20

.WD2004/ 108726 PCT/ CN2004/ 000487 What clainms is: 1. A
conpound of the general formula | : | *159159%*
wo@EdQ0ARs7wherein RL is H, Cl-C4 branched or sthRcqi/ghNg004/000487

chain al Kyl; CI-C4 halogenated 5 branched or straight

thgal %‘:‘%iﬁ C2OI C6I a: kenyl ; C2-C4 al kynyl; pyridyl,
g !y be opt ronat .y subst i tut ed vi ¢ nl[IHITINANE
*159159*

substi t uent s may be optlonally substltuted with
1.8r compeurid|diowhrgIgretps: fHalvdgen, ‘cyano, nitro,
hydr oxyl, carboxyl, guanidino, Cl1-C4 alkyl, Cl-'C4
al koxyl, Cl1-C4 alkanoyl C3- C5 %ycloalkyl
substituted phenyl, subst i t ut 10 heterocycllc
group, CONR5RS, NR5R6, Ro2R 02RB or SO2NR R ;

s H CLC3 branched o stifiglt Bhaim al kyi ¢ L ® L

hal ogenat ed branched o 0
stitu#gd phenyl; except H, *Gooo02*

al kenyl ; C2-C4 al kynyl ;
t he above substituents be optionally substi t ut ed
sgroups: hal ogen, cyano-,

with one or nore follown
nitro, hydroxyl, carboxyl, 15 guanidino-, Cl-C4 al kyl,
Cl-C4 al koxyl, Cl-C4 al kanoyl, C3--C5 cycl oal kyl
wheub$hiR'utsed; iat-€5 beyothed group;aiGONRER Ln NRBRL ; CCORRBaLogenated
NHSO2R9 or SO02NR1OR11; R3 is H Cl-C6 branched Qr .
brenchpgRr éﬁé?hgla’F I@)l"lalW']‘?JC}Wlﬂagf‘ 2 M f&ﬁ‘ﬁw&m 37 Ca alkynyl; pyridyl,
subst.i t ut ed oal, kyl. .ar
PYEFIighn %#ker%l azoéé/ éa %e kif/hzlth%m s H Egg%%uents may be

o&ﬁ%’ﬂﬁ@@? s%‘bs%ﬁﬁ@tgﬁlhlﬁh%r& &t ke II1CBWIAY dI@ups: halogen, cyano,
optionally substituted wwth C3-C6 cycloal kyl or Cl1-C4

nlalﬂooxsli’drMMCalrbeﬂylg @an@ding) kKSargh;alkyl, Ci~Cq alkoxyl, Ci~Cq
alkanoyl, C3~Cs cycloalkyl, substituted phenyl, substituted

heterocyclic group, CONR®R®, NR°R®, CO,R’, NHSOR® or SONRR';

R%®is H; C,~Csbranched or straight chain alkyl; C;~Czhalogenated branched
or straight chain alkyl; C;~Cgalkenyl; Co;~Csalkynyl; substituted phenyl;
except H, the above substituents may be optionally substituted with one
or more following groups: halogen, cyano-, nitro, hydroxyl, carboxyl,
guanidino-, C3~C4 alkyl, C;~Cq alkoxyl, C,~C4 alkancoyl, C3~Cs cycloalkyl,
substituted heterocyclic group, CONR®R’, NRR7, CO,RS, NHSO,R® or

SO,NR*'R!;

R} is H; C,~C¢ branched or straight chain alkyl which may be optionally
substituted with C3~Cg cycloalkyl or C;~Cy alkoxyl; C,~Cq alkenyl; Cy~Cy

alkynyl;

R? is H; C,;~Cg branched or straight chain alkyl which may be optionally
substituted with Ci~Cg cycloalkyl or C;~Cq alkoxyl; C,~Cq alkenyl; Cy~Cy
alkynyl;

R® is H; C;~Cs branched or straight chain alkyl which may be optionally
2
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R5 is H Cl1-C4 branched or straight chain al kyl which
may be optionally 2 W2004/108726 PCT/ CN2004/ 000487
wewhstiibated with OH NRG6R7, ON, CONRG6R7 or COXRS;/CN2004/000487

CZ-CZ4 al'kenyl whi ch may be optionally substituted
with CN, CONR6R7 or CO2R8; C2-C4 al koxyl optionally .
subabstutart @dtii @t NRERZ; CY CZOEB R Ré)@ﬂzFB CL21 Brikgelédihich may
or straight chain alkyl optionally substituted wth
beOHIOrioNRERY; CONRERUSCEOPRSh HAf SR RNRBR ;CO:R";  Cp~Cs alkoxyl
NHSO2NRG6R7; NHSC2R9; SO2NRLQRL1; or _ph I yridyl,
OPHy PR nﬁl‘Fk?StHﬁu&ﬁfol‘”S}% dxa2 gl ch,2~‘fhiagjg%ci’§>’lls tqﬁi éﬁy ranched or
LK A hther, I chpd S iORakhYoH or NR®R’; CONRSR’;
e el R ot ry e anc B e eath
cobRijepensient | WRERGr NIQI,CA T amied e’ orSOsiR'ARGht ocIphienyl, pyridyl,
alkyl; or R6 and R together with their_ attached .
pymiintdgen atiorhdeeriyio pyarolvilnyFhiprperidyihienyl, or triazolyl,

Jorpholinyl, 4-N (R12) -piperazi.nyl qor imd [ yl,,
eigheRert ofThgh o iog)%sz“%’gﬁéﬁuybssdﬁéttﬁ Lr b i, hy!
or hydroxyl; R8 is H Cl-C6 branched or straight chain

R°aridy R’ opte ealnl yndebetdenitledH aFt fn-€1-oanghrgx gr, straight chain

C1"C4 al kyl ami ng,  di al kyl ami no;, . substituted phenyl
T GRS, 2L ol 0 SUSLL LU e PR gen acon corm

pysrlflg%.h%g{ g%ﬁ)&r@@yf hﬁoﬂal@glilr%/qu 15908t ;Mp%ka@ﬁ%'i}%loraﬂgidazolyl,

subst | het erocyclic group are defined as the
cidpeverf R9hi s Gls Grabkyl 1 ppsitonalduy esubsth trudtgdy Wicrthhydroxyl;
NR6R ; R10 and R21 are each independently H or Cl-C12

sby anghed_ or | chaj L q9enat 8dsupstituted
R blrsaﬁffhgbl eé)"rbg Iﬁ%%ﬂ%rczEg%%l%@k%;alac%@apﬁgnyl : 28 SHPSELEHEE
wiG2r €6-@) kyiyty1or cC3e o1 ryTdmialdy Hiadky RiG rand sRbsti akieed phenyl
together to forma pyrrolinyl, pyrrolinone group, ,
arpi pelps oyl uterbnptofdandlic deay RLIN1ichider aghnyitutgrs)pen the ring
and R' together wiith their attache itrogen _atom .
of GPREALBY PRI GgFr SPPHoHe Grolp e bl per Ky e oup are defined

olinyl, 4-N (R13) -piperazinyl which are
a%BH*%n%W 'substituted with OH ON, CO2R8, 25 Cl-C4

Rgﬁgz&;g? %rkgsét\lrgg%%g%aflhyalsrtllbgltklﬂ,l’ceglv\-r% %}RKQX;W '

R'% and R' are each independently H or Ci~Ci; branched or straight chain
alkyl; Ci1~Cshalogenated branched or straight chain alkyl; C:~Ce alkenyl;
C,~Cg alkynyl or C3~Cs cycloalkyl; or R'® and R!* take together to form a
pyrrolinyl, pyrrolinone group, piperidyl, morpholinyl,
4-N(RY®)-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,R®,
C,~C4s branched or straight chain alkyl, C;~Czalkoxyl, NRYR'S or CONRMR'?;
substituted phenyl, substituted heterocyclic group, or C;-Cs branched
or straight chain alkyl substituted with substituted phenyl or
substituted heterocyclic group, the said groups are optionally further

substituted with OH, CO,R®, NRYR!'®>, CONR!*R™, or linked together with
3
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.substituted phenyl, substituted heterocyclic group, or
Cl- C6 branched or straight chain alkyl substituted
wosiobh /suBBL 6t ut ed phenyl or substituted heter ®fF¢LNg004/000487

group, thée sard groups are optionally turther

bst |t ed Wit R N .
an?glﬁ‘f(]éds oYet u&redwﬁme% %%%%gge@%gwg%%&?up bY@
ca@POterg st i tuted phenyl or substituted heterocyclic
group by a Carbonyl group; R12 is H Cl-C6 branched or

WStr | Kyl _which e ont .
R 653{ t(gfdg %ep%gﬁﬁtradf aIlkgubstl Fured %e optionally
suB¥g[t93(lyéd erltg'lpgéhy'al aldéoé}’Iaﬂ.k?ﬂ-ASL%tfﬂtldeE@abiiWyd@ry@G,or C1~Cyq
kenyl ; C2-C6 al kynyl; or C3-C6 cycloalkyl; R13is H;
aTE&xyIB bmamﬁfﬁﬂhdnbaikyabghb Chaa kel Wyl ; CEZE @B kynyl; or C3~Ce
branched or strai %gt chai n al kyl substituted wth
cyelogk gl Moxyt B (2-BePbraskibar TrrasoPhi gt ichbl i iafkifis branched

supstit wi th ; [ t
orcﬁ‘éf‘?llgaﬁ%k Cl%aéﬂbs%g%/gtseu Stlt%ﬁ% %ﬂ_@ccg &gkgxg%cﬁdegh branched
or°%t§5[ Qkﬁhég% Gchadyn §h5¥£1§&&éﬁ|dﬂﬂ%e%kabhthe¢@qGGbranched or

ranched or straight chain alk substituted
stmwhcaumgmﬂ;ylczusatmmwt@m&& gl §htCchadmched or straight

hydrocar byl substituted with CO2RS; ranched or
chaf pap YL kIS i EHYBR ot bR R ngt™ %&&%chﬁgdoﬁh%gﬁlght chain

o SR 1 IO 500 OUR B SR g cnas

hy@oeak@gﬁn@&@@hlbmré@heatar cotr®qi ghtcchabfchbkydbr €2rfht chain
al kenyl; C2-C6 al kynyl or C3-C6 cylcloal kyl; or

hyplmbyethyl eaelggw@tsvlstgtoupd (phezy,l?@)r SWﬁtclh’—wt§d heterocyclic group
optionally substituted with Cl-C6 oNn its 14515

ast ePHPARF O and2Rrs &O8Redch |r‘ﬁ§§15er$dentc1ry G (NEANELR R CamCs

hgiopgggﬁ?d%Eaﬁgﬁgégﬂi éﬁﬁ;ﬁﬂtéﬂJQHalﬁg% Q§~Q%%@§@ﬁgl°%2 Cgalkynyl

ai hai n al Kyl ituted with Ci*-
oralclgw&yl@xo@cm b&ap@h@@ltrqueslbr algbbl cfwdup ahkygh20), which is
substituted with hydroxyl; or R14 and R15 together
optiithafl hgi sulat t doted mithogersatldmlf epmita pyFRbHalnyl |
pyrrolinone group, piperidyl or norpholinyl; and
R* and R!® are each independently H; C;~C4 branched or straight chain

alkyl; Cz~C, branched or straight chain alkyl substituted with Ci~Cjs
alkoxyl; or Cy;~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;~Cy alkoxyl, halogen, cyano-, CF3, OCFjs,
Ca~C4branchajorstraightchainalkyl<n1thephenylring;Thesubstituted
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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.the substituted phenyl refers to a phenyl which is
substituted with one or nore groups selected from
wd2bo4ZAoab kexyl , hal ogen, cyano-, CF3, OCF3, 2®CCYc<K4004/000487

pranched or strai ght cnaln aIKyI on the phenyl ring;
The substi t ut ed het cllc er
Clﬁ%xﬁf%ﬂ?%eﬁ‘ﬁb§t€8ﬁ9 % %§ Fog

as'ClaederQﬁc% g?%ttria?cﬁﬁgfohagﬁrglaéyqrﬁrﬁlrfd n@?(:q%fltk@)lxmlﬁﬁlno group;
or three hetero-atom selectéd a group consisted of

n|trogen oxygen, nd sul fur atons; the substituting
Orgrltis R HIRECHEL 67 Jchc"?‘chepﬁa 3 carel'%® 2004/ 108726
PCT/ CN2004/ 000487 Cl1-C4 branched or strai ght chain
al kyl, C1-C4 al koxyl, amino, as well as Cl'C4
branched or straight chain al kyl amno, Cl-C4
2.@11506%411%9\111{@ SEQMR G dheliziphar heedtherl li¥ c,~C; branched or
acceptable salts . 5 2. The conpound according to claim
stiam@Rte¢wafm_ahky@lbﬁslbnahbheduﬁﬁltgtealghthc¢wﬁrpr more groups
al k gtlonally substituted with one or npre groups
sed@F %‘f‘e r@mﬂn%@%w%ﬁ%%t efl bfet hRL VTG Ag~Ce alkyl, Ci~Ce

1- 1 al koxyil., | ka d het 13
8, AL, e B A pocerocyenic
QQbIRG&ZNE@@d NRORER1I0 R2 is H O -C3 branched or
stralght chain al kyl optionally substituted wth one

R? floil IHO\I\ﬁhg: okyrgquc e!dte(é%::%tf [ gq?ytl cgr ougettf}{)y si %E?_QHQh}E I'E%bstltuted

w1tﬂ%tcﬁ{e08¥9rlo|r% S @Q\P@f&%r&ﬁ@ NRAR/ cofBi d fedHo £ @2eCGlollowing:
branched or s ralght chai n al kyl which may be

subptienabd phesyhst s thitteid uetihh @3 104 yey ¢ koafdud ,, COIRTS, and NR°R';
al koxyl; C2-C4 al kenyl; or C2-C4 15 alkynyl; R4 is H
G &4 B @m&{edsgfaétgfglgﬁQabHa% l@i'ky%kﬁbclﬂ%éybﬁe optionally
opti onal | substituted w t'h " C5 cycl oal kyl or
s@kt@auﬁé&(%ydh ce2: Céyal &enyt L, @Fcﬁlk&ylal%yﬁyla,lkasyl, or Co~Cy
is H Cl-C4 branched or straight chain al kyl which may
allkyngpti onally 20 substituted with OH NR6R7, ON
CONR6R7 or (CO02R8; C2-C4 al koxyl optionally

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

e%mlno, as well
a

substituted with C3~Cs cycloalkyl or C;~C3 alkoxyl; Ca~Cgqalkenyl; or C;~Cy4

alkynyl;

RS is H; C1~C4 branched or straight chain alkyl which may be optionally
substituted with OH, NR®R’, CN, CONR®R’ or COzRS; C,~C4 alkoxyl optionally
substituted with NR®R7; NR®R7; 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; C1~C4 branched or straight chain alkyl,
or R®and R’ together with their attached nitrogenatom formapyrrolinyl,
piperidyl, morpholinyl, 4-N (R'?) -piperazinyl or imidazolyl, either of

which is optionally substituted with methyl and hydroxyl;
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.substituted with NR6R7; NR6R7; NHSO02NR6R7; NHSO02RO9;
S02NR10R11; or phenyl, pyridyl, pyrimdinyl,
wo2modazoesyte oxazolyl, thiazolyl, thienyl or PCT/CN2004/000487

iyrﬁzoiy;,leither of which is optionally substituted

with nethyl; R6 and are each independently H, C

R® iy MyPanEhdd BFaE‘E?%ﬁB ot S&ﬁéilﬁﬂa ‘E‘W“ agg‘ygr'y% and R7
together with their attached nitrogen atomform a

R® piyer 1o+ EnyALkypi petidydl Lymeysissicnyed with NR°R';
4-N(R12) - pi perazi nyl or imdazolyl, either of which

R4 sSnQRL Qnal Lycsubstdpobutied: W tthoret hyl, BREnsys @xybtrdight chain
WD 2004/ 108726 PCT/ 004/ 000487 R8 is Hor C1"C4

alkyanched; balsgerstght bodraihredabk pitraROhf $h@inGsl kil eyF2~Ce alkenyl;

optionally substituted with NR6R7;, Rl d R h
C21 rrd bl Oy CH Gr St <2 WriaREhd EB”rdo sptq?éf‘gﬁfla‘[cﬁ%?eﬂ‘cer to form

al kyl ; Cl- hal t. ran or Sstraj hai :
e
4-QYRE9abkyl raPin R0 amd® Bd Rékesydrgat heth thef oravtaahed nitrogen
pyrrolinyl, pyrrolinone group, piperidyl, mnorpholinyl,
awﬁNf@msp pprpet azihy| pyorolRtoand 9ROEPt 0géPhEdw ¢ norpholinyl,
their attached nitrogen  atomforma rrolinyl . .
4—Byﬁ¥3érp68ﬁ§aﬁ+w’ t I%pé??%ﬂr,o]‘ﬁﬁr 658'(? t‘yllo’nalq. substituted with
4- N( RL3) e pi s nyh e ot ' ' 1415
oG B PEI TR Re b Mes A p e Eep e,
orSEdarleiP ; ghakpnialkyd ph&dy G3sabkoxyilte NRIddEUGGy cldre group, or Ci1~Ce
CONR19R15; substituted phenyl, substituted
brhecbedcyel isc rgiobp, abky C1suBst brdcheti 0y Sthsiigmted phenyl or
al kyl substituted with substituted phenyl or .
sBbs FREER B8 TREPEY BLYCETC Bt GUB, 1 HbISAr L G Gups e Substituted
further stif,uieds w 10k 5 R8;, 1 NRL9 '
wﬁﬁéﬂ&%ﬁRl ,g%f P?Hﬁgd p%gg%ﬁgﬁ'&?%h%ghotheﬁk%gther with another
subhs t it 88 edh@henydr osuisathistitiedt @édthebeyokye| gowy dup a carbonyl
by a carbonyl group; R12 is H, Cl-C6 branched or
grtupai ght chain al kyl which may be optionally
substituted with C2-C3 al kyl or Cl1-C4 al koxyl, the
r1saisdnal b, drdnahkaxyt stasegstbstainug ey Wvhh cphesayloe optionally
hydroxyl; C2-C6 al kenyl or C3-C6 cyl coal kyl ;
substituted with C,~C3 alkyl or Ci;~Cq alkoxyl, the said alkyl and alkoxyl

are substituted with phenyl, hydroxyl; C,~Cealkenyl or C3~Ce cylcoalkyl;

R%is H; C;~Cgbranched or straight chain alkyl; C;~C¢ branched or straight
chain alkyl substituted with C;~C3 alkoxyl; Cx~Cs branched or straight
chain alkyl substituted with hydroxyl; Co~Ce branched or straight chain
alkyl substituted with NR'R'®; C;~C; branched or straight chain alkyl
substituted with phenyl; Ci;~Cs branched or straight chain alkyl
substituted with CONRMR; CO,R®, CONRMR!®, CSNRMR'® or C(NH)NR"“R'®; C1~C3
halogenated branched or straight chainalkyl; Co~Ce alkenyl; Cy;~Cgalkynyl

or C3;~C¢ cylcoalkyl;

R and R!® are each independently H; Ci;~C4 branched or straight chain

alkyl; C,~C4 branched or straight chain alkyl substituted with C;~Cj
6
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.20 RI3 is H, Cl1-C6 branched or straight chain alkyl;
C2-C6 branched or straight chain alkyl substituted
woMotoh /€bs7€8 al koxyl; C2' C6 branched or strai gmcT/cNapm4/000487

arkyl—substituted wth hydroxyl; C2Z- 06 branched or

trajght chain ,alk ubstltute
al%?éﬁ %e%lr o$ §1“r8f %/h ccﬁacf]h éclral glt U |tu?}éﬁwlﬁstl%ted with
hyB?SQ%'i ; oT1r @6, R @mtQR%eQHeLStvfl%'thEePﬂ"@*tlﬁa@hgwnﬁ:&ogen atom form
substituted with CONRI4R15; CO2R8, CONRL4RL5,
pyCOBIRIRLS orr (G L NHhe NRIGRLS ;piGe+rC8y1 had ogerathed inyl;
branched or straight chain al kyl; C2-C6 al kenyl; C2-C6
Th@l gxﬂyélt@ea%h%é§y£&9@il§(yclo aRﬂﬂ‘}eﬁ‘@ﬁ g[%pamleﬁchs substituted

I ndependent |y CA4 branched or straight chain
widhkyhe R2nchebyanohededrecstdai ght Cehdi nliabkyl, halogen, CN, CF3,
substituted with C1-C3 6 WD 2004/ 108726 ,
OCPET/ @mch;advloo@zt@r?clm%sayl stapight- e@abPaﬁéﬁé{&;orthe substituted

rai . chai n_al st t ut dW|th N
helﬁfﬁoﬁg SgIE%pretlhegre Wty eé‘ﬁ? BtFachd ogglennl St e oF T

QBH&npé/tfcer I Byk, t]ﬁ)yrcfqudbn@lﬂ@regcfpul&r pé@lﬁéﬁ&ﬁﬁla r@hgs containing
nnrphollnyl The substituted phenyl refers to a phenyl

Wl @ﬂp:h\mbeckh'eu@:cs-tmm $afteart ed5a wirtoluporen oirs treglr ef gridupgen, oxygen
sel ected from Cl-C4 al koxyl, hal ogen, CN, CF3, OCF3,

angy saifen er%hééeoﬁug%?hﬁ‘@ﬂ“cﬁal W%M&Hemf:ﬁ&llc ring are Ci~Cs
substitute rocyclic, gro e 0 1

orSRSEHLAL B PUARE LB DLl Skt BRMBLENL o1t oo e

br@ficHeqt B@@@Ealcﬁ{t Rentat a0k ¢l rdnigs , coM @) almgxytmlrw
three hetero-atom selected a group consisted of
nitro

oxy 10 an fur at QIT5, st ituents
3ot ﬁgmﬁ@f ‘%’i/ SRR ?1 a#e M & br%ﬁg e
st rai ght chain al kyl, Cl' rC4 al koxyl, am no, as we| |
R'ags G4 bmrmm%@rorstgﬁmh@h@h%muaritkewlkwhl&ﬁ] Wéy be optionally

Cl-C4 al kox mn 3. The conpound accan cl ai
supsfpltate ‘%lletﬁh ORE QT 88 by Andited 5 or s ra| or Qlipstituted

he@@}ﬁ%g@lgw g ¥Rl h RyyReoptional Iy 15 substi t ut ed
w t

ne or nore groups selected from substituted
thet elg ocyclic group and NR 6R ? ;
1S ;

R?® is H; C,~Cq branched or straight chain alkyl which may be optionally
substituted with Cs3~C4 cycloalkyl; Cx~Cs alkenyl; Ca~Cq alkynyl;

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

substituted with C;~C; alkoxyl; C,-Cq alkenyl; C»-Cq alkynyl;

R® is SO,NR'R';

R® and R’ together with their attached nitrogen atom form a pyrrolinyl,
piperidyl or morpholinyl;

R® is H or C;~C4 branched or straight chain alkyl;

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

alkyl; C3~Cg cylcoalkyl; or R and R* take together to form a pyrrolinyl,

7
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,R2 is H R3is H C2-C4 branched or straight chain
al kyl which may be optionally substituted with C3 -C4
woeyckpab&kyte C2-CA al kenyl; C2-C4 al kynyl; 20 R4T¥€N2004/000487

CZ-CA branched or straight chain alkyl, which may be

P SPALBTR Yoo BAPSH oL 59: LD GRAL ORI ol ox

an& oﬁget%et\ﬂetrh whi BB fhadd Qﬁﬁ%@h@ﬁtrﬁﬁgﬁfhe&i QRLMOESI®@ a pyrrolinyl,
pyrrolinyl, piperidyl or norpholinyl; 25 R8 is H or

pyﬂe%cbfea@ﬁhﬁd, pn‘.pstr@ylghmocﬂsﬁm]mradlkydw ARTIORYNdpRedrazinyl; the
are each independently Hor Cl1 -Cl2 branched or

sagg ﬂapgﬁﬁ ac,rﬁa‘PRFlOQlaHb/ Sl@gte@uaw FaEMIQH, Crote RARNGhRS oF straight
R1t ther g yrrg 14p17,

hV@%O %% bCﬁ%%ﬁ@%&04 0 487 g;#é%ﬁ% none %%%ﬁﬁituted phenyl,

suB!s@?rmt{Bd hdBRRGLL DY grdaf) RiB)cppessaidndd «f Ri@ight alkyl

and R' together with their attached nitrogen atomform
opaipyaYlt i nphbst pyutrayd | nwmehgr@M@Stptpéwﬂdymheﬂyl substituted

nmor phol i nyl, or 4-N(RL3) - pi per azi t he
heé?éo%ﬁb@%ldﬁwalrwpsuﬁg%.mdec%r%upﬁ SRR bR AREREH G i ch O
gl ht,1 Nk? lkyl, | u i
CO%&IR‘R%R& su St fa%t ed Oﬁheﬁﬁe@ t?%%éb?%l?f@e&ﬁ%%t%r substituted

pheﬁ gr@leysaiusctl%@@a, h&te YA ikr gaehipdopra staraioght ;
optlonally substituted with substituted phenyl,

