DERI VATI VES, PRODUCTI ON METHOD THEREOF AND USE. THEREOF TECHNI CAL FI ELD 9
The pres od/hgption relates to a pharmaceutical, anong p&hgpdE/1062n0vel
condensed 1 m dazol e derivative having an inhibitory activity on steroid
C17, 20-lyase, a salt thereof and a prodrug thereof, and to a pharmaceuti cal
conposition containing the sane. Thaz%gfent | nvention also relates to a 10
met hod for producing an optically a %Hﬁ}%und froman optical isoneric
m xture of a nowgvetonsensssLE DEe2VATEVEE, PRODUFEION WMETRODUSREREORN Opt i cal
resolution reagent, and a diastereoneric salt produced during its process.
The present invention further rel #BSUEE THERRMod for asymetric synthesis
iI5 that efficiently synthesizes anpQivreat.! yr@g i ve conpound of a novel

i m dazol e or condensed i m dazol e derivative. BACKGROUND ART Androgen and
estrogen, Swhi ch afke seseseptnbpeentismowedageddio di PopshegewiiqsdysaBPBYi cal
activities IRELUS Ve Myed0 BhhlelalltiAtihom abAakhleralbaly oh cel s On
the other hand, If has been clarified that androgen and estrogen act as an
exacer bat i orinhdbiopry ractdvtisiynonli Seerodsl. Ci 2o sy&kswe tshat therenfd and

C17, 20- | yase, i S. .l Oﬂ?l’i le f the fi 8‘9? f | asynt hesi s of
andr ogen i nea[ h’%°8§§§. Jaéto‘%i’s,gﬁcsltée]? Sl E’Rgh)géz C%}3EP§%§%P€)¥°glduces

dehydr oepi archntstipingetlendaardr dhiec pedseme iusientionsabss dedatateto a

17- hydr oxypr egnenol.one and 17 hydroxyprogest erone, which. are generated by
chol bet o8l MO FaF o s it R MR TR AR SR icoBPp iRy el 3R

C 0, 20l yase sptpeatsiesngyiedumiktore f andvogencoraienseld| iasdguaidicti on so of
estrogen synf hesi zed usi ng.androgen as a,substrate. . Such pharmaceuti cal
agent s USHIHLVAETXGy Jyoher BPE(He Pr QPERER DTSRl UERER aBSAGI s SBdsBs
wher ei n andragefte2Bomesid QAR BFEIRIARL Aukahy Ot d FrlRess. EXxEpbesseit t he

di seases, in which androgen or_estrogen i s an_exacerbation factor, include

35 prost at e EFFRELON phghan CehghRs thbsnethed hny Fisymperic synthesis

15 that efficiently synthesizes an optically active compound of a

. e3e<<<9Lx6TyAE WD 02/ 40484 PCT/ JPOL/ 10002 DESCRI PTI ON NOVEL | M DAZ

novel imidazole or condensed imidazole derivative.
BACKGROUND ART
Androgen and estrogen, which are sex hormones, show a
great diversity of physiological activities inclusive of
20 differentiation and proliferation of cells. On the other hand,
it has been clarified that androgen and estrogen act as an
exacerbation factor in certain diseases. It is known that
steroid Cj4, 20-lyase is responsible for the final stage of the
biosynthesis of androgen in the body. That is, steroid Ciy, 20—
25 lyase produces dehydroepiandrosterone and androstenedione
using, as a substrate, 17-hydroxypregnenolone and 17—
hydroxyprogesterone, which are generated by cholesterol.
Therefore, a pharmaceutical agent inhibiting steroid Ci7,z0-
lyase suppresses production of androgen, as well as production
30 of estrogen synthesized using androgen as a substrate. Such
pharmaceutical agent is useful as an agent for the prevention
and therapy of diseases wherein androgen and estrogen are
exacerbation factors. Examples of the diseases, in which
androgen or estrogen is an exacerbation factor, include

