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2- ARYL- 8- € wam: ﬂh' RI NE DERI VATI VE, PROCESS FOR THE PREPARATI O\IHHMQ\EC}QZ
PHARMACE uni- TI ON 5 CONTAI NI NG THE SAME, AND | NTERVEDI ATE THEREFOR
TECHNI CAL bresent invention relates to a novel

2-aryl - 8- oxoti%®M¥r o purine derivative selectively acting on the
peri pheral -type benzo 10 di azepi ne recegors, nore particularly, a
2-aryl - 8- oxodi hydropuri ne derivative having an acetam de noiety at the

7-positi sition of the purine nucleus, a process for the
pr epar at ﬂm!j“m““mmuﬂ‘ma phar maceut i DEISCRIBII®ON i on contai ning the sane, and
an intermediafe therefor. 15 BACKGROUND ART In the tissues of the manmals

i ncl udi ng human, there are three kinds of benzodi azepi ne (hereinafter,
occasionally referred to as BZ) recognition sites, and each is naned as
central -t yp@-ARY11-8-Q@X)DEHYDROPHRINE DEBREYATIYEaRRACHESS POR JHEype ( w
3) benzodi azepi ne 20 receptor, respectively (hereinafter, occasionally
referred to asPRERARAEN{THERIOW, PHARMAGEUAHCABZOOMPGSHABON |
respectively) . Anmong them the central -type BZ-receptors are the binding
sit®s for BZcor@ONIGSININGH TiiE SAMIS ANPhNTERMERIAGELTIIERERORI
(hereinafter, occasionally referred to as "GABA') A-BZ-receptor-C - ion
channel 25 conpl exes. On the other hand, the peripheral -type BZ-receptor
widely distributes in the central or peripheral tissues or organs such as
brain, ZHEQNNIGH, FiELDYney, |iver, heart, etc., and it especially
distributes wth high density in the cells of the endocrinium organs such
as adrenal gl anddhe PEesentdgvention rejates te penevgl| 2-aggkSr9xedihyidsppat i ng in
t he i nflammati on-i nmune systemin whol e body such as mast cells,

| ynphocyt RUripgdespyatiee seleckivebuagtinggrthe paripherad-typsibengo-

physi ol ogi cal roles of the peripheral type BZ-receptor have recently been
i 10 ng atd@AEPHIE TASFRLAES,GINEE nerHeulaty, a&zﬁwﬁr PEQYIY BOPMERMt or i s

t t int itoch i al n f glial.cells jn the brain,
P T g T i A
dh 1t t hought t t t he bi t hesi th f
chol est er AIOSIHPR AleieoBMiEs BclEs, aprprews M Brenanaiat Bereatone,
tc., vi I Th AN nsi d d that sti | at.i f th
per | pher alDAgEaAsu HEEk poRibusitian somatting b sl A A BitrBdediatea i v
the brain \P{éiﬁgfbﬁaffect the chloride ion channel gating process by 15

bi ndi ng tot eurosteroid-specific recognition site (which is a different

[ f ' j t t he GABAA- BZ tor-C - i
ilh% ne[o?o%ﬁ&lgéﬁg?.ﬁz%@g, rg:,epe;)r;l on J. ePhar macol . rggl.o '(I)'Ler. , |282
971-978 1992)]. j < g lyel
show ng (20_ an 3513‘ g?ﬁ?&?@%ﬁg@&?ﬁ%ﬂgﬁ% %&gﬁ&g@p@%ﬁbﬁﬁhg ée{:ny
di scl osed yf3ed gﬁﬁaé%ftf’ Aiazdpitle (B‘é?lehf‘ﬁédngbc&éehﬁigél fePRH/RPLs 1983 (=

EP- A94271), "and since then, various conmpoun have I'sclosed I'n many
pat ent pU%ZF?éddgiﬁtioﬁtﬁ%es,*z‘%’{GAé%h ishehedSa s e ARy HE Og;»gf?) has actually

been used as’' a nedi canent. a conpound havi ng a non- ¢l eus and

sel ecti velperfiteMhrdping rckpfoisahlra beﬁwferr&apiwpél(m%yben%df@@ pers, the

fol |l ow ng 21 MAY 2002 conpounds have been known. Japanese Patent First

Puid | cati alece &h@ir):s%@%tiﬁéﬂlﬂfghei@i&w(er, octfsidPRIN/FeeARd tPadB0637/5 (patent
al am

famly)) discloses t e conpounds of the follow ng fornula are bound
to the perdepBptay, -BZ(&%-:%EeP@@ﬁQhGFBZ%ﬂdr@é@t@?ﬁf&dpeﬁiv%lml olAthbAE,

anti convul sants and drugs for treat ment of angi na pectoris, and 1n the
treat nent tofenhMhmoeetratitppe)BEredeptors are the binding sites for BZ-
compounds, and are present on the y-aminobutyric acid (hereinafter,
occasionally referred to as "GABA") ,-BZ-receptor-Cl- ion channel
25 complexes. On the other hand, the peripheral-type BZ-receptor widely

distributes in the central or peripheral tissues or organs such as brain,



RLV-(CH2)n (CHmCON- R2 WZ Japanese Patent First Publication (Kokai)
No. 32058/ 1990 (_ 15 20 EP- A- 346208, USP 5026711) discloses that?24 MAY 2002
4- am no- 3- car boxyqui nol i ne conmpounds of the follow ng formul a show an
affinity for the peripheraltype BZ-receptor both in vitro and in vivo, and
can be used in the prophylaxis or treatnent of human cardi ovascul ar

di seases, or as an antiallergic agent, @ in the prophylaxis or treatnent
of infectious diseases, or in the treatnment of anxiety. R5 R4 N-~H ~ ~A ~
co; R6 -~ RL CH2)n CON- 7. R C-D~N~Rlo (~)p 25 WD 96-32383 publication

di scl oses Ligaey! liweACREAFE, @@c JArd & edfe bl Bsfrobli M WatH Righ/Hensity

sel ectively acts on BZw3-receptor, an 21" MAY 2002 4 has anxiolytic
activity andtlaneeHs bethatedidbariithiorgaf st fiadh bls fdverke glads] testiges, _
treatnment of anxiety-relating diseases or inmmune diseases. 5 R wherein X is
-0 or -NR4c:, ¢f id Eh@chldd@&?ﬂy@i@ﬁﬂcipaﬂiﬁ?ﬁh tdlekidflaphfvition-iddmuewer

al kenyl group, or a cycloal kyl-lower al kyl group; R2 is a | ower alkyl

group, a tenl ity wiwlewndyasavhsds tnaﬁcbslrs,uym;ﬂﬁddyttels,eﬂxa@b@%hgés,ourx a
substituted or unsubstituted phenyl-I|ower alkyl group, etc.; I's a

hyds ogen dblooy platelets, eickyso ghatiphe physidlogicad roleswef tlee oeripheaap, R4 is a
hydr ogen atom a | ower al kyl group, etc.; RS is a hydrogen atom a 15 | ower
al kyl grouypeaBZaweeptdikhayt rgcently Bedry drawing antentidrky| Ogr thepotleer
substituted or unsubstituted benzyl oxy-1ower al kyl group, an acyl oxyl ower

al kyl groupand, tlhewerigheral-typedBZ-akckgptayrisymesant anfotdngtheup, a nono- or
di -1 ower al kyl am no group, an acylam no group, an am nol ower al kyl group) a
ni tro groupitoghoadsiatoylengbrame ofi ghiah cellsindhedordinyandait kydrtind patesyin
group, a carboxyl group, a protected carboxyl group, a carboxy-|ower alkyl
group, or chqlesterot inflexnintx yhe snitochbryiriajmoembrrsie, argd hgdcogidrisat om  a

| ower al kyl group, a trifluoromethyl group, or a substituted or

unkibst i t uhedgitdioyactgenipe biosrathesispmtavawpf cbalgsteraldateone to form
-(CH2)n- (nis 3, 4, 5o0r 6); R is a 25 hydrogen atom a hal ogen atom a

| over ~ al kynewfiosiieroigs|ssight asineggstarons, allopregnanelons, 9fe., idup, a hydr oxy
group, an am no group, a 21 MP~"| 20p2 5 nono- or di-lower alkylam no
group, a JYESHCHORRC. of NHSnik isccopsidgred thakstimulatigniobdbe atom a

hal ogen atom, a | qQwer alkyl group, or,  a |ower al koxy grqup. DI SCLOSURE OF

| NVENTI ON BETpRerpllype BLrResspées apacieratnsetig sunthesis of seurestsrgids ¢ o

. d i, I i vely and, potentl ,BZw3- tor, d
have f oundf HIE BIalryWhACE Alech fAF SUPTIGE 198 SHATRELEBAGRETOCRSP s ng
I8 gt bR N SR o PA 3 T B 4 erk

di hyd ' i,vati t.i | ect.i vel tent | .
Bzar coeprBl® e Shp A iapne b espaer i e SRR A te RS ChidPPne
derivati havi t am.d j et he; 75 it t i i f
AR e R s e M
conmpound Wi-%@pl%l anxi ety activity. Another object of the present
invention s to pkovide a process for preparing said conpound. Still

composi t§ o cont 4 SIS Hayifd ETh bRz Al und Sefeqt R BEBY hE™
conposi ti o o] 4 i 6 The )
[ IYETLT OD 5 0 BE 24 e Abch N ST 618 o AP BRI deAIARRI b PIPOLT

These an obj ect's s of t present invention are obvious
| vent i on R P R N O S P QO3 e e Pomi ng.
formula (194271 )PR3d"8ERY tHé,| vard6G8RoApSunds have been disclosed in
many patent publications, etc., however, there is no compound which
has actually been used as a medicament.
25 As a compound having a non-BZ nucleus and selectively

showing an affinity for the peripheral-type BZ-receptors, the following



25 acid addition salt thereof, a process for the sane, and a pharmaceuti cal
conposition containing the sane: 21 1~A( 2Q(12 6 O~ WNi Y , N29 WA 2007
) WA\N "A 5 wherein Wis a hydrogen atom a | ower al kyl group, a hal ogen
atom a |ower al koxy group, an am no group, a nono- or di-lower alkylamno
group, or a substituted or unsubstituted phenyl group; X is a hydrogen
atom a lower alkyl group, a cycloal kyl gl ower al kyl group, a substituted or
unsubstituted phenyl-1ower al kyl group, a 10 | ower al kenyl group, a

car banoyl group, a di-Ilower alkylcarbanoyl group, or a group of the fornula

(Q: - CH( R3hipdlifls e b&dn Grgin R is a lower alkyl group, a |ower

al kenyl group, a cycloal kyl group, a cycl oal kyl -1 ower al kyl group, or a

hydroxy- 1 ower 15Japlines@Petent RirdtsPabliex@bnqkiekaildNeUBO4% /A0EPOa Ky
group, a substituted or unsubstituted phenyl group, a substituted or

unsubst i t YSE 4788199 ,| BREA-FKYTS gpatdht fimiy)} disélokes ¢Hapamideubst i t ut ed
heteroaryl group, or R and R2 may conbi ne together with the adjacent

ni trogen gbampdwndsonthedolewidgforiiulg ardbbeu i todihedpephiendl-type

nor pholine ring, or a piperazine ring, and these rings nay optionally be
sulgst i t ut BE-bycepwrpanidward asefuladkghxiplotips, aatidoRsulsaritshendd eeigsat om  a

| ower al kyl group, or a hydroxy-lower alkyl group); Y is a hydrogen atom a
| ower al kyoér treatmertt afyahginakpectprisjmnd il Theyceatthkyt of dmenuabky! group, a
| ower al kenyl group, a substituted or unsubstituted phenyl-Iower al kyl
group, or dafigienqy synditemeornula (Q: ? ? MAY Zpp2 7 -CH(R3)CON(R') (R2)
(Q (wherein R, R2 and R3 are the sane as defined above); and Ais a
substituted or unsubstituted phenyl group, or a s#tegstitut ed or
unsubstituted heteroaryl group; 5 provided that gre of X and Y of the above
K6l (CHIRC then the other is the sane
®xcept fordhthe groupréf the fornula (Q, and
all®o provides an interjgedi g pbf the following formula (11): 10 (I1)
wherein Y2 is a hydro i\ a | ower al kyl group, a cycloal kyl group, a
cycl oal kyl -1 ower al kyI*¥ gr oup, & | over al kenyl group, or a substituted or 15

unsubsti tuted phenyl-1ower al kyl group; and A and Ware the sane as those
as defi ned aboveJapanese Patent First Publication {Kokai) No. 32058/1990 (=

EP-A-346208, USP 5026711) discloses that 4-amino-3-carboxyquinoline
compounds of the following formula show an affinity for the peripheral-
15 type BZ-receptor both in vitro and in vivo, and can be used in the
prophylaxis or treatment of human cardiovascular diseases, or as an
antiallergic agent, or in the prophylaxis or treatment of infectious

diseases, or in the treatment of anxiety.

R3 R!

4 & 4

20 gS  RN—CH—(CHp)zCO—N_
2
] B\"A N COZ R

R—t- |
Cs 2\ 510
D N R
3
25 WO 96-32383 publication discloses that the acetamide

derivative of the following formula selectively acts on BZq,-receptor, and



The pharnmaceutically acceptable acid addition salt of the conpoundg1 WﬁeZMZ
formula (1) includes a pharmaceutically acceptable acid addition sa 0

t he conpound of the formula (1) which shows 20 basicity enough to form an
acid addition salt thereof, for exanple, a salt with an inorganic acid such
as hydrochl ori de, hydrobrom de, hydroiodide, sulfate, phosphate, etc., or a
salt with an organic acid such as nal eaye, fumarate, oxalate, citrate)
tartrate, |actate, benzoate, methanesul fonate, etc. 25 The conpound of the
formula (1) and the internmedi ate thereof) i.e., the conpound of the fornula

(11), and He{&eéﬁxﬁﬁ&ﬁca&i@iv&bpana%iﬁgir%ﬁ?ﬁtoiaja%\{tfSﬁ?th%tHﬁkéaﬁxt'hét in the

formof a hydrate and/or a“sol vate, e present” invention al so includes
these hydrajesiratile SRlataiést aﬁaﬂﬁiéty-ﬂélmiﬁgrmgeﬁ%soér ifenhAEBIkEadds. MY
have one or nore asymmetric carbon atonms, and by which stereoi soners

t hereof are 5 possible, and the conpound of the formula (I) may exist in a
m xture of two or nore stereoisoners. The present invention also includes

t hese stereoisoners, a mxture thereoﬁﬁ and a rptenmc m xture thereof. The
positions of the purine nucl eus of khégg; Q%L-é-oxodihydro purine

dery vative of the present inventionjaré n éﬁedzas shown in 10 the
following formula, and the coni i scl osed Rn the present specification
are named according to these nunbdrs. (1) 15 A wherein A, W X and Y are
the sane as defined above. The_g e the present description and
clainms are expl ai ned bel ow. ThB | owdr al RBup and the | ower alkyl

noi ety include a 20 straight chain or b ed chain al kyl group having 1
to 6 carbon atons, unless defined ot herwi ser8The "l ower al kyl group" is,
for exanple, nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, and
hexyl, butwhéreipleisr@bloe INRier Rilikd hgdrogen ateme ahlowergalkyl grdupaabon
atons. The "l ower al koxy group” includes an al koxy group having 1 to 25 6
cdlObon at dower adkerdagroug, orea foyeloalkyhitower pllof@reup; fiis eplower alkydxy,
etc. The "l ower al kenyl group” includes ones having a doubl e 21 MAY 2002
9 bond at gaauppasiydloalkyt groupf arsiestintedt dreuhsudnstitatqb phenyh groapg
having 3 to 6 carbon atons, for exanmple, allyl, and 2-butenyl. The

"cycl oal kyl sybstiprtedner uasy bsiisuted phenyd-lowes allybgroup.oete,; Rbis axanpl e,
cycl opropyl,_ cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 5 and

cycl ooct y?(lydrﬁgencqt@rrbaa kgver sﬁ&wl gnorn, ofr » My drprrtlowes adﬁyggkqup;g%up
having 1 to 4 carbon atons which i s substituted Qy one of the above

ment i oned 1S &yRY@ragen atprBupdower alkyk groMB, etscROps apyexagep atom, a

cycl opentyl nethyl , and cycl ohexyl| met hyl. The "hydroxy-I| ower, al kyl group”
18l udes owenalk 8EPURy o IV e AHEE IO HFOMPY e BY 8103y -IME L RPLBIGHP R f or

e, h hyl , 2-h hyl 3-h | The "hal
atont 15 SURSHHES SR SHRS ISR hRAZHARY-lower allo! grdup, 4n acyloy-" *9°"

lower alkyl group, a lower alkoxy-lower alkyl group, an amino group, a

mono- or di-lower alkylamino group, an acylamino group, an amino-
lower alkyl group, a nitro group, a carbamoyl group, a mono- or di-

20 lower alkylcarbamoyl group, a carboxyl group, a protected carboxyl
group, a carboxy-lower alkyl group, or a protected carboxy-lower alkyl
group; R® is a hydrogen atom, a lower alkyl group, a trifluoromethyl
group, or a substituted or unsubstituted phenyl group, or R® and R®
may optionally combine to form -(CH,) - (nis 3,4, 50r 6); R"is a

25 hydrogen atom, a halogen atom, a lower alkyl group, a lower alkoxy

group, a trifluoromethyl group, a hydroxy group, an amino group, a



i odi ne. The "nmono- or di-lower alkylamno group” includes an am no group
bei ng substituted by one or two al kyl groups having 1 to 4 car bonﬂqm,mgz
for exanple, nethylam no, ethylam no, propylanm no, dinmethyl 15 amno,

di et hyl am no, di propyl am no) and et hyl met hyl am no. The "substituted or
unsubsti tuted phenyl group” includes a phenyl group which may optionally be
substituted by one or two groups selectegd fromthe group consisting of a
hal ogen atom a |ower al kyl group, a | ower al koxy group, a trifluoronethyl
group, a hydroxy group, 20 an am no group, a nono- or di-lower alkylam no
group, a Gviene-Gradirlewer alkylafmne @eRp, fOeyLnagebap, Bheniitrogroup; or
4-chl orophenyl ; 2-, 3or 4- tl)d?ompher%?; pé-, }C’*} o;@4-¥)l’ uorophen;z/%r; &

2, 4- di chl cirp REnigl 4 hyrd4ogén evont)enlalogert atbir, eolomwdrealdyl gtoupsor &

4- et hyl phenyl; 2-, 3- or 4-nethoxyphenyl; 2-, 3- or
4-trifluorlowerylkpkeproup2-, 3- or 4-hydroxy 25 phenyl; 2-, 3- or

4- am nophenyl; 2-, 3- or 4-nethylam nophenyl; 2-, 3or

4- di met hy | RISQLOSYRE; OF-INVBEN®ION cyanophenyl ; and 2-, 3- or 4 2 ~ ~Y
2002 i 0 nitrophenyl. The "substituted or unsubstituted phenyl-I|ower alkyl
grdup” includes &dhepkedergrimvpnibans hgvé ihterisivelybstudiednin ovdiechoi s
substituted by a phenyl group being optionally substituted by one or 5 two
groups selmepadge fa oomiporgd aepingoselestively afidpdtehelyeon BZwg-recdpioey al kyl
group, a lower al koxy group, a trifluoronmethyl group, a hydroxy group, an
am no gr oignd haverfounst thie 2-angr8-aixodihpinepyrioepderivatisemofjitleip and a
nitro grOlrJ{p, for exanple, benzyl; 2-, 3- or 4chlorobenzyl; 2-, 3- or

4- br omoberfellpwing fogmuda (1), andofinalyhave acepmplishe| theopraseyit;

2, 4-di bronobenzyl ; 2, 4-difluorobenzyl; 2-, 3- or 4 nethylbenzyl; 2-, 3- or
4- et hoxyd@NEREoN2-  3- or 4-trifluoronethyl benzyl; 2-, 3- or

4- h&droxybenzyl; 2-, 3- or_4-amnobenzyl; 2-, 3- or 4methyl am nobenzyl; 2-,
3-1Gr 4-di net hy| &7 RBIRGIAf| theppresentgnvengipanisoionpyovide a ngvelp?-aryl-8-

4-ni trobenzyl ; phenethyl; and 2-(4-chlorophenyl)ethyl. 15 The exanples of a
group of taFOdiByETeRUTIRE) dervalive acking selEetivelrand MatsrilRdN Bdwde t he
above-nenti oned "substituted or unsubst,tuted enyl group" or ,an al kyl
group havif§§ERtare MOFE, paEtCHIaNkE, tehPEpvids 52%'%533%@‘9%&@"&”9%“‘3
above-nentjoned,"substituted or unsubstituted h7enyl. roup” d nore

pr ef er abl SGHRIY Ba¥iggn acctagl @-IE‘MIWO‘E)‘Héhgl ,-Pﬁﬁltgﬁ’né’-r&h& phenyl , 4-

o hyar oxy HENGPD Gt pure RYEles. , bapeciginthe PaSertivisatian s or
43111 voradiden pareil CRRTonnd NS A BREkaniety astri: Apaitst,

h | . . " i i A I
Croor o M U A M S AT
cubst 1t ut o8 SRR RE T cRE bR SRR e AP el s SR brgildcg™ LY 3
Li;ﬁél |2,”eéﬁa@zﬂ%r‘5ﬁ?%f;??@ﬁﬁsi@%&%%ﬁ%%‘??@%é-t f'%fﬁ;’f Do or
2T oRpielooP o pRKSA il & choldoghiMleriBtiRE Y
oY o1 ot PEpering o PO EOTPAERE R olif SERTESLri AN lesidTe
formul a ("i'lh)e sent iRveniBhere SHviotLid WAy FGR0AlMlled iRAHROSHR RERM @

| ower al ky oup, a | ower al koxy group, a trifluoronethyl group, a hydroxy
group, an 4@ faflo%iARRlisdloge: or di-lower alkylamno group, a cyano group,
or anitro group, and R5 is a hydrogen atom a 20 hal ogen atom a | ower

al kyl group, a | quRrpredeetVingeAtidn provddes a 2-aryl-8-oxodihydropurine

derivative of the following formula (I), a pharmaceutically acceptable
25 acid addition salt thereof, a process for the same, and a pharmaceutical

composition containing the same:



hydr oxy group), a pyridyl group, a thienyl group, or a furyl group, and W
X and Y are the sane as defined above, or a pharmaceutical iy accept 281 MY 2102
acid addition salt thereof. 25 The nore preferable conpounds are conpounds
of the formula (1) wherein Z 1 MAY 2002 12 (a) X is a group of the
formula (X): -CHR31)CON(RI ) (R21) (Qx) wherein R11 is a | ower alkyl
group, and R21 is a lower alkyl group of a group of the formula (A"): 5 R4
~CH2) m Rs (wherein R4 is a hydrogen atom a hal ogen atom a | ower al kyl
group, a lower al koxy group, a trifluoronmethyl group, a hydroxy 10 group,
an amno group, a nono- or di-Ilgwer alkylam no group, a cyano group, or a
nitro group, R5 is a hydrogen a & hal ogen atom a |ower alkyl group, a
| ower al koxy group, or a hydroxg?% up, and mis 0, 1 or 2), or Rl11 and R21
may conbi ne together with thexa J t nitrqgen atomto 15 forma

pi peridine ring, a pyrrolidine rifpg, nor pholine ring, or a piperazine
ring, and these rings may optiQ substituted by one or two | ower

al kyl groups, and R31 is a hydl%gen%atoﬁ] a lower al kyl group, or a

hydr oxy-1 ower al kyl group, and Y is a hydrogen atomor a |ower al kyl group,
or 520 (b) whdreirh Wislaoggdragerimateml, aleiwe iyl grou%, adﬁal@féﬁrit@myé group,
and Y is a group of the formula (Qy): -CH(R31)CON(RI ') (R21) (Qy) wherein
R11, R21, lewer BHdoxr grdaue, snrmmaso deduppd rmbave orddi-ldwer dlkylandng of the
above formula (A ), a pyridyl group, a thienyl group, or a furyl group, and
Wis the gromppaeor desubstitistiedver, uasubstitiited Pen3d@2ohP; phar maceutical 'y
acceptable acid addition salt thereof. The further preferable conpounds are
conpounds of theXfisrarhiydrégon abengianlqvedr Xllid grbwepgrocycloalikyidontery e
formula (QX) (wherein R11 is a 5 nethyl group, an ethyl group) a propyl
group, anallgd@ropmp, agsabptitwiedaob unduhstitmied Rtienyd-lawest dlidyl group, aa

propyl group, an isopropyl group, a

10

lower alkenyl group, a carbamoyl group, a di-lower alkylcarbamoyl
group, or a group of the formula (Q):
-CH(R®)CON(RY)(R?) Q)
(wherein R! is a lower alkyl group, a lower alkenyl group, a
cycloalkyl group, a cycloalkyl-lower alkyl group, or a hydroxy-lower
15 alkyl group, R%is a lower alkyl group, a cycloalkyl group, a
substituted or unsubstituted phenyl group, a substituted or
unsubstituted phenyl-lower alkyl group, or a substituted or
unsubstituted heteroaryl group, or R! and R? may combine
together with the adjacent nitrogen atom to form a piperidine ring,
20 a pyrrolidine ring, a morpholine ring, or a piperazine ring, and
these rings may optionally be substituted by one or Mo lower alkyl
groups, and R? is a hydrogen atom, a lower alkyl group, or a
hydroxy-lower alkyl group);
Y is a hydrogen atom, a lower alkyl group, a cycloalkyl group, a
25 cycloalkyl-lower alkyl group, a lower alkenyl group, a substituted or
unsubstituted phenyl-lower alkyl group, or a group of the formula (Q):



butyl group, a phenyl group, a phenyl group being substituted by azqalo en,
a nethoxy, a trifluoronethyl, or a hydroxy, a benzyl group, or a benz 2002
group being substituted by a hal ogen, a nethoxy, a 10 trifluoronmethyl, or a
hydroxy, and R31 is the sane as defined above), and Y is a hydrogen atom a
met hyl group, or an ethyl group, or (b) X is a hydrogen atom a nethyl
group, an ethyl group, a propyl group, dn i sopropyl group, or a butyl
group, and Y is the group of the above formula (Qy) (wherein R11 is a

ouyl gtow 21T EMRRRMRAER o] ouslobn Teoprept “Soup) &
a m);t hgx_y, IOa t@%?ﬁ%?d%eﬁ#%ng %F%%‘?é 1€ %Slﬁif?ﬁ‘ﬂf’ki @]P% ; agd 36/1 benzyl °
Pvaroxy. 20 and dois Pttt oS RsnBsBR b bas A hErQle o Bup of the
Wis i he saastl G BYSUSst Gt RedhorhifBioniial Ty acceptable acid .

addition salt thereof, The especi.all ef.erabl.e coppounds, are

2Byl 8- oxod hydngvited HiatEREBIR 2AL ST RRBRRTT R 0 (12 o
(I'b), or a_phar eut.l cal ce |l e .aci d,addition salt thereof. 21 MAY
S00  14°" N R Pooe Rl (GFE FRRR S Gkt s e erblipe
different, ;ar t hyl_ . gr, p r [ butyl group, or R12
is a net hyﬁl@fqb‘?%‘ﬁngﬁg%?h@%cagéﬁg?h%%rgﬁﬁr%ﬂpﬁ @?g’fb‘@a @2 is a phenyl

group, a 3 J yl group, a
haIogenobgﬁéggﬁgggﬁg?%%ﬁﬁéﬁ) tﬁéﬁ%@%@%gﬁgggqéb%%gﬁygggﬁnggﬁhydrogen at om
a nmethyl group, or an ethyl group, Yl is a hydrogen atom a nethyl group,

or an ethyl group, R4l is a hydkogen g2 om a hal ogen atom a nethyl group,
a {igthoxy group, a nitro group, M trifluoronethyl group. 15 Xm wherein
X1 Is a hydrogen atom a nethylgngroyp, an ethyl group, or a 20 propyl

group, R12 and R22 are the sanme oW diN eredtll) and each an ethyl group, a
propyl group, or a butyl group, of R1l3 is a nethyl group, an ethyl group,

or a propyl group, and R22 is awphenyl oup, a hal ogenophenyl group, a

met hoxyphenyl group, a benzyl group, a hal ogenobenzyl group, or a

met hoxybengykr&itoypis B@%dr%g@n%‘iﬂ,%'lo@%?@kﬂ Zouptdcleansn. greipan et hyl
group, and R41 is a hydrogen atom a hal ogen atom "a nethyl dgroup, "a

met hoxy gr@épcloalRyl-lowdt ksl g2bud, bl lowWetailRenyl group,loMA stz uted et hyl
group. The cgnpoulﬁ%s of the fg’?nuPa (la) or (P%)Lgmheéei n R32 is a hydrogen

at o;n ar e n@hsubseteteRbpRenyhtowepaltdgrou; kdost preferabl e conpound of
the present 5 invention are the follow ng conpounds, and pharnaceutically

acceptabl e acid addnd Whasathe shhes asfthose as defined above.
N- et hyl - 8, 9-di hydr o- 9- net hyl - 8- oxo- 2- phenyl - N- phenyl - 7H puri n- ?- acet am de;
The pharmaceutically acceptable acid addition salt of the
compound of the formula (I) includes a pharmaceutically acceptable
acid addition salt of the compound of the formula (I) which shows
20 basicity enough to form an acid addition salt thereof, for example, a sait
with an inorganic acid such as hydrochloride, hydrobromide,
hydroiodide, sulfate, phosphate, etc., or a salt with an organic acid such
as maleate, fumarate, oxalate, citrate, tartrate, lactate, benzoate,
methanesulfonate, etc.