. b !
L

Ch%%"ﬁ@'lg subQk i kL pked, 1oget her avkbhy Bnat, hey branched or straight
substituted 10 phenyl or substituted heterocyclic

chgtioupl Kyl aubat bomydd WRIB @H; Fh~ @b Chdreshehett yight chain alkyl
trai ght chain al branched or stra ht

Sué’ﬁéﬂﬁu’é?cpwlw%ﬂbsbﬂ%&t%t ed G eiies’ 8 kXl ST chain alkyl
su%ﬁi%&%h d or 1%%} ?k%r}}rm gﬁlt éalbl&%lncﬁQQStdrt UE@ga}_/\@ﬂ@ GHain alkyl

, ranche hai n kyl ~ substituted
sutsk it NRI4RISh CONG3'RIF anghetl cr cetr&irght chai n al kyl
15 substituted with phenyl; Cl-C6 branched or straight

ng;l']aalnidnR@td kaX:le each independently H; C;~C, branched or straight chain
alkyl; C;~C4 branched or straight chain alkyl substituted with C;~Cj
alkoxyl; or C;~Cs 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 is substituted
with one or more substituents selected from a group consisted of Cy~Cy
alkoxyl, halogen, CN, CF3, OCF3, and Ci1~Cq4 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 Ci~C4 branched or straight chain alkyl, C1~C4

8
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substituted with CONRL9R15; CO2R6 or CONR14R15; R19
and R15 are each independently H Cl-C4 branched or
woebnaiygbg7zhai n al kyl; C2-C4 branched or straiPghtyCN2004/000487

chain al Kyl substituted wth CI"C3  al koxyl; or C2-C4
ranched. or straight chain . alkyl substitut M ' :
alg%x ' ﬁTﬁnghc?sR‘_f%Jg?éﬁe ’hecg bV\II:I chte e(|3$ slat%%{ggﬁtéghaqn%kyl amino,
erhtgggg algmd.orm a_pyrrolinyl, pyrrolinone group,
pi peridyl or norpholinyl; the substituted phenyl

refers to henyl, group which i.s substityte i.th
4-Ohe c&mpﬁﬁf‘g ag'{fbos‘%qlf"%em %nge?ré%togdc Tom gﬂéf oﬂjﬁr\gl% the compound

 sC00BL st&d HonCl- | kaxhlst ihal ggen, ON, CF3, OCF3,
150 PRSI on -t Ghoud Sattdchain 25 alkyl . the

substituted heterocyc|ic gr.ou efe t o \hexat

2 PO T RGP SHe- BT LV T £ BBere M o AWd { RamethyL=T-
_oxide, thereqfy; ' ' ] IdHdg two or the

B L ara e ep e et B S U Pe e S T o

moAbh @88 1 wiyi@en diandrsdhferidat en®l othersubssiblentwirochloride
on the heterocyclic ring are CL-C4 branched or

thereafght chain al kyl, Cl1-C4 8 W2004/ 108726
PCT/ CN2004/ 000487 al koxyl, am no, as well as Cl-C4

2-hpanshiesk or- st (uakeghy 1 g Mgé a Ay l-1aBuDOony OlpHehyl ] -5-methyl-7-n
al koxyl am no. 4. The conpound according to any one of

-pebaiy is3 17-3) i hwvereiyn rohe [ cohpbwmyd imidigef eeteed fr omand the
%roug consisting of: 5

hySrpsh e hbG | S 55 C8Lét hyl pi per azi nyl -1 - sul f onyl ) phenyl ] -
5-nmet hyl - 7-

2-112pnepybp&x v~ (Hyditopypi ot o 2. ra-ldlpy i Apely h-phayd,] -dheethyi-7-
nnnohidrochlpride, di hydr ochl ori de agd osher possibled

n-RF@PBENE of THE Y pevgspio 2, 3-dlpyrimidin=-d-one, an

2-12- et hoxyl,- 5- (4-.et hyl pi perazi nyl - 1- sul fonyl ) phenyl ]
/e oRBTR 195 Vet

-propyl -3, 7-di hydropyrrol o[ 2, 3-d rim di n-4-one,. and
Z‘HEEag y&@ébhib? Tﬁ¥h§ﬁéﬁ@@;%21nyljf¥éuafon&l)phenyl]j%—methyl—7—n

LB p OB S SN P D A M hesublomy D phend e

monohydrochloride, dihydrochloride and other possible hydrochloride

the

thereof;

2—[2—n—propoxy—5—(4—ethylpiperazinyl—l—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—l—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—l—sulfonyl)phenyl]—5—ethyl—7—

n-propyl—B,7—dihydropyrrolo[2,3—d]pyrimidin—4-one, the
9
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25

.n-propyl -3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n-4-one, and
the hydrochl oride thereof; 15
Wo&gb@/@b@yi@xy 5-(4- ethyIp|pera2|nyI-I-suIfonybﬁpheny®@4/ooo487

=5-methyt=7-"

m0?5hyé?ﬂﬁﬁiﬁyaﬁsg g?%%pc q%?ﬁ?o@%EoPl oss{b1é Affocnloride

th§9?§ ble hydrochl ori de thereof;

2-n- propoxy 5 (4- ethylplpera2|nyI-I-squonyI)phenyI
& 5-ethyl-7-n

%r%ﬁw%—ﬁ d|4ﬁ?HP%%%%HOd{yzlpgpafgg,mﬁ disd gyl phanyLl-5-
EROPTYOL QG g5 Loy - L VArQGhobee, A0t SNGHAASILBRE,  che

moggﬁgdf%g¥$@ﬂ1d5 (ﬂlﬁﬁﬂhy&mﬂdxmd@zmmwlohhshlboayibp@eﬁgdﬂochlorlde
- rT'e y

thepeopyl - 3, 7- di hydropyrrol o[ 2, 3-d] pyri m di n-4-one, the
25 nmonohydr ochl ori de, dihydrochl oride and ot her
2-posstibd e, hydr@chbonydeoxdy@obliperazinyl~1-sulfonyl) phenyl]-5-
2-[ 2- et hoxyl - 5- (4- nmet hyl pi perazi nyl -1 -sul fonyl ) phenyl ]
metby &t Ty ~propyl-3, 7- dlhydropyrrolo[2 3-d]pyrimidin-4-~cne, the

opyl -3, 7-di hydropyrro| o[ 2 t .
nogo SO KT BTy BRROOT DO BT ARy APBERLOL T day Aroch loride
d|h¥gr?chlor|de and ot her possible hydrochloride
reo

2-[2-ethoxyl -5-(4-eth -
')2%H§h9¥¥l%% p;;rolldgggfa{qgﬂ%LRQEe Qy ln%9%§9n¥'n-

e o T

mdﬁbhgﬁr@@ﬁﬁdﬁhd% hY£UH%aBb@thﬁhdd|%&kEQﬁjﬁer possible hydrochloride
et hoxyl - 5- (4- (2- hydr oxyet hyl ) pi per azi nyl -1 - sul f on
tn¢hpphenyl]-5-

nmet hyl - 7- n- propyl - 3, 7- di hydr opyrrol o[ 2, 3-d] pyri m di n-4
2-(@0€cnbR§ - @Dﬂﬁhﬁd%99hF?Eké&hdﬁHJT%@ﬂ@ChL§f©§¥ﬂéMMho N-

ot her possi bl e hydrochl ori de
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—l—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]lpyrimidin-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 t hereof;
2-[ 2-et hoxyl -5-(pyrrolidinyl-I-sul fonyl)phenyl]-5-neth
woglood7mes726 PCT/CN2004/000487

propyf=3,7-di nydropyrrofl o] Z, 3-d] pyri m di n-4-one, the
nnnohydrochl rlde di hydrochl ori de and ot her possible

YRR O iGE G8°TEREF eof : 15

2-{2-ethoxyl -5-[3-(2-oxy-pyrrolidin-Il-yl)-n-propylann
2-02Nethoxyl-5-(2 (morpholfg pyyl) ethylamegg N- sglngyl phenyl]-5-

)
ol SR 0B e b8 Lo oove .

’ the
mo?h@?éﬁééﬁﬂd?ﬁd@? @Q9y9£g5H10ﬂ¥a%stheo@MgEoﬁBEQIEIEEhydrochloride

théréaf et hoxyl -5-[2- (pyrrolidin-1-yl)-ethyl am no-N-sul fo
nyl]phenyl} 5 20

2- ﬁg%@{o fzogyglﬁeg i d%rh%gxhg%o;ﬁﬁbr@hemm 05—

roc dro ori‘de and
me@h EI7¥KE§¥5§yi BYdF@QM&&Hdﬁyiroﬂb¢Qe®#d Jpyrimidin-4-one, the
2-] 2- et hoxyl - 5- (nor phol i no- 4- sul fonyl ) . _
mophenyt dclbqmetdey| dthmdpepeplerigie and other possible hydrochloride
7-di_ hydropyrrol o[ 2, 3-d] pyri m di n-4-one, the
thﬁﬁﬁBﬁydrochlorlde 25 di hydrochl ori de and ot her
possi bl e hydrochl ori de thereof;

2- zzfatmmbqﬂ a-—@an@mppmwxwu4y|a)nlnopuab§<§nmm@nmléuﬁ-
fon

meﬁﬁéx %’]n?lfPéCM%y‘ﬁ'7-‘H%Y%{)‘§H¥r§°7lod?h§a?BW?W%[”Z‘ 3°8Fp the

ARyNe e i n er possible rochloride
mogORIHF g B %&@8?2995%%%%0% 56265837 13hs ydrochiorid
tthEéngOO4/OOO487 hydr ochl ori de t hereof;

2-[ 2- et hoxyl - 5- (2- (nor phol i n-4-yl ) -ethyl am no- N-sul f on
~y|)”—- ~1-sulfonyl)phenyl]-5-
2 &é EQE % 1 2 p¥§ef al%ydf%b§¥? Fin% d] %@rﬁ%ﬂ%ﬁ ﬁ-eny )

nmt%ﬁ@ ~7tRep &QﬁphydL@thefbﬁyxnﬂmhwdBeambpfim&ﬁfﬂum one, the
er p033|ble hydrochl oride 5 thereof;

mo&o[n&debhbi(g’il@,( 2 ignydirwet hy + hag pirol i otdhent PPsEéRYE) preérechloride
yl]-5-

thﬁéﬁﬁ?h-? n- propyl - 3, 7-di hydropyrrol o[ 2, 3-d] pyrim din-4
-one, the

2—[2—ethoxyl—5—(4—benzylpiperazinyl—l—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—l—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 hydrcchloride

11
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.monohydr ochl ori de, dihydrochl oride and other possible
hydrochl ori de thereof; 10

wo20p27evkoxgl - 5- (1- benzyl pi peri dyl - 4- ani nosul f 88TV THhH /000487

ylhl-o-

nmet hyl - 7- n- propyl - 3, 7-di hydr opyrrol o[ 2, 3-d] pyri m di n-4
th?ﬂﬁ%% the rmonohydrochl oride, dihydrochl oride and

ot her possi bl e hydrochl ori de thereof;

2-22f%@><|wdx>55l--<§rpﬁnypi betlicdion ol —Hry UM HRISSF 28 4y by
enyl, |- 9- .
T A A o A R A T T P

oy M€ 1 4-he JIRNohydr ogbh o § e crndiblky de pchilianidecansk dddhesind  other
possi bl e hydrochl ori de 'thereof;

po2siRtetthachiofddberizgntgrfper azi nyl - | - sul f onyl ) phenyl ]
-5-methyl -7-n

2 -1 PLOPYd 3 -F-dighydrL Ry § 0l ] 2. o3adl Py 1 1B didvidrane - shheonyl
s T A N e A K

phpa§ s+ bhes thyydr-oeht-prbdel -1 Heraofydropyrrolo (2, 3-d]pyrimidin-4-one,

2-[ 2- et hoxyl - 5- (4- phenyl pi perazi nyl -1 -sul fonyl ) ph
thengmgbmgroghhorﬁde,pdihgégzé%lorideXHMiother:pogggéaeﬂygggochloride

thﬁgrogyl-&?-dihydropyrrolo[2,3-d]pyrim'din-4-one, t he
ABh{dr ochl ori de, di hydrochl ori de and other possible
hydr ochl ori de 25 thereof;

2-|zz;etmm«w-@—(pmopez&arziwlﬂsué—@o%hW)%@Hﬂ%-ﬂ@-tﬁﬁtlh@'n—
-/-N- . v a
PIEPEPY P B FLH PRSP bF of TRV BY AT 6T A% Fife, the

m&@%ﬁ?ﬁ¥ﬁ%ﬁ5&%ﬁﬂé,d%H¢1BQXQB@&fHégiéHHEHH%th?@%s@§§§ib&&&ochloride
hé OCf oride 11 W2004/108726 PCT/ CN2004/000487
tHelR@bEPT ;

2-[ 2- et hoxyl - 5- (4- benzo[ 1, 3] di oxol - 5-yl - met hyl pi per azi

| -1+ , .

2 Ml ebnoxy1-5- (3, N-di (2- thyl 1fonyl)phenyl]-5-

SeT FoRTY breng T 8T Ry =70 BrabyT 0%t i Spvr Yo

me®h2:137 dh-p By y I JiT-d4hoa op  Heo g By di pghimid de;4-one, the
di hydrochl oride and other 5 possible hydrochloride

mdrfvdydobchloride, dihydrochloride and other possible hydrochloride

thereof;

2—{2-ethoxyl—5—[N—(2—hydroxyethyl)—N—methyl]aminosulfonyl}phenyl}—S
—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}—S—
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—n-butyl]aminosulfonyl}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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. 2-{2-et hoxyl -5-[4-(3-phenyl - n-propan-1-yl)piperidyl-I-
sul fonyl ]

wphenyhodpet hyl - 7- n- propyl - 3, 7- di hydr opyrr ol o[EZT3<tppg4/000487

rimdin-4-one, the nonohydrochloride, dihydrochloride

thagd g;her possi bl e hydrochl ori de thereof; 10
E-F%-@thoxyl-S-(n-propylanino-l-squonyI)phenyI]-S-net
yl-7-n-

2-pE opyih oy I (py ¢t bpyY 1 BIX Y3PEFPY F R 7 Vs onyhephenyl}-5-

meggg g%%g%ﬁ%gﬁ?itgﬁgf %$§5¥£§§¥£§foq9,§DQ]£§E¥%i f%i Lghg, the
moéﬁ%%?s%gg§%hkéﬂ(NdNygE&gﬁfoH&g¥ﬁkﬁ¥kh@gi5@§HE$PQYEQd¥bChloride

theetby} - 7- n- propyl - 3, 7- di hydropyrrol o[ 2, 3-d] pyrim din-4
-onezgihe monohydr ochl ori de, di hydrochloride and ot her
2-R9SsLBL e, hyddr ‘13 Q nd MEr80Qko) -N-sulfonyl ) phenyl}-5-methyl-
3205t h%xysid-%- N %Egﬁﬁ’/drrg%et vy R et vl TAm sl for Y
7-Ryblppenys }&lihydropyrrolo (2, 3-d]pyrimidin-4-one, the
-met hyl - 7-n- propyl - 3, 7- di hydropyrrol o[ 2, 3-d] pyri m di n- ,
mohob T o€k RFiavpritnydrochl 0F i ¢, and GcRPSERBee ahygdrochloride
. othe%_possible hydrochl ori de thereof;
bere5L6t hoxyl - 5- [ N ( 2- hydr oxyet hyl ) - N- et hyl ] ani nosul f on
yl } phenyl } - 5-
2+tethyhody h=pr OHac@ thydrhyit@pPlrensfon 8l sty nidi-Aeghyl-7-
-one, _the_ npnohydrochl orij de, . di hydr.aochl ori de and
n-GeREY 1 pds ST bHY HPRYEERLBF £ d *dlpy i éBF?‘One' the
mo%'oi‘&' eL0RxXYL £ ps BNy (Zrivdoaxyst yd hahdrrRut ybd amnogvbfochioride
onylfp enyl } - Y
trerd@tehyl - 7- n- propyl - 3, 7- di hydropyrrol o[ 2, 3-d] pyri m din
-4-one, the nonohydrochloride, dihydrochloride and

S B B T 5o BRI CDRSEEor 1 s -

méﬁﬁ%@;@thfyy%pﬁ&(3%7ﬂdﬁa&mké§ybﬂxyiphanmh@ptnm)dfhfnﬂdh@n the
ylyphenyl - o-

mavethtyglro¢hhoe pt dpy | d 3 v mdichy dr dpy r 2ol of hed- dlappriiededhiidgochloride

-one, the
thereof;

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

thereof;

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

13



.monohydr ochl ori de, di hydrochl oride and ot her possible
hydrochl oride 5 thereof;

woobdvebhoxyl - 5- (0- benzoyl phenyl am no) - N- sul f orpgiry pheag4 /000487
FF=5-metrnyl-

-3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n- 4- one,

ydrochl ori de, di hydrochl oride and ot her
possi bl e hydrochl ori de thereof; 10

2-p2{ @therhoxyl--(3- N2y Betrdnadiaridéy s Wi L el f ey pheRyrgthyl-7-

5- et hyl -7- e the
alﬁybf%ﬂ@%d¥?y?r8pﬁﬁa?b%§%T%ﬂQJPZrémaber?rﬁQﬁ n- 4- one, the
d hla d e h roc oride
moggggy%ﬂﬂgﬁnggggh%é??%égéﬁgggégﬁ: Qi denap p959§51 yd hl d
5 théréear et hoxyl - 5- (2-di met hyl am noet hyl am no) - N-sul f onyl }
phenyl} 5- 15
I
5.?5%%%! @o?g%%%%r%n orlg%%ggﬁh&g(9{ae§egiPWQHQMq|nl%ccordlng

ydrochl oride and ot her
top@$§iﬁlp,hyﬁf khagide thereof;
2-[ 2- ethoxyl 5-(4-ethy|piperazinyI-I-squonyI)phenyI]-

Compoun¥ ng‘dfﬁf F8By ¥ BT BB Gyt f ni di n- 4- one, the
20 nnnohydrochlorlde di hydrochl ori de and ot her
p035|ble hydr ochl gtj de _t hereof;

2-[ 2- et hoxyl -5- (4-e yI%|peraZ|nyI INGsul £8hyl ) phenyl ] -

th?ﬁ%opro

nmor phol i nonet hyl - -ropyl 3, 7-di gl o[ 2, 3-d] p
yrimdin-4- one, theg nonohydrochlorldel3
di hydrochl ori de andR3t her possibl e Fﬁwydrochlorlde
t her eof ;
10 2-[2-e;hpxy|-5-(4-e§§ylpiperazinyI-I-aq{fonyI)phenyI]-

5-(pyri mdiny
1-2) - et hyl - 7- p 3, 7- p rroIo 2, 3- d rim

injigR- A0Bhk, S?#ﬁ?“ﬁn&ﬁo%bﬂr%ﬁﬁﬁ % é?h@%ﬁ(ﬁﬂﬁ OTI% 23ngy caralyst
ot her possible hgdrochlorlde 18 20Qé/108726 L

asPET ENFDGLAG002 BT 2 Hersdof wherein R, R’

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

1
- NC R
\0 (o] \
’ R?
N N
H k’
RG

15 ID

, R®, R* and

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

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

agqueous solution:



5

15

. 2-[ 2- et hoxyl - 5- (4- et hyl pi perazi nyl -1 -sul fonyl ) phenyl ] -
5- net hyl - 7-
waaloloyl/1 8872 6li hydropyrrol o] 2, 3-d] pyri m di n-4- onecTy/b82004/000487

mononydrocnIori de, di hydrochl ori de and ot hér possrble
hydrochloride 5 thereof. 5. A process for preparing
the conpounds of general fornufja | agcording to claim
1, conprising: conpounq~IE*P% ad wi t h conpound
IF. R400dC IOIEIF9n & ET R\ sol,vent in the

presence of an organic Hasel caAaifyst as well as
acid neutralizer at -2 , Wherein Rl, R2, RS,

R4 and R5 are defined claim1, Rto obtain conpound
ID: 15 ID wherein Rl, B2, R3, RO and R5 are defined

as the above, then conpgend | A may be prepared by
heating conpound ID in an acidic aqueous solution: 14
WO 2004/ 108726 | A PCT/ CN2004/ @Q0487 wherein Rl, R2,
R3, R4 and R5 are defined as the above, and then a
cyclization reaction of .conpound |Ais carried our by

whRzaiR iR r B arii/r 8f 1and Ry 34%F &S Tappropti &P€ &BPUEI on

under acidic, basic or neutral condition to obtain
ag@npeund cotlipstidrarbaction 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 I:

R1
R4
cl) HN\ i\ =2
N N
ks
RE

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

compound of formula 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,

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

hydrous or anhydrous condition;

15



-wherein Rl, R2, R3, R4 and R5 are defined as the
above; 10 or, conpound of formula | is obtained
watt oectilog 7y cycli zati on of the correspondi ng cmmp@m2do4/000487
D under conditions as TolTows: a) heating to 100300C
in mxture of phosphorus pentoxide, water and tertiary
°Tam ne, or, 15 b) reacting at roomtenperature or
reacting by heating in basic hydrogen peroxide
spagiébasxeoblieiadncompquns)s ¢baentngl d0rmobmit Wngpesiat B &s SONRUR™Y

or reactin heati ng under i.di c hydrous or

e P GHE st oS B NPD G 108526
PCT/ CN2004/ 000487 or, specific exanple of conpounds of

cogenendl I1¢ ormekaalinghebei redRE lics BepmMpa1 Ry dpéF and compound
prepared by .processes as follows: conmpound ICis

5 IEHP5FAEY By fedéti on between conmpound | F and conpound

51E wherein RS is H IC mheQFin Eﬂ, R2, R3 and R4
are defined as the above, then] conpound IB is obtained
by reacti ng conpound IﬁBthJk sul fonic 10 acid
alone or in dichloroneéhane, RN and ot her
i nert or polar non-prot oY v, | B wherein R1,
R2, R3 and R4 are as pr usl’y def\sned, 15 and then
acyl ation reaction occ et ween conpound | B and
proper am nes in dichloronethane, chl oroform
tertiary am ne or other inertI pol ar non- proton
solvents at -78C to 100C to obtain conpound of fornula
| wherein RS [s SO2NRL1R12, wherein R' and R12 are

wheakilneB aR el Bi mn]_:l; 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 R1

R4
HN
I | \ RZ
\N N
\#
//0
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 -78°C to 100°C to obtain compound of formula I

wherein R® is SOZNRllRlZ,wherein R and R1? are defined as claim 1;

or,
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.or, 16 WO 2004/ 108726 PCT/ CN2004/ 000487 conpound 1G 1G
R3-X IH wherein Rl, R2, R3, R4 and R5 are defined as
wadomiamibg7eeacts with compound 5 IH in the solAadCy2604/000487

polar non-proton solvents in the presence of the base
st to obtai n conpound of formula I, wherein X
co?@%?%seﬁ% , Br or I, R3is defined as cIain11;
Optionally, conpounds of the, fogfmula | can be
converted into the cogrespgpdijng salts by reacting
wi th pharmaceutical ly gccéptaliy_agids. 10 6. A
phar maceuti cal conposi ty i ning the conpound
according to any one 11-7 as active
i ngredient, and pharnaé”-(ically accept abl e
excipient. 7.A veterinary '®rugs conposition containing
t he conpound according to any one of clains 1-7 as
active ingredient, and veterinarily acceptable 15
exci pi ent. 8. Use of conpdu¥ds accéHding to any one of
clainms 1-7 for the manufacture of a nedicanent for
whkhkeah eNtr2OrRPr eveRki wna of dbhendi seasesit al,ategevd Whth compound
phosphollpase and the function thereof. 9. The use
IHatcortdi sglvencs aifimpdlarwher-giretbhes ol seasesni ted pdesence of the
mal e 20 sexual (erectile) dysfunctlon femal e sexua
baggst Brfettiegn S tpF RIARTGEE SRR OF (iRIBHGY Fhede t5ani gnrepresents
lprgstatlf q¥p§rI§%%§hepI%gq§r opstructlon
'ncont T nence, ~Stabf € or unstaﬁpe angi na, hypertension,
pul nonary hypertension, congestive heart failure,
Op&Apap} bscl EPBRPENAS spf okbe %@F%haer &l céPr bl ABprted into the

co(%lrsegggr?dlrllé)vsvaxgs%lilzl raera&altn%nv?yth 8R£P£A§eu ically acceptable acids.

6.A pharmaceutical composition containing the compound according to any
one of claims 1-7 as active ingredient, and pharmaceutically acceptable

exclpient.

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

excipient.

