C NMR (CDCl3): § (CH3) 10.6, 15.0; (CH2) 65.7; (CH) 110.3, 112.3, 121.4
132.1, 134.2; (C) 78.7, 115.6, 119.2, 119.4, 136.7, 157.0, 163.2;
MS (ESY): m/z 287 (M+NH.).

Elemental analysis (CisHisN302): C 66.90%; H 5.61%; N 15.60%; O 11.88%.

The compound (3b) was prepared from compound(lb) according to the

above-mentioned method with the yield of 41%.
mp 58~617C;

IR (cm™): 3596, 3336, 2969, 2937, 2877, 2216, 1676, 1658, 1603, 1571,
1537, 1475, 1431, 1292, 1232, 1122, 1037, 927, 789, 752, 577;

14 NMR (CDCl3): 60.88 (t, J=7.4Hz, 3H), 1.58 (t, J=7.0Hz, 3H), 1.75(m,
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13C NMR (CDC13) : 6 (CH3) 11.1, 14.8; (CH2) 23.6, 48.3, 65.2; (CH)
112.5, 5117.0,121.3, 132.5, 134.1; (C) 89.2, 115.6, 119.8, 120.5, 131.2,
WO2QB¥/1,08823®; MS (ES') : m/z 329 (M+NH4) Preparation 2 PCT/CN2004/000487

2-(2-ethoxylbenzamido)-4-methyl-IH-pyrrolo-3-formamide (4a) and 10

2+ 2athoxylbenzamigo)-4-methylk-l-n- [-1 ryolg-3-fermamide );
) O oyt e e o Ao esbo e e ey 20 - 63

(s, (EY0g7 .044@moly N13Tya(e;4-1hothyr-agrogl;IHpYyrod 228 )¢adds J=7.9 and
-ethoxylbenzamide(3b) (2.30g, 7.44mmol) of preparation 1 and 850
1-8H5h0§§§xi09a(§8(@8ﬁ14) WH3 stirred for 20 minutes at 130CC, cooled and

poured into crushed ice (80g). The precipitations were filtrated and dried

13 giverfey kyred sol compoungd (33) o wWih the yield ~of 880.,Th
€ e ) D e Fas b B o T o33 rhgH) 1125,

without further purification. Preparation 3

117 . 9 A &thx3yldrety/P-51RéthyF- L EXiBDdrdpykisie R ,31d|By@midid-ond @Y - 2, 157.1,

165 nd 2-(2-ethoxylphenyl)-5-methyl-7-n-propyl
" -3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one(6) 25 A mixture of
2-(2-ethoxylbenzamido)-4-methyl-IH-pyrrolo-3-formamide (4a) (7.0g,

MS (E@.%M%Zoﬁ%gp&%ﬁw@ and dimethyl cyclohexylamine (20ml) was

refluxed with agitation for 11 hours in N,N-dimethylformamide 45
PrepsGaODanL@ 726 PCT/CN2004/000487 (100ml). After evaporation the
solvent by distillation under reduced pressure, the residual was extracted

2- (Quétrtsilaserethri eyt thfe ifPiremefRa o sYacigpryasmidehed (4a) and

with water. the resultant
2-(2-ethoxylbenzamido)-4-methyl-1-n-propyl-1H-pyrrolo-3-formamide(4
b):

A mixture of
N-(3-cyano-4-methyl-1H-pyrrol-2-yl)-2-ethoxylbenzamide(3a) (2.00g,
7 .44mmol) or N-(3-cyano-4-methyl-1-n-propyl-1H-pyrrol-2-yl)-2
-ethoxylbenzamide(3b) (2.30g, 7.44mmol) of preparation 1 and 85%

phosphoric acid (14.8ml) was stirred for 20 minutes at 130°C, cooled

and poured iInto crushed ice (80g). The precipitations were filtrated
and dried to give dark red solid of compound (3a) or (3b) with the yield
of 80%. The product(3a) and (3b) of this step may be directly used for

the next step without further purification.
Preparation 3

2-(2-ethxoylphenyl)-5-methyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-
one(5) and 2-(2-ethoxylphenyl)-5-methyl-7-n-propyl
-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one(6)

A mixture of 2-(2-ethoxylbenzamido)-4-methyl-1H-pyrrolo-3-formamide
(4a) (7.0g, 25.5mmol) of preparation 2 and dimethyl cyclohexylamine

(20ml) was refluxed with agitation for 11 hours in N,N-dimethyl formamide
45
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extraction was dried with anhydrous sodium sulfate. n-hexane (80ml) was
5 added into the residual and ground to give product (5) (6.0g) by filtration
WOo200atY tesyield of 91%. mp 219-221C IR (cm-1) : 3187, 3114, 30BR2TZZR2004/000487

2923, 1658, 1587, 1460, 1321, 1292, 1250, 1044, 771, 763; 10 1H NMR
SO- 6], F ) ) Mt !
ooy T D B A pper resuce
pres$liBe,(bishd Hyekli Bdddrswald); 3CNdRdDME®RHIGY | 6HEHHMEthane, and the
14.5; (CH2) 64.2; (CH) 113.0, 118.0, 120.6, 130.1, 131.9, (C) 105.0,

dichles@nedhang 45 UALE 1056 5489 pashads(waH: nyatey- the resultant

NH4 e 6 r C (4 '
o e TR oL Tne 316 O S e o . coomt) vas
adde(Fimib: 6284.c¥ifdu 31 Eh BYIBibEoPPbe 2140266053666, 859 Dy2fi I tration
1567, 1468, 1311, 1267, 1243, 1191, 1118, 1047, 758; 1H NMR (CDC13)

with: gbesyiabd oz B%); 1.23 (t, 3H), 1.80 (g, 2H), 2.42 (s, 3H), 4.08 (t,
J=7.2Hz, 2H), 4.22 (q, 2H), 6.60 (s, 1H), 7.01 (d, J=8.3Hz, 1H), 7.08 (t,
mp 2%5),2721€b(m, 1H), 8.35 (dd, J=8.0 and 1.9 Hz, 1H), 11.02 (brs, 1H). 25
reparation 4 46 W02004/108726 PCT/CN2004/000487
2-(2-ethxoylphenyl)-5-methyl-7-n-propyl-3,7-dihydro-pyrrolo[2,3-d]
IR (gyrinidiR48ane @114 migh2 of 20houRRB) (16985 .5@8mol)lé60, 1321, 1292,

pre tion 3, n-p | bromide (2.0g, 16.3mmol) and potassium
12506a£§%%1’erz75?}g% 361.}%%)/mol) was 5 dissolved in acetone (15ml), refluxed

with agitation by heating for 15
'H NMR (DMSO-dg): 81.35 (t, J=6.9Hz, 3H), 2.29 (s, 3H), 4.13 (g, J=7.0Hz,

2H), 6.79 (s, 1H), 7.05 (t, 1H), 7.14 (d, 1H), 7.45 (dd, 1H), 7.76 (dd,
1H), 11.35 (brs, 1H), 11.54 (brs, 1H);

13C NMR (DMSO-de): & (CHs) 11.2, 14.5; (CH,) 64.2; (CH) 113.0, 118.0, 120.6,
130.1, 131.9, (C) 105.0, 113.6, 121.9, 148.5, 149.8, 156.5, 159.2;
MS(ES"): m/z 287 (M+NH,).

The compound (6) was prepared from compound(4b) according to the

above-mentioned method with the yield of 85%.
mp 124~127°C

IR (cm™): 3234, 3184, 3141, 3103, 3056, 2956, 2943, 2869, 1654, 1595,

1567, 1468, 1311, 1267, 1243, 1191, 1118, 1047, 758;

14 NMR (CDCl3): 80.88 (t, J=7.5Hz, 3H), 1.23 (t, 3H), 1.80 (g, 2H), 2.42
(s, 3H), 4.08 (t, J=7.2Hz, 2H), 4.22 (q, 2H), 6.60 (s, 1H), 7.01 (d,
J=8.3Hz, 1H), 7.08 (t, 1H), 7.40 (m, 1H), 8.35 (dd, J=8.0 and 1.9 Hz,
1H), 11.02 (brs, 1H).

Preparation 4
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hours, after the solids were filtrated out, the filtrate was dried under
reduced pressure. The resultant was developed by column
WOo2ahvigiha8xzéphy, using dichloromethane as mobile phase to oB@iY CNig004/000487

of product(6) with yield of 35%. The physical/chemical data were identical

2- (Zwﬁﬁ%éﬁ;pggg_éﬁr?bg‘iﬁmipﬂ?g no 12357 _g rottg% rg-pyrro lo[2,3-d]

4-ethox ethyl-4-oxy-7-n-propyl-4,7-dihydropyrro

pyr i pyidrnitia-2eyidp@iyenesulfonyl chloride(7):
2-(2-ethxoylphenyl)-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d] 15

A miREPEIBA-eBREB UhE e - CimBl!) & BeRABEPF ¥6h 3, n-propyl

chlorosulfonic acid (4ml) that was dissolved in acétic ether (20ml), stirred
bromade-Q By 6gq bathasmoild oataingubtalssanwasatinedatd (Gdor F6.2mmol) was
minutes, and then reacted with agitation at room temperature for 3 hours._

dissehyedsaaACSHORS khaHolrelsiibuxed Hhklreéol satdrnat eptifng for 15
hour8ECAELF FHESO TS 1BFOPRIE ¥EU BReCRHE 91 eFapeditiuried under

cold water (5ml), desiccated with anhydrous sodium sulfate a

reducecpniaiedite dryhesedsnlfosth t.33¢ afevedupies pgllovlfamm.cihhematography,

_ yield was 810. The product was_used directly for the next reaction. )
usingghighlemerhane as mobile phase to obtain 0.6g of product(6) with

- -[2+et [-5:(4-ethyl-pi zinyl-l- I -h- |-7- -
y.e|_ap£§fy|5§fz}¥_. dﬁ]}'}f}\ ro%\;(#%Igféiﬁﬁérﬁﬁﬁﬁi%@g@@qagn7t Fcal with that of
the amibextenGimedtyl-4-oxy-7-n-propyl-4,7-dihydro-3H-pyrrolo[2,3-d 47
W02004/108726 PCT/CN2004/000487 |pyrimidin-2-yl)benzenesulfonyl
Prep rjllﬁjﬂqlsg)él.OOg, 2.44mmp|) of Prepargtion 5 was dissolvg:-d into'
iIchloromethane (20ml), stirred at 0 'C, into which 1-ethyl piperazine

0.78ml, 6.10mmol) was added slowly. Reactant solution was stirred at
4-etliR YT rHATEE ) P Ty S0t ol TRV RRRYAL P 62 31
pyrini @S2 RAGHER AL MY RSEed oride (7) -
2-(2-ethxoylphenyl)-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
pyrimidin-4-one(6) (1.25g, 4.01lmmol) of preparation 4 was added into

chlorosulfonic acid (4ml) that was dissolved in acetic ether (20ml),

stirred at 0C by two batches. The obtained solution was stirred at O

C for 30 minutes, and then reacted with agitation at room temperature

for 3 hours. The resultant solution was poured into the a mixture of
icy water (50ml) and acetic ether (50ml). The organic layer was separated,
washed with cold water (bml), desiccated with anhydrous sodium sulfate
and concentrated to dryness to afford 1.33g of product as yellow foam.