25 The compound of the formula (I) and the intermediate thereof,

i.e., the compound of the formula (II), and their acid addition acid salts



8, 9-di hydr o- 9- net hyl - N- net hyl - 8- oxo- 2- phenyl - N- phenyl - ?H 10

purin-?-acetam de; 8, 9-di hydro-2-(4-fluorophenyl)-9-net hyl - N- met hyI2-18 max 02002
phenyl - ?H puri n- ?- acet am de;

N- et hyl - 8, 9-di hydr o- 2- (4-fl uorophenyl ) -9- et hyl - 8- oxo- N

phenyl - ?H- puri n- ?- acet am de; 15

?, 8-di hydr o- ?- net hyl - 8- oxo- 2- phenyl - N, Ngdi propyl - 9H puri n-9 acet am de;

?-et hyl - ?, 8-di hydr o- 8- oxo- 2- phenyl - N, N-di propyl - 9H puri n-9 acet am de;
N-benzyl - N-et hyl - ?, 8- di hydr o- ?- net hyl - 8- oxo- 2-pheny| 9H 20

O- - h h |
D o, adfh B f’k‘ﬁ‘ﬁ%n‘%y Gt anfly BE oAy giedgar Pheny - Or
h | 9
R bony) - 3nQEAtiBn SE TheM dey E‘!’ﬁs hydrates and solvates as well.
pheny! ) - 9H- puri ”Tﬁta&ﬁhgﬁh%‘%l %ft}?éfd\ﬁﬁu?é’ﬁ@rﬂéy%%&?e%g ke
repr esentati ve COI’T'pOUﬂd e pr esent vention are in addition to the

conpounds gfmiketfielda?WoRtatorsPaRa by %leﬁrme%moﬁi‘er&%e?eéﬂ & ng

formulae as”listed in Tables 1 and 2,7 and a pharnmaceutically acceptabl e

acigl addi tggRilsiel andh@iecedm fﬂdurl@l@k@ﬁelroﬁ@ﬂua (I)iraay i oM admiefieesice
Exanpl es and Exarrpl es, the | om ng abbreviations are used in order to

sinplify tthe 6F atdressteeeoi¥bimdrshy e preventBnveh tidnoaldd intlidesthese
groupBu: n- Butyl groupPent: n-Pentyl group--q :Cyclopropyl group-CH2--~

: Cycl opr ogtérediSomeds 0a pbiAt uBe th¥ted] amelPh rReemit rabaupetheyeofly!

gr oupFur: Furyl groupThi: Thi enyl groupThus, for exanple, Ph-4-C neans

4-chl orophenyl gThempositidis-cf-thepanihedniiclaroohtiny R-grydu®.oxwddhZddd nmeans
2-t hi enyl group. 21 ~Y 2002 17 Table 1 R R

RZR3AYVEt putithEiddriviaitive-E0tHh peddaritridvietidrPaft HRimBefdd HBrsPrdveRlitve HPr Pr H4-
Py MeHPr Pr H2- Fur MeMePr Pr HPh- 3- G MeMeMePhHPh- 3- FMeHVe PhMePhMeHVE Ph- CH20HPhMeH
VELRh HPh Me IYh bHBH b ity KerePhaHen d Hihkbd dviaPlo {hE€lptPkdbt 21 MAY
2~2 18 Table 1 (continued)

R1R2R3AYWeipeCiizfeitidt: Ryd/midvbedidziebritinge it Kbe HRQHRPOFPhMeH- CH2 CH=CH2- CH2PhHP
hMeHEt PhHPh~HEt PhHPh- CH2~HEt PhHPh- 4- F- CH2 CH=CH2HEt Ph- CH20HPhMeHEt PhHPh- 2- FM
eMeEt PhHPh- 3- FMeHEt PhHPh- 4- FMeMBE H4 MeHEt Ph- 2- FHPhMeMeEt Ph- 3- FHPhMeHEt
Ph- 4- OveHPh- 4- FMeHEt PhHPhMe Me Et PhH MeHEt ~HPhMeH

/ Ns  (I)

)\

wherein A, W, X and Y are the same as defined above.

15

The terms used in the present description and claims are
explained below.
The lower alkyl group and the lower alkyl moiety include a
20 straight chain or branched chain alkyl group having 1 to 6 carbon
atoms, unless defined otherwise. The "lower alkyl group" is, for
example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, and
hexyl, but the preferable lower alkyl group is one having 1 to 4 carbon
atoms. The "lower alkoxy group" includes an alkoxy group having 1 to
25 6 carbon atoms, for example, methoxy, ethoxy, propoxy, isopropoxy,

butoxy, etc. The "lower alkenyl group" includes ones having a double



~Z 1 61AY 2002 19 Table 2 X,., -NW\N_"A

R1R2R3AXVEt Pr HPh- CONH2HEt Pr HPh- 4- FMeHPr Pr MePhMeHPr Pr HPh- 4- FMeMePr R HRIAY 32062

CH2~HPr Pr HPh- CH2 CH=CH2MePr Pr - CH20HPhHHPr Pr HPh- 4- Cl - CONH2HPr Pr HPh- 2- Gl MeHPr P
r - CH20HPh- 4- FHVePr Pr H3- PyHHPr Pr H3- Thi MeH 21 ~Y 2002 20 Table 2

(conti nued)

R1IR2R3AXWPr Pr H2- Fur Et MeMePhHPh- 4- FHHMe Pl 2- FHPhMeHVEPh- 3- O HPhMeHMePhiMePhiVe
HVe PhHPhEt MeMePh- CH20HPh- 3- FMeHVe PhHPh- H2 HVe PhHPh- ~H2~MeMe- CH2PhH4- Py Et H
Me- CH2CH2PhHPhEt HEt Ph- 3- C1HPh- 4- FHHEt Ph- 4- FHPhHHEt PhIVePh- 4- CLHHEt PhHPh- 4- FM

e 1 G A R e o M e e B s eeent
(al e comiiR B PRaRen dpaf TP cRantie, SRy A BUBRIE T T Pover

20 kol o Uy ciodlisl @Ably! irfi1ARs dheRhORIES! ol WBEDShINbnE Qup, 2 1 over

al kenyl gro or”a~substituted or unsu tuted phenyl-Towér al kyl group
may be pr Ve | | e . HN~ / N
T WAN Dl OB, By SRR R lop Ryl bR L e ionepg O
corpound oind RYclctyl. THe oyl daRifive SRl brdFB) irldilie s wligfei n Z i's
a |l eaving atomor a Teaving dgroup, "and R1, and are the sa as

defined abgomip hBQilEaio W cairBBh Qitohhs witieH RO ghstifuteamsrenetsdHy Z in
the formula (I'll) includes an atomor a group which nmay be renoved in the

form of Habhegehditiméd "EReoale] o0 pal oforaéxdplé)tyds Siapydmethel,20

conpound (I11) under the reaction conditions, for exanple, a halogen atom

(e.g., chlgrdlopentylamsthel, adicypelohexyleiethyhl kphée thidrosetower algri(e. g. ,

met hanesul fonyl oxy), a tri hal ogenonet hanesul f onyl oxy group (e.g.,

trifl uor onmioptanclhdey bdower dkgl growp Hedngfsubdtitxted toua Hyalroxy

benzenesul f onyl oxy, p-toluenesul fonyl oxy). 25 The reaction of the conpound

(110 and tgreumrfpoexdniplel hydsoxpmethyl, @vhyidrokpetinleandc®-pfdraxipase under
at nospheric pressure or 21 hl AY 20d2 22
propyl. The "halogen atom" is fluorine, chlorine, bromine, and
iodine. The "mono- or di-lower alkylamino group" includes an amino
group being substituted by one or two alkyl groups having 1 to 4 carbon
atoms, for example, methylamino, ethylamino, propylamino, dimethyl-
15 amino, diethylamino, dipropylamino, and ethylmethylamino.

The "substituted or unsubstituted phenyl group” includes a
phenyl group which may optionally be substituted by one or two groups
selected from the group consisting of a halogen atom, a lower alkyl
group, a lower alkoxy group, a trifluoromethyl group, a hydroxy group,

20 an amino group, a mono- or di-lower alkylamino group, a cyano group
and a nitro group, for example, phenyl; 2-, 3- or 4-chlorophenyl; 2-, 3-
or 4-bromophenyl; 2-, 3- or 4-fluorophenyl; 2,4-dichlorophenyl; 2,4-
dibromophenyl; 2,4-difluorophenyl; 2-, 3- or 4-methylphenyl; 2-, 3- or
4-methoxyphenyl; 2-, 3- or 4-trifluoromethylphenyl; 2-, 3- or 4-hydroxy-

25 phenyl; 2-, 3- or 4-aminophenyl; 2-, 3- or 4-methylaminophenyl; 2-, 3-
or 4-dimethylaminophenyl; 2-, 3- or 4-cyanophenyl; and 2-, 3- or 4-



under pressure in a suitable solvent or without a solvent. The 50'§?”hﬁ(2mﬂ
i ncl udes, for exanple, toluene, xylene, dinethoxyethane,

1, 2-di chl or oet hane, acetone, nethyl ethyl ketone, dioxane, diglyne, ethyl
acetate, dinethylformam de, and di net hyl sul foxi de. The base includes, for 5
exanpl e, sodium hydride, triethylam ne, potassium carbonate, and sodi um
carbonate. The reaction is usually carrhgd out at a tenperature from about
-10C to about 150C, preferably at a tenperature from about 10C to about

70C. When R and/or R3 of the formula (111) are a hydroxy-lower al kyl 10

group, thegf} droxy-lower al kyl group nmay preferably be protected by a
protecti ng ich can be renoved by hydrogenol ysis. Such protecting
groups i ncl ude %’Elad% enzyl oxy,
4-f| uor obenzyl oxy, met ' tgﬁ?ﬁ%{}%ﬁsng’l%ﬂn@ﬁﬁﬁgpsz?’l@bé@@b

prot ecti ngndl; fl 1.(5 wABVIEES & éﬂﬂdi‘) &n"_’t RyHIGXYs 9roup by a
conventi ongla ydrogenlg? g up gg%lﬁg \flét e or SR3 F(%i(PsFocesses (b) to

(e) as de%%sttﬁ%tegInyfu%r@lt@f%%etx@fsﬁuah Xsﬁﬂ%’c@tutb& by oBe&jer abl e to

protect these groups’liKew se,” thén to renove the protecting groups to give

the desir ey groippddelectéte ffd&ﬁ&%@tdﬁp bbﬁsfs@fdybﬂa(ﬁélbgeﬁeaftom frepared by

a 20 conventional nethod, for exanple) by the nethod disclosed 1 n Japanese

Pat ent Fi ngwePatkyCgidy 4 kowar hlledky %ﬁﬁfp, Qrtrmumlrﬁd:ﬂﬁll @blgd at her eof .

The starting conpound (11) is prepare f'or exanple, by the processes as

shown i n fosly| @wiuity ARoHIEinG @oUMW endho- or dilowY alkylhrah A5 10
15 O ZzZ1 1"l ~ogenation or H Sul fonylation ~ ~ Y NH2 C W N
'A Step 1alphro Srenplarda miNry Zreep, foﬂ\bﬂhhhiplefbélﬁ)kyl*“l’}Ya i 4- / ~N W\N
"A Hydrolysis Step 3 (B) HN Y2 HOO ~ NWN- "A Cyclization Step 4 (E) (B)

20 wher ei chforebendydy e+, 3 &y K- bmmpbeﬁ&yl -a harogdiuatobenzyl; 204 -
aryl sul fonyl oxy group or al kanesul fonyl oxy group such as

p-1tol uenedithlorpberngylyr2ydpdibromadbenaydul f4edyfl nagohprayd; 2er3aor 4-
trifluoromet hanesul fonyl oxy group, and A, Wand Y2 are the sane as defined
above. -méthylhen2yii2-23 - Rout-enéthoxydergyha?, @+ ar 4arilvonmBthylenyl at i on
RN~ wNWN "AStep 1 WN_'A (F)
benzyl; 2-, 3- or 4-hydroxybenzyl; 2-, 3- or 4-aminobenzyl; 2-, 3- or 4-
methylaminobenzyl; 2-, 3- or 4-dimethylaminobenzyl; 2-, 3- or 4-cyano-
benzyl; 2-, 3- or 4-nitrobenzyl; phenethyl; and 2-(4-chlorophenyljethyl.

15 The examples of a group of the formula (A") as described below:

R4
—mm@\ (A"
RS

include the above-mentioned "substituted or unsubstituted phenyl
group" or an alkyl group having 1 to 2 carbon atoms which is

20 substituted by the above-mentioned "substituted or unsubstituted
phenyl group”, and more preferable ones are phenyl, 4- or 3-chloro-
phenyl, 4- or 3-bromophenyl, 4- or 3-fluorophenyl, 4-methoxyphenyl, 4-
tirfluoromethylphenyl, 4-hydroxyphenyl, benzyl, 2-, 3- or 4-chlorobenzyl,
4-bromobenzyl, 3- or 4-fluorobenzyl, 4-methylbenzyl, 4-methoxybenzyl,

25 4-trifluoromethylbenzyl, 4-h.ydroxybenzyl, phenethyl, and 2-(4-chloro-
phenyl)jethyl.



HN Y2 ~2N ~ NWN_ '"A (H Reduction Step 3 (J) (Il) 5 10 wherein A_ W, Y2 2
and ZI are the sane as defined above. Step 1: Hal ogenation or Sul f(ﬂﬂ/l%Yi Z)qq
Y2 NH2 ( C) Step 2 Cyclization Step 4 The hal ogenation is carried out by
reacting the conmpound (A) or the compound (F) with a hal ogenati ng agent
(e.g., phosphorus oxychl oride, phosphorus tribrom de). The sulfonylation is
carried out, for exanple, by reacting tEZ conpound (A) or the conpound (F)
with a sul fonylating agent (e.g., methanéesul fonyl chloride,

p-tol uenesul fonyl chloride, trifluoronethanesul fonyl chloride). (G HN Y2

2 N = NN e Sl 8082025 L6 B AT AR AR B PR GBe0l £ e

conpound (B) or € compoun istcarrie under
ol vent . 5 TRERBEEE of oM bR RUh Bk i et e RN TR 0 & bons (0. g
ot e BBk (O enl By AL BHOO, IR oobL Y

i ot by SCPESHAR 8L ALY 2 G Y AR A A8 ometyL e
(%, . so CuPEaRdREs dRsEabCoht e ol Roa e IOt a8 oISk FOR) gl 2 °°

car bonat eguffirdatoni QiR AMHIOIBN F-26P208¢ Redy D H-asSthynIygrRBAN2CHrbonat e) ,
and tertiary amnes (e.g., triethylanine), but the excess amount of the
conpound BQhjenyl,b2- g 8dfiiMmal 2ad4 obr 6-?9&&;116{3?1, b dreaghyreringmer at ure
varies according to the kinds of the starting conmpounds "or the reaction
condi t i ongyrazdlyl,t2-imidagelyly2ithidislyl, aisoxdzol0 & nfEhiyd- R isdxazéBAC, nore
preferably in the range of about 20C to about T00C. St ep 3 of Route A
Hydr ol ysi guiRoliftcanddsequimslyl.s carried out by a conventional method, for
exanpl e, by contacting with water in a suitable solvent under acidic or
baei ¢ conditi onsAnidreg the \vomponandsdssthef presexaiinventiahg chelpreferable

met hanol , et hanol, isopropanol), dioxane, water, and a m xture of these
sol vent s. ofieeisac cdmpuind ed thedoraxdayljewhereier Alis acgrbuh of ghe foyminda25
chloric acid, sulfuric acid), and organic acids (e.g., formc acid, acetic

acid, profA'fnic acid, and oxalic acid). The base includes, for exanple, 2
t MAY 2002 26 al kali netal hydroxides (e.g., sodium hydroxide, potassium

hydr oxi de), and al kali netal carD (e.g.) sodium carbonate) potassium
carbonate). The reaction is usuall d _?%t) at a tenperature from about
20C to 100C. 5 Step 3 of Route B: tion e reduction is carried out by

a conventional method, for exanple, byR%acting with hydrogen in a suitable
sd@bvent in the presence of a catalyst such as pall adi um carbon, Raney
ni ckel , pl ati num oxj de,4 etc. The reduction is also carried out by using a
conbi nati on ofWhereim®: 4$ 8 Bydrogean atom;, gchalagsn) agmeaadewsr alkyt (e. g.,
stannous chl ori de) and .
group, a lower alkoxy group, a trifluoromethyl group, a hydroxy
group, an amino group, a mono- or di-lower alkylamino group, a
cyano group, or a nitro group, and R°® is a hydrogen atom, a
20 halogen atom, a lower alkyl group, a lower alkoxy group, or a
hydroxy group),
a pyridyl group, a thienyl group, or a furyl group, and W, X and Y are
the same as defined above, or a pharmaceutically acceptable acid
addition salt thereof.
25 The more preferable compounds are compounds of the formula

(I) wherein



an acid (e.g., hydrochloric acid, acetic acid), or by using iron or

stannous chl oride al one. The sol vent includes, for exanple, alcohols %&.ﬁRfZWZ
et hanol, methanol), water, acetic acid, dioxane, tetrahydrofuran. The

reaction is usually carried out at a tenperature from about 0OC to 15 about
80C) under atnospheric pressure or under pressure. Step 4: Cyclization The
cyclization reaction is carried out in e sane manner as explained in

Process (b) or Process (C) as described below. The starting conpounds (A)

and (F) may be comrercially 20 avail abl e ones, or can be prepared by a

conventi opal et , | rﬁégg thods disclosed in J. Am Chem
Soc., 74, @42 ( %L{ggz%,k%&gm Eg(raf.o, h@e( 1962); J. Org. Chem, 29, 2887
( 1964); J. Med. Chem,_ A b9e2); J. O g. Chem, v 4490 ( 1993);
Synthesis, 86 ( 1985), ﬁ{%e%mgdmigcl osed in Ref eré%é’% Examples 1, 25
11 and 15yasedas W' 2ed 1BVVAIKH ﬁgogggﬂbhlueﬂmlm%@wbvéml fgroupldr YAY 2002

27 Process (b) The conpound of "t rmula (1) wherein i'S a hydrogen
atom 5 agdolpidf thedopHilaf (A"he formula (Q is prepared by reacting a
conpound oOf tﬁeforrrula(l " HN Y3 HOO NI IV) WN '"A wherein Y3 is the
grgup represented by the above fornmula (L), and A 10 and Ware the sane as

defi ned above, with an azide conpo he azi de conpound used in this
process includes, for exafp{GH,)g phospH8f)yl azide, sodium azide. The
reaction is carried out in the pre R®f a base under atnospheric

pressure or under pressure in a suitable solvent or without 15 a sol vent.
The sol vent includes, for exanple, toluene, xylene, dinethoxyethane,

1, 2- di chl or oet{whieeciraRétioaehydrddetl aedmy la helogee, atbhmxarewedigkyhe, et hyl
acetate, dinethylformam de, and di net hyl sul foxi de. The base incl udes, for

exanpl e, tri etgrphpraniewqrodlkesiyignotyp, o trflaprome thpdgronpea bhoynlrory The
reaction is usually carried out 20 at a tenperature from about 10C to about
130C, pr ef er algrpupt an amipergrioups € monabontdi-3oet alkylaminb2group,he
starting conmpound (IV) can be prepared bg/.usi ng the conpound (C) in Route A

that is Y3- NHZyamodgmohp,cunadlitmd gR)Yp,bR° ihe hpdtogdn atons; ahaloged Step 3
as shown in Route A. Mdireover, the 25 starting conpound (1V) is also

prepared by usitam,tatowenplaiEroBp,imlawen alkoxyrgroup,on adyasiody and
i ntroducing a substituted am no group 21 MA'l 2002 28 on the 4-position
of the pyrim @raups ang Byis Ae lnet Bhddrof Step 2 of Route A, anidating
t hereof b A he meglhod di scl osed in_Process (e) as described below, and if
necessar y R'bpngl Ry maynepmbing tegetdier with e adiasgns mitkageneataRdoexpl ai ned
in the follow ng, Reference Exanple 5 63. Process p(\hCI . The, conpound of the
f dbmul a ( FQrrprfePERGTidinesringh ppYgoNdiRe Fng  MRFPRINGIIGRL ©F &f the
formia (R ie and thess Hngh ey OpHonaly be Sabstitited by drie or
two lower alkyl groups, and R* is a hydrogen atom, a lower alkyl group,
or a hydroxy-lower alkyl group, and
Y is a hydrogen atom or a lower alkyl group, or
20 (b) X is a hydrogen atom, a lower alkyl group, or a carbamoyl
group, and
Y is a group of the formula (Qy):
-CH(R*)CON(R")(R*) (Qy)
wherein R!!, R?, and R?! are the same as defined above,
25 A is the group of the above formula (A'), a pyridyl group, a thienyl group,

or a furyl group, and W is the same as defined above, or a



HN Y3 H2N ~N tV) WN A wherein A, Wand Y3 are the sane as defined ve
wth urea, a 15 carbonyl diim dazole or a diethyl carbonate. The rea (myi 02
carried out in a suitable solvent or without a solvent. The sol vent

i ncludes, for exanple, tetrahydrofuran, tol uene, dinethylsulfoxide, and

et hyl enegl ycol. The reaction is usually carried out at a tenperature from
about 20C to about 250C, preferably at 20 tenperature from about 60C to
about 220C. The starting conpound (V) is prepared by using the conpound (O
in Route B that is Y3-NH2, and the conpound (G, by the nethods of Step 2

and Step @Tﬁﬁewtihﬁlﬁ%‘éﬁB%tgl@ré’&aséci@ﬁi&?s%ff?ecth%g%%’“”d (I') wherein Xis

a group ot an a roge om or a group rmula (Q and Y is

the group of the MY ' K acting the
conmpound (V1): OTPNC—%%ls HNr%QEfeg%&}{%éﬁlﬂﬁé% re\&icBW@%ﬁ@g%frt@%t he sanme as
defined alg ul?@i)“%}h'&éeiﬁbt ained in the above Process (b), with a conpound
of the formula I'1)y: Z-X2 (VI1) wherein X2 is any of the groups of X

except forap hydnogemeppsug it thicaddvdidtiRu i @J@)e(v&ﬁéf%%@@éa and Z is

the sane as defi ned above. The reaction Is cartied out Iin the sane nanner

as g n Progfgehyflegroud)ars ethyl b 9 R Y0Pyl ¥rdup B i86pESHYIE lof a

avai | abl e ones, or can be prepared by a tonventional Tnet hod% Prdcess (el 15

The conpousigtyd lgrowpeRe! s ¥ni éthl @reup, @f pdisy1faoy, aurl {dopreph! geeigdaby
reacting a cgqrrpggu‘r%g of the forl'l?r'ulgg (8“ I?:%— g‘ﬂéo ( lel I p? \%hergl n A,

R3, W and biztydigeolipe aspiiengisgeiaip,ne ol @roap Beihgaqibstétded gkl ve

t her eof) vm'tr%&agecoggound o?ﬁ%he%or%ul a (%():pHN( 3) (R23) (I wher ei n
R13 and Rimlegengpaqhethdwdrdgfluaromethyl,ner 8dnrirex9) ashdrotyl @rodd, ard R2 as
defi ned above, respectively, and when one of R 3 and R23 is a hydrogen

atom t hera benkylegroumdeimg substitu et by avhialogere,campoetitbxyf, a

10 trifluoromethyl, or a hydroxy, and R®! is the same as defined above),

and Y is a hydrogen atom, a methyl group, or an ethyl group, or
(b) X is a hydrogen atom, a methyl group, an ethyl group, a propyl
group, an isopropyl group, or a butyl group, and Y is the group of the
above formula (Qy) (wherein R!! is a methyl group, an ethyl group, a
15 propyl group, an isopropyl group, or a butyl group, R*! is an ethyl group,
a propyl group, an isopropyl group, a butyl group, a phenyl group, a
phenyl group being substituted by a halogen, a methoxy, a
trifluoromethyl, or a hydroxy, a benzyl group, or a benzyl group being
substituted by a halogen, a methoxy, a trifluoromethyl, or a hydroxy,
20 and R® is the same as defined above), A is a group of the apove formula
(A'), a pyridyl group, a thienyl group, or a furyl group, and W is the
same as defined above, or a pharmaceutically acceptable acid addition
salt thereof.
The especially preferable compounds are 2-aryl-8-oxodihydro-
25 purine derivatives of the following formula (Ia) or (Ib), or a

pharmaceutically acceptable acid addition salt thereof.