8.Use of compounds according to any one of claims 1-7 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 11, 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 failure, arteriosclerosis,

stroke, peripheral circulatory disease, low vascular patency, chronic

17



. WD 2004/ 108726 PCT/ CN2004/ 000487 asthma, allergic
asthma, bronchitis, allergic rhinitis, glaucons,
wali sar/dés 766 t he gastroi ntestinal novenent, forerIENE€P04/000487
of the seizure, Kawasakl disease, tolerance of nitric
I d est I i pe - r Ve
asgéﬁgfo%é%ca ggdtal Ehﬁlab%?égéﬁigz ei %%? lggdgg'J%Dsf éﬂaucoma'
didewber r@ﬁﬁlhreawwr@yr&te@mhanlmwxﬁamd@&or FaséBunisdd Bf the seizure,

gangrene, netastasis of cancer cell, loss of hair,

Kawaﬁekac&%ﬁea§§ophag@sanqﬁ1@ﬁ ﬁl%%ﬂﬂ*@Clénﬁsterr multlple sclerosis,
poxi a-i nduced v soconstrl |on Inte dlate disease (AD),

p%ph@r%rnﬁrwee Frﬁﬁ FOY e osE R% ﬁ ° 5t mer) disea

0 1 n m
SRR A A BE rce, s

ofPhenRyér 3el-1di hyds osary - 3nue et dvbropybpbb @i, 3rd]l fissure, and
pyrim di n-4-one derivatives, the preparation and the
hyplead ratedit ¢l vagpeonshei ebforF el d of invention 5 The
present invention relates to 2-substituted
100heRY¥kmSd ¥a €8 Hydv-acarcby| +8e TmehbyLiapyr @ ebApdudd pyf i formula I
m di n-4-one derivatives, the process for their
aquogganat fonslaime lconposition containing them and the
use for treatnment and/or prevention of sexua

dysfunction and other | seases relat &0
phosphol i pase 5. "\, l \ .

RS

1
R‘\ NC, R
u Q o
S
" N\R3 N Y
RS
1D
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10 Background of invention Sildenafil, disclosed in
WD9428902, is first kind of orally-adm nistrated
woprobentognhé bi t ors of phospholi pase 5 in treat meay/CNdd04/000487

the erectiTe dystunction of man. By 1 nhibiting the
phosphol i pase 5 in corpus cavernosum, it can achieve
2- s fies P pese pabny BFBXT NG ISR0thr bl AYST | Hyd rigiapolo[ 2, 3-d]
cor pus cavernosum inproving penile hyperema so as to
pyrasidin-droaeetaiiomtivhe  éhfeerignar atdrasanst the Pherapreutical use
in treating male sexual organs erectile dysfunction
EhaREint to 80% Al so, Pfizer Ltd. has devel oped a
series of 1,6-di hydropyrrol [4,3-d] pyrimdin-7-one
Fidbdioftinmentiand br oadened their therapeutic area
where 20 such indications was thought to be treated by

Thinhi bi biogephospholdRaseond. Al keditddiese cappounds-substituted
are disclosed in EP0951098, W9849116, US6251904, and

ph@@@DﬂﬁﬂTHﬁlhaddOthebyat1er<hmwd®bppaxeknEiﬂaﬂﬂ @delmh@ln 4-one
onpounds whose substituted ghen on C5 s repl ace
deByV%?ﬁygﬁJbsFF?LH&&?Ceﬁﬁr|Qﬁﬁw DY BRePRAEABEIt s Petrﬁ?mPOSltlon

fi
LS8 08 g BPE AR MO ot eron

dygeﬁhc\,/@idd/%ﬁx_d loRhtRednédd Ngencakes of o SpHdpmdi1apkee 5.
group as disclosed in W0027848 and W0198304 .

sentcwj Q%vgg%crlbed in WO0216364, in order to
Fu?f%er e

nhance wart er - solubility, LG Chem . Invest.

Ltd. disclosed the 19 W2004/ 108726 PCT/ CN2004/ 000487
Siddenghtives difsclosed in Wos428902, is first kind of

ors%&yeﬁéﬁgggg%%%{oggéOﬁﬁntdgagy %g{s of pﬁg%%h@hggase 5 in treatment
oflt§eCHJ@ﬂ%ﬁqu8§9f&ﬁé%f%ndLEYﬁéﬂn‘ﬂynlﬂhQBf%h G he phos holipase 5
B iver Lt

1, 9-di hydr opurin-6-ones were devel oped by i zer
inf ebrphe daveatwentn 5 iof daaxaahldysfunHﬂpwmp@@€64602§I@x1ng smooth
W)0160825 di scl osed

mug ce i th P8 pyF Y sazeal]l%fm nBPROM hES Al 8 gamia so as to

for _the tre t nent ot ence gec
reéﬁét:nagfg inf]T e eE%%?:Fmagﬁte &ﬁg& Xenafll in treating male

sexual organs erectile dysfunction amount to 80%.

Also, Pfizer Ltd. has developed a series of 1,6-dihydropyrrcl [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 discleosed in EP0951098, WO09849116,
US6251904, and W00024745, and the latter two of patents include the
compounds whose substituted phenyl on C-5 1is 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 WO0216364, in order to further

enhance water-solubility, LG Chem . Invest. Ltd. disclosed the
19
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di scl osed by Bayer Co. Ltd. in the patent application
DE19881732. Detail ed description of the invention 10
woPhe dghpece6of the present invention is to prodCdECN2004/000487

conpounds for treatnment of sexual dysfunction and

deg%!}]g{i\%‘sseaso% r ell %t-gigpglgfﬁgﬁﬁp&% ['49%3—82)?8¥”J Sdin-7-one with

cordi ng to one dsp Invention es novel

podb¥tnysdstituted 3, 7-diyRydr opyrrol of 2, 3ed] addition,
pyrimdin-4-ones and their pharmaceutically

1, aedelpybirey ralliod 3¢ ArdbpyraimsdiiYodkenasi | ), the 15 and
conpounds are the structure of general formula %ég: 2

L/ P-GRRY R IR ST ANCRISER B EnAREd o PSEFEF gt chi {he treatment
al kyl; 4 h or strgai chai n

Ofalky ?e%gé}CB al enyr;l"?tt ?Egéi ynny pyri@%ﬁ¥gqggg disclosed

3, By 8t Ry @t spw sridTicdaz ok § | py exeiepin-H-ohBe aalkoyse=ful for the treatment
substituents may be optionally substituted with one
oforimgorenéel | deden: lgrolis-inhdbogén, 1 thlddo 2, 4ditri@zin-4-ones was

Jhydroxyl, carboxyl, guaniding, Cl-C4 alky], Cl-C4
ALSPBREH , BCERIRT hPkalbyl | CE: pé§8P6aTQ%4%Cé%l°“ DE19881732.
substituted phenyl, substituted heterocyclic group,
DeCahRERGie MRERGE10802R thé|HSGEREion SO2NROR10; 20
W2004/ 108726 PCT/ CN2004/000487 R2 is H, Cl1-C3
ThRI Yed, P ety Risght Ghaint iahkl io EoE3abal-agenatiedor treatment
branched or straight chain al kyl; C2-C6 al kenyl ;
ofCBe®da hl kymfidnctsvbsthd wb Btk plignykses exeleptedHtot hpospholipase 5.
above substituents may be optionally substituted with
THRRE QcoMBE g @bl QMNG GIUPS raal tiGhaMovidkkl Qovel aryl
hydr oxyl, carfboxyl, 5 guanidino-, ClL-C4 alkyl, d-C4
sudlsk@xyted Cl3,04 dcdhhkanoyl r r 3 (5 3cyi¢| opy kithidin-4-ones and their
substituted heterocyclic group, CONR6R7, NR6R7 |, .
PhEgZRESUNHSORR GicceBoRNRARISaItR3 i(81#p @amss! brgREARYfil),  the
or straight chain alkyl which may be optionally
cogpbeniis uted WwhehsCBudhiry clfoglekgkabrf@mds dl kbxyl ;
C2-C4 al kenyl; C2-C4

o R
' )f\& ,
0 o R
¢ N ‘T
\ /7 Re

R%

I

wherein R' is H; C;~C4 branched or straight chain alkyl; C;~Cshalcgenated
branched or straight chain alkyl; C,~Cg alkenyl; Cy-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, Ci;~Cy
alkanoyl, C3~Cs cycloalkyl, substituted phenyl, substituted

heterocyclic group, CONR®R®, NR°R®, CO,R7, NHSO,R® or SO;NR°R'’;
20
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10 alkynyl; R4 is H, Cl-C6 branched or straight chain
al kyl which may be optionally substituted with C3-C6
woyockgabkyte or C - C4 al koxyl; C2-C4 al kenyl ; CPLCACN2004/000487

alkynyl;” RS 1s H CI"C4 branched or straight chain
>al kyl  which e optiaonally 1 titut i
T MR 0500 6l SHRPL UL LB Gt e
orR€ rapLhenally Sukatiduted) bt m O~ CQANRGRY19rs uB82RBited phenyl;
C2-C4"al koxyl optionally substituted with NR6R7;
ext&2c @3 ah&kabyplvp ClbC2 teanshed be osticaieghy ©heitituted with one

al kyl optionally substituted with OH or, NR6RY;
o r CONRB RP;L L o0b2RE] T HAISG g BAL OMRER Y 2RPISO ZNRER?; PREERERE; carboxyl,

SO02NR10OR"':, o I ri 20 [ ' , -
guﬁrrhl%la%%|'y|c}”%&§2}g¥n%//| Cuith %g%(%}i}il £ %nﬁ@%}gl ComCs cycloaliyl,
subbt 8z@tdd , he€btbeycofc Wairehpj s capirifrhal hy°Eubstd Rt ediisoR® or
with nmethyl; R6 and R7 are each independently H or
SOMR'®A *br anched or straight chain alkyl; or R6 and R
together wth their attached nitrogen atomform
R3H$rﬁ°|éfnﬂpbﬂgnQ%EHd¥f1SﬂF@ﬁghQ|&HBdn alkyl which may be optionally
A-N(R “2)-piperazinylori m dazol yl, 25 either of which
substOpht@halilty, SISt cycted kyilt hr nat-Byla lgoxndr Gxyds;alR@nyl; Ca~Cq
Is H Cl"-C6 branched or straight chain alkyl
alsgbydhal |y substituted with Cl-C4 al koxyl, O -C4
al kyl am no, di al kyl am no; substituted phenyl and
RS EL | €1HR b etctrdcy el 4 toragybupchai mailil 1t Wieich may be optionally
substitut(s) on the ring 21 W2004/ 108726
SUPET ERPBD A1 IFH0ES T cof Y SLRt it luPEdC pherftkasyd i C2~Ca alkenyl; Co~Ce
l}ubsytut ed heterocyclic group are defined as the
a'488ve! RO is C1-C3 al kyl optionally substituted with
NR6R7; R10 and Rl1l are each independently H or Ci1-Cl2
R°pratic hed- Corbrancdiegher cHaiad ohs apgin aleylcshhelh dgenaeegptionally
branched or straight chain al kyl; C2-C6_al kenyl ;
suB2+CBuabkyniyh oF, CRBh Eiic| GAKY( orof0RI0 Gné: Rilkeralewhich may
together to forma pyrrolinyl, pyrrolinone group,
bepi periahdllynmoswhet ityded with CN,CONR'R’ or COR"; Cp~Cq alkoxyl

optionally substituted with NR®R’; (C,~C;3 alkoxyl) C;~C, branched or
straight chain alkyl optionally substituted with OH or NRPR7; CONR®R’;
CO,R®; halogen; NRPR’; NHSO,NR®R’; NHSO,R®; SONR'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;~C4 branched or straight chain
alkyl; or R® and R’ together with their attached nitrogen atom form
pyrrolinyl,piperidyl,morpholinyl,4—N(Rm)—piperazinylorjﬂddazolyl,

either of which is optionally substituted with methyl or hydroxyl;

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

and substituted heterocyclic group in which the substitut(s) on the ring

21
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.4-N (R13) -piperazinyl; or RIO and R11 together with
their attached nitrogen atomforma pyrrolinyl,
wqmoordgllionone group, piperidyl, norpholinyl, or BO@/CN2004/000487

4-N(R13) - plpera2|ny| the said groups are optionally

subst tuted 2R CA br, e :
orSHPRL LIS, Wl o Dl 2R e CLAAIENST Bl ave secines
asCGNR;%@%Qe substltuted phenyl , substltuted

heterocyclic group, or C1-C6 branched or straight

9chaln Ik ubst.ituted with su st d nyI or
§ﬁb§f| %%y éﬁ%li) E%Vc 6?%ﬁﬁfu %Sngroups ar e
optlonally 15 further substituted MAth OH, CO2RS,

R'NR14 RS, amhm@ep@mdmhkgd& pagetfer branehedrrot ReFaight chain

stit ted tuted het er cli ro
AL el BOHT T e RS Lo ER 0B LI RGEe gy CL-Ce alkenyl
Czsé%gi}g PQ@ A @é ké’ycl\’g}:{l@h ey ng %‘ﬂ' ﬁnajcil]ye together to form a
st ed wth phenyl , éﬁ al kyl substituted by

pyhydnorxyl,, or pfA=d riheal kO)g}tioppCl C3pfipaptdal Kyl ; morpholinyl,
CZ"QB al kenyl ; C2-C6 a| kynyl; or C3-C6 cycloalkyl

‘Ni@l Hlp€¥a€EP%#aﬁéﬁ%da6¢f%%F@g@%he%Htht@ﬁk?ﬁmtaChednltroge“
. ncheg O{ ra| ht chai n al ¥ sub tituted holinvl

a mﬁoa ac§Y5Fi% e b?%rh%r%eré’u%r et g\’ﬁ]t CRAPROS Y2, ©OF

48l k) -suBsLAL Uk \Mh%h ngr 02 G5, branahed sar, .
st ralg%tpchaln g?kyl subst i utéﬁ MA?ﬁghR19R15%082A§%%fute witn

oHpranchem®orc, sty lat ghthe2bocharai ghkygha swlbdkiyt utledCwh 1 koxyl, NRYRY
phenyl ; .Cl- C6branched or strajght chain alkyl

or, IR0t S4PREE AU TR AR b S@sat%%bﬁwc?ﬁycgtwwp' or C1~Cs
cha hydr.ocar byl substitut.ed

brgrngngﬁe xyosrtrs 1rg21|¥gﬁ al alkylhs p)%%ar %(5\»711:%2 s%stltuted phenyl

orS @fﬂs'ttllﬁh%gdphgﬁwco%%cﬁl@s Ledhet £L0cy J.LdLCpsgr@E@ optionally
as substituent 4 5 CSNR14R15 or C (NH)

fUNRhRE 55 ubGL-iC3t22 WAD2004/ mm%mwmo@w’eﬁowﬁ llnked together
hal ogenat ed branched or straight chain al kyl;

- C6
R e T e S R

I ne lycol group (n=2"20), which is
a 5%f¥§%g¥ § d%stltuted with Cl-C6al kyl on its

Jermnal; R 14 and R15 are each independently H, Cl-C4
rlénéhéa 6p bgppgp@ﬁtorcﬁgirﬁlght chain alkyl which may be optionally

substituted with phenyl, C;~C; alkyl substituted by hydroxyl ,or C;~C4
alkoxyl; Ci;~Cs fluoroalkyl; Cy~C¢ alkenyl; Cy~Cgs alkynyl; or C3~Cs
cycloalkyl;Rlais H; Ci~C¢branched or straight chain alkyl; C,~Cg¢branched
or straight chain alkyl substituted with Cy~Cj3 alkoxyl; Cz~Cs branched
or straight chain alkyl substituted with hydroxyl; C,~C¢ branched or
straight chain alkyl substituted with NR'R'®; C,~C¢ branched or straight
chain alkyl substituted with phenyl; C;~C¢ branched or straight chain
alkyl substituted with CONRMR'; C,~Cs branched or straight chain
hydrocarbyl substituted with CO,R%; C,~C¢ branched or straight chain
hydrocarbyl having substituted phenyl or substituted heterocyclic group

as substituent; CO,R®, CONRY¥R!®, CSNR'R!® or C(NH)NR"RY; C3~Cj3
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.5 al kyl; C2-C4 branched or straight chain alkyl
sUbsFituted with Cl-C3 al koxyl; or C2-C4 branched or
watooai/gbt7ehai n al kyl substituted with hydroxyHCT/@N2004/000487

RIZand RIS together wih therr attached nitrogen atom

orm _a pyrro rro ne r i per I
ok BRI RUF S PhETEanaeF ChPea vy G ei’gé‘%lo Cr-Coalkynyl
orPRETY/ cﬁleQJéll 1SUQ§tﬂ>$1LgIe9c@|1y%BB ?’I‘Fcoll%r%%pm?ﬁ§2 ~20), which is
groups selected from Cl-C4 al koxy hal ogen, cyano-,
opCE3na OCF3uGk-iCAtbnanctieds,6C, stlkgilght thaitemlikyll ;on
the phenyl ring; The substituted heterocyclic group

R Efargidq, Qeéééﬁnlﬁdﬁkﬁ@%nEQgtﬁlQ%ﬂ@ MenehelW9r straight chain

nitrogen atons , OXI ier éof ; pent at om c
alkiyDgSceant ardiged tovo ﬁratlbmeecheher@llaybmmasltac;meddawith C1~Cs
group consisted of nitrogen, oxygen, 15 and sul fur

alapoms; theCsubsbrangliaty Gr cUFeioRtt Feahet é%bﬁc%/cwl%stltuted with
rin

h h |
R S el o St S o o o
a ?&&@bgbﬁyff“ﬂJkﬂ%lK%Bné”bP&hp}?blﬁ@4139505y|ﬁﬁﬂﬂﬂbﬂlh@@? and

n anot her aspect, the invention prOV|des processes

f t f d f
lor LRI ool ComeUns ol AN LoLe L B ey o cne

or%S‘f‘ssgﬁrou%f 9&?@@{@& 'f9$ﬁ°é ~<e:0@l%}% of .1 Higege %?‘["ﬁ%’w'th“” OCFs,

npri ses: e compounds of fornula

(hacpﬁﬁﬂﬂﬂﬁdiﬁfs&@éﬂghachﬁlRaQHQlQHCtmR@hEBylrlng,Thesubstituted
WD2004/ 108726 PCT/ CN2004/ 000487 | E I F wherein Rl, R2,
heR8zoRAChRE REOUR erefefindd deXIrevi 6usina? eCPRERIEAY (Pre or two

n%%ﬁggﬁﬁgg%?ﬁgl¥g§%¥%gﬁchfhé¥(gweggggEtggggaég%ié(ynggecontalnlng

two or three hetero-atom selected a group consisted of nitrogen, oxygen,
and sulfur atoms; the substituting groups on the heterocyclic ring are
C;~C4 branched or straight chain alkyl, C;~C4 alkoxyl, amino, as well

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

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

R{\

HN R?

)
RG



the conpounds of fornmula ID, 5 ID Werein RlL, R2 R3,

R4 and R5 are defined as previous. This reaction is
wapanoi/edsope in the presence of an organi ¢ base@C§U€N2004/000487

as tertrary amne, pyridine as a catalyst as well as

an acid neutralizeFElo at -20C to 80C . And then

compounds of fornufa IA may be obtained by heating

conpounds of fornula ID in an acidic aqueous
whe ot b iFon, RgeRér at'l yné%spﬁgrcﬂ%fla@uddasa@{ﬁé@ﬁl%@lrst Fepcted in an

ln8§’f¢|sﬁ&é{en§r§dlcﬁhae%dt‘—ﬁél% %eotlpr%lée %rfcﬁgor :Tirlleagpgr S\ Pusl Y, produce

thgbk%wgyoaf e¥¢hi,zatign reaction of conpounds of
for 24 WD2004/ 108726 PCT/ CN2004/ 000487

Wierein Rl, R2 R3, R4 and R5 are defjined as previous.
The cycllzatlon reactirQn is siMi/arsto a conventiona
met hod known for 5 synthesis of fpyi m,done. The
reaction may be carried I X Fn an
appropriate sol ution aciwic baS|c or neutra
condition. Preferabl ng aIkaIR“netaI salts of
al cohol or am ne, or an Jorganic base, and et hanol as
5 a solvent. Thus, for exawple, the cyclization
reaction is carried out by refluxing in ethanol and in
the presence of 10 potassi umgiert-butoxi de or sodi um
et hoxi de.

Wherein R*, R2, rR*, 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 -20TC to 807C.

And then compounds of formula IA may be obtained by heating compcunds

of formula ID in an acidic aqueous solution, generally phosphoric acid

agueous solution:

0
" H;N R}
o ) N
I R?
N N
H k3
RS

15 IA

Wherein Rl, R2, R3, R? and R® are as previously defined.

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

of compounds of formula IA :
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Al 'so, conpounds of formula |I may be obtained directly
by cyclization reaction of correspondi ng conpounds of
wohesfoogut@ | D. Generally, this reaction is c®Ti/ed2004/000487

out by heating the formula TDin a mxture of P20b,
water and tertiary am ne, espeC|aH$y 15
di met hyl cycl ohexyl am ne at 10% to 300C . In an
al ternative procedure, R‘he rea on nmay be carried out
at room tenperature oH by 'hd\'-gan al kal i ne
hydr ogen per oxi de mater soluton~Nfor exanple a
m xture of hydrogen pergxi de and urea. The said
reaction nmay al so be ca ¢d out & room tenperature
or by heating 20 under anhydrous or hydrous acidic
conditions generally using Riydrochloric acid. The
speci fic exanpl e of conpounds of fornmula | wherein R5
is S2NRL1R12 may be prepared by follow ng process.
25 WD 2004/ 108726 PCT/ CN2004/ 000487 Conpounds of
formul a 1 C,can, be,readi |y prepared from conpounds of
Whe RN fRr il @ 3 F ancPth& | ?éf‘ﬁ ARES | RFYYIQE - 5
wherein Rl, R2, R3 and R4 are defined as previous. And
Theheyr ciompdundse af t tdre i os il l@ l Boar @opwepat@@abyﬂetthed known for
reacti on of conpounds of the formula IC with
sYBR®P b3 AT BHFEMALPRE - TP WHES! RPRES RETRESErP R By xeflux in
are define Vi ou The Ct
e aPrie réag § Eu@ én §n épf%# &H :ﬁ%%ﬁ% t eeﬁfﬁigiﬁuﬁfndltlon'
Pr@Ee@QbE%Gﬁ%ﬁhgaHDkﬁﬁl.th@m|§ﬁlﬁﬁﬂoﬁoﬁlébﬁﬂm dr HhSy, bltean organic
said reaction may be perfornmed in solvent of
bade¢hkodorthhank, a@h$0$QﬁYﬂﬂh Tang  otfher ekpepte or thyp| @fclization

non- proton sol vents. gartlcular when t he
reaction is carried out oy 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 fcrmula ID.

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

a mixture of P,0s, water and tertiary amine, especially

dimethylcyclohexylamine at 100C to 300°C.

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

for example a mixture of hydrogen peroxide and urea.