The yield was 81%. The product was used directly for the next reaction.

Compound 1:

2-[2-ethoxyl-5-(4-ethyl-piperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n
-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one (8):
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydro-3H-pyrrolo[2,3-d
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with water and dried with anhydrous sodium sulfate to give 1. 2g of
product as yellow foam. Continuously, the product was refined by column
WO2Gahvigiha8xzéphy (acetic ether: methanol=20:1) to afford 0.89g HQIrsGNRA004/000487

as a yellow solid with yield of 75%. 10 mp: 174-176C (EtOAc); IR (cm 1) :

Tpyrifad i@—@A%ﬁéfaﬂ%@%éﬁ?@féagi’ 1%%03\'/@)8 ézjl%) 1200¢0% 2. 44mmot) - of

1247, 1172, 739, 615, 588, 555; IH N
Prep&®8fiolr 54as3idi £s29ldd7 Brin3d).chébitondthdne3i@2Oml), stirred at O
1.77-1.86(m, 2H), 2.35(m, 2H), 2.41(s, 3H),2.50(brs, 4H),3.05(brs, 15

T, HteWPhEH=T-CldayH)p fpta-adrte €0). 78I(s. 8 HoMid (0 J788kHdded slowly.
1H), 7.77(dd, J=8.7and2.2Hz, 1H), 8.74(d, J=2.2Hz, 1H), 10.63(brs, 1H);

Reaci:%ﬁ%{mgﬁ%a@(gﬂ %8&&66%#6%#95‘8&%3%%%? sequentially

1,51.6, 51.7,65.8;(CH)112.9, 121.1, 130.6, 131.3;(0)105.7,114.6,

stirtédbat A donltefhdfétyte SR LD Aot MSHER e iae0siaEevas washed
Elemental analysis (C24H33N504S): theoretical value C 59.12%; H

wi thevalsy ant4diavedpradiicamhydasussediuenCaolFske G 40ve M. 2g of product
14.12%. Compound 1-HC1: n
as e Ol SR ALY culS) REAHGE ndifi 7heTgred by column

chroR Ry PeAl ygé%@ﬁ@C&%ﬁé@?%@ﬁﬂ@ﬁ%‘@?d@‘iﬁoﬁﬁdmﬁwwg.%@ of product
W02 4/{)0 726 PCT/CN2004/000487 (9) : The frée alkali (compound %)

as a(leddanOSwhia) wetHlisaodat iofo éBter (IOml) and dichloromethane
(I0ml), into which the solution of 4M hydrochloric acid (HC1) - dioxane

i go.SlmI7 2b.04ﬁgm§|$$gted with ethyl 5 ether (IOml) was dropped with
mp - aﬁ!’éti]ones At tion, the resulting solution was continued to stir at

room temperature for 20 minutes, filtrated and dried to give 1.0lg of
IR (amohphBBRghl@dsoyitogsld 2869, 2862, 2767, 1682, 1560, 1458, 1355,1282,

1247, 1172, 1149, 739, 615, 588, 555;

14 NMR(CDCI3): 8 0.89(t, J=7.4Hz, 3H), 0.99(t, J=7.2Hz, 3H), 1.61(t,J=7.0Hz,
3H), 1.77-1.86(m, 2H), 2.35(m, 2H), 2.41(s, 3H), 2.50(brs, 4H), 3.05(brs,
4H), 4.08(t, J=7.0Hz, 2H), 4.29-4.37(q, 2H), 6.61(s, 1H), 7.11(d, J=8.8Hz,

1H), 7.77(dd, J=8.7 and 2.2Hz, 1H), 8.74(d, J=2.2Hz, 1H), 10.63(brs, 1H);

13C NMR(CDCI3): 6 (CH3)11.0, 11.3, 11.8, 14.3;(CH2)23.8, 45.9, 46.1, 51.6,

51.7, 65.8;(CH)112.9, 121.1, 130.6, 131.3;(C)105.7,114.6, 121.4, 127.8,
146.8, 147.3, 159.3, 159.6;

MS(ES"): m/z 505(M+NH,) .

Elemental analysis (Cz4H33Ns504S): theoretical value C 59.12%; H 6.82%;
N 14.36%; practically measured value C59.38%; H 7.10%; N 14.12%.

Compound 1-HCI:

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one monohydrochloride
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940. mp: 147-150'C; 10 IR(cm 1): 2964, 2931, 2675, 2599, 2462, 1668,
1574, 1456, 1348, 1167, 933, 588; 1H NMR(D20): 60.72(m, 3H) ,1.24(t,
WO2QBH/A9B73E), 1.45(m, 3H), 1.59(m, 2H), 2.04(s, 3H), 2.77-3.8 @ AE82004/000487

8H), 3.20(q, 2H), 3.75(m, 2H), 4.20(m, 2H), 6.62(m, 1H), 7.17(m, 1H),
9) :7.73(m, 1H), 8.22(s, 1H). 15 Elemental analysis (C24H33N504S. HC1) :
theoretical value C 55.000; H6.54-06; N 13.36%; practically measured
alue C55.28%; H 6.41%; 3.07%. Compound 1-2HC1:  _ )
The fﬁ@eﬁﬂ% BQC&HQWFT&P@[]ZJ% 1 ﬂgnygpﬂéﬁmﬁ gﬂ@@f_ﬁ_solved into ether
(LomRiPPYd Tl BRaTRIelEr Iy il G AVATRERIC 4880 Sk ution of 4u
177-180-C; IR(cm 1): 2962, 2929, 2677,2597,2456, 1652,1569,1458,
hydr®851,0yA46 acie2 (HODY;- 10PGxase, (81351 112 NMR(DA0):dDIciEd with ethyl
J=7.4Hz,3H), 1.23(t, J=7.3Hz,3H), 1.40(t, J=6.9Hz, 3H), 1.51(m, 2H), )
ethey §dQnipyasydrpagd WibhReH s ey Aftessconp tat by -3te resulting
-1 )’ 8 ( = 4 S, 7, -
oty oo e Rl o arobbied s P, TH P EAtr S-dgr 0 minutes.
filteats 1&)d8dbied-&3givEH]L . Dikgwisk, hynsinglsiotlal prackssesth yield of
the starting materials were correspondingly used to synthesize the
94%-compounds as follows: Compound 2: 5
2-[2-methoxyl-5-(4-ethylpiperazinyl-I-sulfonyl)phenyl]-5-methyl-7-n
1/9RYls3) ¢-dihydropyrrolo[2,3-d]pyrimidin-4-one: Compound of
4-methoxyl-3-(5-methyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]py
rimidin-2-yl)benzenesulfonylchloride (IB) was prepared by using the
IR(cm™): 2964, 2931, 2675, 2599, 2462, 1668, 1574, 1456, 1348, 1167,

mp:

933, 588;
14 NMR(D,0): §0.72(m, 3H) ,1.24(t, J=7.3Hz, 3H), 1.45(m, 3H), 1.59(m,
2H), 2.04(s, 3H), 2.77-3.81(Call brs, 8H), 3.20(q, 2H), 3.75(m, 2H),

4.20(m, 2H), 6.62(m, 1H), 7.17(m, 1H), 7.73(m, 1H), 8.22(s, 1H).

Elemental analysis (Cz4H33N504S. HCI) : theoretical value C55.00%; H 6.54%;
N 13.36%; practically measured value C55.28%; H 6.41%; N 13.07%.

Compound 1-2HCI:
2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one dihydrochloride

mp: 177~180°C;

IR(cm™): 2962, 2929, 2677,2597,2456, 1652,1569,1458, 1357, 1276, 1 162,

1093, 1027, 939, 731, 582;

14 NMR(D20): 8 0. 64(t, J=7.4Hz ,3H), 1.23(t, J=7.3Hz, 3H), 1.40(t, J=6.9Hz,

3H), 1.51(m, 2H), 1.98(s, 3H), 2.74(m, 2H), 3.12(m, 2H), 3.19(t, 2H),

3.56(m, 2H), 3.65(t, 2H), 3.78(d, 2H), 4.12(q ,2H), 6.43(s, 1H), 7.10(d,
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10 2-amino-3-cyano-4-methylpyrrole (IE) and 2-methoxylbenzoyl chloride
(IF) as starting materials via the corresponding intermediates ID, IA, 1G
WO2QqUH4yaBI26T he resulting compound was reacted with 1-ethylpREFdZN2004/000487

to give the titled compound. 1H NMR(CDC13): 60.86(t,3H), 0.99(t,

3H),1.73(m,2H),2.32(q, 2H),2.40(s, 15 3H), 2.48(brs, 4H).3.04(brs,
329 348 4 Qoo ok ot o8 @ty B, 1 7 B ey Je2r@z, 1H).-

1H). MS(ES): m/z 491 (M+NH4). Compound 3:

L i kekida:PrBpYIedrhd4-siviiaerappycesidesy) iy d-Bare¥nd 2Raterials were
7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

corraspprspyisdy3(Setkihgl-syRiTes prep iy aonpesmndele, Fal lows:
Jpyrimidin-2-yl)benzene sulfonylchloride (IB) was prepared by using

Comp@tatgin-3-cyano-4-methylpyrrole (IE) and 2-n-propyloxybenzoyl chloride
(IF) as starting materials via the corresponding intermediates 25 ID, IA, IG

_r2( The ¢gsuly repc ' 10§ FRZiNe _7-
2L L e A B e e AL R SRR g eyt -7
-propMRETCHING I8\t Bda 203 d3ply r Lnlid@ndd)-ohg9 (m 2H),
2.01(m,2H), 2.36(q, 2H), 2.42(s, 3H), 2.50(brs, 4H), 3.04(brs, 4H), 4.08 (t,
Comp8U91d4-21 (t, 2H) , 6.60 (s, 1H) , 7.09 (d, 1H) , 7.77 (dd, 1H) , 8.77 (d, of
1H). 5 MS(ES') m/z 519 (M+NH4) Compound 4:

4-meRH2xal¥ F3x(5-{(#edthy pipkrazgyA-suongDpterd/|[A-didthrdropyrrolo[ 2, 3-d ] py
. _-propyl-3,7-dihydropyrrolo 2,3-de rimidin-4-one: )
“m'i'zi_ﬂy §W%%%@Hﬁz§%-‘<%8ﬂ1 %}bﬁyl'-gﬁ-(ﬁﬂﬁ?ro\f{ﬁoIB[i?@-ilﬁ@ by using the
2-amPHT IR gAPenZRRe RYFROMFIPEIR (1B) WasProRAeiina¥Bnzoy1 chioride
(1F) as starting materials via the corresponding intermediates 1D, IA,
IG (IH) and IC. The resulting compound was reacted with 1-ethylpiperazine

to give the titled compound.

14 NMR(CDCI3): 80.86(t, 3H), 0.99(t, 3H),1.73(m, 2H), 2.32(q, 2H), 2.40(s,

3H), 2.48(brs, 4H),3.04(brs, 4H),4.08(t,2H), 4.14(s, 3H), 6.60(s, IH),
7.0(d, 1H), 7.74(dd, 1H), 8.77(d, 1H).