Z 1 MAY 200Z 30 the formula (X): R24_Z (X) or the formula (Xl): R14-24 @?&J 002
5 wherein R4 is a | ower al kyl group, a cycloal kyl group, or a substitu ed2
or unsubstituted phenyl-1ower al kyl group, R14 is a |lower alkyl group, a

| ower al kenyl group, a cycloal kyl group, a cycloal kyl -1 ower al kyl group, or
a hydroxy-lower alkyl group, and Z is the sane as defined above, 10

provi ded that when R13 is a hydrogen atﬁﬂl then reacting with the conpound
(X), and when R23 is a hydrogen atom then reacting with the conpound (XI).
The reactive derivative of the conmpound (VII1) includes, for exanple, a

| ower al kyl ester (especially, nethyl ester), an active ester, 15 an acid
anhydride, and an acid,falide (ggpeQiall an acid chloride). The active
ester includes, for eRagple p-mitr Il ester, 2,4,5trichlorophenyl
ester, and N—hydroxysuccgpkﬂ%dgcpsL r. \The acid anhydri de includes, for
exanple, a synnetric&ggV anhydri de m xed acid gmaydride. The m xed
acid anhydride includes, for exanple,| 20 |p m xed aci d anhydride with an

al kyl chl orocarbonate such as ethyl c ate, and i sobutyl

chl orocarbonate, a m xed acid anhydride wt | kyl chl orocarbonat e
sugh as benzyl chlorocarbonate, a m xed aci ydride with an aryl

chl orocarbonat e such as phenyl chl orocarbonate, and a m xed acid anhydri de

with an akkediis RCighPRBHEE tRE e Bk ifferaiet, driNdash e eehyCgbupien the
conmpound (VII1) per se is used, the reaction can be ~ ~ ~Y ~0z 31 carried

out in the prEBAEOUY ofaCPRER RTLNH, JFREL i§ ¥ thethyNgboup, an ethyl group,

di cycl ohexyl carbodi i m de, 1-ethyl-3-(3-dinethylam nopropyl)carbodiim de
hydr ochl oiorde propyNeroigs, bR7isdi phieeig? gréupNa Mlogenbphehel giewpnan de,

1- et hoxycar boﬁyibi?}é-l\get hoxy- 1, 2- dlphyd?ogui ng}\liane, di ghengl ghosgﬂor yl azi de,
pr opanesulphettoxypheinigtoupaadbenzyl group, a halogenobenzyl group, or a

benzotri azol 1-yl oxy-tri s(di met hyl am no) phosphoni um ~ hexaf | uor ophosphat e.
The r eact imethxyheazyd gpoupdREMS & hyeirogenestotn va methylagroup, tdreareof with
the conpound (I1X) is carried out in a solvent or without a solvent. The
sol vent veathgbgrmoer Y fga thydrogeki atden 0h rhethydtgroup) @ridn evthypbgrolsp, etc. ,
and includes, for exanple, aromatic hydrocarbons (e.g., benzene, tol uene,
xyl ene), ®*hés a fpdrpgendatdrhy h lealogen dtetn ahyde tiylrgnoupjicoretbpxy

hal ogenat ed hydrocarbons (e.g., nethylene chloride, chloroforn), alcohols
(e.g., etignoup, aisidpe gpeaup) Pr aetrifiocoroethy, gratgr.one, acetonitrile,

di net hyl f or mam de, di net hyl sul f oxi de, ethylene glycol, 15 water, etc., and
t hese solvents may be used al g)ne, O0R32n the formof a m xture of two or
nore solvents. The reaction i s\carrijed out ¥n the presence of a base if
nddessary, and the base incl udgsTNt e, alkali netal hydroxides
(e.g., sodium hydroxide, pqtad&i uth hydroxi deg?? al kali netal carbonates
(e.g., sodium carbonate, potassifum d¢arbonate), 20(H kali netal hydrogen
carbonates (e.g., sodi um hydrog carbopat e, potassi um hydrogen carbonate),
and organi ¢ bases such as triethylMNm iﬁ}utyl am ne,

di i sopropyl et hyl am ne, N net hyl nor phol t the excess anobunt of the
conmpound (I X) nay be used instead of a DAse. The reaction tenperature

[ ding g,0. the kinds of the 25 starti ds, but it i
el Ty | AR g S PYABORRR 23010 B ES0BC; o8 SRUI BB BT the T ange
f about -10C b 50C. o 21 MAY 20Q@ 32..Th i ft duct
o0 nod PROPKLERELR: RLZ BB ATe e SR SR Aa e Ao SHBsEnd (1)

doscr 1 bed dabne Wb wsbiBe 28 T Bt Ledie. B RS A Futlin okl i vy
reacting GoMpANS Of a'Piopy P, ahtd R=2s Aphenth g¥olipNa‘hflbogdhbh A 10

phenyl group, a methoxyphenyl group, a benzyl group, a halogeno-

benzyl group, or a methoxybenzyl group, R* is a hydrogen atom, a
25 methyl group, or an ethyl group, and R* is a hydrogen atom, a halogen

atom, a methyl group, a methoxy group, a nitro group, or a trifluoro-



wherein A, Wand Y2 are the sanme as defined above, with a conpound of the
formula (XI1): Z1-CH(R3)-COOR (XI'l) wherein R R3 and ZlI are the sa as

defi ned above, followed by 15 subjecting the product to hydrolysis i 1aMAY 2002
conventional manner. The reaction is carried out in the same manner as in
Process (a). The compound (X) and the conpound (XI) nmay be commercially
avai |l abl e ones, or can be prepared by a,gonventional nethod. The present
conpounds can al so be prepared by the f&ﬁlomﬁng 20 net hods. The conpound

(I') wherein Wis a |lower al koxy group is prepared by reacting a conmpound of

t he fornuéﬁ ﬁh@dﬂ& ein Wis a halogen atomwith a netal |ower alkyl ate,

and the dét'§ recedures thereof are explained in Exanple 46. 25 The

by Teacti ng a comsurarsP e BEmE et IR o (B PReBRTRY Bdo 5°e o

hal ogen atﬂa{sgrg%ﬂ oRWe Brgigglafé% léall kyl am ne, and the detail ed
ereof I'n

pr ocedur es are explain anple 47. The conpound (1) wherein
t he phenyl i j [
treat i ng a conodt Srreied BF P indhpiHErat ChakgueR Br BREERCacit
titut i ' tyd ] b i de,
and thedet st agrs Ol FALOHRACOPRIR g AR 27) "rie
desired C%&@B@Qﬁle%’éiﬁié&‘?itidh EQ@S%BQ Eof’r ocesses can be 10 isolated and
nal netho

purified by a conventio o m such as chromat ography,

recrystallizatiomy. W) -’lhen s W,qi_ J } shows
basicity enough {Noeglgyrlﬁgg%dac*%f’dagdﬂﬁ?gﬁl sSantiot reo ili l%:hoér?ggmd into an
aci d addi tdpinspldcetfgfigef by treating it with various acids by a
conventional nethod. Various stereoisoners of the conmpound (1) can be
separated 15 and SWfdihyﬁ@oty-_rﬁeﬁ@lW&hbﬁEﬁ'—SWQ%ﬁé‘ﬁﬁl-Nspﬁl%hﬂWI—P-gr aphy,
etc. The pharnacol ogical activities of tHe present” conpounds are 20

exyg ai ned gurihbe-dcetdeMéieg phar macol ogi cal experinments on the
representative conpounds of the present invention. Experinment 1. Central
(t~1,c~2) and pe8,Phiihgdré>y-fhenvplicindpormetRgEN-fiethyd®&-bgodssays BZ-1
and BZc~~ receptor binding assays and the preparation of 25 receptor

menbr ane fpleeriyloTH-pheite? eicetantidear ri ed out according to the nethod of
Stephens, D. N. et al. [cf., J. Pharmacol. Exp. Ther., 253, 334-343 (
1990)], and BZc~¥-etodp8 @-dihydiro:@-@ls fimprapHehil-Pmethydt8-@xoeN-r ecept or
menbrane fraction therefor were done according to the nethod of Schoenaker,
H (cf., JphéndrddepurinEXpacetbmide; 225, 61-69 z ~ ~~ ~ 34 ( 1983)] each
with slight nodification. Receptor nenbrane fractions for w, w2 and w3
wdise prepared fr@8idibydeo-dhantthyl{8voko-2iphenyleNN-dip2ypywr 9Ki-guein-Bw3) in
7-8 week old male rats of Wstar strain, respectively, by the procedure
descri bed acetamide;

7-ethyl-7,8-dihydro-8-oxo-2-phenyl-N,N-dipropyl-9H-purin-9-
acetamide;
N-benzyl-N-ethyl-7,8-dihydro-7-methyl-8-oxo-2-phenyl-9H-
20 purin-9-acetamide; _
N-benzyl-7,8-dihydro-N-methyl-7-methyl-8-0xo0-2-phenyl-9H-
purin-9-acetamide;
N-benzyl-N-ethyl-7,8-dihydro-7-methyl-8-o0x0-2-(4-chloro-
phenyl)-9H-purin-9-acetamide;
25 N-benzyl-7,8-dihydro-N-methyl-7-methyl-8-0xo0-2-(4-chloro-
phenyl)-9H-purin-9-acetamide;



5 below. After the cerebellumor spinal cord was honogeni zed wth 20

vol unmes of ice-cold 50 M Tris-citrate buffer (pH 7.1), the hom)genzgeMé@smz
centrifuged for 15 mnutes at 40,000 g. The pell et obtai ned was wasfied

times by the sane procedure, and frozen and stored for 24 10 hours at -60

C. The resulting pellet, after being thawed, washed with the buffer and
centrifuged, was suspended in the buffer1 | for the binding assay (50 mM
Tris-HC buffer containing 120 mM NaCl , MM KCl, 2 MMCaC 2 and 1 mM

MyCl 2; pH 7.4) and the suspension thus obtained (containing 1 g wet

(| S5uel 40 1) ekl I et BF I SESBAP RS oRY S,
ottt 1 SRR PR AR B e R, U PR, 0
and cent 4ol gednh Al o Iy Al0ofes TaaPA) Lep gbt ai ned vas

suspended 1 n 't the suspension (tontaining 1 g wet
tissue/ 1 %11.% : | i recept or nenbrane
source. 3 Iu%tﬁ?wggeégg%g%aﬁ |nalrl%zlg%aélgﬁ¥lr§a 1on: 0.3 nMfor W,

ang 1 nM for w2) 1beni p@@ 1 4 wer e used
fog; the BZwW or é@\?%ﬂrégep%ﬁogz%i n |f€gfog§§§yclg8%§%%§%% sot 812)‘% %&I abel ed and
unl abel ed B0aRHS, theSPBRAGWiNE!abbreMaridies B JeRCRPb Dtdeimglfs ey, [ SH
4' - chl or odi aze%am’(?-chl or o- % 3- cf::hydtr o- 1- met hyl -5 R%?L MAY 2%69555 5

(4- chl or opfigeglshireH 1, 4- di azepi n-2-one) (Ro 5-4864) (final concentration:
0.5 nM and di azepam (final concentration: 100 uM were used as the

i sot ope- | abel ed ppe¢t unl abel ed Mgyl ,odég:specti vely. Incubation was
performed for 30 mnutes at 37C in the BZ~1 or BZc~2 receptor binding
assays, and for E$O m nut es atEﬂiﬁg'rBu@e BZc~3 receptor bi ndi ng assay. The
BZc~l or BZc~2 receptor binding assays were carried out in the presence of
biijgucul I i ne (fin@: concentrat immroggpgrm? The bi nding assay was perfornmed
by the follow ng procedure. 10 15 20 25 After adding each test conpound at
certain known comientrations, Bt grogpnd, and the buffer | or Il to each
test tube, each assay was started by addition of nenbrane preparation
(total volunme of Pentd). After n4Resiigl groupthe assay was terninated by
filtration with suctjon through a Whatman G-/ B gl ass fiber filter using a

r

cell harvester ( el , USA) .Ciitleptopylegmoumre rapidly washed 3 tines with
5mM of ice-cold 50 nM Jris-HClL buffer (pH 7.7) for cal and c~2, or the
buffer 11 for w3 Chi nsf erCyclopoopyimethylgroup vial s containing 10 n
liquid scintillation cocktail (ACS-11, Amersham USA). After being all owed

tdSstand for a spPetific peri odBenzlagnod® r adi oactivity was counted by a
liquid scintillation spectroneter. Specific binding of [3H |igands was

cal cul ated as thEhdifference HEeREg@¥IUNts of radioactivity bound in the
presence and absence of excess unl abeled |ligands. The concentration of the
test compounds cEMsi ng 50% i nHBAAYl&Fra¥P speci fic binding of the [3H]
ligand (1 C~0) was determ ned by probit analysis. The results are shown in
Table 3. It is nBU&d that all RWel&SRP®unds as listed in Table 3 had
affinity for the_BZc~l and BZ;FE refe tors with ICso 21 NUY 2002 36

val ues | arger thafl1000 nM TaHEny! EEQYPConp. ~ 3 1 C nMrest Conp. | C

(nM 1*2. 0831. 321,,2942..741. 697Q. 3551, 3991. 462. 01Q11. 3101. Q1030. 8112, 41061. 21
bROL1 070, ea13a. oTHNG: SnEsRIeoPE AT BEARS & FIgTeH S LBOUP A 66401. 6
1371. 3480 ?g%ﬁ 0.87491 41460. 835500. 791471, 2152111' 21500. 8]254g. 831512. 3561. 4156
0. 67690. 551541 fheans 4-fluorophenyl group, and 2-Thi'means 2-thienyl group.

. 710.431611.1731. 71621. 1740. 991630. 73751. 31661. 2772. 41701. 8815. 01723.5 *:
The conpound of Exanple 1 (hereinafter, the test conmpound numbers nean the
conpounds of the correspondi ng Exanples in the 5 sane way) 21 MAY 20Q 37
The conpounds listed in Table 3 strongly bind to the BZ~3 receptor, but had
affinity for the BZtal and BZc~2 receptors with the 1 Cso value |arger than
1000 nM Therefore, it is apparent that the conpounds of the present

i nvention have potent and highly selective 5 affinity for the BZc~3
receptor. Experinent 2: Light and dark box test (anti-anxiety effect)



Anti-anxiety effect of test conpounds was examned in a box with |ight and
dark conpartnents according to the nethod of Craw ey, J.

[cf., Pharnmacol .

nodi fi cati on.

Bi ochem Behav.,
Li ght and dark box test

is

a useful,

and Goodwi 21 NMaYK2002

13, 167-170 10 ( 1980)] with slight
si mpl e and handy net hod

for behaviorally and pharmacol ogi cally exam ning anti-anxiety effect of the

drugs,
prefer to stay i

chol ecystokinin B type receptor ant agonl sts and benzodi azepi ne drugs,

positive effect
the test box 20
conpartment (20

n a dark place,

Li
7

inthis test.
device (35 X
X 17 X 15 ¢

highly illum nated by an incand
( 15 X 17 X 15 cn) bei ng madgf

| i ght conpart nent;

bQnsi st

by utilizing the habit of rodent 7such as mce and rats,

etc. which

and regarding as positive drug 15 effect
the increase of the relative stay of the anlnals in the |ight compartnent
whi ch is an unconfortabl e place for

ght and
X 15 ¢

eGtH
bl ack a

and at the boundary of

mals

700 | ux);
cry I C
tnents,

A nunber of drugs such as

show

a light

a dark

an openi

rk box test was carried out using
3 i chxconpri ses: [
ansparent acrylic plates and

conpart nent

| at es connected to the

ng 25 (4.4
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21 MAY 2002 38 Male mce of Std-ddY strain weighing 25-30 g were used in a
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the test compou
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test conpound n
the 5 sane way)
anxi ety effect
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showed anti-anxiety effect even at a | ow dose of 0.001-0.003 ng/Kkg.
| soni azi d-i nduced cl onic convul sion test (anti
| soniazid inhibits glutamate decarboxyl ase that catal yzes
decreases brain GABA | evel s,
According to the nethod of Auta, J.
265, 649-656 ( 1
antagoni stic effects of the test compou
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As the conmpounds showi ng a selective and remarkable affinity 21 NMAY 2002

42 5 10 15 20 for BZ~3 receptor as well as show ng potent anti-anxi ay MAY 2002

activity, the follow ng conmpounds and pharmaceutically acceptable acid

addition salts thereof are exenplified. ( 1)

N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- oxo- 2- phenyl - N- phenyl

(the conpound of Exanple 1) (2)

8, 9-di hydr o- 9- net hyl - N- net hyl - 8- oxo- 2- phgnyl N- phenyl - 7Hpuri n- 7- acet am de

(the conpound of Exanmple 2) (3)

8, 9-di hydro- 2- (4-fl uorophenyl) - 9- et MdbldHAret hyl

cetam de (the conpound of Exanple 5) (4)

N- et hyl - 8, 9- di hydr o- 2- (4-f | uor ophenyl ) RS- nethyl18 ox0- Nphenyl - 7H puri n- 7- ac
% )

- 7Hpurin-7-acet am de

- 8- oxo- Nphenyl - 7H-purin-7-a

etam de (the conpound of Exanple ($)
7, 8- di hydr o- 7- net hyl - 8- oxo- 2- phen ,NHHC§rdm¥I-9H-pur|n-9acetan1de (the
conpound of Exanple 106) (6) N 2
7-ethy|-7,8-dihydro-8-oxo-2-ph§ny| ) i propyl

conmpound of Exanple 107) (7) S /ﬂ\mx

N- benzyl - N- et hyl - 7, 8- di hydr o- 7- n&t hyN- 8- @xo0- 2- phenyl - 9Hpur i n- 9- acet am de
(the conpound of Exanple 146) (8)

-9H puri n-9acet am de (the

N- benzyl - 7, 8- fiThydr - N\F et hyl - 7- et hyl - 8- 0xXo0- Z- phenyl - 9HpUT N- 9- aget am de
(the conpound| ofRExanpl®® 136) (BY A X w

N-benzyl - N-et hylEf7, 8- diftydr p- 7- et hyl| - 8- &#o- 2-(( 4- eGONKphenyl )H 9H; purin-9-a
cetam de (thejc oynd of Ekxanple 147)

N- benzyl - 7, 8- di Q@?@ro- Nrret hyl - t hyl Fg'l g 2-(4- chbrophenyII'j 9H purin-9-
acetam de (the guncpof Exanplee 137) e canpoungg. of the gresent

i nvention can| be adm nistergd 25 either orally, parenterallly or rectally.
The dose of t1eIhonpoudﬁs of th&ipreseRh-4n¥Fenti on Wi es acchiedi g to the
ki nds of the fonpound, the 21 _MAY 200 43 _adm nistrati routes| the
condi tions, apes lof théﬁbat ent$ et¢. PodrFit |s—d§ﬂﬁ¥(§ ifn the fange of
0.01-50 ng/kg({d prefwerably imythe ran 0. g/ldayr. The
conpounds of thg*bresegﬁrinuent?%n ane ugﬁally 5 aanlnist%re?%en the form

of a pharmaceptiRmal |prdmaral i-@H,OHi ¢h i Phprepgared Y m xi ng ttheregof with a

phar maceuti ca Iy acc¢ept abl e carrier or diluent|. The pharnaceutica |y
acceptabl e cafril ¢or diNuept mil be|abR-tdAldnt i SR@NHnes| whl ch|are
usual Iy used nlghe ph§%nacauti I f| g PX: oy do noj,d eact mﬁ&p t he
conpounds of he ‘present inpention. ] ur'tablle exanpl es off the

phar maceut i caj | yPrac¢eptmbl e| c@H IGH 0rrd1huEnt are, Hor exanpMe, |actose,
inositol, glufose, nnitol} dextran,| cyclodextrin, sorbitol, stafch,
partly pregelatﬁﬁ‘z d §ﬁarch, te sug magnesi u net asi|l i &ht e

al um nate, synt i¢ al num sk} icate Gfﬂ taIIine eIIuIOseT{sojium
carboxynethylcellulrse, hydr oxypr opy! 1% stargh, cal'cium

car boxyl net hyl cel | ul ose, ion exchange resin, nethyl cellulose, gelatin, gum
ar abi c, hydroxypropyl cellulose, |ow substituted hydroxypropyl cellul ose,
hydr oxypr opyl net hyl cel | ul ose, pol yvinyl pyrrolidone, polyvinyl alcohol,

al ginic acid,
Sstearate,
acid ester,
purified | ano
wax,
oi |l (HCO,
aci d, benzyl
MAY 2002 44

propyl enegl ycol ,
sodi um chl ori de,
hydr ogen phosphat e,
al cohol ,

sodi um al gi nat e,
tal c,

car boxyvi ny

sodi um | auryl sul fate,

lin, glyceroge

nmet hy

wat er ,

| pol ymer,

| atin, pol

et hanol ,

sodi um hydr oxi de,
sodi um 25 di hydrogen phosphat e,
| p-oxybenzoat e,

gl ycerin,

ysor bat e,

macr ogol ,

| i ght anhydrous silicic acid, nmagnesium
20 titanium oxi de, sorbitan fatty
glycerin fatty acid ester,

veget abl e oil,

pol yoxyet hyl ene- hydr ogenat ed caster

et hyl

hydrochl ori c acid, disodium

citric acid) glutamc

p- oxybenzoat e,

etc. 21
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46 Table 6 O EtOOC _ N A Reference

Ex. A2Ph- 3- Cl 3Ph- 4- Cl 4Ph- 4- F5Ph- 4- OMe6Ph- 4- NO27Ph- 4- Me83- Pyri dyl 92-Ttmerw\]f12002
3-Thienyl 5 10 15 Reference Exanple 11 Preparation of ethyl

3, 4-di hydr o- 4- oxo- 2, 6- di phenyl pyri m di ne-5car boxylate: (1) To a m xture of

a 20 % solution of sodiumethoxide in ethanol (44.9 g) and ethanol (200 m)

i s added benzam di ne hydrochloride ( 10 i g) at roomtenperature. The

m xture is stirred at the sane tenperata e for two hours, and thereto is
added et hyl benzal mal onate ( 14.9 g), and the mxture is refluxed for three

the residue | o adibdarbeORRdsor B PRSI RtR BRRLEERERRREY Byn '

hydr ochl or.i i.d j ] the m xture is adjusted to pH 4.
The preci Sk%La@eflg’ g&gﬂéo qtlieb&'@? %@#l%lstg%‘ati on, and washed with water to give
crude et hﬁro?eé‘g‘ QEG-tet r ahydr o- 4- oxo- 2, 6- di phenyl pyri m di ne-5 21 MAY 2002
car boxyl a g . 47 (2) A mxture of the above conmpound ( 15.5 g),

2, 3-di chl 0r0‘2’3fﬁk%ﬁﬁ@bﬁh*8§§f&$é‘k&9ﬁﬁlé (Faferln 36 &' R10keA 3B ) 1S

stirred at roomtenperature our hour e reac ure’ s
corcentra r“é!l%?{ o éﬁdé’ﬁ dt f g?%% d
chl%grofortr%%%%e C oﬁgﬁgpm%]d%?%g I ggggpétae , l@émlgvg? a 1\%rﬁcg{%’aﬁs]odi um
sul fate, r I FBati r 8R4 obt ai ned
is purifi g@“ﬁf}% icla ge ’ﬁ?ﬁﬁ#ﬁ#&ﬁﬁ?%ﬁi@ yS?%F%gtﬁﬁ%ﬁyg%% orm, and
di i soprop t | i i [ .

col | ect edh%lf/ﬂf%kﬁ%paﬁﬁg?gpﬁgb\%étahge}eg%%éit%ac%—d;%gﬁﬁgﬁ Bfl%l%? g) ?FaR f'erence
Exanpl es 12-14 The correspondi ag starting conpounds are treated in the sane
manner as in Reference Exanple }1_ ,0Y79i ve the conpounds as listed in Table
7. 15 Table 7 Et0 NH A Referenc WA 12 Me Ph-4-CF3 13 Ph Ph-4-CF3 14 .
Ph- 4- CF3 Ph Reference Exanpl eF ar at i qpy of

5-pi t r o- 2- phenyl -4(3H) - pyri m di ngne: 20 To a m xture of sodi um net hoxi de (8
g) and anhydrous et hanol O OC MAY 2002 48 ( 100 m) is added
benzam di ne hydrochl oride ( 11W7 gi\l at 80C. The mixture is stirred at OC for
30 mnutes, and thereto is added dropwi se a solution of crude ethyl

2- (N, N- di netidreimi, Wneehd W2eane) thid sanrchsdefinetidalgoveywith a sonipainédfby
heating a m xture of ethyl nitroacetate ( 10 g) 5 and N, N-di net hyl f or mam de
di met hyl #&hetfatmfuld@lil): g) under reflux for three hours, followed by
concentrating the m xture under reduced pressure) in anhydrous ethanol (50
m) at the same tenper dZ+1CE(RMCON(RNERYddi tion, the mixt{lile is stirred at
roomtenperature for 30 mnutes, and refluxed for 12 hours. The reaction
MGt ur e | Whencir @ issa deavingeatond arealleasingrgroum; @ndaRy, R aniteRY @gal tant i s
added water ( 150 meg. To the m xture is added dropw se conc. hydrochloric
aci d at otharseme ascdefinedalovef the mixture is adjusted to pH 4. The
precipitates are collected by filtration, washed wth water, and

recrystal lized fFBmleayingontam qfi the leaving groun repspsriHed Ry @ in the M p.

264- 266C. Reference Exanpl es 16-18 The correspondi ng starting c,onPounds are
treated | FOFREIZ AL iRaHIAGS a8 QIR SHRIRP ek Baysbe segiayed:iRethnpounds

as listed_in Tahl e 8.
form of HZ together with the hydrogen atom of the NH moiety of the

20 compound (II) under the reaction conditions, for example, a halogen
atom (e.g., chlorine, bromine, iodine), a lower alkylsulfonyloxy group
(e.g., methanesulfonyloxy), a trihalogenomethanesulfonyloxy group (e.g.,
trifluoromethanesulfonyloxy), and an arylsulfonyloxy group (e.g.,
benzenesulfonyloxy, p-toluenesulfonyloxy).

25 The reaction of the compound (II) and the compound (III) is

carried out in the presence of a base under atmospheric pressure or



Z 1 MAY 2002 49 Table 8 O 02N N 'A Reference Solvent for Ex. A N%?&AYC)ZOOZ
recrystallization 16 Ph-4-C 218-221 Ethanol 185-188 17 Ph-3-CF3 1

Ph-4- CF3 143- 145 Et hanol Methanol 5 Reference Exanple 19 Preparation of

et hyl 4-chl oro-2-phenyl pyri m di ne-5-carboxyl ate: A m xture of ethyl

3, 4-di hydr o- 4- oxo- 2- phenyl pyri m di ne-5 10 carboxylate ( 12 g) and
phosphorus oxychloride (22.6 g) is sti réfd at 90C for four hours. The
reaction mxture is poured into i ce-wat€r, and the m xture is neutralized
wi th 1IN aqueous sodi um hydroxi de solution. The precipitates are coll ected

by filtr ahh%%ﬁgﬁ%%? %%ﬁ%h&b@%fv&g.cﬁg%;ftpfgt&[%adgéivfeﬁq. CoRRehd ! 9)

Ref eLence : f correspon | | rti n_g COI’TpOUﬂ ar e r eat ed

| Pstog T oRIRERfodexd gl RIREHE, FYRAR, RiltechBxfbitfarld) SORRMAN. 25
Ex. A20Ph- Ph-: 4- 2 E =4- - - idyl 272-T
T_gﬂlygrzg?,g ,edy#%;*PSFé%E%*éggﬁ%@kﬁ@@%ﬁ%@%ﬁ@@iﬁ% abfracetate;

5 ot Pe ;ARG AR e PR thBtiysABkidel” T base includes, for | o

0) i 5 Sti gkamhelt, SR Y @ACHRME thylAhliRE, BBPAILIAm CARbG SRR By M Xt ure i's

concentrate reduced pressure,” and residue 1s dissdlved in

chl o of or gbd{lfn! i bSneite! © The RALERNL LSGaNg'@irieBnshd Beam xture 1 s

stirred. The mxture is neutralized wth 1N aqueous sodi um hydr oxi de

sol uti on, t@npetrdirentrehPhbbit!-apeC ticsab6ReNs0ed, pefeedbBy&f aanhydr ous
sodium sul fate, and concentrated under reduced pressure. The residue is

recryst al tdraperatiy® fbheabbult A @I/ fo hbeudged conpound (5.6 g). 15 Mp.
160- 161 C. 21 MAY 2002 51 Reference Exanpl es 30-32 The corresponding

357( 5 §0uE°The: TR X ) DI BATRI e MyckosfbaceatiyErarm
10 group, then said hydroxy-lower alkyl group may preferably be protected
by a protecting group which can be removed by hydrogenolysis. Such
protecting groups include, for example, benzyloxy, 4-chlorobenzyloxy, 3-
bromobenzyloxy, 4-fluorobenzyloxy, 4-methylbenzyloxy, and 4-methoxy-
benzyloxy. These protecting groups may easily be converted into a
15 hydroxy group by a conventional hydrogenolysis. Beside, when R!
and/or R® in Processes (b) to (e) as described below are a hydroxy-lower
alkyl group, it is preferable to protect these groups likewise, then to
remove the protecting groups to give the desired compounds.
The compound of the formula (III) may be prepared by a
20 conventional method, for example, by the method discloseq in Japanese
Patent First Publication (Kokai) 64/1987, or a modified method thereof.
The starting compound (II) is prepared, for example, by the

processes as shown in the following Route A or Route B.