The said reactionmay 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 I wherein R’ is SO,NR'R™

may be prepared by following process.
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.15 reactant has a poor solubility in chlorosulfonic
acid, using above-nentioned solvents seemto be nore
wazn®mvna8U26The reaction can be carried out at RAT&CN2004/000487

tenperature as hi gh as 1OOC mnthout produci ng any

Coméogrg ;orm Eaggp%ggJ rea e batharégYéégﬂ unds of the
|on IS carri e out y reac |n8 ?ﬁe npoun S 8?

rotherformulay 2@ kB whihe pr apersagj nes to obtai n the
conmpounds of fornula | wherein RS 26 W2004/ 108726
PCT/ CN2004/ 000487 is SO2NR'R12, and R11l, R12 are
defined as previous. The saidfacyljation reaction may
be perforned in the sdTvenh& 0 hl or onet hane,
chloroform tertiary adine Rhert or pol ar
non- proton sol vents at &€ usi ng equal or
excess anmounts of 5 ag S The exkéess anount of
amne is used not only reactant, but also a
solvent. Either, conpounds of the formula | are
prepared by reacting formula ITG w th conpounds of
formula I'H conmpound |G is conmpound | wherein R3 is H:
whepei 4 ined as
eI ole, Ro-X FH wher B n X T epresbre AT B or 1 R
is defined as previous. 15 The said reactions are ,
An@aFPF%dC%%ROWShé?at Fhy Fefmube iIF? PR® ROARAHAS PYofhe reaction of
conPoi [ ANt QN 5Qh Yents, wt Q%thfgﬁl@%&{ga”'c
base as cata yst, generaY%y I’ ~car bonat e ‘such as
pot assi um car bonate in ketoneo solwents such as
acetone. Optionally, conpound he formula | can be
converted into the 20%corr g salts by reacting

N N
\#
7z
J Cl
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 sclubility in chlorcsulfonic acid, wusing

above-mentioned solvents seem to be more important. The reaction can
be carried out at the temperature as high as 100°C 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®
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The internediates of formula IE are prepared from
correspondi ng aromatic carboxylic acid that is
woeonwRLcgakéy avail able and thionyl chloride, 2ér/cN2004/000487

VW20047 108726 PCT/CN20047 000487 oxal yI chliori dé by

. _convent i;pnal nt hesis nethad of acyl chloride. |If

15 TG Gt VIPERT o fle, * & GAETT of BHOUH be carr i ed
out in the non-proton solvents such as

Theli chliidr aivwtlhahen ckbokdbor mpyt deuarss fowrmed ditn thee solvents of
.tepperature of -10C fo 60C for 2-10 hours usigg an

41 gL O "EREe s SPECT N Tor £CFhARTY FUINE) 2affofhESpfinert or polar
oxalyl chloride in the, presence of 0.05-1 _equival ent

noBT PR TR ﬁ;@#fi@?ﬁﬁrﬁfdé@ép dcaballyseinyheasyi @1 e3gefdppmounts of
solutions may be directly used in the preparation of

amipRs f FRRUPACT TP GMCUatsP T IaedeundetSaha F etfiice@s @ reactant, but

ess prepare the purified conpounds. |f using

al?ﬁi%h§{ﬁﬁﬁﬁdride, the reaction should be perforned in
.the 10 non-proton solvents such as dichl oronet hane,

EL1ERor SRBPRPRESI Uerdet 2tMUlGr It Hee RPBAYFI N drpgéing formula IG

N | f i | t, t N h - 3.
LB ahos a0y B0 B ML 08 s o

g:solutions may be directly used in the preparation of
the formula ID, or distilled under the reduced
pressure to prepare the purified conpounds. 15
I nternedi ates of the fornula
synthesi zed readily fr@&m nmal.8gonitrile and
correspondi ngly substi ut ed2- a ggnes by
conventional synthetic € yin_accordance with
literatures described wWlgy RH, et al, J Am
Chem Soc, 1948. 70, 20 Johnson R'W et al, 20 J
Het erocyclic Chem 1997, , 383; and Wamhoff H. et al,
Synt hesis 1976, 51. The remction may be carried out
in water in the presence of alkali netal hydroxide
such as potassi um hydroxi de or-sodi um hydroxi de etc.
as the catalyst at the tenperature of 4C to 60C. The
reactigp %QI%%ion I's

wherein , and R® are defined as previous.
R*-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 I 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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.25 diluted and filtrated, and dried to obtain the
product. If the | ow water-sol uble substituted
Ww@xarti/nokatones is used, the reaction may be U/iCA@004/000487

out either 1n tw phases of both water and organic

reagents i.n he pre ce of er.c | yst :
oG OeDLE L e WIS BEERERES O RABRELLaNSTED S AU Sniorice
PCT/ CN2004/ 000487 presence of nitrogenous organi c base
TfsyehnasopyHY dide ctidret RYe ahtdferiods sbQaFy 8. cqpelied out in the

noﬁélﬁ?é@%ﬁ%oﬁ%%?fgﬂg%‘i%Ehé%ec@ié%%{“ieeﬂ%ﬁ%hecf.ﬂn%on gy oluene ete.
tes t i cal. i1 |

R NGE CTPE GyeRlinctron: | hod ars G dppauet ox excess
BRGaC GO (a1 ALEBDE A1 &St S ERertot . BgRERep o of 0.09-2

e@MileQH@ Qk QHE%th@EHP&ﬁH&L§a$éyaaQ%%Qﬁ?ng q%%u%%ﬁd reaction
excipient or carrieéer. Another aspect of this invention

solekabtes May depddeessl yf asetihien pheparatd arich0ofofhea formula ID or
pharmaceutical conposition for treatnent or prevention

digfidfedtinde rayd dREEFOR HuesaVkal® BRfPATe thRAIUHIfHgd compounds.
man, conprising fornulating a conpound of formula I

I fofusanghanaseUt ticbd it iyiegcaspt abketisal shéhed eéod petformed in the
phar maceutical ly acceptabl e diluent, excipient or

nogaprpern SKEVARtRotH BRedicomssangshate t k8 LPROEATToFOluene etc.,

are envisaged prinarily f the treatnent of erectile .

o B URL TOR G IR Bes hEak dyorantt Fonte TR ey AT sgerr under

tk%chﬁgﬁylo£§Uoﬂry%fﬁﬁgafg?r6.5ﬁ3'%%Hﬁge @ﬁéLEHtained scolutions may
ysfunction including orgasmc dysfunction related to

beclii tertdly désd unbane psepdtrusiort be taspBodnudfa Ihi ©r distilled under
i nvention provides the use of a conmpound of 20

theorrghacy PERSTUIE g Breprev ety myréféeflj pgnpounds.
dysfunction in a male aninmale, including man, and

1 RRERekeh at e b ditgrasesnuTher fureamray i baedy RDE-izekareddily from
di seases include nmal e sexual (erectile)

malononitrile and correspondingly substituted 2-aminoketones by

conventional synthetic procedures in 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 60C. The reaction solution is

diluted and filtrated, and dried to obtain the product. If the lcw
water-soluble substituted 2-aminoketones is 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
28
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dysfunction, fenale sexual dysfunction, prenature
delivery, dysnenorrhea, benign prostatic hyperlasia,
Wdygmjd@bgobgtructlon 25 incontinence, stable @rT/CN2004/000487

unstabte—angima, hypertensiom, purnnnary
ertensi gn, congestive heart fai

y
PratherOt] SnGEPaSnaR KT GaPPBRet Uil Gl SFAFPG, Criethylanine
dl Sced%%?tgsltow \‘ﬁx%cu' ]%S 1%@_103/' &g%ﬂﬁg a%ah‘lma be purified by

aIIergl ast hma, bronc 1tis, gic rhinitis,
re@kAUEOB zHiser.der of the gastrorntestlnal novenent ,
forerunner of the seizure, Kawasaki 29 W2004/ 108726

Ano glg%a% /OQE%ﬁz c“é%ﬁ%i%n }éié% %n&§ao£h£¥ﬁgdéﬁﬂi q composition

e SC erosis, peripheral nerve syngrone

fo@aﬂﬁégkﬂﬁhtdb@bﬁﬁéﬁtlbélaﬁﬁfdﬁﬂtﬂﬁnsﬁﬂ3£néﬁﬁ»aniﬂ%ui81ncluding man,
respiratory systemfailure, psoriasis, cutaneous
cogangs eme 2 pretstrase § foomusaricer agdidrmacess il hgjacceptable salt

nut cracker oeso | f
Ry Bk PRATEE s TR ReTTTR r%%rufga?%élt&(&ﬁﬁiﬁrﬁf CGPRg A tuenty

exc1é§9£%°@&c f§§|st in tautoneric forns. It is to be
erstood that aII tautomers and ot her isoners of

formula | as well as the mixture thereof fall into
AnPRBeE|o4PRER Fcbpes 4R VERFEOR AFLAEPBAC ATRECCONDSAAIS SoFreparation

ofthétépﬂ¥%%%é ag%%uggﬂgggft9ﬂ$ %Brntgféé%ﬁégg9t6fCpreventlon of

cen S n exist as eplners or Optl

eHeSORBES dyEYLhBEL &M €n theyalay easigpar,at £tbludidg man, comprising
enanti omers by the conventional nethods such as
fqanéﬁt@nq01ystﬂqumﬂapfoﬁormuhﬁwﬂoﬁﬁt@g@%ﬁﬁﬂﬂceBéépéééy acceptable

hey are synthesized from, c raI ter
20 FORGEAT Vb vl DI SO TBLH >SS ST THEhf & fpipient or
-R6&;understood that all epinmers or optical as wel | as
the m xture 15 thereof fall into the clained scope of
thls i nvention. The conpounds of this invention

Alftélrowgbh%n%ﬁe@a?%%r oy %f&%éﬁraﬁrbon SEPL ¥ T 6T @ﬁﬂf(acr ily for the
trﬁﬁ% n%EQ%?%%eggﬁg ct?gnéﬁgﬁgig xdaﬁo&ggﬁuﬁbtlon, they may

Isto e un erst oo at this 1 nvention
aliChaldes Aot fommcxbuf @ taRét 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 I for curing or preventing erectile dysfunction inamale animale,

including man, and PDEb-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 failure, 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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20 separate individual pharmaceutically acceptable
salts formed by reacting the conpounds of this
waaoeantioenzwi th organic or inorganic al kali agomeich2a84/000487

organi ¢ or inorgani c acid such as hydrochloric acid,

dlg%%f?gEgg]gagg?t I%&%Jﬁgéc1 sgérpnmithﬁlﬁrﬁ.r%Bls peripheral

aci artari &aci

ne@Gédsyhégghg 2aldeamheis dekds, f WIBREEM@DP A€kdase (AD), acute
nmet hane- sul foni ¢ aci d, hydroxyacetic acid, succinic

reapi datody ts@lsuemefesuldr@nl psa:cmhlsgabatawm gaagirdpe, metastasis
glutamc acid, aspartic acid, and the like. Preferred
ofcOMRAMAS Lbf 1% Of vt i BHEFErEFCE GoFRBNFBIF 0 \iNAg [issure, and

hysﬁggound 9 Va% %ngtfa 10‘9{6” as the

ceu |caII acce e salts thereof: 30
WD2004/ 108726 PCT/ CN2004/ 000487 wherein:RL is C1"C3 ,
Thigr eereprathdsr oSt #e giveBRaPH Caﬁrkwlabtlirbﬁéprcymerlc forms. It is to
sub tltuted With

ne_or ups selected fr
egOU TS 5080 02 LERETON Bk g C1L CF kT, IR © o9 et
as2b KO e e Shcabkanayly, jsubstid whedmed |of this invention.
substituted heterocyclic group, CONR6R7 and NR6R ; R2

H; C3b hed t ht ch | k
e Y PNl o el 5 2L 2L LY cencer

andl %Qﬂsé§4§¥ja9feﬁfM%ﬂE°E£(BMtqgal SUbsldst UFee- NeMHe, they are
substituted heterocyclic group, CONRGR , and NR6R7; R3

seiparhte€2-rEdh brancheatk or byt tlad gbhvehtd¢naﬁ kigkhwlis chuamys dynamic
be ggtlonally 10 substituted wth C3-C4 cycl oal kyl
crgEtEBL A Koky © rCob CANEI ACETPRY - oPe Tass tQPKnySﬂ syRkhpgized from
d or. straight chajn alk which na
Ch&ﬁ??o%‘éﬁvngs%g?ﬂﬁ]t egrwr‘tg%gec‘% Cl)g wayyc%oalisﬁmmetrxc Synthesis.
1t % Bl KQX¥h- 5+ 683 Hhadl Ken¥himOFs 62- &gk 1 RI1kYOYWe1 118 RBe mixture
Is H Cl1-C4 branched or straight chain al kyl which nmay
tHeecopt fohAl 1nyto stesteilbuhned sddde O, tNRERLnVEON, 1 @ONRGR
or CO2R8; C2-C4 al koxyl optionally substituted with

Tﬁgigﬁépoﬁﬁ@gabfIwﬁ§§2&ﬁ©£Qtl£ﬂ{%§%Rgor§08ﬁfgﬁggghtl@%lly acceptable

salts with organic or inorganic acid as well as organic or inorganic

alkali.

It is 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, gluccnic 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 1like.

Preferred compounds of this invention refer to the following compounds

of formula I as well as the pharmaceutically acceptable salts thereof:
30
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.pyridyl, pyrimdinyl, imdazolyl, oxazolyl, thiazolyl,
thienyl or triazolyl, either of which is optionally
weuwbaiibeved with nmethyl; 20 R6 and R7 are eaclpcT/CcN2004/000487

independent Iy H, CI--C& branchéd or straight chain
alkyl, or R6 and R7 together with their attached
nitrogen atomforma pyrrolin FBiperidyI,
nmor phol i nyl , 4-N(R12) - jR¢per azj or im dazolyl,
either of which is optl ondly ityted with nethy
and hydroxyl; R8 is H nched or straight
chain al kyl; 31 W2004/ ] CN2004/ 000487 R9 is
Cl-C3 al kyl optionally Subgtitutedgiw th NR6R7; R10 and
R11 are each i ndependentTy\H or Cl- Cl12 branched or
straight chain alkyl; Cl-Cehal ogenated branched or
strai ght chain alkyl; C2-C6 al kenyl; C2-C6 al kynyl or
- (6. .yl coal-kyl ; an t oget.her orn; . .
Wh§§%g€¢?rof$n§ ,&%yégidgH%gnegé5%%ﬁ%§gﬁ5er§§%ﬁ% aﬁny dPeionally
subfBtphotddiwdich dnd (fRhdre -JReazé v teDErBhls 1duR’ consisted of
together with their attached nitrogen atomforma
thpyfpblowiig: gurfolalkghe Groupsligxyani dytCs pbkphoyl nydubstituted
or 4-N(R13)-piperazing|; t he said grqﬁ¥§7the said-
PhgRYlipsS e Optieon 8P F§TCSUbstS BaPEA wr i &1, TN N02Rs,
Cl-4 branched or straight chain alkyl, 10 C1-C3
R? dlsk @x yT,~ NRIZERES e dop r GONRL4RES che i stlikwit edtpheayly substituted
substituted heterocyclic group, or Cl-C6branche

WISPrAGPE MRFRYI T SRS ES b Th e %ﬁ?ﬂfm?ftﬁlesote&h%gﬂqreoﬁollowiw

5L er l.i | up e 67,
ooPRELL SRSt 1 O RS R G IPEONRAE, ana e
,CONRLOR15, or linked together with another, ,
R7ifn 8t i tuCedsiehyl of Ssdontutierf hétéydoylet §le maysbe optionally
rou a.carponyl group;, RL2 i b CL-.C6 br an r. 5
= 08P B S5 O, oL OURAS By SO DI TSI, ox covc
a1gyhstituted with C2"-03 al kyl or Cl-C4 al koxyl, the
said al kyl and al koxyl are substituted with phenyl,
hydr.oxyl ; - C6_al kenyl  or. C3- cylcoal kyl: R13 is H .
quf—%ﬁ %*aﬁgﬁgﬁmgfds Féfﬁﬁ%ggﬁafna% f&ﬁylc%@%%lgpgngﬁégmlonally

su%%t§€ﬁ@é@ﬂﬁth(h~cscycloalkylor<h~C3alkoxyl;C2~C4alkenyl;or(b~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®R7; 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’ togetherwith their attached nitrogenatom formapyrrolinyl,
piperidyl, morpholinyl, 4-N(R'?)-piperazinyl or imidazolyl, either of
which is optionally substituted with methyl and hydroxyl;

R® is H or Ci;~C4 branched or straight chain alkyl;
3l
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20 chain alkyl substituted with C1"C3 al koxyl; C2-C6
branched or straight chain alkyl substituted with
wdnoaexyb7262- C6 branched or straight chain alBOf/CN2004/000487

SED_S[ItluLe:] w th NRIZARI5; C2-C3 branched or straight

sChai n substituted with. | GL- branched

R ot® s“Jtlr g? Q:I%]Tkyclhé)ipﬁlg?‘%fy ssuubbssttl!%tng{gée{dw%/vltq;élhl\g{6 R19R15;

lCZC)2R8,11CONR14R15, CSNR19R15 or C (N NR14R15; C1-C3 | _

R'D8nfdt bgairacaah bimgeesadepE L gt aF ghr Ceh FARGRRYIOL ErEpInt chalin
| kenyl ; C2-C6_al kynyl r - I L; a .

AL RE T R e Beh T RULP U T T CE- Ol 2B annaer Dt B8k ceatkenyL,

c, 58 gl g, chal B @l kyl c0 %34 bratiethed aFt sikai ther to f

2c%al n }éliyl su sct%it%t%% V\n}?ﬁ C1-C3 al koxyl; o%-(e:érl ° T e

pyRt-anched, or spyaighincsieai n alrlypb, subspiiparedyvi t h 3gerpholinyl,

V®2994/108726.PCT/CNQQ94/OOQ§87 hydr oxyl ; or Rl4 and ,
4-R1B Y ogdrRerzimt Yy PR r 2Bf Rachede e Bybh thedmadamned nitrogen

pyrcrolinyl rol j non ' id I ;
B e T S s B e T e
4-GrQUN “WibeRak SnplPSind Waed Yhbhiponendrsdior grgupdpsre optionally
sel ected from Cl-C4 al koxyl, hal ogen, O\, CF3r 5

subBE3fubed GLi-t®4 OBy ENehe@hRdr Git-Faighnchrei ar aftigdighthehain alkyl,
substjtuted heterocyclic group refers to _hexatom .

CirPngdt tomtiai rﬁpﬁlgRloneOBr CP&B Rpi‘t P&S’éﬁlg%ﬁ@, pgﬁﬁyfhesubsututed
xi de f. _or ntat,om G ri I NiR t I '

B

sUbsiciedend phergan o rassh siil dutledahete: odye isuhsbup uettes said groups
on the heterocyclic ring are C"C4 10 branched or

arst riximghe rclhabatabkyed CIEICAOB Kl , BRI R0, 4£9MRelR aser linked
Cl-C4 branched or straight chain al kyl am na, Cl- .

CqB%0Rg1 Uit hoR T ha SHBF LU WG GPPEd el o et Ted fleterocyelic
Loppeunds £b&§l eral formula I and their

gpﬂ%n&ceu??ca%l g%g)e table salts as follows: 15 1|

wherein R is C2-C3 branched or straight chai | kyl .
R mscﬁi ney Co e L BT EONAF |53Fr§_&BEFi?}I?tlé‘dagF¥}1 % g%oﬁa%%)ree()ptlonally
s A %t%gl v?icctheezjcgoﬁla}ﬂbgg"Ctlub;eglkoxyl, the said alkyl and alkoxyl

are substituted with phenyl, hydroxyl; C,~Cgalkenyl or C3~C¢ cylcoalkyl;

R'3 is H; C;~Cg branched or straight chain alkyl; C2~Cs branched or straight
chain alkyl substituted with C;~Cz alkoxyl; C2~Cs branched or straight
chain alkyl substituted with hydroxyl; C;~Cs branched or straight chain
alkyl substituted with NRYR'%; C,~C3; branched or straight chain alkyl
substituted with phenyl; C;~Cs branched or straight chain alkyl
substituted with CONRMR!S; CO,R®, CONRMR', CSNRMR'® or C(NH)NR'™R'®; C1~Cs
halogenated branched or straight chain alkyl; C2~Cs alkenyl; C,~Cgalkynyl

or C3~Cg cylcoalkyl;

R and R!® are each independently H; C;~C; branched or straight chain
alkyl; Cy~C4 branched or straight chain alkyl substituted with C;~Cj
alkoxyl; or Cy~Cs branched or straight chain alkyl substituted with
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het erocyclic group and NR6R7; R2 is H 20 R3 is H;
C2- 4 branched or straight chain al kyl which may be
wagdonakbyesubstituted with C3"C4 cycl oal kyl ; #C2/C42004/000487

alrkenyl . CZ- LA a| Rynyl T R4 7S CZ-CA branched or

h k I I .
ny3EheY ! tf&rgg yt&stsmH“c@%ﬁ?ﬁ 3hed @i tgpgen aton form
py%%g{lmmsp@%qq%;ogzg& PC/E2004/ ogpwrgml% L

and R7°together with fheir attache

nitrogen atomforma g¥rrollnyl g gerld or,

ThoP BRDE IS RESPYLH BT 1G4 “bPARRhe P B BstPdrght s substituted
.cha Kyl e Lad t

w%gl b%g‘!bﬁgﬁgh%%égﬁlgcéﬁii flﬁcﬁl&'& & %@ﬁeggg Falld@h, N, cFs,

ocgy) ceal kykg, obrRhandoRi stcakeghogehheﬁ taQ kiyQF Mthe substituted
pyrrolinyl, pyrrolinone group, piperidyl,

heﬁ@ﬁpﬁb¢lh®l9rQPH«#%ﬁﬁtspﬁﬁemézﬁﬁymicori@a@ CYMeh IRING one or two
together with thejr att hed nit en atomfarma

nlﬁ)ygg%ﬁ%tqus, Bi}griblrlle? ﬁ)d(ﬁ' gF%%]beo%- %érﬁ)(—a@t’ratomlc rings containing

tvgoépliglrb@yﬂetepﬁro—%t'élm(&lgcte@ Q%rl%%lbné@ns ﬁ%dlgf s1’1q|t(5!o<_:jen, oxygen

groups are optionally substituted with
anldr anthed afonst;r ahghsulehai truealckybn €l r@&ealolchyhc ring are Ci~Cy4

NR14R15, or CONR14R15; substituted nyl, substituted
brﬁt@?é?@c@ﬁc}sréag%‘wh%ﬁ Tk 6 qumcﬁgﬁowlrsﬁwarl@htas well as Ci~Cq
bran ¥ 0 thp%] ngt'tfk d MAth S b§} Tk d Phen

S06887 1 Ot et * WS SE§ el & o Phe éaﬁd “grotps™ 'y

further substltuted with OH, 15 CO2R, NR14R15 or

InCONRIBRI® pr&ﬁeﬂﬁedk@@b@@yﬁﬂﬁerCwmpﬁu®%®t¢ﬁnthe general formula I

bt t ut.ed bsti t ut t
gl et & B RS P IS HIaRERGn O SUAGHe

chai n aIkyI C2- C3 branched or strai ght chain al kyl

substituted with Cl-C3 al koxyh; CRsC3 branched or

straight chain alkyl gubstitytediwith OH C2-C6

branched or straight chai nHa substituted with

NR14R15; C2-C3 branchefl or Lja” n chain al kyl
N

e

I

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 NRER’;
R? is H;

R®is H; Cp~C4 branched or straight chain alkyl which may be optionally

substituted with C3~C4 cycloalkyl; C,~C4 alkenyl; Cy~C4 alkynyl;

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

substituted with C;~Cs; alkoxyl; C,-C4 alkenyl; C,-C4 alkynyl;
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substituted with phenyl; C17-C6 branched or straight
chain al kyl substituted with CONRL4R15; CO2R8 or
W2ONRY4REB26 R14 and R15 are each i ndependent!|y B4T/Cli2044/000487

branched or straight chain alkyl; C2-C4 branched or

sstraj wehai n al kyl substituted with C-C3 25
R dfig¥§ﬁ% gr’CZ'-C4 branched or strai ght chain al kyl
;substjtuted with OH or RL4 and R15 together with .
R”tene] R aroached Wity shehr atéachef mid mgeroptorylform @ pyrrolinyl,

.pyrrolinone group, piperidyl or norpholinyl; the
pl§é5§$¥idpé&m%ﬁgﬁangégers to a phenyl group which is
,substituted 34 W2004/108726 PCT/ CN2004/ 000487 with

R” ohe ToromdneCsbisgnchadnes seladghédchadm al kgrloup
consi sted of Cl1-C4 al koxyl, hal ogen, CN, CF3, OCF3,

r'@Bdd G GA beapeheticensbhal gt oehaivt,, akkithed 2 straight chain
substituted heterocyclic group refers to hexatomc

alkihg$s~Conyarod gy loner &° ene Rif takgeéngatbes tanfiorhe pyrrolinyl,

oxi de thereof; or, pentatomc ri.ngs contaifning two or 10
PYERPEEN T SFGVRL GHhESEl 8¢t ed"H R &aagion%-.NsﬂRed “pgperazinyl; or R

anghﬁ?ggggﬁt}%@/g«ﬁ% %Hgif‘uégt}gch% o%r%c?%ﬁr]%ﬁcgj@t g?gﬁng S‘pyrrolinyl p

eterocyclic ring are C1

pystbaighie ghaiup, alikplkidel; Gbrpabkoxyl, camM-Mm R s paeklrazinyl; the
as Cl-C4 branched or straight chain al kyl am no, _

saCd-g roppgl dasx 9P e ol L YISuEspdeitan i Uiy @f £firEd PEanphetkds straight
of inyention include: 14m15 14515, .

chgippa FY]%‘Xy 1—~§-3(ﬁ£}é?m’pi%;%zi n9T -T2 Fony Py BRERYHGSS Phenyl
wWRsPBLvda Mde 1i , C,~C¢ branched traight alkyl

SJprsopy -3,7-%h?ﬁﬁﬁygbiﬁrgfgfg,3?a]pyrfnié?%?4fcnﬁf ?iﬁ?lg Ay

opffeBahyty ochhbeidented hydriaahl anide iandeat heghep@ssi bl €ubstituted
hydrochl ori de thereof; 15

hepefrocyet hoxguapy ( 4het vyl Pigenesi aye - fusigomppphenyed with OH,
- hyhs 7-n 13,14 . - -

O oBSI 5, 77 aP RV Byt (i 829 iR HE FBREheprebat suced

phappehydr oohdorddeq dihydsoghlQr igdeugndy of herrmesai;bl e

hydr ochl ori de thereof;
R is H; C1~C3 branched or straight chain alkyl; C,~C3 branched or straight
chain alkyl substituted with C;~C3 alkoxyl; C,~C; branched or straight
chain alkyl substituted with OH; C;~C¢ branched or straight chain alkyl
substituted with NRYRY; C,;~C3 branched or straight chain alkyl
substituted with phenyl; C;~C¢ branched or straight chain alkyl

substituted with CONRY“R*®; CO,R® or CONRM™RY;

R and R are each independently H; C;~C, branched or straight chain
alkyl; Cu~C4 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 is substituted
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2-[ 2-n- propoxy-5-(4-ethyl pi perazinyl -1 -sul fonyl ) phenyl
]-5-nmethyl-7- 20
WaRQirddpYBI367- di hydr opyrrol o[ 2, 3-d] pyri m di n- 4-RaTeCNRNE4/000487

nonohydrochlorlde dlhydrocﬁlorlde and ot her possible
drochl oride _ th of
AT SRR REES ol B petesion FrPm Lnp FaRERgid of CCo

alk%x?ﬁtrﬁﬁl dh, CN, CF;, OCF;, and C;~C4 branched or straight chain
- propyl - dlhydropyrrolofz 3-d] pyri m di n-4-one, and

alkheé; 25h$ﬁwmﬂﬁﬂﬁﬂmlhhohederOdY¢%Mthﬁdu@rmdée&ﬂdt@tﬁﬁxatomic rings
possi bl e hydrochl ori de thereof;
COEtFEth%PBEd%yt%O(ﬂﬁé?%9T6FB@F§fﬁﬁ¥F5Pxé%?FBﬁyﬁ?Bh@ﬁﬁﬁ”mﬁtomlc