MS(ES): m/z 491 (M+NH,).

Compound 3:

2-[2-n-propyloxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-
7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

4-n-propyloxy-3-(5-methyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d
Jpyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared by using
2-amino-3-cyano-4-methylpyrrole (1E) and 2-n-propyloxybenzoyl
chloride (1F) as starting materials via the corresponding intermediates
ID, 1A, IG (IH) and IC. The resulting compound was reacted with
l-ethylpiperazine to give the titled compound.
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2-amino-3-cyano-4-methylpyrrole (IE) and 2-allyToxybenzoyl chloride (IF)
as starting materials via the corresponding intermediates ID, IA, 1G (IH)
WO/ g Hearesulting compound was reacted with 1-ethylpiperd&iie GN2004/000487

give the titled compound. 15 1H NMR(CDC13) 6 : 0.83 (t, 3H) , 0.97 (t,
1 3H),1.82 (, 2H), 2.37 q%ZH , 2.41 (s, 3H), 2.52(brs, 4H), 3.07(brs, 4H),
H NUREEPOK) 4%2(9; 84S 1528, - 2Ly, B€%im 3tH); 616248 (H), It 1-79(m 2H),
H),7.79(dd, 1H), 8.69(d, 1H), 9.97(br, 1H). MS(ES+): m/z 517(M+NH4),
20185 noibla oy, 2. 25¢8 "4, MBS N o, am,
4. os%i%@ﬂ?pd'.%y&ﬁ“zﬂwI@98t?g@,yhkw,'fquldm!%]ﬁ;e*i‘}/‘ﬂ (dd, 1H), 8.77(d,
-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
1H) - 4-n-propyloxy-3-(5-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
pyrimidin-2-y1)-benzene sulfonylchloride (IB) was prepared by using 25
2-amino-3-cyano-4-ethylpyrrole (IE) and 2-propyloxybenzoyl chloride (IF)
MS(Egsgs'tartiﬁgﬁaﬁéﬁal I\G/Tzf‘ﬁfé corresponding intermediates ID, IA, 51
W02004/108726 PCT/CN2004/000487 1G (IH) and IC. The resulting
Compoomgiognd was reacted with 1-ethylpiperazine to give the titled
compound. 1H NMR(CDC13) 6 :0.88(t, 3H), 0.99(t, 3H), 1.04(t,3H), 1.52(t,

2-[238)1y1d% -%@4%‘&%&&%@#922ri}ziklrﬁhémif%ﬁ%ﬂg heny PP Smethy1-7-n

5 4H), 4.09(t, 2H), 4.36(t’,2H), 6.61(s, 1H), 7.09(d,1H),”7.81(dd,

-propi), 83, {d iRy dtS (B30 huf 533(d{py m bmpduahé:
2-[2-ethoxyl-5-(4-methylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7-n 10

4-al RFeeYs3.3-AiBygreenyalolk. 8sdjryrimidil-diape: 3 e LHIPRyRPPORSHALWBT 2 , 3-d]
prepared from the reaction of

pyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared by using

2-amino-3-cyano-4-methylpyrrole (1E) and 2-allyloxybenzoyl chloride

(1F) as starting materials via the corresponding intermediates 1D, IA,

IG (IH) and IC. The resulting compound was reacted with 1-ethylpiperazine

to give the titled compound.

HNMR(CDCI3) &:0.83(t, 3H), 0.97(t, 3H), 1.82(, 2H), 2.37(q, 2H), 2.41(s,
3H), 2.52(brs, 4H), 3.07(brs, 4H), 4.07(t, 2H), 4.62(m, 2H), 5.24(m,
2H), 5.83(m, 1H), 6.62(s, 1H), 7.12(d, 1H), 7.79(dd, 1H), 8.69(d, 1H),

9.97(br, 1H).

MS(ES"): m/z 517(M+NH4).

Compound 5:

2-[2-n-propyloxy-5-(4-ethylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7
-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

4-n-propyloxy-3-(5-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) was prepared by using
2-amino-3-cyano-4-ethylpyrrole (IE) and 2-propyloxybenzoyl chloride

(1F) as starting materials via the corresponding intermediates 1D, IA,
51
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4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]pyr
imidin-2-y1)-benzenesulfonylchloride (1B) obtained from previous
WO2(Rxépa0Ri0265 and 1-methylpiperazine. 15 1IHNMR(D20): 6:0.9RCTAON2004/000487

1.62(s, 3H), 1.78(m, 2H), 2.15(s, 3H), 2.41(s, 3H), 2.48(brs, 4H),

R A B 8o i

to giv2-ethexyt-bt(Heahetypperatinyl-I-sulfonyl)phenyl]-5-ethyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
4-ethoxyl-3-(5-ethyl-4-chloro-7-n-propyl-3 7-dif%|dropyrrolo[2,3-

- d
H Nt e B B AT Brep e milty: 1-52CE, 31D,
2-aming-3-cyano-4-ethylpyrrole (IE) and 2-ethoxylhenzoyl chloride 25
1. 7453.? é%aﬂgﬂ‘g m@@ﬁa@ v?’; §¥e c(béﬁs'po%m%gg(??{&mcgﬁgteé D,g%g{,qe @) . 3.05(brs,
aH) , WR200¢E 08 ER)RCHCMREP4/080487 §lHyres,ICafiye repulived , 1H), 7.81(dd,
compound was reacted wit 1-methy1p|pera2|ne to give the title
1H) , BOFPeHNd 1 NMR(CDC13) 6:0.92(t,3H), 1.54-1.64 (m, 6H), 1.75(m,

2H), 2:14(s, 3H), 2.53 (m, 6H) , 3.04 (brs, 4H) , 4.09 (t, 2H) , 4.37 (g, 2H)
6.62 (s, 1H) , 7.11 (d, 5 1H), 7.80(dd, 1H), 8.76(d, 1H). MS(ES): m/z 505

MS(EEW-NHi#z €88@0HNE,J..
2-[2-ethoxyl-5-(4-ethoxylcarbonylpiperazinyl-I-sulfonyl)phenyl]-5-

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one: 10 The titled
Comp&‘s'ﬁ\ 097nd was prepared from the reaction of
4-ethoxy|-3-(5-methyl-4-oxe;liz-n-propyl-4,7-dihydropyrro|o[2,3-d]
2-[2ppitiamny-b-yh) Geribe kb slird reErp ok L E)-sbidhea b hesydds 5S-methy 1-7-n

—proB&?Eg??ya?ﬁg‘f%ggF?gF§T9?§d%fsg¥¥H%din—4—one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]pyr
imidin-2-yl)-benzenesulfonylchloride (IB) obtained from previous

Preparation 5 and l-methylpiperazine.

14 NMR(D20): § -0.90(t, 3H), 1.62(s, 3H), 1.78(m, 2H), 2.15(s, 3H), 2.41(s,

3H), 2.48(brs, 4H), 3.04(brs, 4H), 4.08(t, 2H), 4.34(q, 2H), 6.61(s,

1H), 7.09(d, 1H), 7.74(dd, 1H), 8.76(d, 1H).

MS(ESY): m/z 491 (M+NH,).
Compound 7:

2-[2-ethoxyl-5-(4-methylpiperazinyl-1-sulfonyl)phenyl]-5-ethyl-7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

4-ethoxyl-3-(5-ethyl-4-chloro-7-n-propyl-3,7-dihydropyrrolo[2,3-d]p
yrimidin-2-yl)-benzenesulfonylchloride (IB) was prepared by using
2-amino-3-cyano-4-ethylpyrrole (IE) and 2-ethoxylbenzoyl chloride (I1F)
as starting materials via the corresponding intermediates 1D, 1A, IG
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1H NMR(CDC13) 6 :0.90(t,3H), 1.25(t, 3H), 1.62(t, 3H), 1.83(m, 2H), 15
2.41(s, 3H), 2.48(brs, 4H), 3.07(brs, 4H), 4.05(q, 2H), 4.32(q, 2H), 4.41(q,
WO2Hly 6084 261H), 7.12(d, 1H), 7.81(d, 1H), 8.67(s, 1H). MS(ESBCTVLE2904/000487

(M+NH9). Compound 9:

I e e S R T R Ryt peracine

to gévepehed veslpepampbamdbe reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
rimidin-2-y1)-benzene sulfonﬁlchlorlde (IB) of Pre garatlon 5 and

TH N Qg%!i?axﬁaﬁ@t)%%ﬁﬁﬁa 25-AnMR 1818 oladR ) 20131 € - 14(S, 3H),

25380 S o QKBS0 AHhTe Ar30 a2 2y 24 G2INP B34%y 1) 7-11(d,

1H) . 2 S, 7.40 dd, 1H), 8.69(d, 1H). MS(ES+): m/z

) 2o omﬁoﬁﬂﬁdé‘“ ik
2-[2-ethoxyl-5-(pyrrolidinyl-I- suIfonyl)phenyl]-5-methyl-7-n-

MS (EBpopy g/ Z-diey r§¥yibla)2, 3-d]pyrimidin-4-one: The titled compound was
prepared from the reaction of

Comp Aisthoxy-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrlmldln -2-y1)-benzene sulfonylchloride (IB) of Preparatlon 5 and 10

2- [258ER8 s A e kS bR WOt sy a- SHiko iy pheny 17 -5-

L7LR2{skebplH)-
meth |\l/|r|+K|Hﬁ4 A Om:goiii(gnlllﬁ)dﬁeﬂ;%?félét'i "éséﬁﬁy)rm{?cm?—4 one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) obtained from previous

Preparation 5 and l-ethoxylcarbonylpiperazine.

14 NMR(CDCI3) & :0.90(t,3H), 1.25(t, 3H), 1.62(t, 3H), 1.83(m, 2H),

2.41(s, 3H), 2.48(brs, 4H), 3.07(brs, 4H), 4.05(q, 2H), 4.32(q, 2H),
4.41(q, 2H), 6.62(s, 1H), 7.12(d, 1H), 7.81(d, 1H), 8.67(s, 1H).

MS(ES"): m/z 549 (M+NH4).

Compound 9:
2-[2-ethoxyl-5-(4-(2-hydroxyethyl)piperazinyl-1-sulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) of Preparation 5 and
1-(2-hydroxyethyl)piperazine.