Table 10 C1 ~N N 'A 10 Reference Ex. A Mp. (C Solvent for recryéhgl. 30
Ph- 4-Cl 144- 146 |sopropanol 31 Ph-3-CF3 89-90 |sopropanol 32 Ph-4- MAY - 2082
| sopropanol 15 20 Reference Exanple 33 Preparation of

4, 6-di chl oro-5-vitro-2-phenylpyrimdine: ( 1) Using a 20 % sol ution of

sodi um et hoxi de in ethanol ( 150 g), benzam di ne hydrochloride (34.5 Qg),

di ethyl malonate (32 g) and et hanol (5023n1), t he sanme procedures as

Ref erence Exanple 11-(1) are repeated t6&%gi ve crude

4, 6- di hydr oxy- 2- phenyl pyrim dine (31.5 g). (2) To 90 %nitric acid ( 150

m) is added the above conpound (30 g 'itn gorti ons at 0-5C, and the m xture
is stirred at roomtenperature for 3 es. The reaction mxture is
poured into ice-water, and the precipitates are collected by filtration,

and washed with water to give crude

4, 6- di hydroxy-5-vitro-2-phenyl pyrimdine (32 g). (3) To a mxture of the
above conpound (8 g) d dinethylaniline (4 g) isf¢added dropw se phosphorus

oxychl ori de atro er at fjalogenagion\gry, 52l After the additiop, the
mxture is refluxed Hr e§ullnf8m’§’=‘,h°&1ndrt he refcti®n mXIt‘}eurzﬁ'E% (g&ed
in i ce-water. The lre itate col l ected Pltrati d washed
mﬁ%ﬁ water to gi vt hédNdeshred ?gﬂ%gund (8.7%). % Re&erenggnggnple 34
Preparation of 4-nethylam no-2-phenyl pyrim di ne-5-carboxylic acid: (1) A
m xture of ethyl 4-c qu-Z-phenyIpyrinidine-5-C@Bgoxylate ( 10 9),

met hyl ami ne hydrochloride (2.8 g), triethylamine (8.5 g) and isopropanol (
100 M) is refluxed for six hours. The reaction mxture is 10 concentrated

under reduced pressu __ggd to the residue are f$bchloroforn1and wat er .
The chl orof orm | ayer eparated, dried over anhydrous sodium sulfate) and
concentrated uR@ d preHydrélysithe HOS purifi egclation i ca gel
col um chr omat ogr aphly (ef uent —ehterofown), and|recy yst al++zed—+om-ot hanol
am noSieBRenyl pyri i . carboxyiteRé& (8 g). (2)

tqooi ve ethyl 4-

A m xture of theng%ovéqcod%ound (8 g, 1IN aqS%oqusod?un1hydroxide sol ution
( 150 m) and ethanol (50 m) is refluxed for two hours. The reaction

m xture i s concentrat(dd)under reduced pressure, @Bd the residue is

di ssolved in ice-water, and thereto is added conc. 20 hydrochloric acid
until the pH value of the mxture is adjusted to pH 1. The precipitated
crystals are collegjed by filtration, washed with water, and washed with

et hanol to give thggggspv%d conmpound (7.3 g). Reference Exanples 35-50 The
correspondi ng start'nchonpounds are treated in the sane 25 nanner as in
Ref erence Exanpl e t ive the conpounds as listed in Table 11. 21 MAY
2032 53 Table 11 HN i N A Reference

Ex. YA35MePh- 3- C 36 - 37MePh- 4- F38MePh- 4- OVe39MePh- 4- NO240MePh- 4- Me41M
e3- Pyri dyl 42Me2- ThWenyM3M#8- Thi enyl 44- CH2PhPh45- CH2CON( Pr ) 2Ph46- CH2CON( Pr)
2Ph- 3- C 47- CH~CON( Pr) 2Ph- 4- F48- CH2CON( Pr) 2Ph- 4- Ove49- CH2CON( Pr ) 2Ph- 4- N0250-
CHZCCN(NB)PhS-PyridyIﬁéﬂérence Exanpl e 515 Preparation of

2- phenyl - 4- propyl_ am nopyri m di ne-5-carboxylic acid: (1) A mxture of

et hyl 3, 4- ¥hgrein Rivadowesialkyl growni 4i i ashalegen@tonn.cor 8ng q)

triethylam ne ﬂ 10..1 g) and dingthyl formam de (20m ) is added, dropw se a
sol uti on GFylsfanydesy grourer alianeionylexyBronm shehASRtalf e (20 )

at roomte rature, and the m xture isl0 stirred at the sane tenperature
£80 10 m sulion KEOWBaBPEMANGSIPRYIONY SXiPs fit zomet

dropwi se a | uti on of propyl anj.ne 8 [n di nethy or ide (20 m),
and the. meRIDRIOD gonbeanlh AT YE arrbard the sarit anetitd SDRYE he
reaction m xture are added chlorof orm and water, and the chloroform | ayer
is separated, dried over anhydrous sodium5 sulfate, and concentrated under

reduced pressure to give crude ethyl 2
phenyl - 4- propyl am nopyri m di ne- 5-car boxyl ate (11 g).



(2) A mxture of the above conpound (11 g), 1N aqueous sodi um hydr Oél de
solution ( 100 m) and ethanol ( 100 m) is refluxed for two hours. &hNAY 2002
reaction mxture is concentrated under reduced pressure, 10 and the residue
is dissolved in ice-water, and thereto is added conc. hydrochloric acid
until the pH value of the mxture is adjusted to pH 1. The precipitated
crystals are collected by filtration, \39 hed with water, and washed with

et hanol to give the desired conpound ( Ref erence Exanpl es 52-62 15
The correspondi ng starting compounds are treat ed in the sane manner as in
Ref erence Exanple 51 to give the co unds, as listed in Table 12. 2 7 MAY
202 55 Table 12 HN Y HOO WN A Refer ER. WY A

52HEt Ph53HHPh54PhMePh55MeMePh- 4- CF356PhMePh- 4- CF357H CH2CON( Me) 2Ph58

~H CH2CON( Et ) 2Ph59H-&H2 CON( Bu) 2Ph60H- CH2CON( Me) £hPh61H- CH2CON( Et ) PhPh62H- CH
2CON( Pr) PhPh 5 Relf er encel-lak@gqmla@oe@rPr epar atfon of y2__

4- (N-benzyl - N- Caggano Pubienyilatiom no) pyri m di nezfs c};lr boxylic
acid: (1) A mxtur (Lﬁt h71‘—4—C'h'|‘0'r‘o—?pheny m di n'e—5—ca-|-bo-x-y+ate (21
g9), glycine (6.¢&y Net hyé;@ ne ( 17.8 4 hanol é g is
refluxed for four hours. The reactl on mxture is concentra under reduced
pressure, and the residue is dissolved in water. To the m xture is added

dr opwi se conc. hydrbEfM oric acid under stirri andt 05C until the pH val ue
of the mxture is adjusted to pH 4. The precipitates are collected by
filtration, and washed with water to give crude

N-(5-et hoxycar bonyHRR—wRenyl - 4- pyri mi di nyl ) gl HN-RE2 (24 Q). 21 MAY 2uf 12

56 (2) A mxt of t he above_c ound ( , met hyl ben Iam ne (3.6 g9),
benzotri azol - eiT y-XINi s(di nBF‘ﬁn&é‘?ﬂ no) P o Nlm hexaf Bsphat e

(hereinafter, refe redlto as BCP r eagent, 13 trlethylamne (3.0 9
and di net hyl f or ygm (NA00 niStep s stirred o ) terrper ¥8rt for one

hour. The reaction mxture is concentrated under reduced pressure, and to
the residue are ad )mater and chl orof orm TWe ghloroforn1|ayer IS
separated, dried over 'anhydrous nagnesiun1su|fé{ and concentrated under
reduced pressure. The residue is purified by silica gel colum

chromat ography (eluent; chloroform to 10 give crude ethyl

4- (N-benzyl - N- e ylca§bannylnethylan1no) 2- phenyl pyri m di ne-S-car boxyl at e
(7.8 9). (3) Am € of the above conpound (7.8 g), 1N aqueous sodi um
hydr oxi de sol ut i (1100 m) and ethanol ( 100 m) is refluxed for two
hours. The reacti oMy ure is concentrated under reduced pressure, 15 and
the residue is disqolvgd in ice-water. To the m xture is added conc.
hydrochl ori c acigrumyT “tpe pH value of the mxture is adjusted to pH 1.
The precipitated crystals are collected by filtration, washed with water,
and washed with ethgmph to give the desired conpound (7.0 g). Reference
Exanpl es 64-80 20 The corresponding starting conpounds are treated in the
sanme manner as in Reference Exanple 63 to give the conpounds as listed in

Tabl e 13. 21M°\Y’704257Table13R1HN—CHZCON~H@R2 ~NN "A
Ref er encewg@relmARQV Y2 and Z! are the same as defined above.

Step 1: Halogenation or Sulfonylation

5 The halogenation is carried out by reacting the compound (A) or
the compound (F) with a halogenating agent (e.g., phosphorus
oxychloride, phosphorus tribromide). The sulfonylation is carried out,
for example, by reacting the compound (A) or the compound (F) with a
sulfonylating agent (e.g., methanesulfonyl chloride, p-toluenesulfonyl

10 chloride, trifluoromethanesulfonyl chloride).



64Me- CH2PhPh- 4- C 65Me- CH2PhPh- 4- F66Me- CH2PhPh- 4- OMe67Et - CH2PhPh68E} - CH2PhPh
- 4- O 69Et - CH2PhPh- 4- F70Et - CH2PhPh- 4- OMe71MeBzl - 4- FPh72MeBz| - 3- FPh7& et 282
FPh?4MeBzl - 4- O Ph?5MeBzl - 4- OVBPh76Et Bzl - 4- FPh?7Et Bzl - 3- FPh?8Et Bzl - 2- FPh79Et
Bzl - 4- Cl Ph80OEt Bzl - 4- OMePh Ref erence Exanpl e 81 Preparation of

4- et hyl am no- 5-vi tro-2-phenyl pyrimdine: 5 A m xture of

4-chl oro-5-vitro-2-phenyl pyrimdine (3 g% et hyl am ne hydrochloride ( 1.6
g)) triethylamne (3.9 g) and isopropan (60 mM) is refluxed for three
hours. The reaction m xture is 21 MAY 2002 58 concentrated under reduced
pressure, gggr%,o én%nra?s'ndue are added chl orof orm and water. The chloroform
tayer is 't ed,” Al over anhydrous sodium sul fate, and concentrated

chr omat oar aphy' (SrnesectibiEqf B4 PR BD) ofH&efihbbER LR FRE R panol
brepar at | SorpouhSCHIRRAMI diGuP pRktes Welhoshiperdd BreafRi RR IR 0 | © °
nher ac FTESREFE B BCSRARBIEBoRERE LA iBIR A G eAt Y, | O B e e fur ther
r1(7a§' ﬁtz?ll | ilEEdRe; g@e@n%ozgéig#g?glge%gf%%%ﬁ%’?&éi%%ﬁ&i g S}[é%g P%qsﬁ‘r’pounds
conpounds B Ge EAEE JERDAES (08, MR ECAIAAIRHE AT IR, o2 oo
Pk, reck fs?? nef)TAeRS RI8S dibxie) dliImd) 2RIl g, ethanal 5 ora205. 2071
B o A e A s S G S A N

Ref er ence spifyxide. 9%he I@h@ﬁéhaifsiz;ﬁféfé’lfably carried out in the presence of a
6- chl or o- 4- et hyl am no- 5-ni tro- 2- phenyl pyri m di ne: The correspondi ng

stigrting Gsepundstlsd Bake eatRlds) fbPexafifleMANAAL naétal taRsbRatCR. £xanpl e
81 to give the desired conpound. Exanple 1 breparatl on of

N- et hyl - 8 s9dili iy dathéh 4] hotaSsione carbbaaye); Mipae métal hydrogen
7H purin-7-acetam de:
carbonates (e.g., sodium hydrogen carbonate, potassium hydrogen

carbonate), and tertiary amines (e.g., triethylamine), but the excess
amount of the compound (C) may be used instead of a base. The

15 reaction temperature varies according to the kinds of the starting
compounds or the reaction conditions, but it is usually in the range of
about 0°C to about 200°C, more preferably in the range of about 20°C
to about 100°C.
Step 3 of Route A: Hydrolysis

20 The hydrolysis is carried out by a conventional method, for
example, by contacting with water in a suitable solvent under acidic or
basic conditions. The solvent includes, for example, alcohels (e.g.,
methanol, ethanol, isopropanol), dioxane, water, and a mixture of these
solvents. The acid includes, for example, mineral acids (e.g., hydro-

25 chloric acid, sulfuric acid), and organic acids (e.g., formic acid, acetic

acid, propionic acid, and oxalic acid). The base includes, for example,



To a m xture of about 60 % sodi um hydride (oily) ( 1.4 g) and 24 WY 2

di met hyl formam de (70 m) is added

7, 9- di hydr o- 9- net hyl - 2- pheny-8Hpurin-8-one (7.0 g) in portions at 0-5C, and
the m xture is stirred at OC for one hour. To the m xture is added dropw se
2- br ono- N- et hyl 21 MAY 2002 60 N-phenyl acetam de (8.3 g) at the sane
tenperature. After the addition, the mxigure is stirred at roomtenperature
for three hours. To the reaction mxture are added water and chl oroform
The chloroform | ayer is separated, dried over anhydrous sodium sulfate, and
5 concent ranieg wHedsr hya%zﬁaésqegsﬁ%&i-urﬁngrdm&e,epbﬁamm h?_@r@%id%?,' i ca

gel colum chromat ography (el uent; chlorofiorm) and recrystallized ff'om

et hanol t cadl \eekalimeeai dbonates g, (sdiidndcarbbiat@4fotdddfumExanpl es 2- 44
10 The correspondi ng starting conmpounds are treated in the sane manner as

i n Exanpl ecarbonaie)e THE re2dRen 18 udfally saaded dutadt £tedpeartuidfrom21 MAY
2042 61 Table 15 IN-OC-H2 R2 Ex. RLRZYAM p. (~C) Sol vent

f or r ecr ystathoVROAORBhIAF2C 48] P3MePhMePh- 3- Cl 188- 189A4MePhMePh- 4- Cl 188- 190A
5MePhMePh- 4- F169- 170A6MePhMePh- 4- OVe176- 178A7MePhMePh- 4- N02262- 264A- CF8MePh
Et Fh160- 1634AES RTHRNRR1B2 8 RtV Ph- 3- O 195- 196A11Et PhMePh- 4- O 174- 175A1
2Et PhMePh-4- F211- 212A13Et PhMePh- 4- OVe179- 181A14Et PhMePh- 4- N02231- 232A- CF15E
t PhMePh- 4- Me197- T ddda Elidh Rb tabritd d\li7 By RhEord 38 oA 3D AldHod) f61-2PhPh150- 1
52A19Et Et MePh207- 209-

A20Et Et MeRixadinfle, a8yt gEmbthviBhirégeh ih7a SudnisEtgolvdrithind tid pfedod 3Et Et
MePh- 4- OVe137- 139A24Et Et MePh- 4- N02238- 240A- CF25Et Et Et Ph148- 150An~D, Dr | WsaDi
-~1 ' ~' ~- lof a-dhtalysp subhYag paladuimmbhaebdd, Raneyimickd), platinikh &&de, A M p.
(C) Sol vent

f or r ecr ystetc, 2?Pherngeict priis absol candsboRt MgPhsinghletin bitatierrafrave Ph- 4- F15
4- 155A30Pr Pr MePh- 4- OMe120- 121A31Pr Pr MePh- 4- N02186- 188A- CF32Pr Pr MePh- 4- CF315
0- 151 A33PrreRIAE 1B 4 LB FZABG Eiren)optel Bretab SABSvg /& SeEhnoY s X8 pEERE BBk Ph- 4- CF
3200- 202A37MePhMe3- Pyri dyl 209- 211AN38Et PhMe3- Pyri dyl 195- 196AN39Et PhMe2- Thi e
nyl 236- 238w aeidlevEs-hydaehlovie-axid AaTelic @cid), Rr hNusing irompy C- H2C-N ~ N
W\ N~A M P. Sol .

f or Ex. WR1FtpAnopscehlpsidg alorm et Frevsplvees -inghrdes o pxreprnles adsadrals. 219A43P

hMeMeMePh- 4- CF3234- 2351 P44Ph- 4- CF3MeMeMePh231- 233A 21 MAY 2002 63 Exanpl e
45 (e.g., ethanol, methanol), water, acetic acid, dioxane, tetrahydrofuran.

The reaction is usually carried out at a temperature from about 0°C to
15 about 80°C, under atmospheric pressure or under pressure.
Step 4: Cyclization
The cyclization reaction is carried out in the same manner as
explained in Process (b) or Process (C) as described below.
The starting compounds (A) and (F) may be commercially
20 available ones, or can be prepared by a conventional method, for
example, by the methods disclosed in J. Am. Chem. Soc., 74, 842
(1952); Chem. Ber., 95, 937 (1962); J. Org. Chem., 29, 2887 (1964); J.
Med. Chem., 35, 4751 (1992); J. Org. Chem., 58, 4490 (1993),
Synthesis, 86 (1985), or the methods disclosed in Reference Examples 1,

25 11 and 15 as described below, or a modified method thereof.



Preparation of

6- chl or o- N- et hyl - 8, 9- di hydr o- 9- net hyl - 8- oxo- 2- phenyl N- phenyl - 7H puilnMRY 002
tam de: To a m xture of 6-chloro-7, 9-di hydro-9-net hyl - 2- phenyl - 8H5
purin-8-one ( 1.6 g)) potassium carbonate ( 1.0 g) and dinethyl formam de (
15 m) is added 2-chl oro-N-ethyl -N phenyl acetamide ( 1.4 g) at room
tenperature, and the mxture is stirredogt the same tenperature for two
hours. To the reaction mxture is added water, and the precipitates are
collected by filtration, washed with water, and purified 10 by silica gel

colum chrprrieggrpphy (el uent; chloroform, and recrystallized from ethanol
to give thé desired conpound (1.8 g). Mp. 212-213C. Exanple 46 Preparation

of N-ethyl -8, 9- diﬁn@e@nﬁydms@@uhwaﬁhfwﬁfﬁwn@rénmqw Bfdrogen atom,

N- phenyl - 7H purin-7-acetam de: A mixture o

6- chl or o- Nugd is 8 glotliprofdtte forigt iy ﬁrsog feparedndy réhddh Hpdd- 7- ace
tam de (0.6 g) obt ag?ge?}iyn Exanpl e 4{5(3 a 28 %so%}ti%hn&g?@sdoﬁ?um rrer%d]hoxi de
i n et hanadf fHe Hréadula@viranol (20 ml ) and 1, 3-di net hyl - 2-i m dazol i di none (5
m) is refluxed for four 20 hours. The reaction mxture is concentrated
undgr reduced pressure, and to the residue are added water and chl orof orm
The chloroform | ayer is separated, HN-+¥8 over anhydrous sodi um sul fate, and
concentrat ed under reduced & €. The residue is purified by silica gel
col utm chr omat ogr aphy (el uent; ¢C r ofporn , recrystallized 25 from

et hanol to give the desired conpo dAQB g)" p. 173-175C. Z 1 MAY
21102 64 Exanple 47 Preparation N~ ™A

N- et hyl - 8, 9- di hydr o- 9- net hyl - 6- di net hyl am no- 8- oxo- 2phenyl - N- phenyl - 7H- pur i
n-7-acetam de: A m xture of 6-chloro-Nethyl-8,9-di hydro-9-nethyl -8-0x0-2 5
phenyl - N- phibaptin7¥ juthegfoup etpneskntedtay tee abovEXammida4®)( and 4) ,

di nmet hyl am ne hydrochloride (0.2 g), triethylamne (0.4 g) and

di ¥t hyl f cameiW dre(the samnei as definedcabave] ovithfast agziser composindihe reacti on

m xture is concentrated under reduced pressure, and to the residue are
added water and dheasidsreamppunshusedfiorihis pyecessindudesaren expmple,ed
over anhydrous magnesi um sul fate, and concentrated under reduced pressure.
The resi dutibhenylphesplony agidecsodiim@agidem chr omat ogr aphy (el uent ;
chloroform, and recrystallized fromdiisqgpropyl ether to give the desired
conpound (0. 34 g)Thexg¢actionis garried pyitrpathe prégensespiaa hassiipder

N- benzyl - 8, 9-di rpl/dr,o- 9- net h%l - N- et hyl - 8- oxQ- Zé)henyl -7Hpurin-7- aigt am de:
(1) A mi xt3HRopherio MERFEFH 00 URAGHPressyRE i a SHItahle sosresHor wit

G 1R 11 4 SRR (3 1%%@;@&? SR géa%ﬁﬁéefl@aglﬂfﬁ?m_ o
the reactign mxture are ter.,and c rof orm, and, .t chl orof orm
ayer 1 SORFtRORFThene, T Frdiclargethie. mistete metopt syl ketgne,

O o MR Hd NS S0t SRS, Wil HIBuAL e sty )
Tﬁéé“iﬂ% © RGBS Rt for RRARAEE. BRI BORBE Loy
mocea . A POERA OB P Bl D VSRR A
Sf%f% B?igt%t2§2$£fﬁséﬁkl§€ﬁ Borh 2014 86 2B Y % ashed
: i i ol - 8- -2

\;I)MhtenerE 7I?Lr}%t?}:séﬁ:agp\gggﬁﬂédﬁ%&ég%gzééw&?@fqépn@turgng t he above product (
1.1 j i ' 0.6
3 and di met byl f afke g forhblnd i) BROBE pregafedby AEE M 1 Mone
v ane SHEPLHR RIHRBUSH MermorINe, sheietonaliogd o sepne, ene

water and cC are a e residue. | dyer is

separ at edmetheds of StepUUAIONeIBUCShTSH RBlite ANAMEREGRAL tRECd Under
reduced pressure. The tesidue i$ purified by silica gel colum

chygpnat ogr di8pbune(roy & ety YisiRg thé$npennat (®nal and
di@iss)opr opy]ﬁa%ngt%herﬁt gngiévey_t thdo?egfred ecgﬁ%ounﬁé(l. 1 g)t.5 M p.(’ﬂ?_%o- 161C.
Exanpl es 49,@& Ahenh@ @i 8A11ABCACIE, ahd' frithed GEINROA RUbstithtéd @@hRtb growpe same
manner as in Exanple 48 to give the conpounds as listed in Table 17. 21
MAC 2002 66



Table 17 R~ ~NNY /NNOC-H2C-N ~ N R2 N A Ex. RLR2YAM p. (~C) Sol vent .
forrecrystal . 49Me- CH2PhMePh- 4- C 210- 211A50Me- CH2PhMePh- 4- F170- 171458 M 202
hMePh- 4- OVe205- 206A52Me- CH2PhEt Ph151- 153A53Me- CH2PhPr Ph132- 134A54Et - CH2PhMe
Ph112- 115A- | PE5S5EL - CH2PhMePh- 4- O 184- 186A56Et - CH2PhMePh- 4- F155- 157A57Et - CH2
PhMePh- 4- Ove181- 182A58Et - CH2PhEt Ph133- 134A- | PES9EL - CH2PhPr Ph114- 116 A60Pr PhM
ePh221- 223A61Pr PhEt Ph168- 170A- | PE62BuPhRBPh207- 209A63BuBuUMePh138- 139A64Pent
Pent MePh91- 92- | PE65- (CH~) 5- MePh192- 194A Exanple 66 5 Preparation of

8, 9-di hydro-9-net hyl - 7-(2,.6-di met hyl mor phol i n- 4-yl

car bonyl me@th{R§ 4gPesition gk ERG PyFIMMinedng bysths methpd el Sten 2l is treat ed

i th i 21 MAY 2002 67 ge] 48-( 3),, dth duct
hus obt ol RS B, PEariating Heistt by e B DA RFOSSAI N T3P Bl RS ot hor t o
ive the desired ound. . 160-16]1 C. ampl e, 67 5 Preparati on of

ﬁll- ;éhyl :rhNCgQﬁgﬁSI ﬁ?ch-gg@,"g-W@%Bg@@zé}-%@%&I‘i?ﬁéﬂmﬁH-CﬁEr'![Fhﬁlt?- yIt %}plr opan
ami de: e, sa rocedures as : A8 are repea exce at . e

e or oo IAUEATRRCEAEES o7 R crblihen i it Tl bR RE I EaCh EataRls o

48- (1), and N-ethylaniline is used instead of methyl benzyl 10 amine in

Ex | e 46=1'3). The product thus obtained is recrystallized fromethanol to
give the cigsi;e onpound. M p. 150-151 C. Exanple 68 Preparation of
8, 9-di hydr—ﬁ%rgl@y- =Hydr oxyet hyl ) - 9- net hyl - 8- oxo- 2- phenyl 15

gf ol K'yd?? o ;r:e?ﬁ‘zfr’l @%kggfr%{egﬁfeﬁéf&fﬁhﬁﬁ Setikrein 71481 4T985T B ned i n
o or Y, iR I s oo BT SR B b 1y Matcthile 1AABTURR, [t 2

hours. To r i ] Xxture is added 20 water, and the precipitates are
col | ected (g;{ﬁﬁlﬁ?ﬁal%llagw and washed wth water to give crude

8, &y di hydr o- 9- net hyl - 8- oxo- 2- phenyl - N- phenyl - 7H purin-7-acetam de (3.5 Q).
(2) To a m xture of about 60 % igm hydride (oily) (0.3 g) and

di ret hyl formam de (30 m ) is addefd the above product (2.5 g) in 25 portions
at 0-5C) and the mxture i i at 0C for one hour. To the m xture is
added dropw se 2-bronoet hyl acefate| (2.2 bY at the sane 21 MAY 2002 68
tenperature. After the addit i, ixture is stirred at roomtenperature
for three hours. To the reaction mxture are added water and chl oroform
The chloroform | ayer is separated, dried over anhydrous sodium sulfate, and

concent r atwHe iS4, WedHaerk fFeftidisamead RRATRS Ab6ve,Swithriifde£® by silica
gel colum chromatography (eluent; chloroform, and recrystallized from

i sppr opan@arbengidiémidazole or a diethyl carbonate.