<1 ST fgr Shy DL S AT BT T A o P Consistes
o £35n MDZQR4Y, 10842F RCTALN2004£00048 brmapnahiedr ggbd ©Ftd @d8its on  the

di hydrochl ori de and ot her possi bl e hydrochl ori de
hethepepflic ring are C:~ C4 branched or straight chain alkyl, Ci1~C4

2- et hoxyl 4- neth i perazinyl-I-sul fon henyl
alkgk ﬁ?ﬁln%lrﬁs &ell as QQpbranchéé or stra1gh¥ gﬁ)ln alkyl amino,

ydropyrrol o[ 2, 3-d] pyri m di n-4-one, the
- @n%ﬁ§h§g%%%ﬁ+%rlde di hydrochl ori de and ot her

possi bl e hydrochl ori de thereof;

Esperda bt hoddA Legrea. ﬁé’ﬁ“ﬂ?‘l”bqlspé%fazhnﬁ?PWO%uHWe) phenyl ]
-5-ethyl -7-n-

2-prepyhedy I~1H Hy-ctapy pt ob od 2 r3-1d]lpynil Aody hrghand,] -thaethyl-7-n-
nonohydr ochl oride, dih drochlorlde and ot her possible

prﬁy@;oghTd#qQﬁgrqurgﬁép d]pyrimidin-4-one, the

mo%bhéd?%i rloe, di%ggroggfépgﬂylégd)of%%&n%gégigyéfﬁgQQOChloride

th@BtBY!l - 7- n- propyl - 3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n-4
-one, the nonohydrochl oride, dihydrochloride and

her OSSI e hy hl ori de th
2o R T S AR SSRGSyt B pEPBa ke dgPrBRthy-7-n
—'o'ﬂeﬁlﬂd%d 1o[2,3-d]p din-4- th
o FE ¥ anPbﬁfpyﬁr? 8}hydrgpﬁ??gﬁof% 3- d]pyr|n1d|n 4 ©
mOﬂoh@drb&Mﬂorlde, dihydrochloride and other possible hydrochloride

thereof;

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

thereof;

2-[2-allyloxy-5-(4-ethylpiperazinyl-1l-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-l-sulfonyl)phenyl]-5-ethyl-7-n

-propyl-3,7-dihydropyrrolo(2,3-d]lpyrimidin-4-one, the
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nmonohydr ochl ori de, di hydrochl ori de and ot her possible
hydrochl ori de thereof;

w@di2~ebboxyl - 5- (pyrrolidinyl-I-sul fonyl) phenylgcto<menhs /000487

yI-7-n-propyl 20

7-di hydrap rroI d n1d|n qne, the ,
ORGP AT bEH D 08 LG ot Bl s “LRG “oPRBr _pbssifrpehiorias
cnaydpechl ori de thereof;

2-{2- ethoxyl 5-[3-(2-oxy-pyrrolidin-l-yl)-n-propylann

Z“Eﬁ‘ﬁﬁ‘?x%l‘ st Wy e P Y BERBRAZ YT AP UF Sy Rl 13 2gp -7

- di N7 44410086, L ok hdg.
pyg g%r%chl&ildeogkggggﬁggh%gggﬁﬁlg ng %fﬁ?%chlorlde £he

mohbﬁp&ﬁéchlorlde, dihydrochloride and other possible hydrochloride
2-{2-ethoxyl -5-[2-(pyrrolidin-1-yl)-ethylam no-Nsulfo
theyepphenyl }-5
- et hyl - 7- n- propyl - 3, 7-di hydr opyrrol o[ 2, 3-d] pyri m di n-
2-4208€nhok 1B 5-NoRaRYAK0e hberad ey 1dithgdr eeh) Dyprenv@nd 5-ethyl-7-n-
ot her possi bl e hydrochl oride 36 V®2004/108726
prP@YL ERRDOU IDODASY richépédf 3-dl pyrimidin-4-one, the

mo%? §dg%g0§¥ %ééﬂrgahp %ggﬂ9orl§U|f J“”QH%Qe%%nggigeﬁygiochloride

th,e}egEhydropyrrolo[Z 3-d] pyri m di n-4-one, the
monohydr ochl ori de, d|hydrochlor|de and ot her possible
ydrochl ori de there

—é2r2|tat>mslxy? %-(%heﬁéffaﬁs? WERERATRZADY 5 by T dht HEANPEGRY L]~
nm@%@X %pgeg%$éypropyﬁl§y§r ?¥f%ﬁopyrrolof§r§nﬁ?g§ﬁl%ne' che

mdrohvaRechl bl ddonphydirochl 6f i ge, arti hyHeac loBsiiBeeanddrochloride
ot her possi bl e hydrochl oride thereof;

tire2fet hoxyl - 5- (2- (nor phol i n-4-yl ) -et hyl am no- N-sul f on
yl ) phenyl]-5- 10

2 -Met-Ryhofy D= pr opy (-3 brdk Dy eif PO irlraz2n 31 d] Pyl fBrdilNphenyl] -
-one, the nonohydrochl oride, dihydrochloride and ot her
ngroysi-BHe-hydpocthl or-ddaydrheyeoflo (2, 3- d]pyrlmldln 4-one, the

mcyz]ﬂ %g?:hgg)ﬁ%lcig)e ,( 2d16hy(zilrrcr>e%h¥lrggg pQr? e’\rF Splgsfsqlg)ilte) ggglr:]ochloride
tqﬁ%%o@ﬂopy| 3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n- 4- one,

2-[2-ethoxyl-5-(pyrrolidinyl-1l-sulfonyl)phenyl]-5-methyl-7-n-propyl
-3, 7-dihydropyrrolo[2,3-d]lpyrimidin-4-one, the monohydrochloride,

dihydrochloride and other possible hydrochloride thereof;

2-{2-ethoxyl-5-(3-(2-oxy-pyrrolidin-1l-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 hydrochlorice
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15 nonohydrochl ori de, di hydrochl oride and ot her
possi bl e hydrochl oride thereof;

W2 (02-/80R6RYI - 5- (1- benzyl pi peri dyl - 4- ami nosul f GA®A/CPREA4/000487

yI'T-5-net hyl -
th7-Qép,ropyl-3,7-dihydropyrrolo[2,3-d]pyrim'din-4-one,

the honohydr ochl ori de, di hydrochl ori de and ot her

possi bl e hydrochl oride 20 thereof;
2-22F oteenokiA ~ GoEphopiper 4 oin-fonyl) b ayy bhi Hionqthyd-f sRyPropyl-3

I enyl]-5- L .
TR YR R 5O U RS PBFof 2, 578) py PRRPAIGEophioriae,

dih?agocﬁi@ri_d@%@y@rtagbl 964 £46,1 dinkhudpeghd prdde randor;
ot her possi bl e hydrochloride thereof; 25

2—ﬁg!%@5%%??%%%&?&%b?%ﬂ%¥iﬁd S£B%Lﬂ¥kbkif§%{§gbﬁ)QQH%QXbl)phenyl]
—51ﬁ599¥l:§LﬂL§¥ L@PYL59%§&£%§§ﬂib@$ﬁbﬂ@déﬂ%ffﬂﬂﬁaintheone, the

nonohydr ochl oride, di hydrochloride and ot possi bl e

moydkaebtiorétele ,t kEmgalpcBYo WIROOHJILOB8T2G possible hydrochloride
PCT/ CN2004/ 000487

theprppfet hoxyl - 5- (4- phenyl pi perazi nyl -1 -sul fonyl ) phenyl ]
-5-nmethyl -7-n

2—[RFepYbx 31 75-di y@icepy b L oh of 2; 13—dcpyl bl AN -dsdnfnytih@henyl] -5-
nmonohydr ochl ori de, di hydrochl ori de and ot her possible
mq@@dﬁoahmoyiqul131§rééﬁyd50pyrrolo[2,3—d]pyrimi in-4-one, the

m%%b §§§%$§§%}{§§f‘ﬂﬂﬁ?&%ﬁ%ﬂ¥éiié§Lﬂﬁé"@@ﬂ%@“%%%%hb?é”E§Q¥bchloride

e rbodl hydropyrrol of 2, 3-d] pyri mi di n-4-one, the
nonohydr ochl ori de, di hydrochl ori de and ot her possible
drochl oride there

hy of ; ,
22T BPRBXY - S (A BEREBY AT TR DS B-FR L AR Ry B PRz P e thy L
hrbnyr o -di r - imidin-4-on
’ gﬁﬁfgﬁg%)%héﬁ§VPFgFﬁgtﬁ§ﬂ9%%h%6pg>flps?%?d?hid?bpyrrol the
n@oydrdEn1Or Py M idiyirdcaner i ddeanadnedr geflsabildehydrochloride

di hydrochl ori de and ot her possible hydrochl oride
thereodof ;

2-{2-et hoxyl -5-[4-(3-phenyl -n-propan-1-yl)pi peridyl-1-
2-Sl-fe@Rnyk]1-5- (1-benzylpiperidyl-4-aminosulfonyl)phenyl]-5-methyl-

7-n-propyl-3, 7-dihydropyrrolo(2,3-d]lpyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible hydrochloride

thereof;

2-[2~-ethoxyl-5-(2-(piperidin-1-yl)ethylamino-l-sulfonyl)phenyl)-5-
methyl-7-n-propyl-3, 7-dihydropyrrolo([2,3-d]lpyrimidin-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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phenyl - 5- net hyl - 7- n- propyl - 3, 7- di hydr opyrrol o[ 2, 3-d] py
ri mdin-4-one, the nonohydrochloride, dihydrochloride
wand 4gtther2possi bl e hydrochl oride 15 thereof; PCT/CN2004/000487

2-T2-ethoxyl - 5- (n propylanlno-l-sulfonyl)

2D R G oy PGP o Sy By P YL prs Ry g ey T
-pBpPhydrochlgx dlrekﬁyrelbhaplz“Oﬁfa]@lylr@ﬁlam-mm possi bl e the

hydrochlorlde er eof

moaebgdsmdhmqﬂrdé-(N1Nydr¢ahhydwhxy@whpkbam1posaibbmymgqﬁvchloride
enyl

thaeen {-7 n- propyl - 3, 7- di hydr opyrrol o[ 2, 3-d] pyri m di n-4
-one, the nonohydrochl oride, dihydrochloride and

2-0theth@ogisi 31 @1@¢dﬁ®¢h?tﬁ1{Eﬂlﬂbh@ﬂéphenyl] -5-methyl-7-n-propyl-
2-{2-et hoxyl - 82 hydr oxyet hyl ) - N-nethyl]anlnosulfo

3, ﬁyﬁ}bh@%SH%LQPlOZQ lpyrimidin-4-one, monohydrochloride,

7-d h
dlﬂngﬁggh%?F“%Dno 8r§%ﬁl%l q{%P%Hdéroc%?%%g%g:an o
ot her possible hydrochlorlde thereof

2-32f ot bk~ BLipRnee | hy 3 dxsrelnply I Nret byl idfnigsavioh-

bRy P SRS R L aT Ry d G o Of 3. SLa Py i e 3
pyr9ﬁ§dlﬁh@—rﬁpnobﬂgrQﬁhbg§ﬁfghhfyﬂlﬂgr0Qﬂh®@&@%h§eglde and other

er possi bl’e hydrochloride thereof
podsf Blet hpxwydctB-diiide2thydeokyet hyl ) - N-n- but yl ] am nosul f
onyl } phenyl }- 5

2 Q"Z'TEEHXL% 9= 9 %wphénﬁldﬁlyfgmrlL9h9Lg §r9c1dﬂy 1'J£‘uqlf8ny1]

-4-one e nmonohydr ochl oride dlhydroch ori

phehler s passt i €7 -hydirophl o8 ) THediHhebegtrolo (2, 3- d]pyrlmldln 4-one,

2-{2- et hoxyl - 5- ( p- et hoxyl car boxyl phenyl am no) - N-sul f on
th@“Vﬁhén@KPCSlorlde dihydrochloride and other possible hydrochloride

neth¥l-7 n- propyl - 3, 7- di hydr opyrrol o[ 2, 3-d] pyri m di n-4
the§RET 7t he 10 monohydrochl oride, di hydrochl oride and

ot her possi bl e hydrochl oride
2-[2-ethoxyl-5- (n-propylamino-l-sulfonyl)phenyl]-5-methyl-7-n-

propyl-3,7-dihydropyrrolo[2, 3-d]lpyrimidin-4-one, the
monohydrochloride, dihydrochloride and other possible 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]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-ethyl]aminosulfonyl}phenyl}-5-
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t her eof ; :
2-{2- et hoxyl - 5- (0- benzoyl phenyl am no) - N- sul f onyl } pheny
wd2jo0a/meshyé - 7 PCT/CN2004/000487

-N-propyl =3, 7-di hydr opyrrol o[ 2, 3-d] pyr 1 m di n- 4- one,

t he nohydrochl ori de, . di hydrochlori de and.other
ne BT BTG P OeHr o f DSt ear gt o S I A R one,  ene
mo%é%%?ﬁ%?ﬁé&%ﬁéj(E@h?&?&éﬂ@gfﬁﬁed%%dNétﬁgkfBayéiﬁﬂE”BQﬁrbchloride
thprepFl - 3, 7- di hydropyrrol o[ 2, 3-d] pyri m di n-4-one, the
monohydrochl ori de and di hydrochl oride and ot her
2-Possiblg, ydrigchbor i 8eox $ 18189  i-20buty1] ami 1fonyl}phenyl}-
g-{%- et)ﬁyoxyl -[5- ?2- dlilne?@ill an};ggoet hyl %n%/ n]o%nlllill-os?lhll fSR_\% ip snyt)
5-pBeRYl 3+ dr-propyl-3, 7-dihydropyrrolo[2, 3-d]pyrimidin-4-one, the
met hyl - 7- n- propyl - 3, 7- di hydropyrrol o[ 2, 3-d] pyri m di n-4 ,
monghed r el o rhsisohyd hoe iP o el dediamfd o5ERE oPPaei Rl hydrochloride
hothe _possi bl e hydrochl oride thereof;
th5rP9t et hoxyl - 5- (4- et hyl pi perazi nyl -1 - sul fonyl ) phenyl ] -
5-ethyl-7-n 25
2-pRopyhoRy I~ (pyeitopyy i of B 3-riepy P ol ir-M-rd onyhepheny L) =5-
nefaPnydroohl or dev LA osnlontds andy Iher ROILBLE,  ene
moébnéa§%£%¥%4£d%'(%ﬁ%ga¥bgﬁfﬁ¥fggrBHdldt%%Ef R¥k) phenybdrochioride
-nor pholino 39 W2004/ 108726 PCT/ CN2004/ 000487
theetby} - 7- n- propyl - 3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n-4
-one, the nonohydrochl oride, dihydrochloride and

ey RO & OGRS oyt gy e

- peBYY LB Yihkiropyrrolo[2, 3-d]pyrimidin~4-one, the
1-2) - net hyl - 7-n- propyl - 3, 7- di hydr opyrrol o[ 2, 3-d] pyrim .
megiohydr oplel ot ftke ,nohidhyydreb ht bidaleandidhdro@sei Pde Androchloride

tﬁggggr;p055|ble hydrochl ori de thereof;

2~{2-ethoxyl-5- (N2~acethydrazido)-Nl-sulfonyl}phenyl}-5-methyl-7-n-
propyl-3,7-dihydropyrrolo{2,3-d]lpyrimidin-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-1l-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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and
2-[ 2- et hoxyl - 5- (4- et hyl pi perazi nyl -1 -sul fonyl ) phenyl ] -
wa-omat/hgB726 10 PCT/CN2004/000487

al Tyl -3, 7-dr hydropyrrol o] 2, 3-d] pyri m di n-4-one, the
nohydr ochl ori de, dihydrochl ori nd. ot her. passi bl e
megﬁﬁfg%rﬂcﬂ%ﬂ%¥lt%e?e%%?Qgﬁﬁ?yééﬁESEEug'éﬂp%ﬁﬁﬂ%Faﬁ TLBLE, the

moh OF P SH1 £3ReN0l 1 AL Yo b8l J¥ieRALEd bRh8r possible hydrochloride
orally-adm nistrated solid formul ati ons, such as the

theabbets, pills, 15 capsules and powder, but also
liquid ones, such as suspensions, solution, enulsion

2 -0 SYSMP.- Al (|4—%fth§/_[‘§§§?faofirﬁ!§/|l_atli—Qﬁﬁfc’)@})’l )%W%Ze 58 (pyrimidiny

variety ~ of conventional excipients, such as t

1-pethé gy agemt-propyees ; enhiancetpyrraloidti-¢s pgmdmidin-4-one, the
preservatives, etc., they may also conprise sone ot her

mogphyeFR ¢ iorrall deuncingAapclke isiceftng, ostieh aesehele hbydrochloride

thfillg_rs (starch and 20 carbohydrates), binders
EE&Ppoxynet hyl cel | ul ose etc.), dispersants (cal cium
carbonate and sodi um carbonate etc.), diluents

anfigl ycerol ), absorption enhancers (quaternary amoni um
ounds),_lubricants stearate d sQrpti.gn

2 SRR e F b ERr AT or P AEST BF T T aampery1=T-

al@k§p§[¢qd1H§d%dﬂy@&€?8ﬁ2f§ud]ﬁ?@i%ﬁﬁ?ﬁn@loﬁ§?- Li kew se, the
they can be al so prepared into intravenous

monBj @6 t b ENiso r iGN erddhiyy r o€ Bl o e ndorcaheadporb $biat hypdrochloride
of the conpounds of this invention is the preferred

theggpPé; being the nost convenient route and avoi ding
t he di sadvant ages associated with adm nistration in

TheO Id$ odQd0020Qdn 2087 26 o PRI L £N20@4~ 00048 bnagVv erengsiipared into
In circunstances where the patients suffers froma

orgdal+ewhhyl i woredesobi df Fomilmpacraent Ut afr (rge tablets, pills,

ca%%ﬁ?%?%ﬁ%g?%@e&;r%%?%}3$ﬁ§nqglégté>rngtsI, %rtll’chtahsesggggﬂlsrriac)/nskzesolution,

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), lubricants

(stearate) and absorption agents (kaolin).

The compounds of the formula I 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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sublingual ly, buccally, transdernmally or injection. 5
For veterinary use, a conpound of fornula | or a
woran4t/osBezsalt thereof s admnistered as a sait/abbeo4/000487

acceptaple tormulation In accordance with commbn

vet eri nar ractice and th t
=Nt Er e TPhe dHLD o ANGE" sl orout s bf PARRTAr Bt HRATGRS Tron 2

sw@@lgwh ldlSQ@dEQeoPD§Eonlqg%%@?ﬁéﬁifbf(aidé BRELLSUI & after oral
mal e anlnal 10 Furthernore, none of any obvious sign

adainashversiongcuties t oxigi tipyi eshodminifstirathe qempotedslly, e.g.
of this invention tested in rat _and dog, both

suphi p@vEhloUs PRCERIVY / ) L EaTeR A ety Y ( pr bnlsctdtonup to 3
ng/ Kg, has shown. For the situation of mce, no

Fodeaddes ioeeyried, af tefipsloaes fofomimitaol MY0AYidg-tdxiv. salt thereof
The LD50 for a single dose of conpound I-HCL in mce

isj xrP00GPgLRY. 2518 %wahiﬁd@%cefmrabéarf%nh&aé&pntmaccordance with

n t No th t hod f th
coURTLLn M, LB PLEPaLLL, TP Do, {15, COMROUDAE decormine

thEh@oQEeP§ﬁ§é|§Wb°§oute of administration, which will be the most
2- [ 2- et hoxyl - 5- (4- et hyl pi perazi nyl - 1- sul f onyl ) phenyl ] -
appropthyte 7dr a particular male animal.

propyl -3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n-4-one, the
ruzfnBP ngdkgﬁghﬂghggrepaOQEQ%QﬁPGP%QnggeEnﬁﬁ%p{oigblty1s shown

exanpl e. Exanple 1 ration of
fo2- [reet dumptunis( ofet tyl Pi pevar iyl desﬁﬂdfanylipheayh]dog, both
-5-nmet hyl - 7-n- propyl - 3, 7-di hydropyrrol of 2, yrim di
ingraveneusiy § 1. wohohytesehl vrirde -anic emph‘y@lr%@alfgg; des2shown. For

f h 41
th(e?,%gteu%oﬁ/g% %)SllcseK no_d&ﬁlgodfl 108726 Pch,[ cr\go%@/( g?odi:ggo 100mg/Kg

i.%. O iﬁgji%gﬁgor a single dose of compound I-HCl 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-1l-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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(5) (1) TEA(3s): R - 1) (3h): R - CH2CH2U13 (4i):
R3 - H{lb): Rl- 0 [1CH CA3 HUS®2CI FIN' K, .1 FI "N L
wozem4l/loP7¢4a) 2- am no- 3- cyano- 4- et hyl pyrrol e; P&T/CN2004/000487

(TH)N-propyT - Z-am no- 3- cyano- 4-net hyl pyrrol e; 42
W2004/ 108726 PCT/ CN2004/ 000487 (2) 2- et hoxyl benzoyl
chl ori de;

(3a) N- (3-cyano- 4- %hyl-1+$hWrr?L-2- CNZ-GtLh,oxbeenza
m de; L -
(3b) N- (3-cyano- 4- .rret Flyl I opyl - 1H-;pyrﬁr ol 2-yl)-2-e

t hoxyl benzam de® 5

(4a) 2- (2- ethoxylbﬁﬁ&ﬂﬁudo) 4 nethyl 1HGRYC kol g 3-forma
m de; )

(4b) 2- ( 2- et hoxy nzaﬁhﬁo)-4-ne hy =t - propyl - 1H pyrr
ol 0-3 formani deX, Ay i

(5) 2-(2- ethoxylppenyl) -nﬁfﬁVT-'(7ﬂa%m§yrﬁiﬁyrrolo[2,
3-d]pyrimdin -4-one; 10

(6) 2-(2- ethoxylpﬁﬁﬁ&{@m5mnethyl 7Pk opyl - 3, 7- di hydro
pyrrolo[2,3-d ]pyrimdin-4-one; “»Rk-QLEHH,
(7)4- et hoxyl - 3- (5- neth{ - 4- oxy-7-n-propyl -3, 7-di hydrop
yrrol o[ 2, 3-d] Eyr|n1d n- benzenesulfonyl

chl ori de; SHEADMD

Hi

\
£ R

S Ry=H
{8 1ty = CILCH,CHy

LJ nm’uj\é L o HHJI‘Q
EACIRE

5

- - o] )
N s TN - _'_.«'L\N NI"-
\ /\ L. $
4 \.7
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A i i
. l
T Ty N
Lo e MO o ML
T p L Yo oW N
\ .
~— \___f;:"l L . - \.' B ‘/( —
- ey =0
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U Iy
o NS
N N
] %)

(la)2-amino-3-cyano-4-methylpyrrole;

(1b)N-propyl-2-amino-3-cyano-4-methylpyrrole;
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(8) 2-[ 2-et hoxyl -5- (4-et hyl pi perazi nyl -1-sul fonyl ) pheny
l]-5-nmethyl-7 15
woavoarapgh28, 7- di hydropyrrol o] 2, 3-d] pyri m di n- £0mmeN2004/000487

Preparati on 1
?%af%.%?yH%é%zg@ﬁ ngorugyrrol 2-yl)-2-ethoxyl benzam de

N- (3-cyano- 4- net hyl -1 - n-propyl - 1H pyrrol -2-yl ) - 2- et hox

(3y) BehZaiate - 4(C8leyrhyl20H 20 witnedxytybenz ot thaild ehrendge /
60. 2mmol ) was added into thionyl chloride (20m) |,

(380H- { hec Jand-Ur-acang1 wasn refdgined nuh hr aop 2-a111) 02 -k@ho#Plbenzami
m nutes, and the excess anmpunt of thionyl chlorlde
mageevaporated under reduced pressure. The residua
was di ssolved into dichloromethane (150m ). Wthin 30

(4&2 Quwsem}n%eagaﬁwweﬂnm elhaﬁprrém—s formamide;
ore-obtained 25 solution o 2 et hoxyl benzoyl

chlorjde was dropped i nt onpound
1B STy TSR OB Pt Bty T Or O AR50 Y- Piddeag-3-
vmgggﬁéég§;26 PCT/ CN2004/ 000487 tri et hyl am ne (8.5n,
1.0mol). After conpletion, the n1xture was stirred
hour ter be| S Wit h t
Sﬁ?rﬁ%awaox LA GrRUR0S odr B VSR BeAtticg T 41 pyinidin
saluti,gn was mxed with 20g of silica gel and
evaporated to dryness. The resulting reS|duaI mas
luted 5 with dlchloronethane by usin i a

(6 B e T AR ) o et et -5 B LT S (5

y|§> 0k 448% _ g%gthernnre the sanple for anaIyS|s

repared by Col um chronatography (develop|ng

gent di chl or onet hane: n-hexane=
c??%?éy}l%aF16ﬁthﬂcﬁT%¥bﬁ%Fhéﬁ€pyﬁ ﬁe&dﬁ@BF“§Pyrvféo[2 3-d]

gpsoovéfgl%ééé‘c oBS8BEAY s  TE 1503 i

1309, 1302, 1232, 1039, 923, 727, 655, 648; 1H N
8(@f¢ﬁ3?tho%V%T5“ﬂﬁ‘@tpylpyEQIaQ}%gl-éﬁfulfgnyl]Hpqul]gﬁwmethyl 7

’ fh propgg 3, 74 dlhya ropyrrolo[2,3-d]pyrimidin-4-one.

g%lo[Z 3-d

Preparation 1

N-(3-cyano-4-methyl-1H-pyrrol-2-yl)-2-ethoxylbenzamide (3a)and
N-(3-cyano-4-methyl-1l-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

(la) (7.0g, 56.8mmol) dissolved 1in tetrahydrofuran (80ml) and
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2H), 6.24 (s, 1H), 7.04 (d, 1H), 7.10 (m 1H), 7.51
(dd, 1H), 8.20 (dd, 15 J=7.9 and 1.8Hz, 1H), 10.609
Wdzkmroa,/lﬁ;bi)gglO 80 (s 1H); 13C NVR (CDC13) : 8 BC@MBN2004/000487

106, —1570; 7, (CH 110.3, ITZ. 37 1214

132.
t%%%%%%%§$6éwmﬁmﬁ%wmmw
anal ysi s é)ClSHlSNSO%i| C 66.90% H5.61% N 15.60% .0
StHr $ot20 THEE onBound (ESE) 3T HREPaRet 1t sfmcer and filtrated
onpound(! b) according to the , above-nentioned neth

viGRURHE ARG ST HLYGE D SSACAT0 S 1 (CHh 70 35561 with 209 of

33380 ot S A0 s i

wifh2di &6 otfe thanNVRy (&PGIB)s 11186, 8§81 (80g 0 <hldin, Bd)ohtain 7.5g
1.58 (t, J=7.0Hz, 3H) , 1.75 (m 44 W2004/ 108726

o fPETY IGNR®O4 1 000287 w2|€|§1 thegyigl@gaf ggﬁs Fugt?xgr(npre, the sample for
J=7.4Hz, 2H),4.30

=1 T 6 Hprop 13 hy AL 48°PBRCOUII. B pping avenc:

8 9..62 .
dl%ﬁ;?gﬁ@§gﬁﬁéi hﬁzeéﬁa?é#éﬁ %ﬁ@&%crég&alﬂgéé@%%§ngggiﬁromethane.

n-ht2ahe=56:417.0, 121.3, 132.5, 134.1, (C) 89.2, 115.6,
119.8, 120.5, 131.2, 157 1, 165.0; WM (ES+) : mz 329
(I\/H-NH4% Pr epar ati on

mpp 183~ ¢ ﬁ@x;ﬁﬁlﬂ@h%ﬁ?ﬁh‘b’) 142fet hyl - 1H pyrr ol o- 3- f or mani de
(4a) and 10

IR2 é?n‘lﬁft hoxyd b%’%@m 9'9%1 4- mtah)/lng n-psapybs bt pyargl 0593, 1471,
formam de(4 ), A mixture of

13I\<19(,31eyan01m32met1ml9- 1BRpyr 1ol - 250,) 628et hoxyl benzami de
(3a) (2.00g,

'H NMR (CDCls): &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, 1lH):

13¢ NMR (CDC1s): & (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 (ES™): m/z 287 (M+NHg).