4 NMR(CDCI3) & : 0.89(t, 3H), 1.61(t, 3H), 1.72(m, 2H), 2.41(s, 3H),
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2-{2-ethoxyl-5-[3-(2-oxy-pyrrolidinyl-1)-n-propylamino-N-sulfonyl]
phenyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4- one:
WO20/ ;7 @Bmpound was prepared from the reaction of 20  PCT/CN2004/000487

4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]

pyrimigh:2-xkenze fonylchlgride ( Prgparatjo d
2'49332%%?”@%.0%%1 -n-pr‘tj)%illam n’e.%i%j) MR(C Cl%)r%ggg’o&ﬁa)ﬂ)fl'?’?’(q’ 2H)

o IR el Y o
6.60(s, 1H), 7.08(d, 1H), 7.88(dd, 54 W02004/108726

MS(EBI\?T/CH?QO“Q‘/@QO{ﬁlNHj).8-79(0" 1H), 10.79(brs, 1H). MS(ESJ: m/z 533

(M+NH9). Compound 12:
2-{2-ethoxyl-5-[2-(pyrrolidinyl-1)ethylamino-N-sulfonyl]phenyl}-5 5

Compgiil132A-propyl-3, 7-dihydropyrrolo[2,3-d]pyrimidin-4-one: The titled
compound was prepared from the reaction of

2-[24axhoxy-B-G-Geyhyralaxds mynlpiopsi: A ooy dmpyny ]2 3-dlethy 1 -7-n-
rimidin-2-y1)-pbenzene sulfonylchloride (1B).of Preparation 5 and
TGl TS CbPas TR E SO B RohE ab). 1.50(,
3H), 1.64(brs, 4H), 1.81(q, 2H), 2.33 (brs, 4H), 2.41 (s, 3H), 2.52 (t, 2H),
The 3.qaigled), 4.00n0QHN)d4.33V@s 2HPIREXEEUH), Foow, 1H)e.89(dgaction  of

H), 884(s, 1H). MS(ESJ: m/z 505 (M+NH4). Compound 13: 15

et R SRR IR PSR SN At Y By ro to T2, 3~

pyr i RFdTRYSOPY YO AAtipxiimMibRyIeMoride (IB) of Preparation 5 and
2-[2-ethoxyl-5-(morpholino-4-sulfonyl)phenyl]-5-methyl-3,7-dihydro

pyrrolidine.

4 NMR(CDCI3) & : 0.89(t, 3H), 1.61(t, 3H), 1.81(m, 6H), 2.41(s, 3H),

3.25(m, 4H), 4.10(t, 2H), 4.34(q, 2H), 6.62(s, 1H), 7.12(d, 1H), 7.85(dd,

1H), 8.83(t, 1H), 10.76(brs, 1H).

MS(ES*): m/z 462 (M+NH,).

Compound 11:

2-{2-ethoxyl-5-[3-(2-oxy-pyrrolidinyl-1)-n-propylamino-N-sulfonyl]
phenyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-

one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)benzenesulfonylchloride (IB) of Preparation 5 and
3-(2-oxy-pyrrolidinyl-1)-n-propylamine.

14 NMR(CDCI3) 6§: 0.90(t, 3H), 1.55(t, 2H), 1.68(m, 2H),1.78 (m, 2H),

1.94(t, 2H), 2. 27(t, 2H), 2.38(s, 3H), 2.87(t, 2H), 3.28(m, 4H) 4.07
(t, 2H), 4.30(t, 2H), 6.30(m, 1H), 6.60(s, 1H), 7.08(d, 1H), 7.88(dd,
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pyrrolo[2,3-d]pyrimidin-4-one (IG) was prepared from the reaction of
2-amino-3-cyano-4-methylpyridine (IE) and 20
WO2@émrbagize@norpholino-4-sulfonyl) benzoyl chloride (IF) via thePCT/CN2004/000487

corresponding intermediate (ID). The resulting compound was reacted

with_n-propyl bromide (IH) to give the titled compound. 1H NMR(CDC13)
1H)’6861ﬁéb3H¥HD64&93 D @8S(mM B, 2.42(s, 3H), 3.03(m, 4H), 3.74(m,

4H), 4.10(t, 2H), 4.39(q, 2H), 6.66(s, 1H), 7.15(d, 25 1H), 7.80(dd, 1H),

S CERSHESH Qe UNINHD, Compound 14—

2-[2-ethoxyl-5-(3-(morpholino-4)-n-propylamino-N-sulfonyl)phenyl]-5
CompeauathyltZ-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one: 5 The titled
compound was prepared from the reaction of

2 - {24 R B-G-Teld oot T d RPPY LS e AV T EreiY oMl 3319ony 1 T pheny 1 }-5-

pyrimidin-2-y1)-benzene sulfonylchloride (IB) of Preparation 5 and
methgmorphlirepy)lrPrapyaimyreh: dpy NMA @R2C 33)0d 00,62 (i 8HIN -4459(0e -
3H), 1.72(m, 2H), 1.84(q, 2H), 10 2.43(s, 3H), 2.40-2.50(m, 6H), 3.11(t,

The Z2HEiETEEM, 4Ebnpdliid2H) wis32(dppEpf-ea(s, Hbon 13(kA&!). reaction of
7.88(d, 1H), 8.79(s, 1H), 9.95(brs, 1H). MS(ES+): m/z 535 (M+NH9).

4-etoppotdd(ts:msthy 1-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]

_ 2-[2-ethoxyl-5-(2-(morpholing-4)-ethylamino:-N-sulf phenyl]-5- .

YT R oo PR AL Gk BorY ThEGR@Fation 5 and

2—(p9?‘FBP’i'B(i -Aryee Barprige reaction Of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-y1)-benzenesulfonylchloride (IB) of Preparation 5 and

'H NMR(CDCIl3) 6: 0.89(t, 3H), 1.59(t, 3H), 1.64(brs, 4H), 1.81(q, 2H),

2.33(brs, 4H), 2.41(s, 3H), 2.52(t, 2H), 3.01(t, 2H), 4.09(t, 2H), 4.33(q,

2H), 6.60(s, 1H), 7.09(d, 1H), 7.89(dd, 1H), 8.84(s, 1H).

MS(ES*): m/z 505 (M+NH4).

Compound 13:

2-[2-ethoxyl-5-(morpholino-4-sulfonyl)phenyl]-5-methyl-7-n-propyl-
3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

2-[2-ethoxyl-5-(morpholino-4-sulfonyl)phenyl]-5-methyl-3,7-dihydro

pyrrolo[2,3-d]pyrimidin-4-one (IG) was prepared from the reaction of
2-amino-3-cyano-4-methylpyridine (1E) and
2-ethoxyl-1-(morpholino-4-sulfonyl) benzoyl chloride (IF) via the
corresponding intermediate (ID). The resulting compound was reacted with

n-propyl bromide (IH) to give the titled compound.

14 NMR(CDCI3) 6§: 0.91(t, 3H), 1.64(t, 3H), 1.80(m, 2H), 2.42(s, 3H),
3.03(m, 4H), 3.74(m, 4H), 4.10(t, 2H), 4.39(q, 2H), 6.66(s, 1H), 7.15(d,

1H), 7.80(dd, 1H), 8.77(d, 1H), 10.89(brs, 1H).
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20 2-(morpholino-4)ethylamine. 1H NMR(CDC13) 6: 0.90 (t, 3H), 1.58 (t,
3H), 1.80 (m, 2H), 2.32(m, 4H), 2.44 (s, 3H), 2.74 (t, 2H), 3.03 (t, 2H),
WO2()3Z 103428, 4.06 (t, 2H), 4.30 (q, 2H), 6.62 (s, 1H), 7.08 (d, WPYT7E@YZ004/000487

1H), 8.79 (d, 1H), 10.82(brs, 1H). 25 MS (ESA) : m/z 521 (M+NH4). 56
W02004/108726 PCT/CN2004/000487 Compound 16:
MS(E§-@‘=etﬁlf>§ll-§7(§,(ﬂMl‘hW#B/lmorpholino-N-suIfonyl)phenyl]-5-methyl-
7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
CompduAethaxyl-5-(2,6-dimethylmorpholino-4-sulfonyl)phenyl]-5-methyl 5
3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one (IG) was prepared from the

_[2"eaGi9R\Of 222 P 03 fimS Ry i NO—N— _
2~ 2 O PR B PR O B ot e ppheny11-5
-metHglcaresionepglingmadidigd Pop e redd{izg goatpoynd iasi eactede :

with n-propyl bromide (IH) to give the titled compound. 10 1H

The NM %813)968@%%%)%%9 Eridparty® 3@90&1-61%%“)’ rdfttion  of

(m, 2H), 1.96 (€, 2H), 2.39 (s, 3H), 3.53(s, 1H), 3.58 (s, 1H), 3.70 (m, 2H),

4-etA®d(1-B4) Z-3R{thy2H)4 6 G0y(S7 1 h).pi-0PYd -1HY - AFRydeobi); 189 [ 2, 3-d]
_(d, 1H), 10.76 (br, 1H). MS(ESJ: m/z 506 (M+NH4). 15 Compound 17: _
pyri @{Q-@ﬂh@xﬁ(—@(ﬂéﬁ@%ﬁﬂ%ﬁd%@%iﬁbé191’0!%phéh%-sfﬁf etiigparation 5 and

3_(m\[};lpéﬂ8¥|ﬁ18;d%ﬁ]{%ﬁgé§§£%% i rimidin-4-one: The titled compound

as prepared ~ethoxyl-5-(1-
benzylpiperidyl-4-aminosulfonyl) benzoyl chloride (IF) and 20
H NMREPDOIW)2-amitn-8gano3HNetiyl per(ale(IBH)LH NMR(@DC28) 6: 0.824(q, 2H),
(t, 3H), 1.50-1.80 (m, 9H), 2.01(m, 2H), 2.40 (s,
2.43(s, 3H), 2.40-2.50(m, 6H), 3.11(t, 2H), 3.72(m, 4H), 4.11(t, 2H),
4.32(q, 2H), 6.60(s, 1H), 7.13(t, IH), 7.88(d, 1H), 8.79(s, 1H), 9.95(brs,

1H) .
MS(ES"): m/z 535 (M+NH4).

Compound 15:

2-[2-ethoxyl-5-(2-(morpholino-4)-ethylamino—N-sulfonyl)phenyl]-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) of Preparation 5 and
2-(morpholino-4)ethylamine.

4 NMR(CDCIl3) &: 0.90 (t, 3H), 1.58 (t, 3H), 1.80 (m, 2H), 2.32(m, 4H),
2.44 (s, 3H), 2.74 (t, 2H), 3.03 (t, 2H), 3.58 (m, 4H), 4.06 (t, 2H),
4.30 (g, 2H), 6.62 (s, 1H), 7.08 (d, 1H), 7.87 (d, 1H), 8.79 (d, 1H),
10.82(brs, 1H).