N ( 2- acet oxyet hyl ) -8, 9-di hydr o- 9- net hyl - 8- oxo- 2- phenyl - N- phenyl - 7H puri n- 7a

cetami de (0.9 g) Th¥ feactofr ioOGridd o(13)in/ suitable sofvehhorabitheuprsoduct (0.9

g), potassium carbonate (0.3 g) and nethanol ( 15 m) is stirred at room

t enper at urspl¥ert. t [Treesolvens .indludds; forerbhmpientetrahedrafuaddedolvghe;, and

the precipitates are collected by filtration, washed with water, and

recryst al Idimssthfyisatforitibpand ethyleaceglpool r iThe readioreis hsuddyicardieclonpound

(0.05 g). 15 Mp. 231-233C. Exanple 69 Preparation of

N- (4- f | uorcattesiza Ite rfheFathi ey fhom @borttH30 O\t oretbiopit -85 @) 2p eiierably atkepur i n- 7- a

cetamde: ( 1) A mxture of

8,20 di hydrtengparatuyd 1D tphRy ito ABauir220°2.0 acetic acid (9.1 g)

obtained in Exanple 48-(2), nmethylam ne hydro chloride (3.2 g), BOP reagent

(21.2 g), triet %rﬁmtipg.cprgppumd(\ﬂiimmpar@d il sieg( thiocomipound stirred

at roomtenperature for two hours. Water is added to the reactjon m xture,

and the pr€tiniRautesBahatdsV NHedang the eompovmd e biadieemathedswft er to

gi ve crude_ 8, 9-di hydro 25 ,

9- net hyl - \ptepth Step 3aprBAYIN THROWEMB.7- acetanmi de (8.1 g). (2) To a

m xture ofP about go % sodi um hydride (oily) (0.2 g) and 21 MAY 2002 69
rocess

25 The compound (I) wherein X is a group other than a hydrogen

atom or a group of the formula (Q) and Y is the group of the



di met hyl formam de (30 ml) is added the above product ( 1.2 g) in portions
at 0-5C, and the mxture is stirred at OC for one hour. To the n‘iqurﬂA\iszwz
added dropwi se 4-fluorobenzyl bromde ( 1.0 g) at the sane tenperature.
After the addition, the mxture is stirred at room5 tenperature for three
hours. Water and chloroformare added to the reaction m xture, and the
chloroform | ayer is separated, dried ove? anhydrous sodium sul fate, and
concentrated under reduced pressure. The residue is purified by silica gel
col um chr omat ogr aphy (eluent; chloroform, and recrystallized from et hanol
to give tﬁ@rm&aﬂ@ﬁlqormm regcting)theveompoyind 68 Exanpl es 70- 78 The
correspondi ng starting conpounds are treated in the sanme manner as in
Exanpl e 69 to give the conmpounds &S listed in Table 18. 21 M 4Y 2002 70
Table 18 R1 ~NiY /NNO CGH2 C- N*X N R¥3N A Ex. RLR2YAM p. (C) Sol vent
forrecrystal . 70MeBzl - 3- F* MePh163- N71MeBzl - 2- FMePh198- 199A72MeBzI - 4- Cl MeP
h183- 184A73MeBzl - 4- OveMePh174- 1 (4Bt BzI - 4- h166- 167A75Et Bzl - 3- FMePh144
- 145A76Et Bzl - 2- FMePh164- 165A77Et Bzl FF 4- GY MePh - 199A78Et Bzl - 4- OMeMePh155- 15
6A *: In the above Table, Bzl-3-F nsk3-fl uorobenzyl group. Exanple 79 5
Prébaration of 7,8-di hydro- 8- oxo¥8- pRenylAN, N- di propyl - 91 puri n- 9

acet am de;

T ) 3 ,
2- phenyl - ﬂlz%,eﬁp?r’é&g%?egyar%rm FREG RS AEADER AP i WRIch IS0BRIEd e acid (
10 d.di pet hyl f i d 70. i dd t et i 2.8 t
Lommbr at it R ABCPIRCASSE) g1 A ot PARAR 0 4 et il ot o Po
added. di ph_enyl pho.sphory%)gzzi de (7.7 g) at t(‘ﬁ sane tenperature. The
reaction m xture is sti d at 100C for two yurs, and concentrated under

ooy oty PREREHS Tl B HHE SrSpBRAK LBy k%A Ml dTopefitob Bnd the
(U=t groE ot SRR QR B G S HRe sehe MS dBied BhoLE o7 b nds
|EX thngAtMﬁbl(C; ?&?jﬁ%%%fféﬂi%”%’rﬁﬁaﬁﬁé&@%@%h%n%%%ikﬁ‘%%‘ég%ﬂds 2
o e bl L GhFReistakting compoynd (VII) may be commerciglly available 1 o oo

AB3PY Pr Ph- N0 2256, B8 ARANBRAB 1Y icdnk 8B 8ioR A0 GRe AMBBEL Et Ph222- 224A- CF86MeNE
Ph>300A87Me- CH2PhPh261-263A88Me> CHZPhPh- 4- O 289- 290A89Me- CH2PhPh- 4- F286- 288

- Process (e
A90Me- CH2 -4- 240- 241A91Et - CH2PhPh212- 214A92Et - CH2PhPh- 4- Cl 264- 266 A93E

t -j@2PhPh- 4- F2367838AM Bbud?ffWirede fAVR26 31648 PtUBeRbEARI1498)Y s PE96Pr PhPh
251%(3§-_|260A 21 MAY 2002 EZ Exanpl e 97 Prepar gti on of et

2- (4-chl O;prﬁbﬁﬁé'dl by redetingy 8 iconpedad b NT@ forepyla @AIpur i n- 9- acet anmi de: A
m xture of 2-[2-(4-chlorophenyl)-5-vitro-4-pyrimdinylamno] 5

N, N- di propyl acetam de (9 g), platinum (1V) oxide ( 1 g) and ethanol ( 150

Y2
RS e
HOOC—HC—N \ VIII
|
20 W \N)\A

wherein A, R, W and Y? are the same as defined above, or a reactive
derivative thereof, with a compound of the formula (IX):
HN(R")(R*) (IX)
wherein R!® and R® are each a hydrogen atom or the same groups for R
25 and R? as defined above, respectively, and when one of R'* and R® is a

hydrogen atom, then further reacting the product with a compound of



m) is stirred under hydrogen atnosphere for four hours, and the reaction
mxture is filtered. The filtrate is concentrated under reduced presslrMAY
and to the resulting residue is added urea (2.1 g). The mixture is stirred
at 200C for two hours. After cooling, water is added 10 to the reaction

m xture, and the precipitates are collected by filtration, washed with

wat er, and recrystallized from et hanol gi ve the desired conmpound (? Q).
M p. 177-178C. Exanpl es 98-105 15 The correspondi ng starting conmpounds are
treated in the sane manner as in Exanple 97 to give the conmpounds as |isted
in Table r%illf 2002 73 Table 20 i 2 N A Ex. RLR2ZAM p. (C) Sol vent
forrecr yst%g]e.fgswe 1%%986- 287MB9MePh- 3- Cl Ph234- 236 MLOOMePh- 4- Cl Ph244- 246ML01
MePh- 4- OVePh238- 240A102 k- 4- OVePh- 4- 27762?0A103Et PhPh237- 238A104MeMePh-
4- CF3>300A105MeMePh- 3- CF3254- 255A Exanpl e 106" 5 Preparati on of

7, 8-di hydrd?"t?fd"ﬁirﬁYthl‘ang 0- 2- phenyl - N, N-di propyl -9H purin-9-acetam de: To a
m xture of about 60 % Sodi um hydride (oily) (0.8 g) and di net hyl f or mam de
(50 n) is added R4 (XI)

7, 8- di hydr o- 8- oxo- 2- phenyl - N, Ndi pr opyl - 9H puri'n- 9-acetam de (6 g) obtai ned
ing=xanpl e 79 i nyaeerein R* 18 gtlowkro4; eqe ' Ll at 0C for
one hour. To the mxture is added drm@ggﬁgétahm%a?%lmgr?%Pgbg% at the

same t enper at ur e sub¥stuitéd @raggsi botituedep RNy LIcvéSaldyl 'gret pa iR @98
tenperature for two hours. To the reaction mXxture are added water and

chloroform and lédwerblloylgfroup,|@yeier alleapargroash, adtycidatiwargrdpgrhydr ous
sodi um sul fate, and concentrated under reduced pressure. 21 Y 2002 74
The residue is peycloadklyblower alleyl grbupolotra hgtiroxyplogeaplivyl( gtoigit ;
chloroform, and recrystallized fromethanol to give the desired conpound
(6 g). Mp. 156- andZ iS thessgmhexnslae¢finéd abuvegor r espondi ng starting
conpounds are treated in the sane nmanner as in Exanple 106 to give the
cdrgpounds previdest thiat whexbRE® ixla Hd ralgBA 6, tHed) Sedotémg with the
forrecrystal . 107Pr Pr Et Ph98- 99E108Pr Pr - CH2PhPh130- 1311 P109* Pr Pr - CONH2Ph183- 1
85ML10Pr Prcoompwailph,1 a8d18bENIRBribravhpdrégeh bt6nt da hanlcking Ritht titk 135- 13
71 P1L13Pr Pr MePh- 4- F140- 141A114Pr Pr MePh- 4- OVe157- 158
A115Pr Pr vsRimponodAX8}.219A116Pr Pr Et Ph-4-C 158- 1591 P 10 *: 1/4 hydrate
Table 21 2 ~ MAY 2002 75 Table 21 gconti nued) Ex. R R2XAM-P~ gC) Sol vent
for The reactive derivative of the compound (VIII) includes, for
recrystal . 117Pr Pr Et Ph- 4- F134- 136A118Pr Pr Et Ph- 4- OVe122- 123A119Pr Pr Et Ph- 4- NO2
179- 180A1 Z¥AFRplo; phipyeerialix] ester(espeeialbh methyl eatar sprizctiireesiarh 129- 130A
-1 PE123Pr Pr Pent Ph117- 118A- | PE124Et Et MePh204- 206A125Et Et Et Ph198- 200A126Et Et P
r APL41- 1438 aeid anhydeidepiansd ancagiddrabidednanacinlin 7an agid solendekPh- 4- CF325
6- 258A130eMeEt Ph- 4- CF3230- (?132 31MeMe- H2Ph- 4- CF3>300ML32MeMeMePh- 3- CF32
%F@f?‘a ¢9u4io5eXammB {5orhenx) §StRIB AT F135- 136A- | PE

09- 210A13 ¢hips est
136Me- CH2PhMePh169- 17QA- | PE137Me- CH-PhMePh- 4- Ol 241- 242A- CE138Me- CH2PhMePh- 4
-F192- 193A&1§/55%t°@%q§wﬁwﬁ%- Y5 ORY HAKEL EPFWM(?:LF@LQE\IQ PE141Me- CH2

P L e e
ALATEL - CEPRNGPY. & O 102 HTOASEL LR PGP, - F1691 AZOARIOR - SsRhEP- 4- O
20 a mixed acid anhydride with an alkyl chlorocarbonate such as ethyl
chlorocarbonate, and isobutyl chlorocarbonate, a mixed acid anhydride
with an aralkyl chlorocarbonate such as benzyl chlorocarbonate, a
mixed acid anhydride with an aryl chlorocarbonate such as phenyl
chlorocarbonate, and a mixed acid anhydride with an alkanoic acid
25 such as isovaleric acid and pivalic acid.

When the compound (VIII) per se is used, the reaction can be



21 NIAY 2Ud2 76 Table 21 (continued) Ex. RR R2 X A Mp. ('C) Solvent
forrecrystal . 150Et - CH2PhEt Ph134- 136A- | PE1I51Et - CH2PhEt Ph- 4- C1157- 158A152Et - C
H2PhEt Ph- 4- F135- 136A- | PE153Et - CH2PhEt Ph- 4- OVE129- 1311 PE154Et - CH2 PhPRIh MRS -2002
27A- 1 PE155Et - CH2Ph- CON( Me) 2Ph152- 153A- | PE156* MePhMePh202- 203A157* MePhEt Ph17
0- 171A158MePhPr Ph183- 185A159MePh- CH2PhPh194- 195A160MePh- CON( Me) 2Ph204- 205A1
61MePh- 3- Cl Et Ph205- 207A162MePh- 4- Ol Et Phép- 175A163MePh- 4- OMeMePh172- 1741 P16
4MePh- 4- OVeEt Ph142- 1441 P165MePh- 4- OVeEt Ph- 4- Cl 184- 1861 P1L66Et PhMePh180- 1811 P
167Et PhEt Ph154- 155A168Et PhPr Ph140- 142A169Pr PhMePh174- 176 A170Pr PhEt Ph151- 152

ALTINVePING: Pt 6} 7 858 s N0 QVBRIGA de RU A0S A0RAN il 4 hydrate

Exanple 1 repara

, 9-di hydrq:- p Al 2 I
oo 2. gﬁgﬁcﬁf?@hﬁgﬁ%%?*?@?g@?ﬁ% Joe Y (3 P My Eminopropyl) compounds are
ecrystal (e DqanEReANRICAaE, KR Ty ARfdDRIE RN ERAT T L
M p. 208- i . . .
8 0. di hydﬁg%?@ﬁ{y‘ﬂ@%%g%’??f‘%@%?ﬁﬂm { kA 9jpadroquinoline,

0X@y 2- phe i elAde dsr Bty . . _
8, 85 di hyd?%it’ﬁ?m%d{mg?gﬁ bl ),ﬁgrio thﬁd_’l&dﬁle #hi¥fdride, and benzotriazol

et hyl - 8- Oxpy?o;ﬂh&ﬁﬁddgﬁiétﬁyls%rﬁiﬁo)ﬁ%ﬁﬁoqﬁuﬁg' ﬁ%xahu%bghagghh@eﬁxanpl e 173

and di chl or omet hane 10 M) is added a 1 Msolution of boron tribromde in

di chl oronet hane (helteactiorO6! titdeotdifolhd (VIE) bS alf@astive®divdtiveom
tenperature for five days. To the reaction mXxture is added water, and the

preci pi t attherésfewitdl {ecteshpyurid (IX)dkicdiriedestieth W $dlveat eF withdut a
recrystallized from ethanol and diisopropyl ether to give the desired

conmpound (§dlvéhty) .THE Bolvabd varEs addordingnbeaht Neindsepfttat saitrtig

N- benzyl - N- et hyl - 7, 8- di hydr o- 7- net hyl - 8- oxo- 2- phenyl 9H puri n-9-acet am de
hyidr ochl ordotepounds, st} and imicludes, for example, aromatic hydrocarbons

N- benzyl - N- et hyl -7, 8- di hydr o- 7- met hyl - 8- oxo- 2 phenyl - 9H puri n- 9- acet am de
(0.8 g) olteas. nbenzend xaiptre 1¥Heaer) dhees lfeugo) dicthyl ether, setrddtiydrdo %

hydrochloric acid in ethanol ( 15 mM) at 80C, and the m xture is stirred
. for 30 nmi duras, didzane}abblagenated inainocacbohsde igo, mmthyierepehklrides, and t he
precipitates are collected by filtration, and washed with ethanol to give
t he desi r edlernfooumdalcoh®ls {.g2 > thlamol,l B@prapanol), ethyl acetate, acetone,
acetonitrile, dimethylformamide, dimethylsulfoxide, ethylene glycol,
15 water, etc., and these solvents may be used alone, or in the form of a
mixture of two or more solvents. The reaction is carried out in the
presence of a base if necessary, and the base includes, for example,
alkali metal hydroxides (e.g., sodium hydroxide, potassium hydroxide),
alkali metal carbonates (e.g., sodium carbonate, potassium carbonate),
20 alkali metal hydrogen carbonates (e.g., sodium hydrogen cgrbonate,
potassium hydrogen carbonate), and organic bases such as triethyl-
amine, tributylamine, diisopropylethylamine, N-methylmorpholine, but
the excess amount of the compound (IX) may be used instead of a
base. The reaction temperature varies according to the kinds of the

25 starting compounds, but it is usually in the range of about -30°C to

about 200°C, preferably in the range of about -10°C to about 150°C.



~~ 7 MAY ~2 78 Exanple 176 Preparation of

N- et hyl - 8, 9- di hydr o- 9- met hyl - 8- oxo- 2- phenyl - N- phenyl 7H- puri n- 7- ace niaYe 2002
hydrochl ori de: Usi ng N-ethyl -8, 9-di hydro- 9- net hyl - 8- oxo- 2- phenyl - N- phenyl 5
7H purin-7-acetam de obtained in Exanple 1, the sane procedures as Exanple
175 are repeated to give the desired conmpound. M p. 248-249C. Exanpl es
177-186 The corresponding starting corrpg)émds are treated in the sane 10
manner as in Exanple 79 to give the conpounds as listed in Table 22. Table
22 RL ON-CH2 CON~- 2 RHN ~N\N 'A Ex. RLRRAM p. (C) Sol vent

235 | PE1BONEBy | e ROV P75 Wbl e SR e e ol BTG "o, T
& Prosa 2Ta LR RRE A IVITT A sREIGHERRAIIR afa b Qrnogalid P'EE 7. 206
Beanpl e 108 CO OIS GRIRGOAE o Gy RAHSR AR BIRPEIE °2 o

CO i V- R2pésddss M)\ N-A 5 Ex. RER2XAM p. (~C) Sol vent

forrecrystal 187 z| - 4- FMePh207- 208A188MeBzI - 4- FEt Ph195- 196A- | PE189MeBzI - 3-
FMePh173- 175A19 { 2o i E192MeB
71 2 FELPh150- 161 FRETRNELA AL & DR T B d e SR A e ek 3 206
195MeBz! - fsraheMeR 205- 207A196MeBzI - 4- OVBEt Ph183- 185A- | PE197Et Bzl - 4- FMePh205
- 206A198Et Bzl - 4- FEt Ph155- 156A- | PE199Et Bzl - 3- FMePh173- 174-

A- 1 PE200Et Bzl - 3- FEt Ph147- 148A- | BE201Et Bzl - 2- FMePh180- 181A202Et Bzl - 2- FEt Ph15
9- 160A- | PE203Et Bzl - 4- G MePh216- ngﬁﬁt Bzl - 4- O Et Ph141- 142A- | PE205Et Bzl - 4-
OVveMePh173- 175A~n~~t u~~_a_nr~r A~¢nHy ~~ , cn 21 MAY 2002 80 The

i nternedi ates represented by t BN o2yl a (I(Iﬁ)are exenplified as foll ows.
Exanpl e 207 Preparation of 7,9-di - 9- net hyl - 2- phenyl - 8H puri n-8-one: 5
To a m xture of 4-nethyl am no- 2- pk RYr i m di ne-5 carboxylic acid (7 g)
apgd di et hyl formam de (50 m) i d thiet hylam ne (3.1 g) at room
tenperature, and the mxture is stirred for 10 mnutes, and thereto is
added di pvhrereithAs Wiaemnd YaardeheSaing)asatlefihed shovel eviple raatommgpoulite of
reaction mxture is stirred at 120C for four 10 hours, and concentrated
under redthefmnais(XB): The residue is poured into ice-water, and the

precipitates are collected by filtration) washed with water, washed with
et hanol , and recryst al 13'zeH(RP)e@OOR (X11)

wherein R, R® and Z'! are the same as defined above, followed by

15 subjecting the product to hydrolysis in a conventional manner.
The reaction is carried out in the same manner as in Process (a).
The compound (X) and the compound (XI) may be commercially
available ones, or can be prepared by a conventional method.
The present compounds can also be prepared by the following
20 methods.
The compound (I) wherein W is a lower alkoxy group is
prepared by reacting a compound of the formula (I) wherein W is a
halogen atom with a metal lower alkylate, and the detailed procedures
thereof are explained in Example 46.
25 The compound (I) wherein W is a mono- or di-lower alkylamino

group is prepared by reacting a compound of the formula (I) wherein W



chloroformto give the desired conmpound (5 g). Mp. 286-289C. 15 Exanples
208-220 The corresponding starting conpounds are treated in the sane pgnpgy 2002
as in Exanple 207 to give the conpounds as listed in Table 24. 21 MAY
2002 81 Table 24 Ex. WAM p. (C) Sol vent
forrecrystal . 208HPh- 3- C 296- 298CF209HPh- 4- O >300CF210HPh- 4- F>300CF211HPh- 4-
Ove>300CF212HPh- 4- N02>300CF213HPh- 4- I\/e%gﬁ- 285CF214H3- Pyri dyl 293- 294DVF215H2
- Thi enyl >300CF216H3- Thi enyl 287- 288CF21 Ph>300CF218Ph- 4- CF3Ph>300M219MePh-
4- CF3>300M220PhPh- 4- CF3>300M Exanpl e 221 5 Preparati on of
7, 9-di hydy o5 9; | 23 |- Ir 3 . e | : i ng

Ia Bei6ReN gyont Wil S O di i 0er oY iaflinE "SRRI detiRd

COI’TpOUI’]dS axe sane nmanner as 1 n 0 glve

desired cgp@&mesl\ﬁ%rsgg_gfgg;g;ag?lg_ariﬁxsﬁ;g%ﬂg[ﬁgq'f‘r om chl oroforn). Exanple

222 10 Preparation o dr hy pheny propyl - 8H puri n- 8-one: The

correspondi ng st i t i LN
Bl b 207 o orhE PSSTRALI WhRFAK (bR Nelotn JETBUIINIRA T8, 1

(recryst ahgi_igt?%g/ g?gﬁg% bred Byafehfing2s cBhi;E’%ﬁﬁHidmh‘é; formula (1)

9-et hyl -7, dro-2-p en?l-8l—|—pu_r|_n-8-one: xture of
4- gt hyl amymereithé pherBN Prsupyis! stsktitated: By D mebhoRy LPGu P WitA BeFd 0. 3

g), and ethanol (50 m)  is stirred at room t'enperature under hydrogen

at nospher gibesmide orirdgenSrdrhiRid, @afd tRe detiiled Procedité£tieereofhe
filtrate is concentrated under reduced pressure, and to the resulting

resi due i ar@edprhiiedan(Bx4nple e mxture is stirred at 200C for two
hours. After cooling, water is added 10 to the reaction m xture, and the

preci pi tates areTheldesirieddcdmpouridsibbtainedeinhgt abble Pabe¢sseschndghed
with ethanol to give the desired conpound (2.4 g). Mp. 268-270C

(recryst aldolawd aAndmpuiifieddparjonvemigia 026hdd stiobpas ehiromatb-
7,9-di hydro-9-net hyl -2-(4-trifluoronethyl phenyl)-8H purin-8-one: The
cbor espongraphp, sedry stallizationnds- preeigitatdoedeicn t Mheseompoame(I) as in

Exanpl e 223, and the product is further recrystallized fromisopropanol to
gi ve t he vikchahowsbasitity 2Aoivgh. to2fodn? AhCacibxadqbitimrP 8altRhepeofis on of
6- chl or o- 7, 9-di hydr o- 9- net hyl - 2- phenyl - 8H puri n-8-one: The correspondi ng
starting comperiedsnéo an aciat additfon Isaltsthereof by treating it with various
acids by a conventional method.
Various stereoisomers of the compound (I) can be separated
15 and purified by a conventional method such as chromatography, etc.

The pharmacological activities of the present compounds are
explained by the following pharmacological experiments on the
representative compounds of the present invention.

Experiment 1: Central (,,0.) and peripheral (,) benzodiazepine
20 receptor binding assays _

BZw, and BZ, receptor binding assays and the preparation of
receptor membrane fractions therefor were carried out according to the
method of Stephens, D. N. et al. [cf., J. Pharmacol. Exp. Ther., 253,
334-343 (1990)], and BZw; receptor binding assay and the preparation

25 of receptor membrane fraction therefor were done according to the

method of Schoemaker, H. [cf., J. Pharmacol. Exp. Ther., 225, 61-69



manner as in Exanple 223 to give the desired conpound as a solid. ,Z 1

Ir1 AY Q0,2 83 Preparation 1. Preparation of tablets:
N—Ethyl-8,9-dihydro-9-mathy|-8-oxo-2-phenylN—phenyl-?H—purin-7-acetd;11d‘g“lzmz
g Lactose 84 g Corn starch 30 g Crystalline cellulose 25 g Hydroxypropyl
cellul ose 3 g The above conponents are m xed and kneaded in a 5

conventional manner, and the m xture is3 ranul ated. To the resultant are
added |ight anhydrous silicic acid (0.7 g) and magnesi um stearate ( 1.3 ),
and the mxture is further tabletted to give 1,000 tablets (each 145 ny).

EIr E!toﬁ;?t 's?gb%ﬂl?@r%g‘a@m?ﬁ%ﬁ{ é@illéé?%ﬁlenyl N- phenyl - 7H puri n- 7- acet am de 2
nhyarous si i o ReaEpPtE Byl RECRRLIA, Sab et Brépptdl”

"< or anul et ink RN 06T, Spingt SorE T B ii8Rey TREL T AMeAC BT LI O
R Exhyi - R s O WISERRIFAED Re oo lireR, B AR Al deseribed o 21 e 10

g 5(2) pgw. 2~0~ 84 Lactose 960 g Hydroxypropyl cellulose 25 g Light
anhydr ous Sl?i cic acid 5 g The above conponents are m xed by a conventi onal

manner 1o i ve anRaiitc G4BAIAG) 0F iDEVETRY Ao RBLIGAR LA Vit 20XP! al ned

above, the present conpoun the formu

phar maceutpbfighley FIAeERIAQ!S0 REMITAI K A8 Kiddr (1272, thabm lhﬁféi ve and

remarkabl e affinity for the peripheral-type BZw3-receptor as as show

excel | ent wrlE RGP ACRT R?“rTrﬂn‘ﬂdfb@%t%,@(ﬁﬁ§§nThérﬁélﬁitYOt%§ﬁ€d kyasetc. in
animal tests, and hence, they are useful in The prophylaxis or treatnent of

central nerakhedl 4itsicdass thée GAndé prosed@hde, rid §tbZnSeRa StofdEW1034S,
somat of orm di sorders, anxiety disorders, and others), depression, epilepsy,

etjo., or fhidmlaattm(}.)_rgﬂwré&mf@epellégcdﬂ@b@iﬁ@ fitawed ! wakshed with
hypertensi on, etc. Besides, the conpounds of the formula (11) of the

present indemuftsr and desrtifliged, wasi suisperriidie thebuifapiafornget he conpound
of the formula (1) wherein Xis a group of the fornula (Q. MAY ?pp~ 85

CLAI M5 1. bin@irgy absdly (50 dn Ny TrispHO] rau fier contdinin gl 20hmM N0l SignMor nul a
(') 50~-NY ,NX~~N1 W\N_'"A wherein Wis a hydrogen atom a | ower
al kyl gr oH1, 2 mM dg=@Ledmdnl mM MgCL,; pH 7.4) and the suspension thus
obtained (containing 1 g wet tissue/40 ml) was used for the BZw, and
15 BZw, receptor binding assays. On the other hand, the kidney was
homogenized with 20 volumes of the ice-cold buffer II for the binding
assay (50 mM Na-K phosphate buffer containing 100 mM NaCl; pH 7.4),
and the mixture was filtered through 4 sheets of gauze, and centrifuged
for 20 minutes at 40,000 g. The pellet obtained was suspended in the
20 buffer Il and the suspension (containing 1 g wet tissue/100 ml) was
used for the binding assay as BZw, receptor membrane source.
[*H] Flumazenil (Ro 15-1788) (final concentration: 0.3 nM for @,,
and 1 nM for @,) and flunitrazepam (final concentration: 10 M) were
used for the BZ®, or BZw, receptor binding assays as the isotope-
25 labeled and unlabeled ligands, respectively. For the BZw, receptor

binding assay, [°*H] 4'-chlorodiazepam (7-chloro-1,3-dihydro-1-methyl-5-



10 | ower al koxy group, an am no group, a nono- or di-lower alkylamno

group, or a substituted or unsubstituted phenyl group; X is a hydro??n y
atom a lower alkyl group, a cycloal kyl -1 ower al kyl group, a substi e MY 3P0z
unsubsti tuted phenyl-1ower al kyl group, a | ower al kenyl group, a carbanoyl
group, a di-Ilower alkylcarbanoyl 15 groug, or a group of the fornula (Q:
-CHRACON(R)(R2) (Q (wherein R 1is a3Power al kyl group, a | ower al kenyl
group, a cyclo al kyl group, a cycloal kyl -1ower al kyl group, or a

hydr oxy-1 ower, al kyl grou R2 is a |lower alkyl group, a cycloal kyl group, a
20 subst i {GhIoBAD IR tluf’re@laaﬁeww-gnshb‘,% 5°38681 (uabd or

i G T e LS T
ring gr a%eg]é%fhﬁésqtioﬂgfl%i’r?hzecgQ%ngabqﬁﬁgﬁlg‘?éﬁﬁl%6@§Bﬁ‘é‘i1'19‘§/13’be sugsti t ut ed
o oup. o1 1XoaEE g R HgeR s Subs B BYTESHS b Bt S
B e BN B G
(oo el ook B8l e OIER T A1

e Rl U R B Tl B Il s e
same grouﬂJéM’f‘or X or Ygas gescri bed above except for the group of the

formila (Q o SnRANMEEULkEoNS BEFRILAR By AHoAIibL Wrapahrt her oor

2. The conpound accor to C erern isagro e formul a

(Ag: 12 Ote(r"‘éf&ﬁﬁi&e&“h itéstac&%ﬁoi .%a%?ﬁaﬁ@ll&?dwﬂ%r%&g}d%ﬁmﬁ@%r al kyl

group, wer  a y group, a uor one group, a oxXYy group,

an am no ﬁkﬂtﬂg%adt‘?%'&ﬁ&'th@bg{fé} PUEFI %%&Eﬁ@e??tﬁb@? ach a%%?g‘%vg oup, ~or a

nitro gro S a hydrogen atom a halogen atom a [ower al kyl

, I : ; | , t hi I
group, a s?%ﬁéd%&pé&ld&ﬁ&&'%f 3IﬁéT @h@mnagéﬁ‘éﬂ)g?j@%wﬁé oPhGdp, a threny

group or a furyl “group. 25 e co according to any one 'of clains 1
and 2) wheffgifincubation, the assay was terminated by filtration with suction

through a Whatman GF/B glass fiber filter using a cell harvester

15 (Brandel, USA). The filters were rapidly washed 3 times with 5 ml of
ice-cold S0 mM Tris-HCI buffer (pH 7.7) for ©, and w,, or the buffer II for
w3, and transferred to scintillation vials containing 10 m! liquid
scintillation cocktail (ACS-II, Amersham, USA). After being allowed to
stand for a specific period, retained radioactivity was counted by a