Elemental analysis (CjsHysN3Oz): C 66.90%; H 5.61%; N 15.60%; 0 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, 5717;

ly NMR (CDCls): 60.88 (t, J=7.4Hz, 3H), 1.58 (t, J=7.0Hz, 3H), 1.75(m,
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7.44mol ) or
N- ( 3-cyano-4-net hyl - I -n-propyl - 1H pyrrol -2-yl)-2 15
woxtchgxyBbeazam de(3b) (2.30g, 7.44mmmol) of pregua/anpon4/000487

1 and 85% phosphoric acid (I4.8nl) was stirred for 20

i nut t d i nt
23 508y T5 1 pPRc) BT (at | ond MerBer TE it el “gna ari b gl o 6:38
(s91 ¥i§ d@”@ﬂg&' 51@1' i d7 of 1 qanpownd 7(38) (@, (8h) Mih whe 7=7.9 and
ylel of 80% The product(3a) and (3b) of this step

1.88Yy, ber)di reect? ybusedlfipr 20 the next step w thout
further purification. Preparation 3

2- (2- et hxoyl phenyl) - 5- neth | - 3 7-di hyd I 3-d
cpyﬁa}qmcdqqlrji pgﬁg é; e s CH2I ropy%rg 06[52 (]ZH 112.5,
2- (2- et hoxyl phenyl ) - 5- nethyl 7 n- pr opyl

1173ot7 1githwdropyry,of 9§ 2, 31d] pwr.bmi din-4-one(H) 126. 4 131.2, 157.1,
m Xxture O

162-02- et hoxyl benzam do) - 4- et hyl -1 H pyrrol o- 3-f or mam de

(4a) (7.0g, 25.5mmol) of preparation 2 and dinethyl
msCyekohexyl.anbpe (vi@nl) was refluxed with agitation

for 11 hours in N, N-dinethyl formam de 45 W2004/ 108726

PCT/ CN2004/ 000487 (100m ). After evaporation the
Pr&BPYBAt°Dy distillation under reduced pressure, the

resi dual was extracted w th dichloronethane, and the
2-d2chtbponEtdrareniait rdcné ony Wwddi-waghedows t owpargde t hel4a) and

| t ant tract d with d |
LGPk on e T 9 WL, SO oS SO, e

)and ground to give product (5) (6.0g) by filtration
With the yield of 91% np 219- 221C IR (cm 1) : 3187,
3114, 3062, 2978, 2923, 1658, 1587, 1460, 1321, 1292,
A 1250, 1044, 771, 763; 1 0 THXWRS(DVBO d6) : 8 1 .35 ( of

N Cﬁzcya%‘z_') ?"1% r./réh') 1H- %M%gog %syl 3@—f$éx;§}%§n%ﬁnmﬁ)§ao (2.00g,

7. ?éﬁﬁoigd 16, 7. ﬁa ﬁ€KyandLH¥melﬂyB5l(ﬁ”ﬁ%op@ﬁ}1H-@§r5@1—2—yl)—2
rs, ;

—ethoxylbggzamide(Bb) (2.30g, 7.44mmol) of preparation 1 and 85%

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

and poured into 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-dlpyrimidin-4-one (6)

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

(20ml) was refluxed with agitation for 11 hours in N,N-dimethyl formamide
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13C NMR (DVBO-d6) : 6 (CH3) 11.2, 14.5; (CH2) 64.2;
(CH 113.0, 118.0, 120.6, 130.1, 131.9, (C) 105.0,
WobbB3481042469, 148.5, 149.8, 156.5, 159.2; 15bNB/CES3)4/000487

T mz 287 (MFNFA) . Thé conmpound (6) was prepared from
ound(4b) according to the. above-nmentioned nethod ‘
T Y RS R PG st g 19A0997 G Bk o) Cggier reduced

prg’g—%e,s% 2034123088 s %&%@ac@@&?’wi@g@icﬁl-l%melaﬁgﬁe, and the
20 1567, 1468, 1311, 1267, 1243, 1191, 1118, 1047,

didbBordid dileRe( CBCI3)ct:iod0. 88 (wasded wilHz,wBidy. 1£tB8 resultant

(t, 3_H), 1.80 .(q, 2H), 2.42 (s, 3H , 4.08 (t,
exggq?qg}.qzn, wgﬂ)dr,le,qj_ \QQU( e,nhmiﬁogs @pgeur(mss,ulflq)te,. n;—l'gefca(n& (80ml) was

ad%e;g:igt%ht %?%s%%% (1 gz’;Lo . tg%‘g"%%% g)]’ro%g%t (%)S%é . 6ggby filtration
wiPhepad aliam 4r461%02004/ 108726 PCT/ CN2004/ 000487
2- (2- et hxoyl phenyl ) -5- et hyl - 7- n- propyl - 3, 7- di hydr o- py
rrolo[2,3-d] pyrimdin-4-one (6) : A mxture of
mpc@dhPpoididC(5) (1.5g, 5.57mmol) of preparation 3,
n-propyl bromde (2.0g, 16.3mmol) and potassi um

c at g .2$ﬁ9§) jSS d c e
IR(?%ﬁﬁ?; f%#ﬁugégghﬁ égﬁp2§fg%£%§ ggg?fﬁgﬂ¥§r%%§6’ 1321, 1292,
12Bour sgaaf ter ,thgssolids were filtrated out, the
filtrate was dried under reduced pressure. The
resul tant was devel oped by col unm chr omat ography,
'H WRNPMSICChlk br ofrét Band  ak= qashizl e3fphasde2 ? d sebttind 013 6g, J=7.0Hz,
of product (6) with yield of 35% The
2Hphysi Cal(pehlhi cdl- Odatar Ve 7 deht(Fealtimi t/h4ehiddoflH) 10776 (dd,

he. above- nenti.oned. . Preparati 5
18 1e?ﬁo§§l“§ﬁ'5} fh%ﬂiéfoQV¥7-ﬁ%ﬁropyl-4,7-dihydropyrr
olo[2,3-d] pyrimdin-2-yl)benzenesul fonyl
LBChRNbAg0Zde) : 6 (CHy) 11.2, 14.5; (CHp) 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(EST): 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°7C

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

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

'H NMR (CDCl3): 60.88 (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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2- (2- et hxoyl phenyl ) - 5- et hyl - 7-n- propyl - 3, 7- di hydr opyr
rolo[2,3-d] 15 pyrimdin-4-one(6) (1.25g, 4.01mmol)
wafoogryeparasi on 4 was added i nto chl orosul f oni ®ecaricd2004/000487

(4nmil) that was dissolved 1n acetic ether (20m),
stirred at OC by tw batches. The obtained sgl uti -
- Jas R P T - R PG et 88y Pan T bt 8oro 2, 3-a1

oy h g agi 4atdor at roomtenperature for 3 hours. The
resultant solution was poured into the a m xture of 20

S R e e

brgﬁ§ﬁgc@@?@bﬁ“fdljﬁ%gﬁquHé 50 sl fatenad8d(sg, 36.2mmol) was
concentrated to dryness to afford 1.33g of product as

diyebl oad ficaatetdhe (liselld, west 181%4d Wheh proddact ondsy bhseding for 15
directly for the next reaction. Conpound 1: 25

hoprpp-aditikgxyre 5ot adatayie- bt Peradfidngi il T8aIFdkyprfheayAyied under
-5-methyl -7-n

re-dﬁfggﬁr}é??,s?-rai' Hy S DS 70T B2 3987 By PRET QY2 -uénﬁlec?]éc)upatography’

usdn§tdelor3meen ARt M mén Oy EaQeQﬂPBMtaﬂnbi@ghﬂﬂﬁgbaﬁbt(6)with
pyrrol o[ 2,3-d 47 W2004/ 108726 PCT/ CN2004/ 000487

yikpyr o i 8 N- 2yl phenzeakseldmingll dhtarwetef A)dehti08d, with that of
2.44mmol ) of Preparation 5 was dissolved into

thei ehpoe oht Heied(-20mL), stirred at 0 C, into which
1-ethyl piperazine (0.78nm, 6.1 Omvol) was added

Prelpawhyiomenct ant sol ution was stirred at OC for 5
m nutes, and then sequentially 5 stirred at room

i tyr e f h - _pred -
4 %%%Q&g:g;%anr.gaftélﬁzileguwghm?—ﬁd@% Rr e H%y&\@fpﬁ’%ﬁ%%a d]

with anhydrous sodium sulfate to
pydiivedin-2gy Dfbifedecti1 fasyyetd mnibieam : Cont i nuously,
t he product was refined by colum chromat ography

[ : t.h =20- f.f -
{303 LT AR 20 M SR A QA i 2, 5-a
oy 4TS LBOAD) (1 .LBg( cmt Admrio 13324, p2968sa B34 2869 dded into

2862, 2767, 1682, 1560, 1458, 1355, 1282, 1247, 1172,
chl49su¥B8OniGld;idbdgmls5ehat 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 (5ml), 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-l-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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1H NMR (CDC13) : 8 0-89(t, J=7 . 4Hz, 3H) , 0.99(t,
J=7.2Hz, 3H) , 1.61 (t, J=7 . OHz, 3H) , 1.77-1.86(m
weH)04,,188356(m 2H) , 2.41 (s, 3H) , 2 50 (brs PCAACN2004/000487

505(brs 154FI),408(t J=7"

4. 29: 4 1 d
piﬁﬁmldbn 3Hdgeﬁ%eges%9 Eaﬁrl{i§% ( "1 §2§ %Fmol of
Pre%ar&tﬂon 51Qa§3d{$gé%vehHlnto]$$EHYMBoﬁ€EEa§é (ZG%lQC}Bilrred at 0
.0, 11.3, 11.8, 14.3; (CH2) 23.8, 45.9, 46.1, 51.

c Pk B0 G Bl GO byt oy e oty

159 6; 20 M5 (ES+) nm z 505 (N%NH4 . El enent al
Reaﬁsﬁ%.sglemm@msmred Th8dr drcalrvaf ey en8dhprogegyentially
6.82% N 14. 36% ractlcall neasur%g val ue C59..38%
stHryeiO@% qQOTAtEQEE a?ﬂﬁﬁogﬁﬁd 1 %*ff e crude product was washed

w1%h[v79at%§%!%f§e<§ ﬂ?l@i:l ré%'h%ﬂ?@ﬁéébﬁ%m su§.¥laf:9%| QRFL_G@Y&& of product

asprggyllowd, Fedh hydsopyrucalsafy?, ] pyrddicti nwals omefined by column
nmonohydr ochl ori de 48 W2004/ 108726 PCT/ CN2004/ 000487
chigpatogherliy déacatkalitheeomedhagciy2Q1100g,a L @Bnkoi g of product

was dj ssol ved jnto ethe and di chl or onet hane
as( foﬁf—& OWrﬁ@J\K}n "yt Hée'[:,%l?fr%?rf ‘of 4M hydrochloric
acid (HCl)- dioxane (0.51m, 2.04mmol) diluted with

Lt hyk .57 ether H6A0M ) was dropped W th agitation. After
conpletlon t he resultlng sol uti on was contlnued to

stir _at roomtenperature for 20 mnutes, filtr

IRafen dt | 8d2¢ 0 2§icPe 2192§192%§91n%?1%90y%|76?:hllé??dé5\ﬁ/|0t'HL458 1355,1282,
i el 15 | R(cm 1): 2964, 2931,
12%875,912%99, %46%9163;5'1%84' ]5%?56(0254)8 1167, 933

588; 1H NVR(D20): 60.72(m 3H) ,1.24(t, J=7.3Hz, 3H),
Hhm%ﬁbﬁtl;’ol-l)a 018 59¢ m=7.2Hy, 3R) ,06( 59 (8H)=7 2HE738) 84(a&klit, J=7.0Hz,

brs, 8H), 3.20(q, 2H), 3.75(m 2H),
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=2.2, 1H), 10.63(brs, 1H);

3¢ NMR (CDC15): 8 (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+NHg) .

Elemental analysis (Cy4H33Ns04S): theoretical value C 59.12%; H 6.82%;

N 14.36%; practically measured value C59.38%; H 7.10%; N 14.12%.
Compound 1-HCl:

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

48



20

25

4.20(m 2H), 6.62 (m 1H), 7.17 (m 1H), 7.73 (m 1H),
8.22(s, 1H) . 15 Elenental analysis (C24H33N504S. HC1)
wo2ddieaneveal value C 55.00% H 6.54% N 13. 38%/CN2004/000487

practicalTy neasured value C55.28% H 6.41% N 13.0/%
9gon'pound 1- 2HC1:
[ 2- et hoxyl - 5- (4- et hyl pi per azi nyl -1 -sul fonyl ) phenyl | -
5- et hyl - 7-n- . .
TherioinA 2Bk7L i (epaPepPeridl of 2083 dPpl) PRA? Hi (Y4 $hesolved into ether

d hl 20 7- IR 1) 62,

1%@2 a3 799%8;%‘2% “f%&lo}]ﬁgg f&%%cr‘p 359 %g%soiutlo“ of 4
hyé@(@ch}l@%’b ale§7 H@_@& diéyla?e?&%fiﬂﬁh NMROQQ%EDX dll81&(ed with ethyl
etdzb. QHm) ) ﬁ§$drdpﬁédwmtﬁHb;tétQ&ﬁsAfBé&coﬁplé@ﬂanHﬁeresultlng

3.12(m 2H), 3.19(t, 2H), 25 3.56 (m 2H) , 3.65 (t,
sogpwlongwqg %th§g%ed . le qat ggpm temggrigurqiﬁor 20 minutes,

i o e 2 T Nt 2 9 CLi O e e ar JEy g fen vield of
94%H) . Li kewi se, by using simlar processes the

starting materials were correspondi ngly used to

synt hesi ze the conpounds as follows: Conpound 2: 5
H@2-927ﬁt5%6xyl-5-(4-ethy|piperazinyI-I-squonyI)phenyI]

-5-met hyl -

| -3, 7 d|h dro rroIo ri m di n-4-one:

I%gmplgﬁna%zf, 293y1 pg 9 246]2py1668, 1574, 1456, 1348, 1167,

4- met hoxyl - 3- (5- et hyl - 4-oxy 7-n-propyl - 3, 7-di hydr opyr
9330l 8f8;3-d] py rimdin-2-yl)benzene sul fonyl chloride

(1 B) was prepared by using the 10

lHZNF?Tig{%OXW 36399 hyl Py« ?1 {4 By andyy 1 a5

enzoy oritaé” as sfartlng nater Atk oot

2Hé| ant g@ % §r$)3p dﬂﬁ% IgRt, gi[ﬂ?ﬁ’f@t | D3, '2? ot EH (IH 75 (m, 2m)

hd 7l r'e'su tlng conpound was react

gLV he tjtled npo d
4% 13% %a@aﬁ?‘} 1%‘? 17%‘73@1{ rg %73%(%?152‘ 81'52'}13, 1H)
2.32(q, ZFD 2.40(s,
Elemental analysis (CyqH33Ns04S. HC1l) : theoretical value C 55.00%; H 6.545%;

7

N 13.36%; practically measured value C55.28%; H 6.41%; N 13.07%.

Compound 1-2HC1:

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;

'HNMR (D,0): 6 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(g ,2H), 6.43 (s, 1H), 7.10(d,
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1.5 3H) , 2. 48 (brs, 4H) , 3.04 (brs, 4H) , 4.08 (t,
2H) , 4.14 (s, 3H , 6.60 (s, 1H) , 7.0(d, 1H),
woRoOA(dds726), 8.77(d, 1H). MS(ES): mz 491 (Ma#MEN2004/000487

Conpound 3:
2-[ 2-n-propyl oxy-5-(4-ethyl pi perazi nyl -1-sul fonyl ) phen
J=9|. 1H5, ngthyl7 .26 (dd, J=8.8 and 2.3Hz, 1H), 8.16(d, J=2.3Hz, 1H).

7-n-propyl -3, 7-di hydropyrrol o] 2, 3-d] pyri m di n- 4- one:

Liﬁéﬂi?%Op%506§1§?(§lﬂ?5§¥ pg 8%¥%eﬁn.§&§ﬁ%4ony dHﬂM%rQals were

pyrimdin zenes chi'ori

colck B} &ﬁ@ﬁﬂ&ﬁﬂ3®@%d BY HSh#¥ksize the compounds as follows
2 an1no 3-cyano-4-net hyl pyrrole (I E) and

cOm ?yloxybenzoyl chloride (IF) as starting

nﬁ erla s via the correspondi ng internediates 25 1D

IA 1G(IH) and IC. The resultln% ound was reacted
—\Aﬁrﬁetflowm-m‘lpéﬁazﬂmp%J@aZgurwé- heuiferel Refpddng-methyl-7-n

04/ 8726 PCT/ 04/ 00487 HN CDC13) 8:
I SR et RIS LA AL AR e e
2.01(m 2H), 2.36(q, 2H). 2.42(s, 3H), 2.50(brs, 4H),
CompoulBrs, 4H). 4.08 (t. 2H) , 4.21 (t, 2H) , 6.60 (s, of

Hereels - el adadly st ot eotonots, s-aroy

ri%%@%%?%ﬁ?iéﬁ%ﬁé@h@%u?%gxyPéﬁﬁﬁﬁifny&Bl §9Ef89¥$afgﬁﬂﬁg]u51ng the
2—aph 0py - Syahdidydrapypyot ol e, GEEl] pyd rﬁ—diemhéxgmleenzoyl chloride
4-al |yl oxy-3-(5-net hyl - 4- oxy-7-n-propyl - 3, 7-di hydr opyr

(Ifol ®F ztarépnglruﬁtquaﬁqswm Zhgl %@Wﬁ%}%@&mohrywwema&és ID, I,

IGZ!IE%{I A §§8Cy Oresug%tt %ﬂp &ng vtalsEfe%ctaed with 1-ethylpiperazine

t@gébéykﬁéy@ﬁhwlco%b%ade (IF) as starting materials
viia the corresponding internediates ID, IA |G (IH)

and 1 C. The resulting compound was reacted with
'HIWR(APCpipebdzisndt, t30) giovne dtihe AH)t Lled3¢onBound.. 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, 1H},
7.0(d, 1H), 7.74(dd, 1H), 8.77(d, 1lH).