MS(ES"): m/z 521 (M+NH4).
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3H), 2.76 (m, 2H), 3.14 (m, 1H), (s, 2H), 3.99(t, 2H), 4.23 (g, 2H), 6.58 (s,
1H), 6.94 (d, 1H), 7.21-7.27 (m, 5H), 7.84 (dd, 1H), 8.75 (d, 1H). 25 MS
W02QE&)108722881 (M+NH4) . Compound 18: 57 W02004/108726PCT/CN2004/000487

PCT/CN2004/000487

C adﬁc?tli%xyl -5-(2-(piperidin-1-yl)ethylamine-I-sulfonyl)phenyl]-5-
Ompmethyl 7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one: The titled

ound was prepar _dfromt e rea%tlo

2- sz%%ﬁ&kw.- o i) ‘;aﬂyﬁr—o%k}!'rﬁmw@heny']-5-methy'-
—n-BYIpidin3 A keRen %HWHIB%’?%C

(plperldln 1-yl)ethylamine. 1H R(CDQ?&Z 089(t 3H) 140(m 2H),

2- L2505 5 068 B VI 50, ok g POREEHKS Yo s -methy1 -
3,7- l|7ﬂ3(@ %#PN%@@*@]’ ﬂr(%*ih’l'ﬂﬂ)-&%mqils methyl_g)_repared from the

2-[2-eth 5-(4-benzylpiperazinyl-I-sulfonyl)phen
reaclimnpyl -3, 7akhydropirralojhe-Bpmyaitin-4-orethyHeyited tempoun 1 E) and

2-ethgx pl%arﬁéfro__i%eﬁﬁwfﬁgﬁ% t#ﬁé%g%%ﬁwyl) benzoyl chloride (IF)

via AP Yl grﬂaq%fﬁﬁ%WE@leI@E) "‘I"?‘l@tqf@ﬁ?ﬁ?r@ dbhpound was
NMR(CDC13)6: 0.97(t.3H), 1.62(t, 3H), 1.80(m, 2H), 2.41(s. 3H), 2.60

reactrad4ii) tB.Gs—(prﬁHyl 3xSofm,deH)CIH) 7 €0 A)vel. 3h ¢, ol edi6t@sypound .
1H), 7.10(d, 1H), 7.21-7.29(m, 5H), 7.78(dd, 1H), 8.78(d, 1H), 10.64(brs,

1y NRCPETS ESIoMEE 5L (MENHS)- §PPRound2%y 11 (s, 3H), 1.61 (t, 3H).,
1.80 (m, 2H), 1.96 (t, 2H), 2.39 (s, 3H), 3.53(s, 1H), 3.58 (s, 1H),
3.70 (m, 2H), 4.08 (t, 2H), 4.33 (q, 2H), 6.60 (s, 1H), 7-10 (d, 1H),
7.77 (dd, 1H), 8.69 (d, 1H), 10.76 (br, 1H).

MS(ES*): m/z 506 (M+NH4).

Compound 17:

2-[2-ethoxyl-5-(benzylpiperidyl-4-aminosulfonyl)phenyl]-5-methyl-7-
n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

The titled compound was prepared from the reaction of 2-ethoxyl-5-(1-

benzylpiperidyl-4-aminosulfonyl) benzoyl chloride (1P and
1-n-propyl-2-amino-3-cyano-4-methylpyrrole(lE).

14 NMR(CDCl3) §: 0.82 (t, 3H), 1.50-1.80 (m, 9H), 2.01(m, 2H), 2.40 (s,
3H), 2.76 (m, 2H), 3.14 (m, 1H), (s, 2H), 3.99(t, 2H), 4.23 (q, 2H),
6.58 (s, 1H), 6.94 (d, 1H), 7.21-7.27 (m, 5H), 7.84 (dd, 1H), 8.75 (d,
1H) .

MS(ES*): m/z 581 (M+NH4).

Compound 18:
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2-[2-ethoxyl-5-(4-phenylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7-
n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one: 25
WO2aBAAL0BYIZB (2-ethoxyl-5-(4-phenylpiperazinyl-I-sulfonyl)benzoG8/ CN2004 /000487

W02004/108726 PCT/CN2004/000487

2-[2%‘&’[*&)5(‘&7;”%@#5@7 ZE_%?‘F’dfPﬁmi‘mg‘iSéLﬁ% T é‘ﬁ(e- 8RR 1) pheny17-5-

reaction’of 1-n-prop mino-3-cyano-4-methylpyrrole (IE) and

methetioxyor ¢bybazyPinsiiiny-bpyiF poyd pRo2oy hinarichei dR)via—tee -

intermediate ID. A cyclization reaction of IA was effectively carried 5 out

The © giverba tited sagepaidd. ILNMRGREIRLE: 0.9¢fH3H), 184 Saction  of
1.82(m, 2H), 2.41($,3H), 3.29 (M, 8H), 4.11(t, 2H), 4.36(q, 2H), 6.63(s,

4-ethbxyd 83—7(B5(ne 2yl 744fsty AH) N7 20ep 3064, IHY im§4t(ddpyHiolo[2,3-d]
8.82(d, 1H), 10.64(brs, 1H). MS(ES+): m/z 553 (M+NH4). 10 Compound.

pyripidbys2akdNiesiprieesidiaRy ks RYHE S Hnyrt-n Rrgparation 5 and
2_ (pigei{ Lﬁ@%&%}pgﬁﬁ%q#-one: The titled compound was
P |

epared from reaction o

4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d] 15

'H NVMRGGDITIR R &y 1) beBRéite SripnylcHiofoe @B)ant B@ess 20@unTef) , 1.79(m, 2H),
piperazine. 1H NMR(CDC13) 6:0.91(t, 3H), 1.60(t, 3H), 1.77-1.86(m, 2H),

2.386311 (SHH), 2.57Ops,s4H), 2H06(brd; BBI{14.08H)2HB 20794 3524)2HY -08(t, 2H),
6.61(s, 1H), 7.14(d, 1H), 7.80(dd, 1H), 8.70(d, 1H), 10.68(s, 1H). 20 MS

4.29(ES") 2H)z 467GMESNHAH)CompoBEd 221H) , 7.87(d, 1H), 8.77(s, 1H).
2-[2-ethoxyl-5-(4-benzo[1,3]dioxol-5-yl-methylpiperazinyl-I-

sulfonyl)phenyl]-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
S CERum A kS CHENFLS.

Compound 19:

2-[2-ethoxyl-5-(4-benzylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-
n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

The titled compound was prepared from the reaction of 2-ethoxyl-5-(4-
benzylpiperazinyl-1-sulfonyl) benzoyl chloride (1F) and
1-n-propyl-2-amino-3-cyano-4-methylpyrrole (1E) via intermediate ID.
'H NMR(CDCI3) 8: 0.97(t, 3H), 1.62(t, 3H), 1.80(m, 2H), 2.41(s, 3H),

2.60(m, 4H), 2.63(s, 2H), 3.09(m, 4H), 4.07(t, 2H), 4.35(q, 2H), 6.61(s,
1H), 7.10(d, 1H), 7.21-7.29(m, 5H), 7.78(dd, IH), 8.78(d, 1H), 10.64(brs,

1H).

MS(ES"): m/z 567 (M+NH.).

Compound 20:

2-[2-ethoxyl-5-(4-phenylpiperazinyl-1-sulfonyl)phenyl]-5-methyl-7-
n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

1-n-propyl-2-(2-ethoxyl-5-(4-phenylpiperazinyl-1-sulfonyl)benzoyl
58
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25 1-n-propyl-2-(2-ethoxyl-5-(4-benzo[1,3]dioxol-5-yl-methylpiperaziny 59
W02004/108726 PCT/CN2004/000487
WO2aB4aALtBAZgenzoylamino)-4-methyl-IH-pyrrolo-3- formamide (FOTW&N2004/000487

prepared from the reaction of

i - RrOPYEAAMHNG-35 -ge E) 2- Xysra\ss
amlné niao?%gl]%ﬂOQBS- ﬁmﬂﬁpgegﬁéﬁﬂ%%ng@nz%hI%ﬁg(é%r(?% from the
reactifdhe ind¢rmeddiatepEogydychizatidmetionaidA vaseaffscivelyrodeied(1E) and
out to give the titled compound. 1H NMR(CDC13) 6: 0.87(t, 3H), 1.63(t, _ )
2-ethpxyll 78k A2iap @ Brer Hd nyhs 1y Bisnyold, benzpxd (ghlgride (IF) via

cre ek, Ky AT A AT gy carri

out €dldvé&Hhe Garepedn¢ddpound.
2-{2-ethoxyl-5-[4-(3-phenyl-n-propan-1-yl)piperidyl-l-sulfonyl]

henyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4- 15 one:
1 NVRKE R omp R (7Hardd GORE NSNS BT, 2HD « 2-41Cs,3H), 3.29
4-ethoxyl-3-(5-methyl-4-oxy:-7-n-propyl-4,7-dihydropyrrolo[2,3-d
(m, %ﬂlmﬂﬁ&% 5&)%’3 ze%e%qi@n@or@eq )Sofyfl pa@at%%‘gaha(m’ 2H), 7.14(d,
4- 3§henyl-a]-é)ropan-1-y1% piperidine. 2Q 1H NM%DCB% 6:0.90 (t, 3H),
1H) 5 175239- 81 3R BH)3HD 5071 84 (A orBH D08 (8248, 2 M)s, 39 040K 1H)-
2H), 3.77 (d, 2H), 4.09(t, 2H), 4.34(q, 2H), 6.61(s, 1H), 7.08-7.29(m, 6H),
0(dd, LH) 8(d, ~MS(ES"): m/z 594 (M+NH4). Compound 24: 25
MS(Eér?Zletl‘rln();;(Zyl- -gn-p oﬁy%) ino-I-sulfonyl) phenyl]-5-methyl-7-n- 60
Compound 21:
2-[2-ethoxyl-5(piperazinyl-1-sulfonyl)phenyl]-5-methyl-7-n-propyl-
3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) and excess amount of

piperazine.

14 NMR(CDCI3) §:0.91(t, 3H), 1.60(t, 3H), 1.77-1.86(m, 2H), 2.41(s, 3H),
2.47(brs, 4H), 2.96(brs, 4H), 4.08(t, 2H), 4.29-4.35(q, 2H), 6.61(s,

1H), 7.14(d, 1H), 7.80(dd, 1H), 8.70(d, 1H), 10.68(s, 1H).

MS(ES"): m/z 477 (M+NH,).

Compound 22:

2-[2-ethoxyl-5-(4-benzo[1,3]dioxol-5-yl-methylpiperazinyl-1-
sulfonyl)phenyl]-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]

pyrimidin-4-one:

1-n-propyl-2-(2-ethoxyl-5-(4-benzo[1,3]dioxol-5-yl-methylpiperaziny
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W02004/108726 PCT/CN2004/000487
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
WO20D4bAgIF245-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d] PCT/CN2004/000487

pyrimidin-2-yl)benzene sulfonylchloride (IB) was prepared from the

-1- ; ) AR Wa L yand.g 2-
PR AP BASIOIER AR 14) vas
0

prepahedesulting compofwrohwas reacted witthe-propylamine torgivet ¥umtitled f
compound. 1H NMR(CDC13) 6: 0.94-0.99(m,6H), 1.52(q, 2H), 1.61(t,3H),

1-n-propnii3y; am kogs; 30y arismetinvA oy rod e 4GQUd, And 4 3ARkRkoxy 1-5-(4-
benzém, %ﬁé;?ﬁi)‘ﬁl %gggg%mﬁz @%%ﬂrﬂg |2§5'§§§91’|%;}P)%04H?oy| chloride

(1F) 2rEaathexyhed N ol Gtiey sioxyetydpiziaes dio pebiotavi-of 1A was effectively
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one: 15

carriegdhoxi 3LG-ethyr410%g- LAIEEyICOMRMtopyrolo[2,3-d]

pyrimidin-2-yl)benzene sulfonylchloride (IB) was prepared from the

’W {9R R 1-B-propyd- ing-3-cyang:=4-ethylgyrole(IE) ~ethox

HA e z?ﬁlcﬁori@dé gg)%vfgﬁe%rjésp%h%% |hte§rM edia%é?@?lgngﬁé] IC%Q'41(S’3H)’
esuytiNg ¢ u s jpacted with2

2.5 G A S LaBEi ¢ (408 (&, 2, 4.34(a, 21),

5. 89 WIRRED C¥3) Gl 0901 H3H),6L 62 6318) iZ8@H)ZHY, - A 2¢(S, 3H)) ,3.32(5(dd, 1H),
4H), 3.85(t, 4H), 4.10(t, 2H), 4.35(q, 2H), 6.64(s, 1H), 7.10 (d, 1H),

8.76(d5(d#)LHN 8. @dsIH)YHY.84(brs, 1H). MS(ES+): m/z 496 (M+NH4).
25 Compound 26: 61 W02004/108726 PCT/CN2004/000487
2-{2-ethoxyl-5-[N-(2-hydroxyethyl)-N-methyl]Jaminosulfonyl}phenyl}-5
MS(ES"): m/z 611 (M+NH,).