20 liquid scintillation spectrometer. Specific binding of [°*H] ligands was
calculated as the difference between amounts of radioactivity bound in
the presence and absence of excess unlabeled ligands. The
concentration of the test compounds causing 50% inhibition of specific
binding of the [*H] ligand (IC,) was determined by probit analysis. The

25 results are shown in Table 3. It is noted that all the compounds as

listed in Table 3 had affinity for the BZw, and BZa, receptors with IC,,



~ 1 1~Y 200Z 87 (a) Xis a group of the fornula (QX):
(X) wherein R11 is a | ower alkyl
a group of the formula (A"):
a hal ogen atom a |ower al kyl

trifluoromnethy

or a hydroxy g

toget her Whjhed f@rg@

pyrrolidine ring, "a

| group,

roup,

fhfieslo

group,

a hydroxy 10 group,
di -1 ower al kyl am no group, a cyano groug

hydrogen atom a hal ogen atom a | ower aPk
and mis 0, 1 or 2),

Ine ring,

yl
or

gr oup,

group, and R21 is a |ower alkyl
5 R4 -(CH2)mR (wherein R4 is a hydrogen at om
a | ower al koxy group,
an am no group,
or avitro group, RSis a

a | ower al koxy group,
R11 and R21 may conbi ne

obtgggen atomto 15 forma piperidine ring, a
or a piperazine ring,

a

- CH( R31) CON( R1

a nono-

44

gr

or

and these rings

may optionally be substituted by oneTabl¢ 8o | ower al kyl groups, and R31 is
a hydrogen atdm gekpwer| al kyl roup, of a Tpeqr oxp-Tower Jalkyl™ gjoup, Y IS
a hydrogen atdm | oer alky oup, | or, b)) X i rogemn atom a
| oner al kyl grsugorgp'& earHah lgf’rcup \C&glpg - %uﬁsif,c"’.%"(?..b forul a (Qy):
-CH(R31) CON(RI|l) (R21)* (QY) whex.@in R11,| R21,83nd R31 arg .3 he sang as
defined above.| 25 4. Thg conpound accorfding to clpim3, _wherein (a) X is
t he group of tjhe abcve fornuld~?C%) (wherein R11 js a 21 Maqy 12 88
met hyl group, |an ethyl droup, @gpropyl proupgzan | soprogyjs groupf or a
butyl group, R21 is an dthyl group, a pfopyl group, an Isopropyl |group, a
butyl group, g pheny® grloup, or.3a pheny| gr bej ng subgituted|by a
hal ogen, a net|hoxy, trifluogpgethyl, olg alﬁgdroxy, a zyl group, or 5 a
benzyl group Bei ng subst|ituted”by a hal pgen, mef hoxy, & trifl upronet hyl,
or a hydroxy, [and RfL i g the slaQe as definetip8n claim3),8 and Y 1s a
hydrogen atom| a nmet hyl |group). or an et hyl up, | or (bL X is a hydrogen
atom a nethyl| group, an ethyﬁLgroup, al pro gr pup, ah4 sopropyl group,
or a butyl grdup, ang Ylis theg group of|thejdp abpve fosmyg a (Q) (wherein
R11 is a nethy]l group, gn ethyl group, p proEél group, an isopropyl group,
or a butyl grdup, id an eth§Ql group) a btdpyl| grou-7@n i sopfopyl
group, a butyl} gro a phenykzgroup, a phepKé gr pup bqg@@ substituted by a
hal ogen, a netihoxy,” a tr|i fl uoronet hyl, pr a hydroky, a bénzyl grpup, or a
benzyl group heing 2% sybstitu.Bd by a hal ogk#, a| net hddp7 a
trifluoronmethyl, or hydr oxy, gnd R31 |s tff sang as qZHined inlclaim3).
5. A 2-aryl - 8-|loxodi ydrcpurinél erivatiye o ?he formule*(la) 20|, NOCC H
R22 ( la ) whgreind&l2 gnd R22 gre the pane1®¢ differenypeeand eagh an ethyl
roup,

J P 40 1.6 137 1.3

48 0.68 140 0.87

49 1.4 146 0.85

50 0.79 147 1.1

51 1.2 150 0.81

54 0.83 151 2.3

56 1.4 156 0.67

69 0.55 157 1.1,

71 0.43 161 1.1

73 1.7 162 1.1

74 0.99 163 0.73

75 1.3 166 1.2

77 2.4 170 1.8

81 5.0 172 3.5

*; The compound of Example 1 (hereinafter, the test compound
numbers mean the compounds of the corresponding Examples in the
5 same way)



25 a propyl group, or a butyl group, or R12 is a nethyl group, an ethyl
group, or a propyl group, R22 is a phenyl group, a hal ogenophenyl group,
21 MAY 2002 89 a net hoxyphenyl group, a benzyl group, a hal ogenobe fyl
group, or a nethoxybenzyl group, R32 is a hydrogen atom a nethyl g

an ethyl group, Y1 is a hydrogen atom a nethyl group, or an ethyl group,
and R41 is a hydrogen atom a hal ogen a n1 a nethyl group, a nethoxy 5
group, a vitro group, or a trifluoronet group, or a pharnaceutically
acceptabl e acid addition salt thereof. 6 The conpound according to claim

derivat i ve of t nanPoPERRIE G Tabf 3 Hhalel SR HERAE o ot om
or ai 1 or S5EPorE Bl R, 210G 1o f b8 B2 AP K PR e BRA AR R0 0r
R12 1S 8 QR BB RRORb M O ke e 31 B ARBLOEOHRa ARE 22 1 @

phenyl group, a ogeno enyl " "gfoup, ’a ne phenyl group, a benzyl

group, a Eﬁh@?&ﬁ‘ﬁdQ%ﬂlﬁ' pesehit 1ﬁ5eﬁt18?1tﬂ'é?%%’ B&Eﬁﬁ’ﬂ aﬂ&‘}klgglﬁ%?:léc?v% hydrogen

atom a net rou or —an group, and 1S a rrogen a om a

halgogen a%ﬁ%}? iggttﬂngg@oygc%ﬁgggt hoxy group, a vitro group, or a

trifluoro group rmaceutically acceptable acid addition
salt ther ggf }Iil@@ c ay _Ah¥ie tz/qgf b R32 is a 21
MAY 2002 ey 5 % ?‘ﬁagﬁﬂoﬁﬂ?ﬁﬁ%ﬁ s selected fromthe

fol I owi ng Cormoumlﬁl anx1e cffect of test co mpo lilnds was exammed ina box
8, 9-di hydr o- 9- net hyl - hyl - 8- oxo- 2- phenyl - N- phenyl - ?7H puri n- ?- acet am de;

8, 9- di hydigtr1ightf i@ rdlﬁ*keébfhba?trﬁéhhé’ lhcborEno theoufetNod of Crawley,
phenyl - 7H puni n- ?- acet am de;

N et hyl - 89261 otvin, . fd fer. oPhafirialco?- BRidhem SBekavly 13, 167-170

phenyl - ?H- puri n- ?- acet am de;

?.19 di hyd(mgeﬂﬁﬁhh|slfgmxﬁro2i1ﬁ€£ﬁdh N, N- di propyl - 9H puri n-9 acet am de;
?-et hyl - ?, 8-di hydr o- 8- oxo- 2- phenyl - N, N-di propyl - 9H puri n-9 acet am de;

N- Et hy | -8, 9-di hyut t9aneg tdutk- BoRxest2isphameful) sifigly land-hpwdynrigthodt am de,
N- benzyl - ?, 8- di hydr o- N- et hyl - ?- net hyl - 8- oxo- 2- phenyl - 9H puri n- 9- acet am de;
for behaviorally and pharmacologically examining anti-anxiety effect of
the drugs, by utilizing the habit of rodents such as mice and rats, etc.
which prefer to stay in a dark place, and regarding as positive drug
15 effect the increase of the relative stay of the animals in the light
compartment which is an uncomfortable place for the animals. A
number of drugs such as cholecystokinin B type receptor antagonists
and benzodiazepine drugs, show positive effect in this test.
Light and dark box test was carried out using the test box
20 device (35 X 17 X 15 cm) which comprises: a light compartment (20 X
17 X 15 cm) consisting of transparent acrylic plates and highly
illuminated by an incandescent lamp (1,700 lux); a dark compartment
(15 X 17 X 15 cm) being made of black acrylic plates connected to the
light compartment; and at the boundary of compartments, an opening

25 (4.4 X 5.0 cm) in which mice can go through freely between two

compartments.



N- benzyl - N- et hyl - 7, 8- di hydr o- ?- net hyl - 8- oxo- 2- (4-chl oro

phenyl j - 9H puri n- 9- acet am de; and 21 MAY 2002
N- benzyl - ?, 8- di hydr o- N- et hyl - ?- et hyl - 8- oxo- 2- (4-chl oro

phenyl j - 9H puri n-9-acetam de, or a pharnmaceutically acceptable acid
addition s.~ tbher~f 1~1

N-benzyl - N-et hyl - ?, 8-di hydr o- ?- et hyl - 838x0- 2- phenyl - 9H puri n- 9- acet am de;
or a pharmaceuti cal | y accept able acid addition salt thereof) 1 x. A process

the P Brerr’r;fgn?l? Ridemice s §d%q|yqﬂés r‘%lhgsmg%féﬁ%ﬁq%ﬁ iy ar ogen
Strg[?g, Y ! gﬁaxﬁrtr?alkaﬁg% A atgiolaw?ag(ﬁ%? 5@&%}% Yra?léglf%mer of ™ "
gy o bl

ey er o Patpapbel e B SGend %ﬂﬂ% i P RehE T s ° .
%%OX Cﬁgﬁ)ﬂlﬁéfsgar@#e%awaaw&wegﬂk\yﬁs|r8m9f%ﬁ<ﬁ %F355a9%9f aﬁ‘r Oj”y a
sébst tut Y SHEG o it & FHCghe chinSr' TP e il ?H?§asc%e?*tdﬁs Stit o o
broup, or PRl ek aisia@dtiate bt MRS SRS AL It Pogen atom
to form a p' per | gie da.\m%m@t}p)éff&?ﬂ bt gtéétn‘gqmggmogza{ BprbiHe

pl per azine ri ng, ese ri‘ngs nmy I ona e Su or

two | ower fi'ekﬁﬁ ngﬁﬁﬂpéf e@’{ig? @%EES(MEBYQ‘E%?&G‘&HQ &e&@ﬁfg réelof! 1%0“10 or

a hydroxy-Tower rou rogen a ower group,
a gyc! oal ledla@fdupay fh PYEN Lo Qe ﬁmé' % d RfstRblgny! group,
agbstltu%éeadtg%r fhy %&% 1%6@5 Zbunsu Stltl?t egayﬁen%l %r&laapg group,
or 2 gr ounsighiricatuf(PAIAM A1 (Eht, sIHIRBMENeRE, I L RL R and
R3 are the sane as ‘defi abodve and Ai1s a su stltut or unsubstltuted
phenyl grcg;-;bwﬁ)rinapa‘iﬂgupstltut ed or unsubstituted het eroaryl group;

provi ded that one of X and Y of the above formula (1) is the group of the
formula (Q, and then the other is the sane groups for X or Y as descri bed
above except for the group of the fornula (Q, or a pharnmaceutically

acceptabl e acid addition salt thereof, 10 which conprises the foll ow ng
process (a), (b), (c), (d)) or (e):



(a):

when the conpound (1)

is a conpound of the formula (1) wherein Y is a

hydr ogen atom a | ower al kyl group, a cycloal kyl group, a cycl oal kyl Ipw 2002

al kyl group,
phenyl - ower al kyl

a | ower al kenyl
group,

gr oup,

or a substituted or
reacting a conpound of the 15 formula (I1):

unsubstitute
@)

~N~y2 H~-N/~N (Il) WA\N-A 20 wherein Y2 is a hydrogen atom a |ower alkyl

group, a cycl oal kyl
group,

or a substituted or

group, a cycl oal kyl
unsubstitute

ower al kyl g
phenyl - | ower

36

roup, a |l ower al kenyl
al kyl group, and A

and Ware the sane as defined above) with a conpound of the formula (I11):

Z-CH(R3)-CON(R1) (R2) (111) 25 wherei
and R3 are the sa

group, and R, R -
foll owed by renoving the
product; (b) when the co
X is a hydrogen atom an
conpound of the formula
group of the above formu

above, with an azi de conpound,

protecting groups fromt
of the formula (1) where
formula (Q, reacting a
~V) WN A wherein A, Wa
20 carbonyl diim dazole o
by renoving the protecti
(I') is a conmpound of the
hydrogen atom or a group

Pabit

$ a | eaving atom or a | eaving
defined above,

and if necessary,
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0.001

0.001

0.01

0.003

0.001

0.003

0.001

0.1

A wherein Y3 is a
sane as defi ned

t\ed by renoving the
n

ound (lI) is a conmpound

n Xis a hydrogen'atom and Y{is a group of the

15 HN Y3 H2N ~N
above, with urea, a
necessary, followed
when t he conpound
oup ot her than a
group of the fornula

MAY 20p2 94

r

i

: The compound of Example 1 (hereinafter, the test compound

numbers mean the compounds of the corresponding Examples in the

The present compounds as listed in Table 4 showed anti-

anxiety effect at doses of 1 mg/kg or below, and especially the

compounds of Examples 1, 2, 5, 106, 107, 136, 137, 146 and 147

showed anti-anxiety effect even at a low dose of 0.001-0.003 mg/kg.

(Q, reacting a conpound
*
5 same way)
10 Experiment 3:

convulsant effect)

Isoniazid-induced clonic convulsion test (anti-

Isoniazid inhibits glutamate decarboxylase that catalyzes GABA

biosynthesis, decreases brain GABA levels, and induces clonic



5 wherein A, Wand Y3 are the sane as defined above, with a conpound of the
formula (VII1): Z-X2 (VII) wherein X2 is any of the groups of X as defined
above except for a hydrogen atomand a group of the fornula (Q, and1ZMAY 2002
the sanme as 10 defined above, and if necessary, followed by renmoving the
protecting groups fromthe product; and (e) when the conmpound (l) is a
conpound of the formula (1) wherein X ig a group of the fornula (Q,

reacting a conpound of the formula (VMIIT1): 15 HOOC-H ( VII1 ) wherein A

R3, Wand Y2 are the sane as defined above, or a reactive 20 derivative

t her eof ggrﬁlﬂggkﬁgmggeggagﬁf%ﬁqﬁ%h%d(6&1'1,(;%5%?%ITgf";) ther ein R13 and

R23 are eac ydr ogén e sane groups antd"RzZ as defi ned

b : [ } o th
Furt her ronarnatl /e Entes BaN680.636 (108 {fvish Sy ARGl o)2°
X fantaoohicle e Eb‘frﬁ) ; ohidZtHlintRled i
I(ozlver al k?/ﬁltsaéroo\ﬁd%ecgf%%%gg}tﬁgltég oup, cg%ﬂ%s gu stolﬁtl ut e) nor lf?sglgs%[%(?t :Jtseg

henyl -1 ' i kenyl
phenyl -1 qugiviasion wereWharfthfed.S &1 g s,%hi’c}th%ﬁﬂén?lgugr, tefdfeecdy keny

group, a cycloal kyl group, a cycloa wer a

hyglr oxy- | r ' | ided
T e e B o et U1 e

when R23 fiis3edtdrOGER R atdBZ f&%&bﬁagwétstﬂé@ré&em@mynd (XI), and
if necessary, followed by Tenoving thée protecting groups fromthe product,
and i f nediagépah, waRGNterdid sifRPhSHIIdpreBnandib e, allotichfthyiro-
pharmaceutically acceptable acid addition salt thereof. 12. "A
phar maceudéagicoetiopstirbheTHIHOY) LD BB Srédepor agbhists| #giiedi ent the
2- aryl - 8- oxodi hydropuri ne derivative as set forth rn 15 any one of clains
1-10, or enlpmacerghesiyinthesis eitnepi@stefoids. d addition salt thereof. 13. A
conpound for use as a pharnmaceutical, which conmpound is a
2t@ryl - 8- oxodi hyMalepnriceof GtirddY i steaizs waighimgd2 22 gywereuséddhaams 1 to
10, or a pharnaceutically acceptable acid addition 20 salt thereof. 14. A
conpound groupuef6. adinrtyi mintutes hftiemora] admiristratioat ofthie odst
anxi ety-rel ated di seases, which conpound is a 2-aryl -8 oxodi hydropurine
deri vat i veompouaidsyediderwany imjeetert withisenibzicd (200 mg/kgjphar maceutical |y
acceptabl e acid addition salt thereof.

subcutaneously, and immediately thereafter, the mice were placed

individually in plastic observation cages. The onset time of clonic
15 convulsion was measured (cut-off time: 90 minutes). The latency in
the control group was about 40 minutes.
Anti-isoniazid effect of the test compounds was expressed by
the dose, which prolonged the onset time by 25% compared to that in
the vehicle group (ED,;). The ED,  value was calculated according to

20 the Probit method. The results are shown in Table 5.
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Z19% o& (&dﬁﬁlﬁéff@réa 1rQ tﬁé%‘f&&ofa ﬂh%%ﬁéﬁ%%%aratlon, which is

prepared by mixing thereof with a pharmaceutically acceptable carrier
or diluent. The pharmaceutically acceptable carrier or diluent may be
any conventional ones, which are usually used in the pharmaceutical
field, and do not react with the compounds of the present invention.

10 Suitable examples of the pharmaceutically acceptable carrier or diluent
are, for example, lactose, inositol, glucose, mannitol, dextran, cyclo-
dextrin, sorbitol, starch, partly pregelatinized starch, white sugar,
magnesium metasilicate aluminate, synthetic aluminum silicate,
crystalline cellulose, sodium carboxymethylcellulose, hydroxypropyl

15 starch, calcium carboxylmethylcellulose, ion exchange resin, methyl-
cellulose, gelatin, gum arabic, hydroxypropyl cellulose, low substituted
hydroxypropyl cellulose, hydroxypropylmethylcellulose, polyvinyl-
pyrrolidone, polyvinyl alcohol, alginic acid, sodium alginate, light
anhydrous silicic acid, magnesium stearate, talc, carboxyvinyl polymer,

20 titanium oxide, sorbitan fatty acid ester, sodium laurylsulfa_lte, glycerin,
glycerin fatty acid ester, purified lanolin, glycerogelatin, polysorbate,
macrogol, vegetable oil, wax, propyleneglycol, water, ethanol, polyoxy-
ethylene-hydrogenated caster oil (HCO), sodium chloride, sodium
hydroxide, hydrochloric acid, disodium hydrogen phosphate, sodium

25 dihydrogen phosphate, citric acid, glutamic acid, benzyl alcohol, methyl
p-oxybenzoate, ethyl p-oxybenzoate, etc.
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be coated by a conventional method. In the injection preparations, it is
preferable to dissolve the compound of the present invention in water,
but if necessary, it may be dissolved by using an isotonic agent or a
10 solubilizer, and further, a pH adjuster, a buffering agent or a
preservative may be added thereto.
These preparations may contain the compound of the present
invention at a ratio of at least 0.01 %, preferably at a ratio of 0.1-
70 %. These preparations may also contain other therapeutically
15 effective compounds as well.
BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is illustrated in more detail by the
following Reference Examples and Examples, but should not be
construed to be limited thereto.
20 The identification of the compounds is carried out by
Elementary analysis, Mass spectrum, IR spectrum, NMR spectrum, etc.
The following abbreviations may be used in the following
Reference Examples and Examples in order to simplify the description.
[Solvent for recrystallization]
25 A: Ethanol

AN: Acetonitrile
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DMF: Dimethylformamide

Reference Example 1

Preparation of ethyl 3,4-dihydro-4-oxo-2-phenylpyrimidine-5-
carboxylate:

10 To a mixture of sodium methoxide (16.5 g) and anhydrous
ethanol (200 ml) is added benzamidine hydrochloride (16 g) at 0-5°C.
The mixture is stirred at 0°C for 30 minutes, and thereto is added
dropwise a solution of diethyl ethoxymethylenemalonate (20 g) in
anhydrous ethanol (50 ml) at the same temperature. After the addition,

15 the mixture is stirred at room temperature for 30 minutes, and refluxed
for 6 hours. The reaction mixture is concentrated under reduced
pressure, and the residue is dissolved in water. To the mixture is
added with stirring and drowpise hydrochloric acid at 0-5°C until the
pH value of the mixture is adjusted to pH 4. The precipitates are

20 collected by filtration, washed with water, washed with diethyl ether,
and washed with ethanol to give the desired compound (17.5 g).

Reference Examples 2-10

The corresponding starting compounds are treated in the same
manner as in Reference Example 1 to give the compounds as listed in

25 Table 6.
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Reference Ex. A

2 Ph-3-Cl
3 Ph-4-Cl
4 Ph-4-F
) Ph-4-OMe
6 Ph-4-NO,
7 Ph-4-Me
8 3-Pyridyl
9 2-Thienyl
10 3-Thienyl

Reference Example 11
5 Preparation of ethyl 3,4-dihydro-4-oxo-2,6-diphenylpyrimidine-5-

carboxylate:
(1) To a mixture of a 20 % solution of sodium ethoxide in ethanol
(44.9 g) and ethanol (200 ml) is added benzamidine hydrochloride (10.3
g) at room temperature. The mixture is stirred at the same

10 temperature for two hours, and thereto is added ethyl benzalmalonate
(14.9 g), and the mixture is refluxed for three hours. The reaction
mixture is concentrated under reduced pressure, and to the residue is
added ice-water. To the mixture is added dropwise conc. hydrochloric
acid until the pH value of the mixture is adjusted to pH 4. The

15 precipitates are collected by filtration, and washed with water to give

crude ethyl 3,4,5,6-tetrahydro-4-oxo-2,6-diphenylpyrimidine-5-
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K

(2) A mixture of the above compound (15.5 g), 2,3-dichloro-2,3-
dicyano-p-benzoquinone (13.6 g) and ethanol (300 ml) is stirred at room
temperature for four hours. The reaction mixture is concentrated
5 under reduced pressure, and thereto are added water and chloroform.

The chloroform layer is separated, dried over anhydrous sodium sulfate,
and concentrated under reduced pressure. The residue thus obtained
is purified by silica gel column chromatography (eluent; chloroform),
and diisopropyl ether is added to the resultant. The precipitates are

10 collected by filtration to give the desired compound (10.7 g).

Reference Examples 12-14

The corresponding starting compounds are treated in the same

manner as in Reference Example 11 to give the compounds as listed in

Table 7.
15 Table 7
0]
EtOOle\/lLNH
w N/I\A
Reference Ex. W A
12 Me Ph-4-CF,
13 Ph Ph-4-CF,
14 . Ph-4-CF, Ph

Reference Example 15

Preparation of 5-nitro-2-phenyl-4(3H)-pyrimidinone:

20 To a mixture of sodium methoxide (8 g) and anhydrous ethanol
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mixture is stirred at 0°C for 30 minutes, and thereto is added dropwise
a solution of crude ethyl 2-(N,N-dimethylaminomethylene)nitroacetate
(14 g, which is obtained by heating a mixture of ethyl nitroacetate (10 g
5 and N,N-dimethylformamide dimethyl acetal (10.7 g) under reflux for
three hours, followed by concentrating the mixture under reduced
pressure) in anhydrous ethanol (50 ml) at the same temperature. After
the addition, the mixture is stirred at room temperature for 30 minutes,
and refluxed for 12 hours. The reaction mixture is concentrated under
10 reduced pressure, and to the resultant is added water (150 ml). To the
mixture is added dropwise conc. hydrochloric acid at 0°C until the pH
value of the mixture is adjusted to pH 4. The precipitates are collected
by filtration, washed with water, and recrystallized from ethanol to give
the desired compound (7 g).
15 M.p. 264-266°C.
Reference Examples 16-18
The corresponding starting compounds are treated in the same
manner as in Reference Example 15 to give the compounds as listed in

Table 8.
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Reference o Solvent for
Ex. A M.p.(°C) recrystallization
16 Ph-4-Cl 218-221 Ethanol
17 Ph-3-CF,; 143-145 Ethanol
18 Ph-4-CF, 185-188 Methanol

Reference Example 19

Preparation of ethyl 4-chloro-2-phenylpyrimidine-5-carboxylate:

A mixture of ethyl 3,4-dihydro-4-oxo-2-phenylpyrimidine-5-

carboxylate (12 g) and phosphorus oxychloride (22.6 g) is stirred at

90°C for four hours.

The reaction mixture is poured into ice-water,

and the mixture is neutralized with 1N aqueous sodium hydroxide

solution. The precipitates are collected by filtration, and washed with

water to give the desired compound (11 g).

Reference Examples 20-28

The corresponding starting compounds are treated in the same

manner as in Reference Example 19 to give the compounds as listed in

Table 9.
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Reference Ex. A M.p. (°C) S;t’g;i Eﬁ)r

30 Ph-4-Cl 144-146 Isopropanol
31 Ph-3-CF, 89-90 Isopropanol
32 Ph-4-CF, 77-78 Isopropanol

Reference Example 33

Preparation of 4,6-dichloro-5-nitro-2-phenylpyrimidine:
(1) Using a 20 % solution of sodium ethoxide in ethanol (150 g),
15 benzamidine hydrochloride (34.5 g), diethyl malonate (32 g} and ethanol
(500 ml), the same procedures as Reference Example 11-(1) are
repeated to give crude 4,6-dihydroxy-2-phenylpyrimidine (31.5 g}.
(2) To 90 % nitric acid (150 ml) is added the above compound (30
g) in portions at 0-5°C, and the mixture is stirred at room temperature
20 for 30 minutes. The reaction mixture is poured into ice-water, and the
precipitates are collected by filtration, and washed with water to give
crude 4,6-dihydroxy-5-nitro-2-phenylpyrimidine (32 g).
(3) To a mixture of the above compound (8 g) and dimethylaniline

(4 g) is added dropwise phosphorus oxychloride at room temperature.
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(10 g), methylamine hydrochloride (2.8 g), triethylamine (8.5 g) and
isopropanol (100 ml) is refluxed for six hours. The reaction mixture is
10 concentrated under reduced pressure, and to the residue are added
chloroform and water. The chloroform layer is separated, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure.
The residue is purified by silica gel column chromatography (eluent;
chloroform), and recrystallized from ethanol to give ethyl 4-methyl-
15 amino-2-phenylpyrimidine-5-carboxylate (8 g).
(2) A mixture of the above compound (8 g), 1N aqueous sodium
hydroxide solution (150 ml) and ethanol (50 ml) is refluxed for two
hours. The reaction mixture is concentrated under reduced pressure,
and the residue is dissolved in ice-water, and thereto is added conc.
20 hydrochloric acid until the pH value of the mixture is adjusted to pH
1. The precipitated crystals are collected by filtration, wasﬁed with

water, and washed with ethanol to give the desired compound (7.3 g).