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

Compound 3:

2-[2-n-propyloxy-5-(4-ethylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-

7-n-propyl-3,7-dihydropyrrolo[2,3-d]lpyrimidin-4-one:

4-n-propyloxy-3-(5-methyl-4-oxy-7-n-propyl-3, 7-dihydropyrrolo[2, 3-d
lpyrimidin-2-yl)benzenesulfonylchloride (IB) was prepared by using
2-amino-~3-cyano-4-methylpyrrole (IE) and 2-n-propyloxybenzoyl
chloride (IF) as starting materials via the corresponding intermediates
ID, IA, IG (IH) and IC. The resulting compound was reacted with

l-ethylpiperazine to give the titled compound.
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15 1H NWVR (CDC13) 8 : 0.83 (t, 3H) , 0.97 (t, 3H ,
1.82 (, 2H , 2.37 (q, 2H , 2 .41 (s, 3H), 2.52(brs,
wokp4a/3007¢brs, 4H), 4.07(t, 2H), 4.62(m 2H), P&ETZ240aD04/000487

JH ., 5. 83 (m IH) , 6.62 ( s, IH) , 7 . 12 (d,
1H , 7.79 gdd, 1H) , 8.69 (d, 1H , 9.97(br, 1H . M

'H (B (QPCLshy ¢ 5878 MeNHIF) , 20 00dfpodhd, 51-16 (£, 3H), 1.79(m 2H),
2-[ 2-n-propyl ox 4- eth | pi era2|n I-I-sulfon I hen

2. QI%mgﬂﬁﬁhyfgﬁ q¥ 2H( X R h 2.50(brs, yiz%M (brs, 4H),

T TR P

1Hyrro|o[2 3-d] pyr|n1d|n 2 yl) - benzenesulfonylchlorlde
(I B) was prepared by using 25
2- am no- 3-cyano- 4-et hyl pyrrole (I E) and
MS2EPTIopy Inddey b68z @y-NEBhl.ori de (IF) as starting
materials via the corresponding internediates ID, IA,
Co51 vq%qp4/108726 PCT/ CN2004/ 000487 1 G (IH) and IC. The
'BSUT iy conpound was reacted with 1- et hyl pi perazi ne
to give the titled conpound. 1H NMR(CDC13) 6 :0.88(t,
2= 3Pvaltykgxx—5—3ﬁretmy@g{geqﬁ®1nyi QZEFlf?ﬂ¥ )phenyl]— -methyl-7-n

pf%z?l%’OS%@Pgd@O?yﬁﬁﬁ%& %g% {pyrﬂg‘)l §b% S4 3;%%) | §H§38(q

6.61(s, 1H) , 7.09(d,1H), 7.81(dd, 1H), 8 71(d, 1H). MBS
4- éESy)oxy-rﬁ-z 3@t(1MH=Nﬂ-I49>xy T-@omperkid-8&; 7-dihydropyrrolo[2,3-d]

pyrs 25 %%hQ% I-sfggngggy oﬁbléﬂf%%&ggl_l_%U|££§yL%gg§2¥l]by using
-a y ano(jl h [ ] ) ' o) 2k oride
2-z2REAR Jsc%z 4 %@EQQ%EE{/P%&@ gragm%%ﬁde'@r %allgﬂtyﬂ 991§en 8 chlorid

tit nmpound epar ed I on” of
I@ﬂei§1@)t§§|rt3n§5na1ﬁﬂl)a|ls4vm()thz o reapyindd ng- th thardreopprtes 1D, IA,
oIo[2 3-d] p i m di n-2-yl)-benzenesul fonyl chl ori de

IG(H@ @b@épné?@eflrwlml@mm@oupﬂmrmwﬁ? Wil -ethylpiperazine
to glvéhyhglpq£&§f%%mpound

M NMR (CDC1l3) 86:0.83(t, 34), 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+NHy).
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

(IF) as starting materials via the corresponding intermediates ID, IA,
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1.5 1H NVR(D20) : 8:0.90 (t, 3H) , 1.62 (s, 3H , 1.78
(m 2H) , 2.15 (s, 3H) , 2.41 (s, 3H), 2.48(brs, 4H),
WRDA(hos726H), 4.08(t, 2H), 4.34(q, 2H), 6.61(T/CHRPO4/000487

7.09(d, IH); 774(dd TH), 876(d TH). NB(ES): ™z

IGZ(QLin(er%c{:nfg hg r(e u(‘ll'élﬁglcom é)}lgglwr?)?lr?aCt v(a)nht'y }p%t%][ﬁlpera21ne
to” él@érﬁﬂe-%ﬂlled compou
propyl - 3, 7-di hydr opyrrol o[ 2, 3-d] pyri m di n- 4-one:
4- ethoxyI-S (5-ethyl -4- chloro 7-n-propyl - 3, 7-di hydr opy
"Hr KR 6725137 d]%p: 0 y&4 (H,di3ib)2- . poenzeResul f @hyt cHlorildé2 (£, 3H),
(1 B) was prepared by using
1. 24ah1$1‘btl®-dy*éno243ét(%yléidyrrrélé6((bE§ a‘Hﬂ 2.68(q, 2H), 3.05(brs,

eth ylbe | oride (IF) rt|
4Hﬁ‘at %§ :}ggt’he ig:’rltes' SHdi 692ﬁ51n(tsér mtﬂgo%(iﬁl A 7.81(dd,
| G 52 V\1)2004/ 108726 PCT/ CN2004/000487 (IH) and IC. The

15} e8uf t {thg Bpound was reacted with 1-nethyl pi per azi ne
to give the titled conpound 1H NVR(CDC13) 8 :0.92 (t,

3 1.54-1. 64 . 1.75 oH) , 2.14 (s, 3
MS Hg 5§/Em5}%&9 “‘Hng 04 (brs, 4H§m, 4.H)09 (t, 2H§S, 4H)

.37 (q, 2H) 6.62 (s, 1H) , 7.11 (d, 5 1H), 7.80(dd,
cOihbl)aumS 6(d, 1H). MB(ES): miz 505 (M+NH4). Conpound
2- %)2L%t1% h)??gg ArGA 8L hgxYL car BQAYh PLRSESZ Wl kd 3yl E0RY chy1-7-n
-prebhyl s 77 ma pryemoy2r 81 81 hythopyriekal 2- 8- syri ni di n- 4

-one: 10 The titled corrpound was prepared fromthe
reactl

of

ThE ot Wby 3- FETRRPRTI - 488xy - P HRHShy! £4°%- di W oﬁe??t“’“ of

1Qkgb2y 8- gﬂ 5%%@1%%2 W)niiﬁ%%ﬁ/@e43¢%9kgychfd§ﬁfﬂod@[2 ,3-d]pyr
an

(I1B) obt ai ned fromprevious Preparation

1m]i.dehh®xylbawéamwiepmpépazlﬂelom}deNl\/R@E:DCl@;tﬁned from previous
:0.90(t, 3 1.25(t, 3H), 1.62(t, 3H), 1.83(m 2H), 15

Pr@pﬂe%w@ ang 48(“6F§Y19,H§?er55“(¥?(brs 4H), 4.05(q,

2H), 4.32(q, 2H),

'HNMR (D,0): 6 :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(ES): 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-djpyrimidin-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 (IF)
as starting materials via the corresponding intermediates ID, IA, IG
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4.41(q, 2H), 6.62(s, 1H), 7.12(d, 1H), 7.81(d, 1H),
8.67(s, 1H). Ms (ESt+) : nmlz 549 (M:tNH4). Conpound 9:
w@2-Jo2~/aevhoryl - 5- (4- (2- hydr oxyet hyl ) pi per azi nyl -HctgaN2004/000487

yl)phenyr] 520
t yrralg i i n- 4 .
aﬁg'?%e tltf%%F%%hﬁbun maép ?%ﬁ rL§ §r0n1 me §hplpera21ne

tor§§9§|@Hb(Hltled compound. _
4- et hoxyl - 3- (5- net hyl - 4- oxy- 7- n- propyl - 4, 7- di hydr opyrr
olo[2,3-d] pyrimdin-2- yI)-benzenesquonyIchIorlde

1H@MBXC@¢L9réba}aﬁ3¢n35 arid 54-1.64 (m, 6H), 1.75(m, 2H), 2.14 (s, 3H),
1-(2- hydroxyethyl)p pera2|ne 25 1H NNR(CDC13) 6:

2.0389( 0H) 3H)- 041 bEs¢ t4H)3H) - 0AN(t7qHn, 2H7 (2. Fi( & 68Ky, 183, 7.11(d

1y o (R Bl B TE R mory | 4 08 (t, ok 4733

(g, 2H) , 6.61(s, 1H), 7.10(d, 1FD 7.76(dd, 1H)
MS%E@?(dm/%F%05 MpSY): mz 521 (MtNH4). Conpound 10: 5
2- et hoxyl -5-(pyrrolidinyl-I-sul fonyl)phenyl]-5-nmeth
I-7 n-
COQP@E?@ 8: 7-di hydropyrrol o[ 2, 3-d] pyri mi di n- 4-one: The
titled conmpound was prepared fromthe reaction of
2-42ethiosyy 1-F @~ehbyl 1 da oxnyl-pipptapyhy 4 7-i Ifstyapyphényl] -5-
olo[2,3-d] pyrimdin-2-yl)-benzenesul fonyl chl oride
methB) - of n-Ayeratlati dndSh adeer Y @i P o Brdl per imilgin-4-one:
NVR(CDC13) 8: 0.89(t, 3H), 1.61(t, 3H), 1.81(m 6H),
Thé. 41{8:13H) , colpd®hd 4k, dpddbddad 2HFrom4. 3IHe, 2EBction  of

, 6.62(s, 1H), 7.12(d, 1H), 7.85 (dd, 1H), 8.83(t,
4-2Bpox 1D- T6(%mest hyH) 4 - MEy ¢ ES-Dropydt 4, 3621 {ivikNiM)r to1052, 3-d]
Conpound_ 11: , . .
oY3 150 LR oyt BB XS BATHI Ry I P} - RPp? b oy Previous
Pféﬁé?gkigﬁyg]and l-ethoxylcarbonylpiperazine.
'H NMR(CDCls) 6 :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(qgq, 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+NH,).

Compound 9:

-[2-ethoxyl=-5-(4- (2-hydroxyethyl)piperazinyl-1l-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.

'H NMR(CDC1l3) & : 0.89(t, 3H), 1.61(t, 3H), 1.72(m, 2H), 2.41(s, 3H),
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phenyl } - 5- et hyl - 7- n- propyl - 3, 7-di hydropyrrol o[ 2, 3-d] p
yrimdin-4- one: The titled conpound was prepared from
Wadd 4/6@6L6n of 20 PCT/CN2004/000487

4- et hoxyl - 3- (5 met hyl - 4- oxy- 7-n-propyl -4, 7-di hydr opyrr
2, 9% Erzfé% n‘ggteﬁ ﬂg'odf gn:s,yél[-? beS‘Z?PFn%“EL?nyJ e rige (4B o on)
lid I NVR( CDC13
o535, oBfh T . 881, Yol RV et oy 14 Wm0y,
1. 94(t ZFD 2. 27(t, 2%0, 2 38(s, SFD 2] 87(t, 2H),

Msiﬁé%(n1%ﬂ{05fﬁ .&+N%5b8(d ATY 4.30(t, 2H), 6.30(m

7.88(dd, 54
W2004/ 108726 PCT/ CN2004/ 000487 1H), 8.79(d, 1H)
Comgoﬂﬁ%bk% 1H. M (ES+) : mz 533 (M+tNH4). Conpound
12

2~ %]% gfé}% BH_—' (gfy[r%bi pyE &P i didtleod) et byd.am nos Msul b ony,
propy hyd » T-di-Hydapylyr 3o Yo (2 hardt@pyimnol oh 24 3ot :pyri m di n- 4
-one: The titled conpound was prepared fromthe

ThE€acton Hf q
4- et hoxyl - 3- (5 fet hyl - 4~ oxy-7-T ﬁﬁsgpyl 4%- dfﬁydror§§Ctlon of

4-ekbpRy B-3H ( 5—|ayé|tmmd|4no>2yy1 )rr—@&@b@ﬂ]e$u7-f@ﬂ'y}}cﬁ:m;@rrlr6@o[2 3-d]
(1B) of Preparation 5 and
PYZippgir ol ivdi)mpenzreeayl fenehlegidel NVR) (GOC1BYeprration 5 and

3H) , 1.59 (t, 3H) , 1.64 (brs, 4H) , 1.81
pyfao?t{ﬁﬂe F% 33 (brs( 4rok? 2.41 (sf sio ,F% 52 (t,

oH) , 3.01 (t, 2H) , 4.09 (t oH) , 4.33 (q, 2H),

1 700 d, (s
H@Jb@@((@c)ll-l'b%zosgg@tm H4 1..89 an%%:!) 1 981%411%561{;1"')2 41 (s, 3H),

3.25[@; aumowlmﬁtcrmmhplamr,4zrﬁ>uléomds) phenyhl 1 2taethyl 7.85(d
-7-n-propyl 3,7-di hydropyrrol of 2, 3- d]pyr|n1d|n 4-one:

[ 8- XWlir5- (oK R n sul fonyl ) phenyl ] - 5- net hyl
1H?é’§_§?E€H¥% - (gorBheL L Nor-

MS(ES): m/z 462 (M+NH4).
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.

'H NMR(CDCls) 8: 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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pyrrel o[ 2,3-d] pyri mdin-4-one (1G was prepared from
the reaction of 2-am no-3-cyano-4-nethyl pyridine (1E)
W@ 42002726 hoxyl - | - (nor phol i no- 4-sul fonyl ) bermraykN2004/000487

chloride (IF) via the corresponding internediate (ID)
The resulting conpound was reacted wth n-propyl
1Hpyr ofi Ha(d/1 Hf b 0 18i v (e tiHl-ed compound. 1H
NVR(CDC13) 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,
MS?PE%,(= 4I“/.Zg|)§53(3q,<M2N|)*4>,~ 6.66 (s, 1H) , 7.15 (d, 25 1H),
7.80(dd, 1H), 8.77(d, 1H), 10.89(brs, 1H). 55
coMP24/1108726 PCT/ CN2004/ 000487 M5 (ES+) : mz 478
(MFNH4) Conmpound 14:

Hﬁ%qu%léé Q3y£rofR§Q£hﬁ 4lhyl£%38¥|an]Qfonyf¥phenyl} 5-
metnﬂhyi Jprra)p@,rloe?/b &ﬁﬁ%@ﬁrre@w[éom?p% ﬂlgﬁww 7Lgho:

4-one: 5 The'titled conpound was prepare
react| n of

%- et HOXYI- 3- CEUHRIY | - #28xy-PESRAEEEpy | £207- dith§dr ofsattion  of
4- Ql;}%@yl?ts‘i] 5- Rlé%hmdhrb)%/n?l h-hengenes W I anyGlboride, 12, 3-q;

(1B) “of Preparatlon 5

py B 1iINpeelyilnebé h z 8n s 0PsdraMicRe o r ik NVRR{ CREL3pr&iaration 5 and
0.92(t, 3H), 1.59(t, 3H), 1.72 (m 2H), 1.84(q, 2H),
2- 1By12r<z|l31(dsmy3|=|)l ephubamiBO(m 6H), 3.11(t, 2H), 3.72(m
411(t 2, 4.32(q. 2H),76.60(s, 14, 7.13(t.

#E@ §BC§§§ 'S%DH)B(QNE Z%(S’l égbﬁ%b%ﬁ‘gs(grg%brsf )P 1.811q, 2m),

?3 grset%mg% 21(; GEpr phabipo-4),- et hyl am na- Ny syl fonyl, ) 55,
T G N B SO N

reacti on of
MS(ES"): m/z 505 (M+NH,4).

Compound 13:

-[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-dlpyrimidin-4-one (IG) was prepared from the reaction of
2-amino-3-cyano-4-methylpyridine (IE) 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.

'H NMR(CDCls) 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(qg, 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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4- et hoxyl - 3- (5- net hyl - 4- oxy- 7- n- propyl - 4, 7- di hydr opyrr
olo[2,3-d] pyrimdin-2-yl)-benzenesul fonyl chl ori de
Wq2A0By /obsPeeparation 5 and 20 PCT/CN2004/000487

2- (nor phol 1 no-4)ethylam ne.” TH NWVR{CDCI3) 6. 0.90 (T,

3H), 1.58 (t, 3H), 1.80 (m 2H), 2.32(m 4H), 2.44 (s,
MSSE§T) :2 e (478 AMFNHR..03 (t, 2H). 3.58 (m 4H), 4.06

(t, 2H), 430 (q, 2H), 6.62 (s, 1H), 7.08 (d, 1H),
cofodlnd a - 8.79 (d, 1H), 10.82(brs, 1H). 25 M5

(ESH mz 521 (I\/H-NH4) . 56 W)2004/ 108726

PCT/ CN2004/ 000487 Conp
2= He TS A Moxy -5 é?osplaﬁlr@t%w rrﬁ‘r BROPY Hgt N s -BeAy PR phepheny1] -5

‘%’E*Y%’J‘Sﬁ%%ld SRS 8 e
2- [2 et hoxyl -5- (2, 6-di met hyl nor phol i no-4-sul f onyl ) phen
Th9|] q%gphy|cogpound was prepared from the reaction of

4—§tgo ﬁﬁpfrOHWtﬁEQLg_ QLQXJ%QEg§f PQﬁjgjg%pyrrolo[Z 3-d]

prep reaction o

py218{8 N10-B-QyapandeABE Vi MY10L6 - (4E) @BY of P tion 5 and
2- et hoxyl - 5- (2, 6- dlnethgfﬁgrphoflno 4- sﬁl#%nylgepara ton an

3-bepzwyd ] igte-dn rdep ¢ bpy Lamdiree .t he correspondi ng
internmedi ate I D. The resulting compound was reacted

Mﬁth n- grop%l ron1de | H) to ive the t|tled
H@Wp&?ﬁ 1 13) 6 -8 PH) ma ) (31,.84<q, 2H)

%%—Qé,ng]i 3603?5%&"')6]% 53% tH)%H 5% QSm,lrllj-l 4611(t 2H),

4§2 é %H)@oé%i t7 1% #41133; (86 (2Hu) 64695 ¢
?&) m, f—l) C "@%tdd 7h) 8 ek g m)é 1H), 9.95 (brs,
lHlO 76 (br 1FD : (ES+) . mz 506 (M:NH4) . 15

Compound 17:

2- et hoxyl benzyl pi peri dyl - 4- am nosul f onyl ) phenyl

MS}Eé)ﬁetWy@5 g/‘+l\]H4)/IfJIO y yl) pheny

n- propyl - 3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n-4-one: The
CO&bgﬁﬁg;ppnpound was prepared fromthe reaction of

2- et hoxyl - 5- (I -

2-[2-ethoxyl-5-(2- (morpholino-4)~ethylamino-N-sulfonyl)phenyl]-5-
methyl-7-n-propyl-3, 7-dihydropyrrolo(2,3-d]lpyrimidin-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.

'H NMR(CDCl3) 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), 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 (4, 1H),

10.82 (brs, 1H).
MS(ES*): m/z 521 (M+NHy).
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benzyl pi peri dyl - 4- am nosul fonyl ) benzoyl chloride (IF)
and 20
Wd2 - 4prldpyk62- am no- 3- cyano- 4- met hyl pyrrol e(| E)pcTiAdN2004/000487

NVR( CDC13) 6. o 82 (T, 3F), I.50-1.80 (M 9F), 2. 0L(m

o n 2.76 2H), 3.14 (m 1H), (s,

¢ %E%” % gg( 2H) '4. 23 (((qm 2H)H) 6. 58 Es 1H). 6.94
% 27 (m 5H), 7.84 (dd, 1H), 8.75 (d,
Qvet@gx$k;%13§+f dlﬁﬁEthﬂp(g@ﬂqup Ncbnﬁtmnmﬂjp&ensl -5-methyl-

726, .PCT/ CN2004
- gmﬁgg%éﬁggfﬁ h@SrFBVBE?i%ﬁ%%Td}PY@%W%?%ﬁﬁ4ﬂ?qe'sulfony
ph l]-5-
2= &%rﬁ?ﬁg%;#rﬁﬂ'@pﬁtdgmgt@y}wanpﬂygﬂngkéfSuEﬁQﬂxﬁwmmwmdﬂm -8-methyl-
rggﬁ?ynghﬁgggl%qZanH?g§¥LA¥§inpregared f{oggéhgéepared from the

d-et boxyl - 3y 5- meph r ihydr op
reoICo[Z 3yd] 5 pyr|%1%+ﬁﬁﬁqi* éggzgnﬁs %%gjrfgﬁgorldeyfé and

2~ étE@xyﬁ Prepadr-atimonhplasupholino-4-sulfonyl) benzoyl chloride (IF)
g% peridin-1-yl)ethylamne. 1H NMR(CDC13) 6 : 0.89
v1et gHForrfsggn@h@g2+§termey§t§'ﬂp(rﬁheﬂgesulxlﬁg (@@wmpound was

5./
e S T G S e

'y NkacNBLL{ ESH) 0.8 7t pB%) ( MrNHA) s, 3@0@019{1%193}1)'1 .61 (t, 3H),

2-[ 2- ethoxyl 5-(4- benzylplpera2|nyI-I-squonyI)p enyl ]

1. 85 et yH)-,74.96 (t, 2H), 2.39 (s, 3H), 3.53(s, 1H), 3.58 (s, 1H),
- propyl - 3 7- dlhydropyrrolo[z 3- d]pyr|n1d|n 4-one: The

3. Fpt[@mjaﬁdnpéuﬁ@ WHSZ@repéFéE fq,0@H) he6ér €acts,onHof 7.10 (d, 1H),

7. i%ng%g ]6HI0%4§81? ef%ylpuperazh?ylié{sulfonyl)

1-n-propyl - 2-am no- 3- cyano- 4-net hyl pyrrole (1E) via

{ NVR(CDC13) 6 @ 0.97(t, 3H),
Mslﬁmrﬁ%‘ﬁo%dﬁg’tw 2H)( 2, 4)1(5 3H) , . 6H)O (m 4H)
2. 63 (s. 2H) , 3.09 (m 4H) . 4.07 (t. 2H) , 4.35

Copaouqﬁﬁl7 6.61 (s,
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 (IF) and

l-n-propyl-2-amino-3-cyano-4-methylpyrrole (IE) .

'H NMR(CDCl3) &: 0,82 (£, 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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1H), 7.10(d, 1H), 7.21-7.29(m 5H), 7.78 (dd, 1H),
8.78(d, 1H), 10.64 (brs, 20 1H) . Ms (ES-') : mz 567

W@Aﬁ@%#@O87@@npound 20: PCT/CN2004/000487

2-[2-ethoxyl -5-(4-phenyT pi per azi nyt -1 -suf fonyt)ptrenyt]

2B Gipirssiriar 10[321 "E YRR RE Ol T G phenyl] -5+

k1P Opy 2-ethaxybab yl BL sul.fo
i nyp) benzoﬂ;/]iczp}éS (b LA e e élm%ﬁ%

IH- I f
Thfer onFH’] r eg@%{’\%éﬁngf 3- waosr rragnrgpea ecﬁ) \%@gmpr (:)tpha}er ed reaction of

5 1 ne-4- LRyrL o -
oo ST BT L Bl e oo

pychhodide2{} F)banizanethe fony beimediiake |B) Acgychig@liaon 5 and
reactlon of 1A was effectively carried 5 out to give
ép?FHibej‘]c‘dh]ﬁ@ﬂ}MlamF-PNNR (CDC13) 6: 0.91(t, 3H),
1 64(t, 3H), 1.82 n1 2H), 2.41 (s, 3H) , 3.29 (m

1H?¥9&c§>céé(ﬁa %;:g %ﬁgq’l %?DHSn 6;;9 ffégj% 0 Gy TH) 1.7 (m 28) ,

2.383%%0@1’1 1"9’5 bgz?s(d' 4%5:) .195%(1%8 Y MB 6B sl0g i, 2my,

( MrNH4 10

Bt 8 g A B

The t|tled compound mas prepared fron1the reacti on of
MS gthox 3 th y 4- oxy- 7- n- propyl - 4, 7- di hydr opyrr

4F o[ 2, SM/ 5§§ Hﬁ]n1d|n 2-yl)-benzene sulfonylchlorlde

(I B) and excess anount of piperazine. 1H NVR(CDCl13) 6
Compundolg: ( t , 3H , 1 .60 (t, 3H , 1.77-1.86 (m

2H) , 2.41 (s, 3H) , 2.47(brs, 4H), 2.96(brs, 4H),

2-4208{tox 2H)5- 4-23n4y35{ G r 2 ry1616 - -7~
‘1EH), 7?%%1( AT gol%%r, i, %Olgﬁon}fl)'%h_e%ylﬂ 3-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-1l-sulfonyl) benzoyl chloride (IF) and

l-n-propyl-2-amino-3-cyano-4-methylpyrrole (IE) via intermediate ID.

'H NMR(CDCl3) 8: 0.97(t, 3H), l.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, 1H), 8.78(d, 1H), 10.64 (brs,

1H).

MS(ES*): m/z 567 (M+NH4).
Compound 20:

2-[2-ethoxyl-5-(4-phenylpiperazinyl-l-sulfonyl)phenyl]-5-methyl-7-

n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:

l-n-propyl-2-(2-ethoxyl-5-(4-phenylpiperazinyl-l-sulfonyl)benzoyl
58
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20 M5 (ES+) : mz 477 (M+NH4) . Conpound 22:
2-[ 2- et hoxyl - 5- (4-benzo[ 1, 3] di oxol - 5-yl - net hyl pi per azi
WOPI04l/ 108726 PCT/CN2004/000487

sul fonyl ) phenyT T-5-Twet hyT - 7-n-propyr -3, 7-dirydropyrrot

4- . 25
anfudy r"g‘lﬁﬁh% 251 %Yﬁr‘%y‘fo‘gs%-f()z‘finﬁ‘éh%[i,léfdiw&?ol%e%ﬂr%tfrom the
re@ di r O '[ 7 —% a Ole an
D R A B LRI e o) o
2-¢oromnti-de @FA)EHMSPJ.HZHI&QHIT)@G{ flrom they INegeti N Gloride (IF) via

1-n-p | - 2-am no- 3-cyano-4-nethylpyrrole (IE) and
th% l@f'ﬁalﬁ?/%l%t 3D. A cycllzatlon reaction of IAwas effectively carried

oubgﬁf%[l#l g]rt?llgg?gglc](%ygom%tug pi per azi nyl -1 - sul f onyl ) ben

internmediate ID. A
cycllzatlon reaction of A was effectively carried

'H pMRk (¢ICIgH VE :t beot i t) ed) pqrrrewe;i 3t NMR(@DCLB), B: 41 (s, 3mH), 3.29
0.87(t, 3H), 1.63(t, 3H) 1.76(m 2H), 2.41( ,"3H)

(m288B1( ar.a1 (4H2H)3. OB 4 dof, s2n)4H) , 83 B3(sw2HE.. 84—@805(&11, 2H), 7.14(d,
2H), 4.34(q, 2H), 5.89(s, 2H), 6.61(s, 1H),

186, 62-20-8060 m3HH) /- L4daalH 1) /- 0
8 76(d. 1H), e 64( s, 1Ot ésg&(%@z %ﬂ’(mi\ﬁﬁ?rs’ L
Conmpound 23:

MS 2Eq"2: etlyax B35 14NK 3- phenyl - n- propan- 1-yl ) pi peri dyl -1 -
sul f onyl ]

},-5-nmet hyl - 7-n- propyl -3, 7-di hydropyrrol o[ 2, 3-d] p
cpr%cin,H;fQ “d74- 15 one: The titled conmpound was prepared
fromthe reaction of

2“W—'E?ttl'li@l{)‘l’ﬂ-‘g-(PSPW?MYMlﬁﬁylfemybrmﬁyiy-l4 -B-dé byl opy-propyl-

| o[.2,3-d rimdin-2-yl)-benzene sul fonyl chl oride
3’%%)}‘3’6#‘50 l’éﬁ§¥%{%’0§h—c§ pé(ﬁdml@l“(“s“ PHERYI - n- propan-1 -yl)

pi peridine. 20 1H NWVR (CDC13) 6 : 0.90 (t, 3H),
Thd . 234118d( mcdidoundl. 50wds 85prepakdd 2 £r2m (tthe 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.