Compound 23:

2-{2-ethoxyl-5-[4-(3-phenyl-n-propan-1-yl)piperidyl-1-sulfonyl]
phenyl}-5-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-

one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) of Preparation 5 and
4-(3-phenyl-n-propan-1-yl) piperidine.

14 NMR(CDCI3) § = 0.90(t, 3H), 1.23-1.31(m, 5H), 1.50-1.85(m, 9H), 2.25(t,

2H), 2.41(s, 3H), 2.52(m, 2H), 3.77 (d, 2H), 4.09(t, 2H), 4.34(q, 2H),
6.61(s, 1H), 7.08-7.29(m, 6H), 7.80(dd, 1H), 8.78(d, 1H).

MS(ES"): m/z 594 (M+NH,).

Compound 24:
2-[2-ethoxyl-5-(n-propylamino-1-sulfonyl)phenyl]-5-methyl-7-n-
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-methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
4-ethoxyl-3-(5-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
WO2QB4irioB72§1)benzene sulfonylchloride (IB) was prepared fromR@i&/&EN2004/000487

reaction of 1-n-propyl-2-amino-3-cyano-4-ethylpyrrole (IE) and 2-ethoxyl

propYes SHRRGRRA A fo SRR B NG TESiEiERD. 1A and IC.

e résulting compound wast%bc

-(2-hydroxyethyl)-N-methylamine to give the titled compqund. 1H
4-etf RIS EHBO B o R OB s S AYSKORKS rabod gy 3-<1
pyriﬁﬁémhé-—z)ys’l;}b%ﬁ)zénysﬁ’l%'dh %@lito?'l"ae‘l-%%m\%'/bsagér(épa#@d from the
7.14(d, 1H), 7.85(dd, 1H), 8.79(d, 1H), 10.89(brs, 1H). MS(ES+): m/z 466
reacthioNH4pTombawprdpy I -2-amino-3-cyano-4-ethylpyrrole (IE) and
2-{2-ethoxyl-5-[N-(2-hydroxyeth I-N-e_thy%minosulfonyl]phenyl}-_5 15 )
2-eth@w—?ﬁﬂﬁ%h@iﬂﬁi&%ﬁ&yﬁamk?& ]ﬁyﬁﬁﬁcﬁﬁ%@ﬁ@:mg intermediates ID,
ejhoxyir3; (5, B -3,{=dj rol ~-d - -
1A e e oY il DAt MR ¥ hropytamine to give
the teecliod afdmpouepryl-2-amino-3-cyano-4-ethylpyrrole (IE) and 2-ethoxyl
benzoyl chloride (IF) via the corresponding intermediates ID, 20 IA and IC.
The resultin% compound was reacted wit

h
"H NVRE@hadxetron M-ethyiSbitre 5 v 152 (Bl PEBMpbuf(Er 3H) » 1.77(m, 2H),
MR(CRC13) 6..0.90(t, 3H),.1.18(t 1.62(t, 3H),.1,79(m, , 2.4

2-4°glﬁ), é%% (mg, n%,(?,r‘%a (t?%?l), z%o@%?}émgﬁssz %: %ﬁi&aaﬁ@ 1‘#),%55@”’ 1H).,
7.10(d, 1H), 7.86(d, 1H), 8.81(d, 1H), 10.69(hrs, 1H). 25 MS (ES+) : m/z

6.64480 ( Hzﬁ:@?‘gﬁozé@ /108758 ey 04%0%159’0%145@&%-29@(“5’ 1H).
2-{2-ethoxy|-5-[N-(2-hydroxyethyl)-N-n-butyl]arr_]in_ogulfonyl}phenyl-5

MS (Eﬁ;hyhpf-a%ykﬁgwwqropyrrolo[Z,3-d]pyr|m|d|n-4-one

Compound 25:

2-[2-ethoxyl-5-(N,N-di1(2-hydroxyethyl)aminosulfonyl)phenyl]-5-

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

4-ethoxyl-3-(5-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]

pyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared from the
reaction of I-n-propyl-2-amino-3-cyano-4-ethylpyrrole (1E) and
2-ethoxyl benzoyl chloride (1F) via the corresponding intermediates ID,
1A and IC. The resulting compound was reacted with

N,N-di(2-hydroxyethyl)amine to give the titled compound.

'H NMR(CDCI3) & : 0.90(t, 3H), 1.58(t, 3H), 1.78(m, 2H), 2.39(s, 3H),
3.32 (t, 4H), 3.85(t, 4H), 4.10(t, 2H), 4.35(q, 2H), 6.64(s, 1H), 7.10
(d, 1H), 7.85(dd, 1H), 8.79(d, 1H), 10.84(brs, 1H).

MS(ES"): m/z 496 (M+NH,).

Compound 26:
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The titled compound was prepared from the reaction of 5
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
WO2QB4irioB72§1)benzenesulfonylchloride (IB) of Preparation 5 anBCT/CN2004/000487

N-(2- hydroxyethyl) N-n-butylamine. 1H NMR(CDC13) 6: 0.85-0.93(m,

2R SR oy onens -

—metIﬂyLIZ(d’—alﬁ’dﬁﬁjﬂdSlH}(ﬂ&@(@lrdWrﬁ@ﬁﬁ[tar,sza-lttﬂpMBiE$ﬁ m-21508e :
(M+NH4). Compound 29:

4-etRU%s hgw{é @tﬁyPXM'CBERPXVH#'e ORNAWPRYERRE 15T 2, 3-d]

met I 7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

pyrim{ﬁmh@eyﬁ)(rmeﬂhenydsarbﬁwtphehylamdeN(slB‘)nyA)@eenyﬂejaared from the
methyl-3,7- dlhydropyrrolo[z 3-d]pyrimidin-4-one (IG) was prepared from

reachPRactith of b-AmPEeR ) aro A et AR e afﬁEI Ipyrrole . (1E) and
2- etﬁﬁ?&%x 55 ihem's?fi’&énﬁr@‘%@“e&%b'\éév I|2r9te medlates D,

the correspo termediates ID a e resu |ng
1A C@muoundIWaS reagited Wlthesprbpyhlg[omlmmmpbm@glve tbvastltledreacted with
compound. 1H NMR(CDC13) 6: 0.82(t, 3H), 1.31(t, 3H), 1.49(t, 3H),
N- (21 g0y EhyAo s N BoH@Ae 4ts-9 BQ‘%mtlZlPl) 1] Ebﬁﬁ éaqmpound
6.90(d, 1H) 25 7.25(d, 2H) , 7.79-7.90(m, 3H) , 8.70(d, 1H), 8.97(s, 1H),

1y Nﬁ@@ ) ) MHESI (" ’Z§ﬁ2 (MENEH0 163 Y2004/ 5Q%426 21y, 2.41(s, 3H),

04/000487 dmpotind 30:

2 . 87¢42-8ipxvh SA@cenzpyphg nytagaino Ny sulfonplighepy) S-mesBlyl, 2H) , 6.65
-en proglz 3,7- dlhﬁogyr?olo[z 3-d]pyrimidin-4- onetm':'he t%led cor%)ggun ) (s,

1H) , WaSUgRRred Pm INGERFIONGY | 8_79(d, 1H), 10.89(brs, 1H).

MS(ES"): m/z 466 (M+NH4).

Compound 27:

2-{2-ethoxyl-5-[N-(2-hydroxyethyl-N-ethyl)aminosul fonyl]phenyl}-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
4-ethoxyl-3-(5-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared from the
reaction of I-n-propyl-2-amino-3-cyano-4-ethylpyrrole (IE) and
2-ethoxyl benzoyl chloride (IF) via the corresponding intermediates 1D,
1A and IC. The resulting compound was reacted with

N-(2-hydroxyethyl)-N-ethylamine to give the titled compound.

14 NMR(CDCE3) 6§: 0.90(t, 3H), 1.18(t, 3H), 1.62(t, 3H), 1.79(m, 2H),
2.41(s, 3H), 3.30(m, 4H), 3, 75 (t, 2H), 4.08(t, 2H), 4.32(q, 2H), 6.61(s,

1H), 7.10(d, 1H), 7.86(d, 1H), 8.81(d, 1H), 10.69(brs, 1H).

MS(ES"): m/z 480 (M+NH.).
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5 4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-y1)-benzene sulfonylchloride (IB) of Preparation 5 and
wo2anB£an81 pbenylamine . 1H NMR(CDC13) 6: 0.91(t, 3H), 1.52®@CIACN2004/000487

178(m 2H), 2.41(s,3H), 4.02(t, 2H), 4.13(m, 2H), 6.63(s, 1H), 6.80(d,
Compé Hhg’-9e7-55(m, 7H), 10 7.72(dd, 1H), 7.80(d, 2H), 8.54(d, 1H),
slH) 10 62(brs, 1H). MS(ES) m/z 588 (M+NH4). Compound 31:

-{2- eth razido ulfonyl} henyl}-5-methyl-7-n-
22PN A O L NI A S PLEE YA TG SeH Rt Foheny 1 -5

—metWap PrEPRISAJIRM the feaf (ﬂf'o rrolo 2 3-d]p rlmldln—4—one
ﬁthoxyl 3’6(5 r%gé?hyl 4-oxy-7-n- pro%))//l 4,7-dihy ropyrro 0[2,3-d]

pyri -2-y1)-benzene ulfo Ichloride of Pre rat|0n5
kR e CATRR DS 6. o%?éa} G SRR peaction  of

3 0 (t (
oot Pt T o o

pyr i (Nielllf42 - y:b)hmmz&h:esulfonylchlorlde (IB) of Preparation 5 and

2-{2-etho I 5-(2-dimethyl m| ethylamlno) -N-sulfonyl}phenyl}-5- 25
N-(25 ﬁ@rgf( HZJ iy r‘?'ﬁ]b[ées -d]pyrimidin-4-one: 64

W02004/108726 PCT/CN2004/000487 The titled compound was

14 NMRreRBER, om the rgaciiprosim, 6H), 1.29-1.40(t, ZH% 1.49-1.65(m, 3H),
4-ethoxyl-3-(5-methyl-4-oxy-7-n- propyl -4,7- dlhydropyrrolo[2 -d]pyr -

1.82imidim2-y2)-heqesnesnifongchivride $dneptainyd frenypierioudH) , 4.11(t, 2H),

Preparation 5 and 2-dimethylaminoethylamine. 5 1H NMR(CDC13) 6:
4.380®0(128Dry, 166RE GH), LEdem, 2HRZ o), 7288(ddH) 1Mo @8-82(d, 1H),
10 98'{%r§ OZlﬁ)ZH) 4.10 (t, 2H) , 4.34 (g, 2H) , 6.61 (s,

MS(ES*): m/z 508 (M+NH4).