Reference Examples 35-50

The corresponding starting compounds are treated in the same
25 manner as in Reference Example 34 to give the compounds as listed in

Table 11.
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35 Me Ph-3-Cl

36 Me Ph-4-Cl

37 Me Ph-4-F

38 Me Ph-4-OMe

39 Me Ph-4-NO,

40 Me Ph-4-Me

41 Me 3-Pyridyl

42 Me 2-Thienyl

43 Me 3-Thienyl

44 -CH,Ph Ph

45 -CH,CON(Pr), Ph

46 -CH,CON(Pr), Ph-3-Cl

47 -CH,CON(Pr), Ph-4-F

48 -CH,CON(Pr), Ph-4-OMe

49 -CH,CON(Pr), Ph-4-NO,

50 -CH,CON(Me)Ph 3-Pyridyl

Reference Example 51

5 Preparation of 2-phenyl-4-propylaminopyrimidine-5-carboxylic acid:
(1) A mixture of ethyl 3,4-dihydro-4-oxo-2-phenylpyrimidine-5-
carboxylate (9.8 g, triethylamine (10.1 g) and dimethylformamide (20
ml) is added dropwise a solution of p-toluenesulfonyl chloride (8.4 g) in
dimethylformamide (20 ml) at room temperature, and the mixture is

10 stirred at the same temperature for 10 minutes. To the reaction
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52 H Et Ph
53 H H Ph
54 Ph Me Ph
55 Me Me Ph-4-CF,
56 Ph Me Ph-4-CF,
57 H -CH,CON(Me), Ph
58 H -CH,CON(Et), Ph
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60 H -CH,CON(Me}Ph Ph
61 H -CH,CON(Et)Ph Ph
62 H -CH,CON(Pr)Ph Ph

Reference Example 63

5 Preparation of 4-(N-benzyl-N-methylcarbamoylmethylamino)-2-phenyl-
pyrimidine-5-carboxylic acid:
(1) A mixture of ethyl 4-chloro-2-phenylpyrimidine-5-carboxylate
(21 g), glycine (6.6 g), trimethylamine (17.8 g) and ethanol (200 ml) is
refluxed for four hours. The reaction mixture is concentrated under

10 reduced pressure, and the residue is dissolved in water. To the

mixture is added dropwise conc. hydrochloric acid under stirring at O-
5°C until the pH value of the mixture is adjusted to pH 4. The
precipitates are collected by filtration, and washed with water to give

crude N-(5-ethoxycarbonyl-2-phenyl-4-pyrimidinyl)glycine (24 g).
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ethylamine hydrochloride (1.6 g), triethylamine (3.9 g) and isopropanol

(60 ml) is refluxed for three hours. The reaction mixture is
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R R R A Mp(Q enlr
83 Pr Pr Ph 142-143 A
84 Pr Pr Ph-4-C1  151-152 A
85 Me Me Ph-3-CF, 205-207 IP
86 Me Me Ph-4-CF, 225-226 A
87 Me Ph Ph 202-204 A
88 Me Ph-3-Cl Ph 147-148 A
89 Me Ph-4-Cl Ph 157-158 A
90 Me Ph-4-OMe Ph 209-210 A
91 Et Ph Ph 205-207 A
92 Me Ph-4-OMe Ph-4-C1 172-173 A
Reference Example 93
5 Preparation of 6-chloro-4-methylamino-5-nitro-2-phenylpyrimidine:

The corresponding starting compounds are treated in the same
manner as in Reference Example 81 to give the desired compound.
Example 1
Preparation of N-ethyl-8,9-dihydro-9-methyl-8-oxo0-2-phenyl-N-phenyl-

10 7H-purin-7-acetamide:

To a mixture of about 60 % sodium hydride (oily) (1.4 g) and
dimethylformamide (70 ml) is added 7,9-dihydro-9-methyl-2-pheny-8H-
purin-8-one (7.0 g) in portions at 0-5°C, and the mixture is stirred at

0°C for one hour. To the mixture is added dropwise 2-bromo-N-ethyl-
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&109%GSGE () - YmM +5f &10%CHGE' () - Yf &LO%HBGE () - Yf &LOUHGE () - Yf

a10vescn (Y PURHIECH AT o ot Sh¥ AhadEHOTERHRe, chiten s additionn 7,
100G Ghe Yo fINERGHII A Y AR drhnfe FAOURRERAUES To the

&109H G
reaction mixture are added water and chloroform. The chloroform

layer is separated, dried over anhydrous sodium sulfate, and
5 concentrated under reduced pressure. The residue is purified by silica
gel column chromatography (eluent; chloroform) and recrystallized from
ethanol to give the desired compound (10.3 g).
M.p. 240-242°C.

Examples 2-44

10 The corresponding starting compounds are treated in the same
manner as in Example 1 to give the compounds as listed in Tables 15

and 16.
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VAOWSY& ()- 1 YAOWSY& ()- 1 MOWSY& ()- 1 9MOWSY& ()- 1
YA0%$Y& ()- LTTTTTTTMM VUG 9A0%SY& ()- 1 9A0%SY& ()- 1 oadbeMAYR203- 1
5W> % %0WSY& ()- 1 9%0WSY& ()- 1TTUUULUL -vU5  9%A0%WSY& ()- 15W> %
VAOWSY& ()- 1 OWSY& ()- 1 9OWSY& ()- 1 YAOWSY& () -

1UUUU' U U, U_2vU5  94.0%/$Y 940%/$Y& ()- 1 940%/$Y& ()- 1 940%/$Y& ()- 1
WOWSY& ()- 1 oMOWSY& ()- 1 YHOWSYE,()-

Example 47
Preparation of N-ethyl-8,9-dihydro-9-methyl-6-dimethylamino-8-o0xo-2-
phenyl-N-phenyl-7H-purin-7-acetamide:

A mixture of 6-chloro-N-ethyl-8,9-dihydro-9-methyl-8-0xo0-2-

5 phenyl-N-phenyl-7H-purin-7-acetamide obtained in Example 45 (0.6 g),
dimethylamine hydrochloride (0.2 g), triethylamine (0.4 g) and
dimethylformamide (20 ml) is stirred at 100°C for four hours. The
reaction mixture is concentrated under reduced pressure, and to the
residue are added water and chloroform. The chloroform layer is

10 separated, dried over anhydrous magnesium sulfate, and concentrated
under reduced pressure. The residue is purified by silica gel column
chromatography (eluent; chloroform), and recrystallized from
diisopropyl ether to give the desired compound (0.34 g).

M.p. 179-181°C.

15 Example 48
Preparation of N-benzyl-8,9-dihydro-9-methyl-N-methyl-8-o0xo-2-
phenyl-7H-purin-7-acetamide:

(1) A mixture of 7,9-dihydro-9-methyl-2-phenyl-8 H-purin-8-one
(22.6 g), ethyl chloroacetate (13.5 g), potassium carbonate (15.2 g) and

20 dimethylformamide (250 ml) is stirred at room temperature for one
hour. To the reaction mixture are added water and chloroform, and
the chloroform layer is separated, dried over anhydrous magnesium
sulfate, and concentrated under reduced pressure to give crude ethyl
8,9-dihydro-9-methyl-8-0x0-2-phenyl-7H-purin-7-acetate (26 g).

25 (2) A mixture of the above product (26 g), 1N aqueous sodium

hydroxide solution (500 ml) and ethanol (500 ml) is refluxed for one



1, U ULUAU7U UCUNN. vU5  9A09$Y& ()- 1 YA0%$Y& ()- 1 AO%SY& ()- 9% way 2002
YLOWSYE ()- 1  9YA0%SY& ()- 15W > UCUKUMUNURUUUXUTMvUS  9400rsv& ) - M
VL0SYE ()- 1 9A0%$Y& ()- 15W> 9% OA0WSY& ()- 1 9YdOWSY& ()-

IXU UMUF UL UndgUl - vUS  94.09$Y& ()- 15W > % 9409%/$Y& ()- 1 940%$Y& ()- 1
VAOWSY& ()- 1 YAOWSY& ()- 1qUt UMizUUUU 2vU5  %40%$Y 9A0WSY& ()- 1
YMOWSYE ()- 1 9MOWSYE ()- 1 9MOWSYEL)- 1 YAORSYE ()-

hour. The reaction mixture is concentrated under reduced pressure,
and water is added to the residue. To the mixture is added dropwise
conc. hydrochloric acid until the pH value of the mixture is adjusted to
pH 1. The precipitates are collected by filtration, washed with water,
5 and washed with ethanol to give crude 8,9-dihydro-9-methyl-8-oxo-2-
phenyl-7H-purin-7-acetic acid (22 g).
(3) A mixture of the above product (1.1 g}, methylbenzylamine (0.7
g), BOP reagent (2.6 g), triethylamine (0.6 g) and dimethylformamide (30
ml) is stirred at room temperature for one hour. The reaction mixture
10 is concentrated under reduced pressure, and water and chloroform are
added to the residue. The chloroform layer is separated, dried over
anhydrous magnesium sulfate, and concentrated under reduced
pressure. The residue is purified by silica gel column chromatography
(eluent; chloroform), and recrystallized from ethanol and diisopropyl
15 ether to give the desired compound (1.1 g).
M.p. 160-161°C.
Examples 49-65

The corresponding starting compounds are treated in the same

manner as in Example 48 to give the compounds as listed in Table 17.



1 9%40%$Y& ()- 1UUUUUUUNN. vU5 90%S$Y& ()- 1 9M0WSY& ()- 1
ULOWSYE ()- 1 9A0WSY& ()- 1 9A0WSY& ()- 15W > AJUUUULUMM vUus 21 MAY 2002
WO0WSY& ()- 1 9A0%SY& ()- 1 9d0%$Y& ()- 15W> 9% 9dO%$Y& ()- 1
940%($Y& ()- LUUUUUUUI -vU5  9A0%r$Y& ()- 15W> % 9A0%r$Y& ()- 1
040%rSY& ()- 1 9A0%SY& ()- 1 9AOWSY& ()- 1UUUULUU ?2vU5  9%40%($Y
90MSYE ()- 1 %A0%WSYE ()- 1 YA0WSYE ()- 1 YA0WSYE ()-

Table 17
R! O}\N/Y
RZ>N—0C—HQ c” N\L)\II\;
S
Ex. R R Y A Mp.(C) Sr";‘c’g‘;t'affr
49 Me -CH,Ph Me Ph-4-C1 210-211 A
50 Me -CH,Ph Me Ph-4-F 170-171 A
51 Me -CH,Ph Me Ph-4-OMe 205-206 A
52 Me -CH,Ph Et Ph 151-153 A
53 Me -CH,Ph Pr Ph 132-134 A
54 Et -CH,Ph Me Ph 112-115 A-IPE
55 Et -CH,Ph Me Ph-4-C1 184-186 A
56 Et -CH,Ph Me Ph-4-F 155-157 A
57 Et -CH,Ph Me Ph-4-OMe 181-182 A
58 Et -CH,Ph Et Ph 133-134 A-IPE
59 Et -CH,Ph Pr Ph 114-116 A
60 Pr Ph Me Ph 221-223 A
61 Pr Ph Et Ph 168-170 A-IPE
62 Bu Ph Me Ph 207-209 A
63 Bu Bu Me Ph 138-139 A
64 Pent Pent Me Ph 91-92 - IPE
65 ~(CH,)s- Me Ph 192-194 A
Example 66
5 Preparation of 8,9-dihydro-9-methyl-7-(2,6-dimethylmorpholin-4-yl-

carbonylmethyl)-8-oxo-2-phenyl-7H-purine:

2,6-Dimethylmorpholine is treated in the same manner as in



1 %0%$Y& ()- 1 9%0%W$Y& ()- 1UUUUUUUNN. vU5 940%r$Y& ()- 1
UL0WSY& ()- 1 9A0%WSY& ()- 1 OA0%$Y& ()- 1 OAOWSY& ()- 15w 21 MAY 2002
WMVWWiM vUS  940%r$Y& ()- 1 9%A0%$Y& ()- 1 9M0%$Y& ()- 15W > 9%
VA0%SY& ()- 1 9A0%WSY& ()- IWW' VAV VI-vU5 940%$Y& ()- 15W> %
Y0%SY& ()- 1 O9A0%W$SY& ()- 1 9YMOWSY& ()- 1 9MO%WSY& ()- 1' V*V-VOV3V;
V@_?2vU5  %A0%SY MOWSYE ()- 1 YHO%ESY& ()- 1 9AOWSYE ()-

Example 48-(3), and the product thus obtained is recrystallized from
acetonitrile and diisopropyl ether to give the desired compound.
M.p. 160-161°C.
Example 67
5 Preparation of N-ethyl-N-phenyl-2-(8,9-dihydro-9-methyl-8-oxo0-2-
phenyl-7H-purin-7-yl)propanamide:
The same procedures as Example 48 are repeated except that
ethyl 2-chloropropionate is used instead of ethyl chloroacetate in
Example 48-(1), and N-ethylaniline is used instead of methyl benzyl-
10 amine in Example 48-(3). The product thus obtained is recrystallized
from ethanol to give the desired compound.
M.p. 150-151°C.
Example 68
Preparation of 8,9-dihydro-N-(2-hydroxyethyl}-9-methyl-8-oxo-2-phenyl-
15 N-phenyl-7H-purin-7-acetamide:
(1) A mixture of 8,9-dihydro-9-methyl-8-o0xo-2-phenyl-7H-purin-7-
acetic acid (3 g) obtained in Example 48-(2), aniline (1.3 g}, BOP reagent
(5.1 g), triethylamine (1.2 g) and dimethylformamide (20 ml) is stirred at
room temperature for two hours. To the reaction mixture is added
20 water, and the precipitates are collected by filtration, and washed with
water to give crude 8,9-dihydro-9-methy1—8-oxo-2-phenyl—N-phenyl-7H-
purin-7-acetamide (3.5 g).
(2) To a mixture of about 60 % sodium hydride (oily) (0.3 g) and
dimethylformamide (30 ml) is added the above product (2.5 g) in
25 portions at 0-5°C, and the mixture is stirred at 0°C for one hour. To

the mixture is added dropwise 2-bromoethyl acetate (2.2 g) at the same



1 %H0WSY& ()- 1 9H0WSY& ()- 1 YA0WSY& ()- 1@AVEVHVKVNVQVNN. vUs
VALOWSY& ()- 1 YAOWSY& ()- 1 9AOWSY& ()- 1 9A0WSY& ()- 1 21 MAY 2002
VAL0WSY& ()- 15W > YQVYV[ V' VeVf Vit vUS  940%$Y& ()- 1  %d0wsSY& ()- 1
040%YSYE ()- 15W> 9% OAOWSY& ()- 1 9dOWSY& ()- 1f Vi VrVzV| VI WI -vUs
040%rSYE ()- 15W> % OA0WSY& ()- 1 9dOWSY& ()- 1 9dOWSY& ()- 1
YOWSYS ()- IVWWWW_2vU5  940%SY 9AQUY$Y& ()- 1 9MOWSY& ()-

temperature. After the addition, the mixture is stirred at room
temperature for three hours. To the reaction mixture are added water
and chloroform. The chloroform layer is separated, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure.
5 The residue is purified by silica gel column chromatography (eluent;
chloroform), and recrystallized from isopropanol to give N-(2-acetoxy-
ethyl)-8,9-dihydro-9-methyl-8-o0xo0-2-phenyl-N-phenyl-7H-purin-7-
acetamide (0.9 g).
M.p. 158-160°C.

10 (3) A mixture of the above product (0.9 g), potassium carbonate
(0.3 g) and methanol (15 ml) is stirred at room temperature for three
hours. To the reaction mixture is added water, and the precipitates are
collected by filtration, washed with water, and recrystallized from
methanol and acetonitrile to give the desired compound (0.05 g).

15 M.p. 231-233°C.

Example 69

Preparation of N-(4-fluorobenzyl)-8,9-dihydro-9-methyl-N-methyl-8-oxo-
2-phenyl-7H-purin-7-acetamide:

(1) A mixture of 8,9-dihydro-9-methyl-8-o0x0-2-phenyl-7H-purin-7-

20 acetic acid (9.1 g) obtained in Example 48-(2), methylamine hydro-
chloride (3.2 g), BOP reagent (21.2 g), triethylamine (9.7 g),‘and
dimethylformamide (100 ml) is stirred at room temperature for two
hours. Water is added to the reaction mixture, and the precipitates are
collected by filtration, and washed with water to give crude 8,9-dihydro-

25 9-me-thyl-N-mcthy1-8-0x0-2-pheny1-7 H-purin-7-acetamide (8.1 g).

(2) To a mixture of about 60 % sodium hydride (oily) (0.2 g) and



1 940%/$Y& ()- 1 940%/$Y& ()- 1 9A0%S$Y& ()- 1 9A0%$Y& ()-
IVWMMWIAN. VU5 94.09%/$Y& ()- 1 940%/$Y& ()- 1 940%$Y& ()- 1
0L0%YSYE ()- 1 9A0%r$Y& ()- 15W> BAMWWWIM vUS  940%r$Y& ()- 1
VL0YSYE ()- 1 9A0%$Y& ()- 15W> 9% OA0WSY& ()- 1 9%A0WSY& ()-
IVWWVWWWI -vUS  940%r$Y& ()- 15W> % 9%d0%r$Y& ()- 1 9%d0%r$Y& ()- 1
YAOWNSY& ()- 1 YHOWSY& ()- IVWWWWW %k 940%SY 9A0%SYE ()-

10

dimethylformamide (30 ml) is added the above product (1.2 g) in
portions at 0-5°C, and the mixture is stirred at 0°C for one hour. To
the mixture is added dropwise 4-fluorobenzyl bromide (1.0 g) at the
same temperature. After the addition, the mixture is stirred at room
temperature for three hours. Water and chloroform are added to the
reaction mixture, and the chloroform layer is separated, dried over
anhydrous sodium sulfate, and concentrated under reduced pressure.
The residue is purified by silica gel column chromatography (eluent;
chloroform), and recrystallized from ethanol to give the desired
compound (0.6 g).

M.p. 197-199°C,
Examples 70-78

The corresponding starting compounds are treated in the same

manner as in Example 69 to give the compounds as listed in Table 18.

21 MAY 2002



1 %H0%WSY& ()- 1 9HOWSY& ()- 1 OQd0WSY& ()- 1 9d0WSY& ()- 1
UA0%YSYE ()- 1WAV W WAMN. vU5  940%r$Y& ()- 1 940%$Y& ()- 1 9d0%r@IaMaY -2002
1 9%H0%WSY& ()- 1 OA0WSY& ()- 15W > ANMNAW VWA Wik vUS  94.0%r$Y& ()- 1
VL0YSYE ()- 1 9A0%$Y& ()- 15W> 96 OA0WSY& ()- 1 9A0WSY& ()-

1(WHW VBVWEWEWAW - vUS  94.090r$Y& ()- 15W > % 940%/$Y& ()- 1 940%$Y& ()- 1

0 0WSY& ()- 1

70
Table 18
Y
R! %&N g
AN _N
L NTOCHCT N }\1
R
\N)\A
) 2 o Solvent for
Ex. R R Y A M.p. (°C) recrystal.
70 Me Bzl-3-F* Me Ph 163-164 A
71 Me Bzl-2-F Me Ph  198-199 A
72 Me Bzl-4-Cl Me Ph 183-184 A
73 Me Bzl-4-OMe Me Ph 174-176 A
74 Et Bzl-4-F Me Ph  166-167 A
75 Et Bzl-3-F Me Ph 144-145 A
76 Et Bzl-2-F Me Ph 164-165 A
77 Et Bzl-4-Cl Me Pnh  198-199 A
78 Et Bzl-4-OMe Me Ph 155-156 A

*: In the above Table, Bzl-3-F means 3-fluorobenzyl group.
Example 79
5 Preparation of 7,8-dihydro-8-oxo-2-phenyl-N,N-dipropyl-9H-purin-9-
acetamide:
To a mixture of 2-phenyl-4-(N,N-dipropylcarbamoylmethyl-

amino)pyrimidine-5-carboxylic acid (10 g) and dimethylformamide (70
ml) is added triethylamine (2.8 g) at room temperature, and the mixture

10 is stirred for 10 minutes, and thereto is added diphenylphosphoryl azide
(7.7 g) at the same temperature. The reaction mixture is stirred at
100°C for two hours, and concentrated under reduced pressure. The
residue is poured into ice-water, and the precipitates are collected by

filtration, washed with water, and recrystallized from ethanol to give the



VAOWSY& () - LAVDVKVAOAYW W 2vU5  %40%$Y AO0WSY& ()- 1 %O0WSY& ()- 1
VAL0WSY& ()- 1 9AOWSY& ()- 1 9AOWSY& ()- 1 %0WSY& () - 21 MAY 2W2
1 WWIVWGWVGWWIN. VU5 9409$Y& ()- 1 9d0%WS$Y& ()- 1 od0%wsY& ()-4h
VAOWSY& ()- 1 YAOWSY& ()- 15W > Uy WM vUS  %40%W$Y& ()- 1

VL0%YSYE ()- 1 9A0%$Y& ()- 15W> 9% OA0WSY& ()- 1 9Yd0WSY& ()-
IVUVVNNANY - vUS  0A0%$Y& ()- 15W > % SMQY$Y& ()- 1 MO0%WSY& ()- 1

desired compound (7 g).
M.p. 190-191°C.
Examples 80-96

The corresponding starting compounds are treated in the same

5 manner as in Example 79 to give the compounds as listed in Table 19.
Table 19
R!
/CH2-CO—N/
R2
Ixx
Ex. R R A M.p. (°C) S;‘élg’g;tt;j’r
80 Pr Pr Ph-3-Cl 172-174 A
81 Pr Pr Ph-4-F 213-215 A
82 Pr Pr Ph-4-OMe 159-160 A
83 Pr Pr Ph-4-NO, 256-258 A
84 Me Ph 3-Pyridyl 268-270 CF-AN
85 Et Et Ph 222-224 A-CF
86 Me Me Ph >300 A
87 Me -CH,Ph Ph 261-263 A
88 Me -CH,Ph  Ph-4-Cl 289-290 A
89 Me -CH,Ph Ph-4-F 286-288 -A
90 Me -CH,Ph Ph-4-OMe 240-241 A
91 Et -CH,Ph Ph 212-214 A
92 Et -CH,Ph  Ph-4-Ci 264-266 A
93 Et -CH,Ph Ph-4-F 236-238 A
94 Et -CH,Ph Ph-4-OMe 216-218 A
95 Bu Bu Ph 196-198 A-IPE
96 Pr Ph Ph 258-260 A




VLOWSY& ()- 1 YAOWSY& ()- LVWWWWWAN 2vU5  %40%$Y 9d0WSY& ()- 1
9A0%rSY& ()- 1 9A0%WSY& ()- 1 9A0WSY& ()- 1 9MOWSY& ()- 1 21 MAY 2002
0A0%Y$YE ()- LVWWNNWAWAMN. vU5  9A0%$Y& ()- 1 9A0%$Y& ()- 1 9dO0%$Y& ()~ 1
VLOWSY& ()- 1 YAOWSY& ()- 15W > SAWWNWWAKMM vUS  Y%A0%W$Y& ()- 1
UL0%SY& (Y- 1 9YA0WSY& ()- 15W> % 9A0WSY& ()- 1 9A0WSY&E ()-
IXXXOXXXK] - vUB  940%$Y& ()- 15W> % deursY& ()- 1

Example 97
Preparation of 2-(4-chlorophenyl)-7,8-dihydro-8-oxo-N,N-dipropyl-9H-
purin-9-acetamide:
A mixture of 2-[2-(4-chlorophenyl)-5-nitro-4-pyrimidinylamino]-
5 N,N-dipropylacetamide (9 g), platinum (IV) oxide (1 g) and ethanol (150
ml) is stirred under hydrogen atmosphere for four hours, and the
reaction mixture is filtered. The filtrate is concentrated under reduced
pressure, and to the resulting residue is added urea (2.1 g). The
mixture is stirred at 200°C for two hours. After cooling, water is added
10 to the reaction mixture, and the precipitates are collected by filtration,
washed with water, and recrystallized from ethanol to give the desired
compound (7 g).
M.p. 177-178°C.
Examples 98-105

15 The corresponding starting compounds are treated in the same

manner as in Example 97 to give the compounds as listed in Table 20.



VAOWSY& ()- 1 YAOWSY& ()- 1 YAOWSY& ()- 1XX$X X. X6X8X_2vU5 %A0WSY
UWOWSY& ()- 1 MOWSY& ()- 1 MOWSY& ()- 1 9MOWSY& ()- 1 21 MAY 2002
0A0%rSYE ()- 1 9AO%SY& ()- 18XIX=X@GXIXSXnN.vU5 9d0W$Y& ()- 1
VALOWSY& ()- 1 9AOWSY& ()- 1 9MOWSY& ()- 1 9AOWSY& ()- 15W>
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Table 20

Rl
/

el
Z "N
Y

N A
Ex. R R? A M.p. (°C) S;‘élc"r‘;‘;tt;j’r
98 Me Ph Ph 286-287 M
99 Me Ph-3-Cl Ph 234-236 M
100 Me Ph-4-Cl Ph 244-246 M
101 Me Ph-4-OMe Ph 238-240 A
102 Me Ph-4-OMe Ph-4-Cl 277-280 A
103 Et Ph Ph 237-238 A
104 Me Me Ph-4-CF, >300 A
105 Me Me Ph-3-CF, 254-255 A
Example 106
5 Preparation of 7,8-dihydro-7-methyl-8-o0xo0-2-phenyl-N,N-dipropyl-9H-

purin-9-acetamide:

To a mixture of about 60 % sodium hydride (oily) (0.8 g) and
dimethylformamide (50 ml) is added 7,8-dihydro-8-0xo-2-phenyl-N,N-
dipropyl-9H-purin-9-acetamide (6 g) obtained in Example 79 in portions

10 at 0-5°C, and the mixture is stirred at 0°C for one hour. To the
mixture is added dropwise methyl iodide (2.9 g) at the same
temperature. After the addition, the mixture is stirred at room
temperature for two hours. To the reaction mixture are added water
and chloroform, and the chloroform layer is separated, dried over

15 anhydrous sodium sulfate, and concentrated under reduced pressure.
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The residue is purified by silica gel column chromatography (eluent;
chloroformj}, and recrystallized from ethanol to give the desired
compound (6 g).
M.p. 156-157°C.
5 Examples 107-172

The corresponding starting compounds are treated in the same

manner as in Example 106 to give the compounds as listed in Table 21.