'H NMR (CDC13) 6:0.91(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(qg, 2H), 6.6l (s,

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

MS(ES*): m/z 477 (M+NHg).
Compound 22:

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

pyrimidin-4-one:

l-n-propyl-2-(2-ethoxyl-5-(4-benzo[1l,3]dioxol-5-yl-methylpiperaziny
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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),
W2 B /HP872E), 8.78(d, 1H). MS (ES+) : mz 594 $ddN¥004,/000487

Compound 24: 25

e A e L e L L N

prppapyh 3, 7-di hydeegyrrol of 2, 3-glpyri m di n- 4-ég§? of
4- et hoxyl - 3- (5- et hyl - 4- oxy-7-n-propyl -3, 7-di h ropyrro
“PGPQOBY t2- qn3dpmazoy#jdmsﬁzémesmbﬂenytmhlaﬁdde EtB)xy1-5- (4

d f th ti
befzo ?rggs{%%ﬂaﬁfgh @geyéigggpég;ﬁyyéy}r@mbquxg Q@@@ogl chloride
(129 &1 R0XW Ibt.e@gn%/dlact@ l% ' %%Pféif%%%/ioan %Qs—%f?or ] egﬁ% c]egffectlvelj

|nterned|ates I D, e resu
canas$ed eact etb witdae ﬁhﬁrepyiéﬁndb%prnGLve the titled
compound. 1H NVR(CDC13) 8 : 0.94-0.99 (m 6H) , 1.52

L , 1.61 (t, 3 1.77 2 , 2.40 3
Hz‘%&t@%@ ) 28y, 048@9(?)3%) 1463(3(2:](q3ﬂ2|,—|)1 aﬁ&ﬁﬁm,,H)z 41 (s, 3H),
ED 6. 64% F% 7.08 (d, 1H), 7.89(dd, 1H), 8.83
% bﬁ% ‘“& o@Bré raH)4HIVE - BBSS) 2H) m% OS50 t; NBRIHA)4 . 34 (q, 2H),
> @Fgogp oxylms UNMY 61 § 22 a POet H)) Antt hbSulFany? ) phidd, 1),
- §Q¥%y|ﬁ9 n- pr86§F 31% di hydropyrrol o[ 2, 3-d] pyrimdin-4

-one:

ho ( t 4- oxy-7-n- propyl - 3, 7-di hydropyrro
MS%E?E &%} %Eﬁr (i QMN '2-yl)benzenesul fonyl chl oride (1B)

was prepared fron1the reacti on of
Coipquarpt aidyil - 2- ami no- 3- cyano- 4- et hyl pyrrole (1 E) and
2- et hoxyl benzoyl chloride (IF) via the correspondi ng

2- l(ﬁ-t@&’HEBQHaEESMLDB %}ll&‘l%-n'gll %D(EOR%—E ng%;:ie)r}quen?o Pfonyl]

was reacted with
phemye} thenettint/ll ed - coppauyic-3 , THAMVIRG £8%64:3)0 165 1 20 39Q( by rimidin-4-
3H), 1.58(t, 3H), 1.78(m 2H), 2.39(s, 3H),

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.

'H NMR (CDC13) 5:0.90(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(qg, 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—l—sulfonyl)phenyl]—5—methyl—7—n—
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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),
WCoR0084(bgs261H). M5 (ES+) : nlz 496 (N%NH4) . %@T/CN2004/000487

Cbnpound 267 61 VWZUU4/1U5/AO PCT/CN20047 000487

oG} 2 LN LT LI (25 Fyronyet byl ) ¥ et byl am nosul fo

- et hyl - 7-n- propyl 3, 7-di hydropyrrol o[ 2, 3-d] pyri m di n-
4- gﬁQﬁﬁyl 3-(5-ethyl-4-oxy-7-n-propyl-3, 7- -dihydropyrrolo[2, 3-d]

) _ 5- et hyl -4- oxy- 7- n- pr opy 7-di hydropyrro
S %Fpﬁ%%%ulszﬁs@ﬁ%ﬁ%esuﬁ%nwaemmmed From the
reddBloasy prepay ed.- fr.amt e B, s 1

1- nCEroe;I 2- aﬁﬁ%%gy yanol4oeth fgg?ﬁoeeh(}ﬁgrro%F (IE)  and
2-tthoxyénbenzoyloehdeor(irde (ilaFihyicartbepsad 15 RAREIAHiates 1D,
intermediates ID, A and IC. The resulting conpound
IAV@@@ *‘%'agfl@d:eﬁwlﬁlnN—%@W@ﬂd&@/ﬁth§¢l§@Mn§hhﬁ[:amplydatnmne to give
th% he t|tIed conmpound. 1H NVR(CDC13) 8 :0.90 (t,
UNQLy 1,78 (m 2H) , 2.41 (s, 3H) , 10
2. 87 (s SFD , 3. 20 (t, 2H) , 3.77 (t, 2H , 4 10 (t,

! A, 85 2998 )1 m
LN o ot i 6 S i s,

2. 41 gs ABS) ( MeNb# )b Lompoynd 89, 2m), 4. 34 2H), 4.82(brs, 1H),
2-{2- et hoxyl - 5- [N-(2 hydr oxyet hyl - N-ethyl)anlnosulfony

6.64 phenwh} -5 0d
ne?ﬂyl - n- progil 7 Jlﬁ?dropyrrolo[ZBédd]pyr 10 90 Ers’ LH)
- one:

MS e hoxylz- 35051 eitmy))- 4- oxy- 7- n- propyl - 3, 7-di hydropyrro
lo[2,3-d] pyrimdin-2-yl)benzene sul fonyl chloride
Iﬁ(ﬂ) mas prepared fromthe reaction of

Comp - 2- ami no- 3- cyano- 4-ethyl pyrrole (1E) and
2- ethoxyl benzoyl chloride (IF) via the correspondi ng

2—iﬁﬁeﬂhmadﬂaﬁe$NJm}diKP4h&d&ﬂdyé£hyﬂTEMﬂHb$uhEbﬁglﬁgﬂ&%ﬂﬂdS-
was reacted with 2- hydr oxyet N—ethylan1ne to

me i Xle TREPEPPY kTS c_br?dé’wﬁdopﬂlr?\m Py8imhddnf4-one:
3H), 1.18(t, 3H), 1.62(t, 3H), 1.79(m 2H),

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 l-n-propyl-2-amino-3-cyano-4-ethylpyrrole (IE) and
2-ethoxyl benzoyl chloride (IF) via the corresponding intermediates ID,
IA and IC. The resulting compound was reacted with

N,N-di(2-hydroxyethyl)amine to give the titled compound.

'H NMR(CDC1l3) §: 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(g, 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+NH4).
Compound 26:

6l
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2. 41(s, 34 , 3.30(m 4H , 3, 75 (t , 2H ,
4. 08 (t, 2H , 4.32(q, 2H , 6.61 (s, 1H),
Wq2Q©{/d,08THp, 7.86(d, 1H), 8.81(d, 1H), 10.69(bssr/NN04/000487

25 M5 ( ES+ : mz 480 (MFNH4) T~ 62 WZ0047 108726

> 375 g ROty - 60 [ (3R AT e A

—n@mm}phaﬁ%:}opyl 3,7-dihyd lo[2,3-d imidi
5- net hyl - 7- n- propyl 3, 7ydfﬂ?ﬁ?gbfgrolo[5 %ﬁl %i?ﬁnlg

4 Fggg??lT@e Itth %on90u9q1Q%%@ylegareg1£§§¥25;}rolo[2 3-d]

& g, 6] c Ny gl rom e
pygﬁ§[29§¥%]ﬁ%3§ig???ﬁbﬁﬁyl %éﬁfghgéaf onyl%%g P¥%égg¥£)f th

re@ttppepapat|dﬁn5panﬁyl 2-amino-3-cyano-4-ethylpyrrole (IE) and
Ydroxyethyl) N-n- butylanlne 1H NVR(CDC13) 6 :
2- Gt gxb @gn@ﬁyl@lblorlgezgtl?l g (cpe cgﬂ)resppnqlgnq %e@m}edlates ID,
35) 1.8 40(s 3. 15- 4
IA §F€ Eg Rait éﬁiuf%lfﬁ 4 §§m?aun FD %266 Y%gcted with

c_i'r td) [l v 2 I u
- %E‘* S%(bf’?e‘13011*%1“&‘8%%#2@%@ BoeAf s 0ed sompaund.

29
szliztcé?t%kyﬁ BL.Cp-(6t haRyl chr®okoyl @ivenylamsme) - NMsul £ o1t (s, 3H),

%ﬁ phenyl }-5- 15

2t hy 37 it oy | 21,7 3d7 hyer 8By riolle[(2, RH],pyr 8Fiali AHA, 6.65
- one:

1HD, [ 2- B4 tox il 5- (p8et doxylitar Boxgl(pheny) am na-aNbsyl, f ony.
I)phenyl] 5-
nethyl 7-di hydropyrrol o] 2, 3-d] pyri m din-4-one (1GQ

MS\WBS' préb@?é§6'fﬂdﬂﬁhhe reaction of
2-am no- 3-cyano- 4-net hyl pyrrole (1E) and

Cogpgggyxy} 5- (p- et hoxyl car boxyl phenyl ani no) - N-sul f onyl )
benzoyl 20 chlorlde (IF) via the correspondi ng

ternedlates I D | A. The resultlng conpound was

2 R XA O A ;S?obwr%tﬁﬁhﬁ(é Nrefhyd arivestiéony i peepyl ) -5-
me%ﬁ??wgf#?gﬁﬁg%ﬁi}df%p(yﬁgoggﬂ &g —%@yr’lmldln—g—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 l-n-propyl-2-amino-3-cyanoc-4-ethylpyrrole (IE) and
2~ethoxyl benzoyl chloride (IF) via the corresponding intermediates ID,
Ia and IC. The resulting compound was reacted with

N-(2-hydroxyethyl)-N-ethylamine to give the titled compound.

'H NMR(CDCls) 8: 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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2.'40(s, 3H), 43.95(t, 2H), 4.16-4.32(m 4H), 6.60(m
3H), 6.90(d, 1H), 25 7.25(d, 2H), 7.79-7.90(m 3H),
WP O /d087Rp, 8.97(s, 1H), 10.83(s, 1H). MS(ESH®cTMN2004/000487

566 (MFNHA). 63 WI20047 108726 PCT7 CN20047 OUU487

C Quinglg 30: _
og;??g-gt%oxyl -5- (0-benzoyl phenyl am no) - N- sul f onyl } pheny

-5-met hyl - 7
2"|-{ %?%F%f‘é'ﬂ]di (Ry 8y 8pyF¥iteri2 -S-arbytyh aiimosudhenyl)phenyl}-
5—§Q€h§114!%1§¥E%BQU§97W@fh%ﬁf%%??%%lgﬁ9?§3£$%§§?%§Hi39492ne

4- et hoxyl - 3- (5- met hyl - 4- oxy- 7- n- propyl - 4, 7- di hydr opyrr .
ThE| o[ DL BSd] pGPTReEHiH- 2¢F) - berersresul f g chitdei dereaction  of

R s PR - R P PR G 00 oo
rimi -2 efze u ri e02 25, e ion an
pyza)a,&?. 623 sl,)'bléi) : ng:;S%%odﬁﬁl'@ﬁbl? 7-610- 7§%Bg(m&7>§k, %%%HE on 3 ¢

N-72 7 (b= yEhy 17 -8B ahu2H)amiBeb4(d, 1H), 9.79(s, 1HO
10,62(brs, 1H. Ms (ES+) : nfz 588 (M+NH4) Conpound

H gg”.%*é%%ﬁxyﬁ L 8- BR20 a8y $HAzi HALNEASULF HY) ) pRéRYL }65 (m, 35),

5 e | -.7- n-

L. gzrbp%fpy's,z?ﬁg)i(ﬁydﬁ?}byr?o%%{%,%o-(aﬂfp?ﬁ? m @ 8 dC o) 1% . 11(c, 2H),
ti d g0 n s r re ro r.eact,ion_o

S hoa 3 (e B A oSN R ofy P (4 18
1009 (123~ dH) .pyri m di n- 2-yl ) - benzenesul f onyl chl ori de

(IB) of Preparation 5 and acethydrazide. 1H

NMR(CDC13) 8: 0.90(t, 3H), 1.56(t, 3H), 1.79(m 2H),
MS4EQ0¢s,m3H9) S082¢MINHA39 (s , 3H) , 4 . 09 (t, 2H) , 4

.27 (q, 2H , 6.67 (s, 1H) , 7.01 (d, 1H , 7.52 (brs,
Cord®dinal 29(:dd, 1H), 8.74(m 2H). M5 (ES+) : mz 465

(M:NH4) . Conpound 32: _ _ N-sul fonyl }
2- _éégﬁaggg?%LlS—SE%£QJ¥¥J} 239&2855;‘!&?23}9 —su?gongl?;henyl}-S—

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]lpyrimidin-4-one (IG) was prepared
from the reaction of 2-amino-3-cyano-4-methylpyrrole (IE) 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.

'H NMR(CDCls) &: 0.82(t, 3H), 1.31(t, 3H), 1.49(t, 3H), 1.74(m, 2H),
2.40(s, 3H), 43.95(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+NH,).
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nmet hyl - 7- n- propyl - 3, 7-di hydropyrrol o[ 2, 3-d] pyri mdin-4
WaZded/ 16479092004/ 108726 PCT/ CN2004/ 000487 The tidd/e®2004/000487

conmpound was prepared fromthe reaction of
cofin8thexyd - 3- (5- net hyl - 4- oxy-7- n- propyl -4, 7-di hydropyrr
oFo[Z,S-d]pyr i mdin-2-yl)-benzenesul fonyl chl ori de
2_%55% obt ai ned from previous Preparation 5 and

TR A (RO BERGP whp ey I3mi Ho MR $ ODER)L J@hey(lt 7 5-methyl-7
_3 61 (1, 1. 80 2H), 2.09 (m 6H), 2.36
“(F?o%{b 63,1'7(2'.%8%505?"%?601,0(@'82@% P,Yrﬁfﬂi)dl,(“mzﬁ‘.oknbfd (t. 2H)
61

, 4.34 (q, 2H) , 6.61 (s, 1H), 7.11 (d, 1H ,
The o0{idd,e91H) comgo 88! (dwagH) .pNBES+) fromz 4W@ reaction of

und, 33; _
: égié;%iﬁ%%ffgg?gﬁ?eék@*%%ﬁ@?gffﬁy%?fL%ﬂﬂﬁﬂ%ﬂﬁ?PYﬁﬁ@h?[§'3'd]

T IWHZ-kr1N=benzenesulfonylch i
pypropyl-3,§tgihydropyrroloﬁ%fé}gféi?iAgggnfﬁioﬁéﬁparatlon > and
o-Hertdrox yWhedy(Bmétbyl - 4- oxy- 7- n- propyl - 3, 7-di hydropyrro

lo[2,3-d] pyrimdin-2-yl)benzene sul fonyl chl oride
1 (Iéﬁﬁmﬁs Pr pared fromthe reaction of
i '9?8—13-cganB:ﬁlé’%hﬁfﬂyrrlolSé<GvE)3thd127%trhox%ﬂ), 2.41(s,3H),

zoy) 15 chloride (IF) via the correspondi ng
4‘?2?%& i’at4e§3:?rf‘7, 1, 1565CIRy Hhd 9-B0 (Pmelfesul t4mig 55 (m, 7H),
coq?ound was reacted with 1-ethyl pi perazine to give
7106 thRed doABétindHI1H SNVR(EpCci) . 69 -7 V.s9GH0, 950 n§2 (brs, 1H).
1.56-1.60(m 6H), 1.75(m 2H), 2.49 (brs, 4H ,

6H) ,
( 2 , 3.06 (m 4H) , 4.05 (g, 2H) , 4.34 (q,

MS%“?—EE%; 34/621@(8& (M58Hq) . 7.10(d, 1H), 7.75(dd, 1H),

8.79(d, 1H), 9.90(br, 1H). MS(ESt+): mz 519 (M-NH4).
Cofusspoured :34:

2-[ 2- et hoxyl - 5- (4- et hyl pi perazi nyl -1 - sul phonyl ) phenyl ]
—TPs |_izn - - N -
2 A oo TSRy oo ity AP b PO oS d AP ey L -
proéﬁﬁ¥3,25dihydropyrrolo[2,3~d] yrimidin-4-one:

4-ethoxy|-3-(5-nnrpho||nonetﬁyl-4-oxy-7-n-propyl-3,7-d
Théhyqﬁ%egﬁr0|ébmpound 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(CDCl;) 8 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,

1HO, 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}—S—

methyl-7-n-propyl-3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one:
64
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65 W2004/ 108726 PCT/ CN2004/ 000487
[2,3-d] pyri mdin-2-yl)benzenesul fonyl chloride (IB) was
WQ%094d4A8872Fom the reaction of PCT/CN2004/000487

2- am no- 3- cyano- 4- nor phol i nonet hyl pyrrol'e (TE) and

Thé- etidikly be@&%&&n&hloQE% ;h@&é& a the rr%%@ond tion of

i nternmedi ates 1D e resultln

4 - e ompopind -Wasmeeagl ed- wm t4v - n5plo§§hy4£n+aﬂﬁyar@§yggogbyg 3-d]pyr
the titled compound. 1H NMR (CDC 13) 6 :0.90-1.00 (m

imggyn- 21ylerb@pze3e§ulfqnymph(lmr1@eb (1B, 32>b2a56e(1mfrom previous
4.07(t,

Pr‘i%“%"&%q i% dl%e%rﬂeamfﬁ?th-‘?l ’él(rbe 7.78(dd,

1H), 8.75(d, 1H). M5 (ES+) : mz 576 (M+NH9) .10

'n Gampewrd 858 ;. 0.90(t, 3H), 1.61 6
2-[ 2- ethoxyl 5- (4- ethylélperazgnyI-I-squRon I%%He 09 oH) .
2.36(&p¥HbHQdM@ (s, 3H), 3. 02(t 2H), 4.10(t, 2H) 4 ),6.61(s,

-2) met hyl - 7- n- propyl - dlhydropyrrolo[é ] r

1H53|In74110('&e 1H), 7.90(dd, lH 3(d, 1
4- et hoxyl - ZS nor p ollno%ethyl ﬁ oxJ{7 n- propyl -3, 7-d

ihydropyrrolo
MS [ 2573~ d]nphe iamiodi(m+Rul.) benzenesul fonyl chl oride (IB) was
prepared from 15 the reaction of
am ng- 3-cyano-4- (pyrimdinyl-2)nethyl pyrrole (1E)
Cmﬁ%ﬁ%ﬁe%%oxyl benzoyl chloride (IF) via the
corresponding internmediates ID, 1A I1G(IH and IC
2- ﬂ?T&EtYTESClyIlHSHg4€®tﬂ’p§®1md3e\ma&1hga€1€£hw1idhyl )phenyl}-5-ethyl-7-n-
e |_pi perazine to give the titled conmpound. 1H NWR
pr%@dc%)“elhyér%yar@ov [(Cm3-6Hpyrinido-(dmoenek) , 1.75
(m 2H) , 2.37 (q, 2H) , 20 2.53(m 4H), 3.06(m 4H),
4-dc (S, - 32Hp - e 8h P74 4 5 0:2H)7,-nd p 356 I - éﬁﬁﬁdﬂQ{@96§ rrétﬂﬁz 3-d])
7.11-7. 15(n1 2H), 7.77(dd, 1H), 8.68-8.7 5
pyKy%HWUIZHNi seeZ%mmam¥ﬁpnylc@bﬂpownd 3B) was prepared from the

2- et hoxyl - 5- eth | pi perazin I-I-suI honyl ) phenyl }
rea lﬁgiﬁg %y (% cya op4rgthylp rrole an% grgthoxyl benzoyl

chfﬁﬂﬁde 3¢¥7daH¥Q&%p¥6E9é§%é%é%ﬂ@ EXE&P&&Hfo%E H%; Eﬁ, IG (IH) and

IC. The resulting compound was reacted with l-ethylpiperazine to give

the titled compound.

'H NMR(CDCl;) 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), 4.34(qg, 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-ethoxryl-5~(4-ethylpiperazinyl-l-sulphonyl)phenyl]-5-morpholino

methyl-7-n-propyl-3,7-dihydropyrrole[2,3-d]pyrimidin~4-one:
4—ethoxyl—3—(5—morpholinomethyl—4—oxy—7—n—propyl—3,7—dihydropyrrolo

65
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W)2004/ 108726 PCT/ CN2004/ 000487
4- et hoxyl - 3- (5- et hyl - 4-oxy-7-al l yl -3, 7-di hydropyrrol o
WO20®BL/d087g¢r i mi di n-2-yl ) benzene sul fonyl chlorpehe/dd2Bha/000487

was prepared fromthe Treaction of
2 b DOz 37 &¥:ANG-4- h é rrole I and 2-et hoxyl
e R B g P P (sl aR i 1) web prepared fxom
thientrearedbat 3 bDamHﬁo—kﬁ%&dﬁ®-4ﬂméréhb£inéﬁgkﬂy%g¥r&é@9 (IE) and
Y

conmpound was reacted with 1-ethyl pi perazine to
2-ehBoryi edzophpdued.idéH INVR; CDERS)cdirebpB@dl by i3Mermediates ID,
1.65.(t, 3H), 2.37 (g, 2H), 2.41 (s, 3H), 2.50(m 4H),
A, og? briE H)?ni. 3 q, THR) , FoS UMY 2FPMPAIDE( dds 1FBacted with
1-5:031 , 68. ..6.61(s, 1 7.11(d, 1H),
7. 8% I%g%‘,r H g."?gi(&fm “‘?[%Dtﬁﬁ)q,eggg?ﬂ??%wd'lm. VB (ES+)
. mz 503 (MtNH4). Exanple 2 Experinents of penis

1H§M3¢@$©MMI@:dhd@Fltoo@enwn$tna%@(gf@hggqy7qﬂmg@%),2_32_2_56Un
compounds of formula | in 15 treatnment of functional ’

8Hi npotEnioe, 4tthe pedil Gu,eract i Droepephent . oG, 2H), 4.34(q, 2H),
established by using the nale rabbit as experi nental

6.obdel Lmoss.1setierence t.odBiaachefif, syreihed. (GBI schof f
E.; Schneider K, International Journal of Inpotence
Research, 2001, 13, 230 235) The hydrochl oride of
MSQET-di hylr Gpver rah8fED,.3- d] pyri m di n-4-one 20
derivatives was dissolved into water, and injected to
ci ous-rabbits intravenously (i.v.) (0. |ng-3ng/kg)
Coﬁgﬂgg%?gbn was accessed by conparing the |length of
enis before and at 0, 30, 60, 90 and 120 m nutes
2~ e TN OXYRT Pay énetiy krirerisgtingl + brs wlfpitdig 1) phenyl]-5- (pyrimidin

above-nenti oned age The results of typical
vl ?%qn%o%&ﬁgs%i A Pﬁ‘i)%%e—?%a‘ldllé‘ysﬁﬁ%}’?rr@rﬂ[Zwér'é] pysimidim4-one:
table 25 1. Table 1. penis erection efficacy of
4-%ﬁmnﬁﬂlhﬁdﬁépyorphwﬁihdhaihpyFnﬁmxw+ﬂ4h4yrap9@LByaiﬁiﬁyﬂropyrrolo
[2,3—d]pyrimidin—2—yl)benzenesulfonylchloride (IB) was prepared from
the reaction of 2—amino—3-cyano—4—(pyrimidinyl—Z)methylpyrrole (IE)
and 2-ethoxyl benzoyl chloride (IF) via the corresponding intermediates

ID, TIA, IG (IH) and IC. The resulting compound was reacted with

l-ethylpiperazine to give the titled compound.

'"HNMR (CDC1l3) & 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(qg, 2H), 6.69 (s,
lH), 7.11-7.15(m, 2H), 7.77(dd, 1H), 8.68-8.71(m, 3H).

MS(ES"): m/z 569 (M+NH,).

Compound 36:

2—{2—ethoxyl—5—(4-ethylpiperazinyl—1—sulphonyl)phenyl}—S—methyl—7—

allyl—3,7—dihydropyrrolo[2,3—d]pyrimidin—4—one:
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Example 2
Experiments of penis erection

In order to demonstrate efficacy of the compounds of formula I in
treatment of functional impotence, the penis erection experiment was
established by using the male rabbit as experimental model cross
referencetx)Bischoff’smethod.(BischoffE.;SchneiderIﬂ International

Journal of Impotence Research, 2001, 13, 230 235)

The hydrochloride of 3,7-dihydropyrrolo[2,3-d]pyrimidin-4-one
derivatives was dissolved into water, and injected to conscious-rabbits
intravenously (i.v.) (0.1lmg-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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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
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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-HCl, namely, the latent period of straddle and coitus were
remarkablyshortened,andthetimesofthecmituswasobviouslyincreased.
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-HC1l, 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-dipyrrolo[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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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

I

The bioactivity inhibiting phosphodiesterase 5 (PDE5) of compounds of
formula I 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 follows: 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 I had stronger inhibiting rate on
phosphodiesterase 5 than that of sildenafil. For example, when the
concentration of compound 1-HCl was 10%mol/L, the inhibiting rate of
compound 1-HC1 on PDE5 was 65.62%, but the inhibiting rate of sildenafil

on PDE5 was 31.67%.
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