Compound 29:

2-{2-ethoxyl-5-(p-ethoxylcarboxylphenylamino)-N-sulfonyl}phenyl}-5-
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

2-[2-ethoxyl-5-(p-ethoxylcarboxylphenylamino-N-sulfonyl)phenyl]-5-

methyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one (IG) was prepared
from the reaction of 2-amino-3-cyano-4-methylpyrrole (1E) and
2-ethoxyl-5-(p-ethoxylcarboxylphenylamino)-N-sulfonyl) benzoyl
chloride (IF) via the corresponding intermediates ID and IA. The
resulting compound was reacted with n-propyl bromine (IH) to give the

titled compound.

14 NMR(CDCI3) 6§: 0.82(t, 3H), 1.31(t, 3H), 1.49(t, 3H), 1.74(m, 2H),

2.40(s, 3H), 3.95(t, 2H), 4.16-4.32(m, 4H), 6.60(m, 3H), 6.90(d, 1H),

7.25(d, 2H), 7.79-7.90(m, 3H), 8.70(d, 1H), 8.97(s, 1H), 10.83(s, 1H).

MS(ES"): m/z 566 (M+NH4).
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1H), 7.11(d, 1H), 7.90(dd, 1H), 8,83(d, 1H). MS(ESJ: m/z 479 (M+NH9).
Compound 33: 10
WO AL 208%YB5-(4-ethylpiperazinyl-l-sulphonyl)phenyl}-5-ethyl-7#ET/CN2004/000487

propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

Compgiﬁligo?@-&(5-ethy|-4-oxy-7-n-propyl-3,7-dihydropyrro|o[2,3-d]
pyrimidin-2-yl)benzene sulfonylchloride (I1B) was prepared from the

2 (2R S e B S VR AR a ) o A Y- B-methy1-7
H . _ | . . . h
_n_pF_Bsgrﬁs@t,ma?ﬂ}vavssg\gqcsgg@g&edewaggﬁwPemﬁazﬂnsrﬁ% give the

titled compound. TH NM 13) 6 : 0.90-0.95(m, 6H), 1.56-1.60(m,

6H),.1.75(m, 2H), 2.49 (brs, 4H), 2.53 (q, 2H), 3.06 (m, 4H), 4.05 (q, 2H), . .
The 4#@%’ 6321”‘&? 1H),‘“‘f‘§0(d,pf( Pé}r)ﬁ(fdd, fg%.?g '9H), Fedction  of
4-etAGRAC 3H sMRs Ry I Mz 839 (YA Do SyAmR0YNS 3Ry dropyrrolo[2, 3-d]

2-[2-ethoxyl-5-(4-ethylpiperazinyl-l-sulphonyl)phenyl]-5-morpholino
pyr i mediyl-2ryptdpyied)zafieslid Fnyidhd-aimaenidid B)onef 26reparation 5 and

4-eth xyI-3-§5- orpholinomethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo 65
O_beV\?(?)é)b IEaﬁ@ﬁ‘?bN2004/000487 [2,3-d]pyrimidin-2-yl)benzene
sulfonylchloride (IB) was prepared from the reaction of

IH NMRR®HOIIIYano-g-rneppolingyethyinysiote (lﬁm%'dl%? yl '@9‘—9293@.41(5,%),

chloride (IF) via the corresponding intermediates IA, IG (IH) and IC.

4..02(keg respiting cop\geyngdivias BaslRGYithH) 1-ethgp(eerazing topie-thes5(m, 7H),
titted compound. 1H NMR(CDC13) 6:0.90-1.00(m,6H), 1.61(t,3H), 1.74(m,

7. 72804 2-3243.56(ma @), 3AHM, 5437 (MHFH) B.94(Es 2i)4.07(. 8Pltbrs, 1H).
4.34(q, 2H), 6.55(s, 1H), 7.15(d, 1H), 7.78(dd, 1H), 8.75(d, 1H).

MS(ES*): m/z 588 (M+NH4).

Compound 31:
2-{2-ethoxyl-5-(N2-acethydrazido)-N1-sulfonyl}phenyl}-5-methyl-7-n-

propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

The titled compound was prepared from the reaction of
4-ethoxyl-3-(5-methyl-4-oxy-7-n-propyl-4,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)-benzenesulfonylchloride (IB) of Preparation 5 and

acethydrazide.
'H NMR(CDCI3) & : 0.90(t, 3H), 1.56(t, 3H), 1.79(m, 2H), 1.90(s,3H),

2.39(s, 3H), 4.09(t, 2H), 4.27(q, 2H), 6.67(s, 1H), 7.01(d, 1H), 7.52(brs,

1H), 7.9(dd, 1H), 8.74(m, 2H).

MS(ES"): m/z 465 (M+NH.).

Compound 32:

2-{2-ethoxyl-5-(2-dimethylaminoethylamino)-N-sulfonyl}phenyl}-5-

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
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MS(ESJ: m/z 576 (M+NH9). 10 Compound 35:
2-[2-ethoxyl-5-(4-ethylpiperazinyl-l-sulphonyl)phenyl]-5-(pyrimidin
WO02004&/1e8w2aG-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-onePCT/CN2004/000487

4-ethoxyl-3-(5-morpholinomethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo

) Nl . ; ]
The [ 2RI IRSn0) e”%%%fonyl’}ﬁn%% _2)%2&chﬁ)ﬁepa%f°m&ct-on of

the reaction o no-3-cyano-4-(pyr yrrole (IE) and

4-etResthydx8 bebzoy tiNdride- (i vid -the poupsilendjdg dibgaedipiasr o2 , 3-d ] pyr
IG (IH) and IC. The resulting compound was reacted with

imi dinmAyshirban engre tomidalbapiing. (LANMMetsdteh: from previous

=1.00(m, , 1.6 . H), 20 2.53 (m, 4H),
Prep%%%%rr‘?&% gﬂgl%sgz‘ﬁ%e%%ﬁt%%@gg%ﬂ " '6.69 (s, 1H),
7.11-7.15(m, 2H), 7.77(dd, 1H), 8.68-8.71(m, 3H). MS(ES]j : m/z 569
H NMRIEODEA):)Compousd 6, 3H), 1.61(t, 3H), 1.80(m, 2H), 2.09(m, 6H),
2-{2-ethoxyl-5-(4-ethylpiperazinyl-I-sulphonyl)phenyl}-5-methyl-7- 25
2 . 364tyl-2fNdiR d4e(sroBi), 3-3] Y AMidirRdon & BOW02a6Y108724(q, 2H), 6.61(s,
PCT/CN2004/000487

1H) , 47thd(d-3-Bnet iyl Fogdd ] -alikh3, 7ediBSapy irdp[2, 3-d]
pyrimidin-2-yl)benzene sulfonylchloride (IB) was prepared from the
reaction of 2-amino-3-cyano-4-methylpyrrole (IE) and 2-ethoxyl benzoyl

MS (E&horid&\(iF) 4#th€VEdiféshonding intermediates ID, 1A, IG (IH) and 5 IC.
The resulting compound was reacted with 1-ethylpiperazine to give the

Compgﬂ@qjcg@pound. 1H NMR(CDC13) 6: 1.00(t, 3H), 1.65(t, 3H), 2.37(q, 2H),
2.41(s, 3H), 2.50(m, 4H), 3.09(br, 4H), 4.31(q, 2H), 4.95(m, 2H), 4.96(dd,

2- (239 D 2R AR S D L RA SRR - ety -7-n-
propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
4-ethoxyl-3-(5-ethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo[2,3-d]
pyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared from the
reaction of 2-amino-3-cyano-4-ethylpyrrole (IE) and 2-ethoxyl benzoyl
chloride (IF) via the corresponding intermediates ID, 1A, 1G (IH) and
IC. The resulting compound was reacted with l-ethylpiperazine to give

the titled compound.

4 NMR(CDCl3) & : 0.90-0.95(m, 6H), 1.56-1.60(m, 6H), 1.75(m, 2H),

2.49(brs, 4H), 2.53(q, 2H), 3.06(m, 4H), 4.05(q, 2H), 4.34(q, 2H), 6.61(s,
1H), 7.10(d, 1H), 7.75(dd, 1H), 8.79(d, 1H), 9.90(br, 1H).

MS(ES"): m/z 519 (M+NH.).

Compound 34:

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulphonyl)phenyl]-5-morpholino
methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

4-ethoxyl-3-(5-morpholinomethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo
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MS(ES+): m/z 503 (M+NH4). Example 2 Experiments of penis erection In
order to demonstrate efficacy of the compounds of formula | in 15
WO2atahed7 abfunctional impotence, the penis erection experimeROTAEN2004/000487

established by using the male rabbit as experimental model cross

r ischoff, j : ' : igna
2 SBIFEIRRE o T RSO AEBIAEE (1T hreparea fron
the FEatbidrapyoldl2 Andipyrcidipaihond -Abaelinsliveomesthyi$pslved kdo (IE) and
water, and injected to conscious-rabbits intravenously (i.v.

2-etwxyd-S1agaay Erctdor dde &d&&;%@b&%rﬁﬁ&ﬁﬁéﬁﬁ@q@ﬁ@rﬁ&tﬁﬂgd iates 1D,
1A, bi:{:?reg]_qi?at %n ’666%90 %W\delgpég'ﬂvtffn terc%i?séé AB%was reacted with

administration of ove-mentioned agents. The'r s of typical
1-eth9MpPgBEaMIths tecypexpaienariviee iseshouable 25 1. Table 1.
penis erection efficacy of 3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one
1 derivatives 67 W02004/108726 PCT/CN2004/000487 Compounds Length
H NMB(feltibkaderfis: @@ ol PLETmPHE0 hirPddkmindtdo fhin74(m, 2H), 2.32-2.56(m,
Compoundl-HC1 8.3 5.7 5.3 2.0 1.3_Compound|-2HC1 1.3 3.0 2.01.0 1.0
81 Coric P10 B4R 2. 77 0 Ubhpodtide. T 661 208 d734Ca. 2.
.0 Compound|9-2HC1 1.7 4.0 4.3 4.0 0.0 *The data above were the

6. 552§erab'éu/aﬂe 815@[5ea?é@exger%§&ﬁjtgl’ méRsur@ménior 3 Fbbits. The

results showed that the above
MS(ES"): m/z 576 (M+NH,).

Compound 35:

2-[2-ethoxyl-5-(4-ethylpiperazinyl-1-sulphonyl)phenyl]-5-(pyrimidin
y1-2)methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

4-ethoxyl-3-(5-morpholinomethyl-4-oxy-7-n-propyl-3,7-dihydropyrrolo
[2,3-d]pyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared from
the reaction of 2-amino-3-cyano-4-(pyrimidinyl-2)methylpyrrole (IE)
and 2-ethoxyl benzoyl chloride (IF) via the corresponding intermediates
ID, 1A, IG (IH) and IC. The resulting compound was reacted with

l-ethylpiperazine to give the titled compound.