10

Table 21
Rl
/CHQ—CO-—N
f\x
Ex. R R X A M.p. (°C) Sr‘élc";f;tt ;ﬁr
107 Pr_ Pr Bt Ph 98-99 E
108 Pr Pr -CH,pPh Ph 130-131 IP
109* Pr Pr -CONH, Ph 183-185 M
110 Pr Pr -CON(Me), Ph  128-130 E
111 Pr Pr Me Ph-3-Cl  166-167 A
112 Pr Pr Me Ph-4-Cl  135-137 IP
113  Pr Pr Me Ph-4-F  140-141 A
114 Pr Pr Me  Ph-4-OMe 157-158 A
115 Pr Pr Me  Ph-4-NO, 218-219 A
116 Pr Pr Et Ph-4-Cl  158-159 IP

*. 1/4 hydrate
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Table 21 (continued)

Ex. R R? X A 1\(’[ 'é’)' Sr‘;lc"r;‘;ttaffr
117 Pr Pr Et Ph-4-F 134-136 A
118 Pr Pr Et Ph-4-OMe 122-123 A
119 Pr Pr Et Ph-4-NO, 179-180 A
120 Pr Pr Pr Ph 125-127 A-IPE
121  Pr Pr Pr Ph-4-Cl 107-108 IP
122 Pr Pr Bu Ph 129-130 A-IPE
123 Pr Pr Pent Ph 117-118 A-IPE
124 Et Et Me Ph 204-206 A
125 Et Et Et Ph 198-200 A
126 Et Et Pr Ph 141-143 A-IPE
127 Me Me Me Ph 262-264 A-CF
128 Me Me Et Ph 187-189 A
129 Me Me Me Ph-4-CF, 256-258 A
130 Me Me Et Ph-4-CF, 230-232 A
131  Me Me -CONH, Ph-4-CF, >300 M
132 Me Me Me Ph-3-CF, 209-210 A
133 Me Me Et Ph-3-CF, 173-174 IP
134 Bu Bu Me Ph 192-193 A
135 Bu Bu Et Ph 135-136 A-IPE
136 Me -CH,Ph Me Ph 169-170 A-IPE
137 Me -CH,Ph Me Ph-4-Cl 241-242 A-CF
138 Me -CH,Ph Me Ph-4-F  192-193 A
139 Me -CH,Ph Me Ph-4-OMe 197-199 A
140 Me -CH,Ph Et Ph 147-149 A-IPE
141 Me -CH,Ph Et Ph-4-Cl 197-198 A
142 Me -CH,Ph Et Ph-4-F 174-175 A
143 Me -CH,Ph Et Ph-4-OMe 161-162 A
144 Me -CH,Ph Pr Ph 155-157 A
145 Me -CH,Ph -CON(Me), Ph 195-196 A
146 Et -CH,Ph Me Ph 163-164 A
147 Et -CH,Ph Me Ph-4-Cl 172-173 A
148 Et -CH,Ph Me Ph-4-F  169-170 A
149 Et -CH,Ph Me Ph-4-OMe 157-158 A
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Table 21 (continued)

0

()- 9'10%~) & ()-1Y YaYdYeYgYhY] YgK+59 #10% ~) & ()-6&9 #10% ~)21 MAY 2002
()-689 #10% ~) & ()-689 #10% ~) & ()-6& 9 #10% ~) & ()-6&9 #10% ~)
()-6&9 #10% ~) & ()-6& YKYUYYYYYNR6+599 #10% ~) & ()-6&9 #10% —~)
() - 6&5W 9y#9 #10% ~)

Solvent for

Ex. R R? X A Mp. (°C)  ocrystal
150 Et -CH,Ph Et Ph 134-136 A-IPE
151 Et -CH,Ph Et Ph-4-Cl  157-158 A
152 Et -CH,Ph Et Ph-4-F  135-136 A-IPE
153 Et -CH,Ph Et Ph-4-OMe 129-131 IPE
154 Et -CH,Ph Pr Ph 126-127 A-IPE
155 Et  -CH,Ph -CON(Me), Ph 152-153 A-IPE
156* Me Ph Me Ph 202-203 A

157  Me Ph Et Ph 170-171 A
158 Me Ph Pr Ph 183-185 A
159 Me Ph -CH,Ph Ph 194-195 A
160 Me Ph -CON(Me), Ph 204-205 A
161 Me Ph-3-Cl Et Ph 205-207 A
162 Me Ph-4-Cl Et Ph 173-175 A
163 Me Ph-4-OMe Me Ph 172-174 IP
164 Me Ph-4-OMe Et Ph 142-144 IP
165 Me Ph-4-OMe Et Ph-4-Cl  184-186 IP
166  Et Ph Me Ph 180-181 IP

167 Et Ph Et Ph 154-155 A
168  Et Ph Pr Ph 140-142 A
169  Pr Ph Me Ph 174-176 A
170  Pr Ph Et Ph 151-152 A
171  Me Ph Me 3-Pyridyl 216-217 . AN
172 Me Ph Et 3-Pyridyl  199-200 AN

*: 1/4 hydrate

Example 173

Preparation of 8,9-dihydro-N-(4-methoxyphenyl)-9-methyl-N-ethyl-8-

5 0x0-2-phenyl-7H-purin-7-acetamide:

The corresponding starting compounds are treated in the same

manner as in Example 48, and the resulting product is recrystallized
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from ethanol to give the desired compound.
M.p. 208-209°C.

Example 174

Preparation of 8,9-dihydro-N-(4-hydroxyphenyl)-9-methyl-N-ethyl-8-
5 0x0-2-phenyl-7H-purin-7-acetamide:
To a mixture of 8,9-dihydro-N-(4-methoxyphenyl)-9-methyl-N-
ethyl-8-oxo-2-phenyl-7H-purin-7-acetamide (0.83 g) obtained in
Example 173 and dichloromethane (10 ml) is added a 1M solution of
boron tribromide in dichloromethane (4 ml) at 0°C, and the mixture is
10 stirred at room temperature for five days. To the reaction mixture is
added water, and the precipitates are collected by filtration, washed
with water, and recrystallized from ethanol and diisopropyl ether to give
the desired compound (0.38 g).
M.p. 254-256°C.
15 Example 175

Preparation of N-benzyl-N-ethyl-7,8-dihydro-7-methyl-8-o0x0-2-phenyl-
9H-purin-9-acetamide hydrochloride:
To a mixture of N-benzyl-N-ethyl-7,8-dihydro-7-methyl-8-o0xo0-2-
phenyl-9H-purin-9-acetamide (0.8 g) obtained in Example 146 and
20 ethanol (15 ml) is added 30 % hydrochloric acid in ethanol (15 ml) at

80°C, and the mixture is stirred for 30 minutes. The reaction mixture
is cooled to room temperature, and the precipitates are collected by
filtration, and washed with ethanol to give the desired compound (0.85

g.
25 M.p. 169-172°C.
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Example 176

78

Preparation of N-ethyl-8,9-dihydro-9-methyl-8-oxo0-2-phenyl-N-phenyl-

7H-purin-7-acetamide hydrochloride:

Using N-ethyl-8,9-dihydro-9-methyl-8-ox0-2-phenyl-N-phenyl-

7H-purin-7-acetamide obtained in Example 1, the same procedures as

Example 175 are repeated to give the desired compound.

M.p. 248-249°C,

Examples 177-186

The corresponding starting compounds are treated in the same

manner as in Example 79 to give the compounds as listed in Table 22.

Table 22

Rl
Q /
- CHz~CON

R2
O
S

Ex. R R? A M.p. (°C) Sr‘;lc"g;tt;fr
177 Me Bzl-4-F Ph 269-270 A
178 Me Bzl-3-F Ph 256-258 A
179 Me Bzl-2-F Ph 234-235 A-IPE
180 Me Bzl-4-Cl Ph 276-277 A-CF
181 Me  Bzl-4-OMe Ph 245-246 "~ A-IPE
182  Et Bzl-4-F Ph 256-258 A-CF
183 Et Bzl-3-F Ph 217-219 A-IPE
184  Et Bzl-2-F Ph 200-203 A-IPE
185  Et Bzl-4-Cl Ph 234-236 A-CF
186 Et  Bzl-4-OMe Ph 177-178 A-IPE




#10% ~) & ()-689 #10% ~) & ()-6&9 #10% ~) & ()-6&9 #10% ~) & ()- 6&31#Wm1

& () - 68$Z(2) Z- Z0Z7Z: Zm\k +59 #10% ~) & ()-6&9 #10%

~) & ()-689 #10%E-

& ()-689 #10% ~) & ()-68&5W 9y#9 #10% ~) & () - 6& Z=ZEZKZLZPZSZi M +59 #10% ~)
& ()-689 #10% ~) & ()-68&5W 9y#9 #10% ~) & ()-689 #10% ~) & ()-6&9 #10% ~)

Examples 187-206

79

The corresponding starting compounds are treated in the same

manner as in Example 106 to give the compounds as listed in Table 23.

Table 23
Rl
CHQ—CO—N
f\x
5
Ex. R R? X A M.p. (C) S.’r‘;l:rif;tt;?r
187 Me Bzl-4-F Me Ph 207-208 A
188 Me Bzl-4-F Et Ph 195-196 A-IPE
189 Me Bzl-3-F Me Ph 173-175 A
190 Me Bzl-3-F Et Ph 146-147 A-IPE
191 Me Bzl-2-F Me Ph 164-166 A-IPE
192 Me Bzl-2-F Et Ph 159-161 A-IPE
193 Me Bzl-4-Cl Me Ph 244-245 A-CF
194 Me Bzl-4-Cl Et Ph 203-205 A
195 Me Bzl-4-OMe Me Ph 205-207 A
196 Me Bzl-4-OMe Et Ph 183-185 A-IPE
197 Et Bzl-4-F Me Ph 205-206 A
198 Et Bzl-4-F Et Ph 155-156 A-IPE
199 Et Bzl-3-F Me Ph 173-174 A-IPE
200 Et Bzl-3-F Et Ph 147-148 A-IPE
201 Et Bzl-2-F Me Ph 180-181 A
202 Et Bzl-2-F Et Ph 159-160 A-IPE
203 Et Bzl-4-Cl Me Ph 216-217 A
204 Et Bzl-4-Cl Et Ph 141-142 A-IPE
205 Et Bzl-4-OMe Me Ph 173-175 A
206 Et Bzl-4-OMe Et Ph 153-154 A
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The intermediates represented by the formula (II) are
exemplified as follows.
Example 207
Preparation of 7,9-dihydro-9-methyl-2-phenyl-8 H-purin-8-one:
5 To a mixture of 4-methylamino-2-phenylpyrimidine-5-
carboxylic acid (7 g) and dimethylformamide (50 ml) is added triethyl-
amine (3.1 g) at room temperature, and the mixture is stirred for 10
minutes, and thereto is added diphenylphosphoryl azide (8.4 g} at the
same temperature. The reaction mixture is stirred at 120°C for four
10 hours, and concentrated under reduced pressure. The residue is
poured into ice-water, and the precipitates are collected by filtration,
washed with water, washed with ethanol, and recrystallized from
chloroform to give the desired compound (5 g).

M.p. 286-289°C.
15 Examples 208-220

The corresponding starting compounds are treated in the same

manner as in Example 207 to give the compounds as listed in Table 24.
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Table 24
0]
- CHs
I
w \N)\A
° Solvent for
EX. W A Mp. (C)  Lecrystal.
208 H Ph-3-C1  296-298 CF
209 H Ph-4-Cl >300 CF
210 H Ph-4-F >300 CF
211 H Ph-4-OMe >300 CF
212 H Ph-4-NO, >300 CF
213 H Ph-4-Me  283-285 CF
214 H 3-Pyridyl 293-294 DMF
215 H 2-Thienyl >300 CF
216 H 3-Thienyl 287-288 CF
217 Ph Ph >300 CF
218 Ph-4-CF, Ph >300 M
219 Me Ph-4-CF, >300 M
220 Ph Ph-4-CF, >300 M
Example 221
5 Preparation of 7,9-dihydro-9-benzyl-2-phenyl-8H-purin-8-one:

The corresponding starting compounds are treated in the same

manner as in Example 207 to give the desired compound.

M.p. 286-287°C (recrystallized from chloroform).

Example 222

10 Preparation of 7,9-dihydro-2-phenyl-9-propyl-8H-purin-8-one:

The corresponding starting compounds are treated in the same

manner as in Example 207 to give the desired compound.



#10% ~) & ()-689 #10% ~) & ()-689 #10% ~) & () - 6&ZZZZZZZmM +59 #10; ~%’/‘Y 2
& ()-689 #10% ~) & ()-689 #10% ~) & ()-689 #10% ~) & ()- 6&5W 9y#9 10 (0
& ()-68ZZ[[ [[[iM+59 #10% ~) & ()-689 #10% ~) & ()- 6&5W 9y#9 #10% ~)

& ()-689 #10% ~) & ()-689 #10% ~) & ()-6&[[[['[)[*[_)+5W 9y#9 #10% ~)

& ()-689 #10%

82

M.p. 263-264°C (recrystallized from ethanol).
Example 223
Preparation of 9-ethyl-7,9-dihydro-2-phenyl-8 H-purin-8-one:
A mixture of 4-ethylamino-5-nitro-2-phenylpyrimidine (2.7 g),
5 palladium-carbon (0.3 g}, and ethanol (50 ml) is stirred at room
temperature under hydrogen atmosphere for five hours, and the
reaction mixture is filtered. The filtrate is concentrated under reduced
pressure, and to the resulting residue is added urea (1.4 g). The
mixture is stirred at 200°C for two hours. After cooling, water is added
10 to the reaction mixture, and the precipitates are collected by filtration,
washed with water, and washed with ethanol to give the desired
compound (2.4 gJ.
M.p. 268-270°C (recrystallized from chloroform).
Example 224

15 Preparation of 7,9-dihydro-9-methyl-2-(4-trifluoromethylphenyl)-8H-
purin-8-one:

The corresponding starting compounds are treated in the same
manner as in Example 223, and the product is further recrystallized
from isopropanol to give the desired compound.

20 M.p. 248-250°C.
Example 225
Preparation of 6-chloro-7 ,9-dihydro-Q-methyl-2-phenyl-8H-purin-8-one:
The corresponding starting compounds are treated in the same

manner as in Example 223 to give the desired compound as a solid.
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Preparation 1: Preparation of tablets:

N-Ethyl-8,9-dihydro-9-methyl-8-o0xo-2-phenyl-

N-phenyl-7H-purin-7-acetamide

Lactose

Corn starch

Crystalline cellulose
Hydroxypropy! cellulose

lg
84 g
30g
25¢g
3g

The above components are mixed and kneaded in a

21 MAY 2002
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conventional manner, and the mixture is granulated. To the resultant

5 are added light anhydrous silicic acid (0.7 g) and magnesium stearate

(1.3 g}, and the mixture is further tabletted to give 1,000 tablets (each

145 mg).
Preparation 2: Preparation of capsules

N-Ethyl-8,9-dihydro-9-methyl-8-o0xo0-2-phenyl-

N-phenyl-7H-purin-7-acetamide

Lactose

Corn starch

Hydroxypropy! cellulose
Light anhydrous silicic acid

Magnesium stearate

2g

165 g
25 g

35¢g
18¢
27¢g

10 The above components are mixed and kneaded in a

conventional manner, and the mixture is granulated, and each 200 mg

of the resultant is packed into a capsule to give 1,000 capsules.

Preparation 3. Preparation of powder

N-Ethyl-8,9-dihydro-9-methyl-8-oxo0-2-phenyl-

N-phenyl-7H-purin-7-acetamide

10 g
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Lactose 960 g
Hydroxypropyl cellulose 25¢g
Light anhydrous silicic acid S5g

The above components are mixed by a conventional manner to
give a powder preparation.
INDUSTRIAL APPLICABILITY

As explained above, the present compounds of the formula (I} or

5 a pharmaceutically acceptable acid addition salt thereof show a
selective and remarkable affinity for the peripheral-type BZw,-receptor
as well as show excellent pharmacological activities such as anti-
anxiety activity, etc. in animal tests, and hence, they are useful in the
prophylaxis or treatment of central nervous disorders such as anxiety-
10 related diseases (neurosis, somatoform disorders, anxiety disorders,

and others), depression, epilepsy, etc., or circulatory organs disorders
such as angina pectoris, hypertension, etc. Besides, the compounds
of the formula (II) of the present invention are useful as an intermediate
for preparing the compound of the formula (I) wherein X is a group of

15 the formula (Q).
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CLAIMS

1. A 2-aryl-8-oxodihydropurine derivative of the following

0
Y
N/
/N
" JfA "
|
x>
w NJ\A

wherein W is a hydrogen atom, a lower alkyl group, a halogen atom, a

formula (I):

10 lower alkoxy group, an amino group, a mono- or di-lower alkylamino
group, or a substituted or unsubstituted phenyl group;
X is a hydrogen atom, a lower alkyl group, a cycloalkyl-lower
alkyl group, a substituted or unsubstituted phenyl-lower alkyl group, a
lower alkenyl group, a carbamoyl group, a di-lower alkylcarbamoyl
15 group, or a group of the formula (Q):
-CH(R’)CON(R")(R?) (Q)
(wherein R! is a lower alkyl group, a lower alkenyl group, a cyclo-
alkyl group, a cycloalkyl-lower alkyl group, or a hydroxy-lower
alkyl group, R?is a lower alkyl group, a cycloalkyl group, a
20 substituted or unsubstituted phenyl group, a substituted or
unsubstituted phenyl-lower alkyl group, or a substituted or
unsubstituted heteroaryl group, or R! and R? may combine
together with the adjacent nitrogen atom to form a piperidine ring,
a pyrrolidine ring, a morpholine ring or a piperazine ring, and
25 these rings may optionally be substituted by one or two lower alkyl

groups, and R® is a hydrogen atom, a lower alkyl group, or a
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hydroxy-lower alkyl group);

Y is a hydrogen atom, a lower alkyl group, a cycloalkyl group, a
cycloalkyl-lower alkyl group, a lower alkenyl group, a substituted or
unsubstituted phenyl-lower alkyl group, or a group of the formula (Q):

5 -CH(R?)CON(R')(R?) Q)
(wherein R!, R? and R® are the same as defined above); and

A is a substituted or unsubstituted phenyl group, or a
substituted or unsubstituted heteroaryl group;

provided that one of X and Y of the above formula (I) is the

10 group of the formula (Q), and then the other is the same groups for X or
Y as described above except for the group of the formula (Q),
or a pharmaceutically acceptable acid addition salt thereof.
2. The compound according to claim 1, wherein A is a

group of the formula (A'):

15
5

R

(wherein R* is a hydrogen atom, a halogen atom, a lower alkyl
group, a lower alkoxy group, a trifluoromethyl group, a hydroxy
20 group, an amino group, a mono- or di-lower alkylamino group, a
cyano group, or a nitro group, and R® is a hydrogen atom, a
halogen atom, a lower alkyl group, a lower akoxy group, or a
hydroxy group),
a pyridyl group, a thienyl group or a furyl group.
25 3. The compound according to any one of claims 1 and 2,

wherein
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(a) X is a group of the formula (Qx):
-CH(R*)CON(R!!)(R?) (Qx)

wherein R'! is a lower alkyl group, and R* is a lower alkyl group or a
group of the formula (A"):

5 R4

_(CH2)m-@ o [A"]

(wherein R* is a hydrogen atom, a halogen atom, a lower alkyl
group, a lower alkoxy group, a trifluoromethyl group, a hydroxy
10 group, an amino group, a mono- or di-lower alkylamino group, a
cyano group, or a nitro group, R® is a hydrogen atom, a halogen
atom, a lower alkyl group, a lower alkoxy group, or a hydroxy
group, and m is 0, 1 or 2), or
R!' and R?! may combine together with the adjacent nitrogen atom to
15 form a piperidine ring, a pyrrolidine ring, a morpholine ring, or a
piperazine ring, and these rings may optionally be substituted by one or
two lower alkyl groups, and R*! is a hydrogen atom, a lower alkyl group,
or a hydroxy-lower alkyl group,
Y is a hydrogen atom or a lower alkyl group, or
20 (b) X is a hydrogen atom, a lower alkyl group, or a car_bamoyl
group,
Y is a group of the formula (Qy):
-CH(R*)CON(R")(R*) (Qy)
wherein R!!, R?, and R3! are the same as defined above.
25 4. The compound according to claim 3, wherein

(a) X is the group of the above formula (Qx) (wherein R!! is a
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10% X) * & () butybgroypsaphenyd gronip, of 4 phengd g50MR) @ng)substl uted by a

halogen, a methoxy, a trifluoromethyl, or a hydroxy, a benzyl group, or
5 a benzyl group being substituted by a halogen, a methoxy, a
trifluoromethyl, or a hydroxy, and R* is the same as defined in claim 3},
and Y is a hydrogen atom, a methyl group, or an ethyl group, or
(b) X is a hydrogen atom, a methyl group, an ethyl group, a propyl
group, an isopropyl group, or a butyl group, and Y is the group of the
10 above formula (Qy) (wherein R! is a methyl group, an ethyl group, a
propyl group, an isopropyl group, or a butyl group, R is an ethyl group,
a propyl group, an isopropyl group, a butyl group, a phenyl group, a
phenyl group being substituted by a halogen, a methoxy, a
trifluoromethyl, or a hydroxy, a benzyl group, or a benzyl group being
15 substituted by a halogen, a methoxy, a trifluoromethyl, or a hydroxy,
and R® is the same as defined in claim 3).
S. A 2-aryl-8-oxodihydropurine derivative of the formula
(Ia):
R12 R32 0

20 AN |
/N- C—I—IC———N

- A@Q

wherein R'? and R?? are the same or different, and each an ethyl group,

(la)

25 a propyl group, or a butyl group, or R!? is a methyl group, an ethyl
group, or a propyl group, R* is a phenyl group, a halogenophenyl group,
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8,9-dihydro-9-methy1-N -methyl-8-0xg-2

-phenyl-N -phenyl-74.
pur*in-7—aceta.rnide;

8,9-d1‘hydro-2-(4

-ﬂuorophenyl)—Q
bPhenyl-7H

-pun‘n-7~acetamide ;
N~ethy1-8,9—dihydro-2-(4
phenyl-7 H-pun‘n-?—acetamide;

~-methyl-N -methyl-8-0x0-N-

—ﬂuorophcnyl)-9-methy1-8~oxo-N-
7,8-dihydro~7—methy1-8-oxo—2-phenyI-N,N-dipropyl-QH-pun‘n-9~
acetamide;

7-ethy1-7,8-dihydro-8-oxo-Q-phenyl-N,N~dipropy1_—9H~puﬁn—9-
acetamide;

N-Ethy1-8,9-dihydro-9

-methy1-8-oxo-2-phenyl-N -
pheny1~7H~purin-7-

acetamide,
N-benzyl-7,8-dihydro

-N-methyl-7 ~methyl-8-oxo
puﬁn-Q-acetamidc ;

-2-phenyl-9H-

N-benzyl-N -ethy1-7,8-dihydro~7-methy1-8-oxo-2~(4-chloro-
phenyl)-9H-pum‘n-9-acetamide; and
N-benzyl-7 ,8-dihydro-N -methyl-?—methyl-s-oxo

~2-(4-chloro-
phenyl)—9H-pun‘n-9-acctamide,

ora pharmaceutically acceptable acid additio
10 N-benzyl-N-ethyI
pun'n-9~acctamide ;

n 8alt therepf
-7,8-dihydro-7-rnethy1-8-oxo-2-pheny1-9H-

ora pha.rmaceutically acceptable acid addition s

alt thereof,
11,

A process for pbreparing g 2-a1y1-8-oxodihydropuﬁnc
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wherein W is a hydrogen atom, a lower alkyl group, a halogen atom, a
lower alkoxy group, an amino group, a mono- or di-lower alkylamino
group, or a substituted or unsubstituted phenyl group;
X is a hydrogen atom, a lower alkyl group, a cycloalkyl-lower
10 alkyl group, a substituted or unsubstituted phenyl-lower alkyl group, a
lower alkenyl group, a carbamoyl group, a di-lower alkylcarbamoyl
group, or a group of the formula (Q):
-CH(R®)CON(RY)(R?) (Q)
(wherein R! is a lower alkyl group, a lower alkenyl group, a cyclo-
15 alkyl group, a cycloalkyl-lower alkyl group, or a hydroxy-lower
alkyl group, R?is a lower alkyl group, a cycloalkyl group, a
substituted or unsubstituted phenyl group, a substituted or
unsubstituted phenyl-lower alkyl group, or a substituted or
unsubstituted heteroaryl group, or R! and R? may combine
20 together with the adjacent nitrogen atom to form a piperidine ring,
a pyrrolidine ring, a morpholine ring or a piperazine ring, and
these rings may optionally be substituted by one or two lower alkyl
groups, and R? is a hydrogen atom, a lower alkyl group, or a
hydroxy-lower alkyl group);
25 Y is a hydrogen atom, a lower alkyl group, a cycloalkyl group, a
cycloalkyl-lower alkyl group, a lower alkenyl group, a substituted or
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Y as described above except for the group of the formula (Q),
or a pharmaceutically acceptable acid addition salt thereof,
10 which comprises the following process (a), (b), (c), (d), or (e):
(a): when the compound (I} is a compound of the formula ()
wherein Y is a hydrogen atom, a lower alkyl group, a cycloalkyl group, a
cycloalkyl-lower alkyl group, a lower alkenyl group, or a substituted or

unsubstituted phenyl-lower alkyl group, reacting a compound of the

15 formula (II):
Q 2
Y
N/
HN A N (1)
|
W \NJ\A
20 wherein Y? is a hydrogen atom, a lower alkyl group, a cycloalkyl group,

a cycloalkyl-lower alkyl group, a lower alkenyl group, or a substituted or
unsubstituted phenyl-lower alkyl group, and A and W are the same as
defined above, with a compound of the formula (III):
Z-CH(R®)-CON(R!})(R?) (I1L)
25 wherein Z is a leaving atom or a leaving group, and R!, R? and R are

the same as defined above, and if necessary, followed by removing the
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wherein Y2 is a group of the above formula (Q), and A and W are the
10 same as defined above, with an azide compound, and if necessary,
followed by removing the protecting groups from the product;
(c) when the compound (I) is a compound of the formula ()
wherein X is a hydrogen atom, and Y is a group of the formula (Q),

reacting a compound of the formula (V):

15
HN—Y3
H,N
| \1 (V)
W N/ A
wherein A, W and Y® are the same as defined above, with urea, a
20 carbonyldiimidazole or a diethyl carbonate, and if necessary, followed

by removing the protecting groups from the product;

(d) when the compound (I) is a compound of the formula (I)
wherein X is a group other than a hydrogen atom or a group of the
formula (Q) and Y is a group of the formula (Q), reacting a compound of

25 the formula (VI):
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wherein X? is any of the groups of X as defined above except for a
hydrogen atom and a group of the formula (Q), and Z is the same as
10 defined above, and if necessary, followed by removing the protecting
groups from the product; and
(e) when the compound () is a compound of the formula ()
wherein X is a group of the formula (Q), reacting a compound of the
formula (VIII):

15

|
HOOC—HC Nf\N (VI
X /”\

W N A

wherein A, R, W and Y? are the same as defined above, or a reactive
20 derivative thereof, with a compound of the formula (IX):
HN(R")(R%) (IX)
wherein R!® and R? are each a hydrogen atom or the same groups for R!
and R? as defined above, respectively, and when one of R!* and R® is a
hydrogen atom, then further reacting the product with a compound of
25 the formula (X):
R¥-Z (X)
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compound is a 2-aryl-8-oxodihydropurine derivative as defined in any
one of claims 1 to 10, or a pharmaceutically acceptable acid addition
20 salt thereof.
14. A compound for use, according to claim 13, in the
treatment of anxiety-related diseases, which compound is a 2-aryl-8-
oxodihydropurine derivative as defined in any one of claims 1 to 10, or a

pharmaceutically acceptable acid addition salt thereof.
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defined in any one of claims 1 to 10, or a pharmaceutically acceptable
acid addition salt thereof, in the manufacture of a medicament for
treatment of anxiety-related diseases.

10 17. Use, according to claim 16, wherein the anxiety-related
diseases are neurosis, somatoform disorders, and anxiety disorders.

18. A 2-aryl-8-oxodihydropurine derivative of the formula

o

15 HN A N (II)

\N/lkA

(11):

wherein W is a hydrogen atom, a lower alkyl group, a halogen atom, a
lower alkoxy group, or a substituted or unsubstituted phenyl group, Y?
20 is a hydrogen atom, a lower alkyl group, a cycloalkyl group, a
cycloalkyl-lower alkyl group, a lower alkenyl group, or a substituted or
unsubstituted phenyl-lower alkyl group, and A is a substituted or
unsubstituted phenyl group, or a substituted or unsubstituted

heteroaryl group.