1HNMR(CDCI3) &: 0.90-1.00(m, 6H), 1.60(m, 6H), 1.75(m, 2H), 2.37(q, 2H),

2.53(m, 4H), 3.06(m, 4H), 4.01(s, 2H), 4.07(t, 2H), 4.35(q, 2H), 6.69(s,
1H), 7.11-7.15(m, 2H), 7.77(dd, 1H), 8.68-8.71(m, 3H).

MS(ES"): m/z 569 (M+NH4).

Compound 36:

2-{2-ethoxyl-5-(4-ethylpiperazinyl-1-sulphonyl)phenyl}-5-methyl-7-
allyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
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3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one derivatives had the good 5
potential in treatment of functional erectile dysfunction with the
WO20hwr/d@sii&s of quick onset and prolonged effectiveness, espeCiBAZNB@04/000487

compoundl-1HC1. Example 3 Experiments of the effect of single

4-etABTRYYSHEALRN i e foilis o ﬂ@z‘if-@??-@i FORYISPaTER e g

© malé rat and the estrogenize fema:%ler t were keptﬁgét}he Egrme cagg for 1

pyr i 8 i -ary Nbeade ras sudlfd agd ¢ind thel siexugll Bypeviascesrépereatie from the
female rat was taken out of the cage, and the experimentsﬁk;%gan after

reactomAd rar 8falea ooty AR cdg8edy ARyd Bl EabhRIsaicdnfpbupyy | benzoyl

rally-adminisigred | 0 e grouR yvas
cnnol ¢ ESTIEEEC AP A S BRI HENEIG (1) anc
IC. ThrCorisolIrPHp Venpdmisieses nehcedinew®BW028aHPgTderazine to give
PCT/CN2004/000487 at the equal volume (0.1ml/10g) . Fifty minutes
the irddeghniestrRidnd the tested male rats were placed within a observation
container (both the diameter and the height of the container were 24cm),

1 lesrat d ' f inytes. After that
e ez POCE Il ork Bk e 25miagdr T tedi L C5+ 3D
2. 50RRN2ARNOS the FRA(S Fats 50 minaigevaspbservechunder theny . 4.96(dd, 1H),

non-inteffering condition usihg Panasonic WVCP410/G monitor, the latent
5.01gddqdldfssradds (timdsHdf,sGaddiés aslwgl] &s the(dtettderiod@:2 (itheé, 1H) , 8.71(d,

coitus and times of the coitus. All the experiments were carried 10 out at
1H), 2?—-274?‘,(,%d éd'r'ﬁpleted before 11:00 AM. The comparative results among

the compounds of the invention, the blank and the positive control drug
MS(EW?”%U’Ei_t@é%WGVﬁNﬁW. in Tab_le 2. The experimental results showed

that all the indexes of sexual function

Example 2
Experiments of penis erection

In order to demonstrate efficacy of the compounds of formula 1 1iIn
treatment of functional impotence, the penis erection experiment was
established by using the male rabbit as experimental model cross
reference to Bischoff’s method. (Bischoff E. ; Schneider K, International

Journal of Impotence Research, 2001, 13, 230-235)
The hydrochloride of 3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one

derivatives was dissolved intowater, and injected to conscious-rabbits

intravenously (i.v.) (0.1mg-3mg/kg) . Erection was accessed by comparing
the length of penis before and at 0, 30, 60, 90 and 120 minutes after
intravenous administration of the above-mentioned agents. The results
of typical compounds in this erectile experiment were listed in table

1.

Table 1. penis erection efficacy of
3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one derivatives
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of the rats were obviously enhanced after they were administered with 15
compound 1-HC1, namely, the latent period of straddle and coitus were
Wwo20emAatkaig8hortened, and the times of the coitus was obviousBCT/CN2004/000487

increased. And the effect of the compound 1-HC1 was stronger than that

of the Sildenafi

citrate group, especially, the times of the coitus was
Compowmtismore thap that of the positiverggtitrobdracablpi. Q) nAl thenm)
indexes 20 of sexual function of the rats were also obviously enhanced

after they were

the latent period ®féélus was
[herefore, the

control group

orally administered with Con

ompound of {

V npound 6-HC1,
A arkably shbRefMhan tha
e general formula | of the

in particular,
t 9P thid Positiv

120 min

present invention can obvious

Was%tr%nger tham
3,7- d!hydrgpyrrn!nr‘) 3- rl'ln\/rlmurlln 4-one_de

Comppunghl s

ly enhance the sexual functi
o of Silder|afi

k gitrate Tab

rivatives on-the |ndnxes of

on of rats, and
-é). Effect of

1.3

sexug] f

Comp 4 26

N A |

iggrmale rat/é éerage val
/CN2004/000487 Grou

ne nfthao

Af rat

nariod f Qtra

oI

ﬁtandard a
%e umber th

Adla naria

%1 tions) 69
atent times

tha A~

1.0

S Ul LIIC ur rat

I o
METTUU UT St

Af
APIC L v i) IUU UI

LI Ic bUILuD

Compﬁhﬂ%el H’I@]) ca@u%(mm) salin ng 1y 8.9+3.6D4.1+3.62 16.244:p2

: . 0.0
3.4+4.64 Compoundl 9 2.61.13** 7.62.70 7.1+5.62** 13.18.77**# -HC1

:938.85.859.08.50 -HC1 Silgenafi 19
Comp8Hdslihlg ¥ +1 0.0

728-,8.2+4.02**§._2;|-5.25 1 qitatg Compareg with the
group of saline, [*P<0.05, **P</0.01; Compared with the group of Sildenatfi

Citrate, #P<0.05,

Compound19-2HCI | 1.7 4.0 4.3 4.0 0.0

*The data above were the average value of repeated experimental

measurements of 3 rabbits.

The results showed that the above
3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one derivatives had the good
potential in treatment of functional erectile dysfunction with the
characteristics of quick onset and prolonged effectiveness, especially

the compoundl-1HCI.
Example 3

Experiments of the effect of single administration on the coitus function

of male rats

After purchasing, the male rat and the estrogenized female rat were kept
in the same cage for 2 days, and the male rat would acquire the sexual
experiences. Then, the female rat was taken out of the cage, and the
experiments began after the male rat stayed alone in a cage for 5 days.
Each tested compound was orally administered in a dosage of 24mg/kg,
the positive group was administered with Sildenafil citrate(Viagra) in

a dosage of 24mg/kg, and the control group was administered with saline
68




10

15

20

25

Example 4 5 The bioactivity inhibiting phosphodiesterase of compounds of
formula | The bioactivity inhibiting phosphodiesterase 5 (PDES5) of
WO i@ 8iidcof formula | was measured cross the reference of REIH@HIR004/000487

(Hidaka H, et al Biochim. Biochim. Biophys. Acta, 1976, 429, 485;
KimD-K, et al., Bioorg. 10 Med. Chem. 2001, 9, 3013) . The inhibiting _ _ )
at theiaareiPpebunss detdihdd@Using A Ye i ana fite madpd bf stration,

chemical flugrescence. The method was as_follows: firstly, the reaction _
the fratathuall Fets e RHERTaNB KR GoPPRREYRLERS, SOkafner (both
the W%%QEH%WHH%G'PMeMﬁ%ngl?{e_&'W@t'EB&EWWW%@Pé?MeJ and the male
(TopCount Counter) , by 15 which the optimal reaction condition was
ratsdaicapted. Urder thewopermizacnitene2i10872anutes. After that, two

PCT/CN2004/000487 conditions, the inhibition experiments on PDES
estrogenizeRdiaRale Faths¥pbh el bsEbnipdthdhrasondadaer - The sexual

behaliilingFalg0n phopphqdigstergse éwaﬁibﬁ}fgénqﬁgéﬁlo% %rYed under the

example, when the concentration of compound 1-HC1 was 10-8mol/L, the

non-inhilefe rata@icondinpbondis-HglRemBEESIwap\ERa2-06G mdridor, the latent
_inhibiting rate of sildenafil on PDE5 was 31.67%. 71 )
period of straddle, times of straddle, as well as the latent period of

the coitus and times of the coitus. All the experiments were carried

out at 21-24°C, and completed before 11:00 AM. The comparative results

among the compounds of the invention, the blank and the positive control

drug Sildenafil citrate were listed in Table 2.

The experimental results showed that all the indexes of sexual function
of the rats were obviously enhanced after they were administered with
compound 1-HCI, namely, the latent period of straddle and coitus were
remarkably shortened, and the times of the coitus was obviously Increased.
And the effect of the compound 1-HCl was stronger than that of the
Sildenafil citrate group, especially, the times of the coitus was much
more than that of the positive control group(p<0.05). All the indexes
of sexual function of the rats were also obviously enhanced after they
were orally administered with Compound 6-HCI, in particular, the latent
period of coitus was remarkably shorter than that of the positive control
group. Therefore, the compound of the general formula I of the present
invention can obviously enhance the sexual function of rats, and its

effect was stronger than that of Sildenafil citrate.

Table 2. Effect of 3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one

derivatives on the indexes of sexual function of the male rats (average

values*standard deviations)
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Groups Number the latent times of the latent times of the

of rats period of straddle period of the coitus
straddle (min) coitus (min)

saline 17 8.9+3.69 7.1£3.62 16.2+4.02 3.4+4.64

Compoundl | 9 2.6E£1.13== 7.6£2.70 7.1£5.62%%* 13.1+8_ 77"

-HClI

Compound6 | 8 6.4+3.07 8.0+3.93 |8.8+5.85+ 9.0+8.50

-HCI

Sildenafi | 19 5.0+4.74% 12.7+7.18 | 8.2+4.02#% 8.2+5._25x%

I citrate

Compared with the group of saline, *P<0.05, **P<0.01; Compared with the

group of Sildenafil citrate, *P<0.05.

Example 4

The bioactivity inhibiting phosphodiesterase of compounds of formula

The bioactivity inhibiting phosphodiesterase 5 (PDE5) of compounds of
formula | was measured cross the reference of methods (Hidaka H, et al
Biochim. Biochim. Biophys. Acta, 1976, 429, 485; Kim D-K, et al., Bioorg.
Med. Chem. 2001, 9, 3013). The inhibiting activity of PDE5 was determined
using SPA technique and the method of chemical fluorescence. The method
was as fTollows: firstly, the reaction time curve and the enzyme
concentration curve of PDE5 reaction system were determined by
Microplate Scintillation & Luminescence Counter (TopCount Counter), by

which the optimal reaction condition was determined. Under the optimized
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conditions, the inhibition experiments on PDE5 were carried out.The
results showed that compound 1 had stronger inhibiting rate on
phosphodiesterase 5 than that of sildenafil. For example, when the
concentration of compound 1-HCI was 10®mol/L, the inhibiting rate of
compound 1-HCI on PDES5 was 65.62%, but the inhibiting rate of sildenafil
on PDE5 was 31.67%.
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