35 prostate cancer, prostatic hypertrophy, masculinism,
1
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WO 02/ 40484 PCT/ JPOLl 10002 hypertrichosis, mal e-type bal dness, nale
infant-type prematurity, breast cancer, uterine cancer, ovarian cancer,

mast opat Ryo oBMGdger onyona, endonetriosis, adenomyosis of upefydBer/faed2yCcystic
ovary syndrone and the |ike. Steroid type conmpounds and non-steroid type

conpounds are already known as steroid CI 0, 20 | yase inhibitors. Steroid

t ype conpou S n r i 93/ 20097,

EP- A- 288053%%%1%%% X lthtéy}F’?k]% nbn S eZ%me%ﬁtyp conmpounds, for
exanpl e, JP-preindat8597H, dmsaasdxseand@r,( iterind acabcelr y byaei faylcasglest i t ut ed
benzi m dazol e deri t| vies,. W94/ 27989. . W) 090 d W97/ 00 7 di s¢cl ose
car bazol e del?l% g %?/r851¥81?aﬁ|%ﬂc}°mez'§l%§o?e P’l vgl?ﬂ‘/ses ﬁgi 161
di scl oses 1I-jad]q;ra:§;smdadﬁi@ md:tameva&i amd WR®/ 18075 di scl oses

di hydr onapht hal eng, deH% tives. ‘iﬁ eneral terms, ,when a co

contained 4 n a phaFRERELLYPS CB?“E%‘&? 2813 ﬁt%q/é;y?ﬂg?‘@‘&io sh3§e an

optical isongrrezRijakieme LoistaloagtdQng- ap&ls@maﬂlrm@e&wet BeSroBY thpe
di fferent dependi n% on optical isoners, case, one of the
quecg

optical isoreM®quadgsare Alsglogedi R i iaf @&P@H%GQWWG/lﬁﬂé 4pur pose of

potentiati n%dd?ﬁ}’z@@b'?wED’wA%@OBber@-Q{—QleZ% AdlUdidngikBe A@SRonOr
avoi di ng unpr ef er abl e si de effects and the like. For this end, a method for

sel ectivel y SFREodff t¥PerEIRPQyndguciol eamSier caP 1A edeBP9as cHrisdoses s

desi red, Fﬂ&-’luﬁﬁ‘éz@si 3?19?n\é%ﬂyﬁﬂéuﬁ@éi%@ehsb&%mﬁ%ﬂazB?é Ocﬁé’:ctiv%'%l%s 25
racenat e 1 qui d chromat'ography using an optically active colum filler.

Wen the obj%%/\ﬂé%é 14998 padi WO/ 082pdi dismssusdrbagnliecal
resol utl on. CAIY30o QfSdYbotod ABLEIGRIPLLE) S84 0L 3001 - Dase

reaction with an optically active acid or am ne separating the salt
based on t heU3h) 4(9|1f,ﬂéiledlmlqs&spﬁﬁp‘eemzmdafzoﬂbedémtviatuyeknmm to be one of

the. | ndust 11 @had RisBI8S ) DELARE L Bl 4 SELDAY- S8R0 AR 1 Dbl o opt cal

purity conpara |ver ea5| and ctronin alarge scale. The
optical |l yiactive da denerbhme:mwsehieﬂnesr ecapeudd a:carmarmed im saunber as

optical resolution r ge ts, Tari:ar c_2 WO, 02/ 40484 PCT/JPOl/ 10002
aci d ronoani PRHTECELTAER Y R RIEREAPD 1 3 AUACEH T & f t hem and

are known t oo efif eebmaf, fp]farﬁxatf:b!:@«ﬁldfﬁs@lcmﬁbﬁﬁl #rid Imambe@kmdiﬁlafaounds
[J. Og. Chem, .(1968), JP—A50 JP- A-51-54 :

JP- A- 61- 72382y IbeAd&%% d%ﬁ9}1ﬂ1332%12(91° 65%02,1513&?‘2-56935?602,
JP- A- 6- 107606nwl%tehefl tﬂs@]optmfatlais@m@es cisrmaeanaé ife adeibyaingiegiean be
prepared b for exanple, the m%t hods described, {n, J. Am_ Chem _Soc., 70,

1352 (1948 foF thegPuchess oBPpotsysiatygpdye aghlwitio pagatherefore,
JP- A- 2001, - 89&3&@&@&6%& kfvse, or avoiding unpreferable side effects

and the like. For this end, a method for selectively and
efficiently producing an optically active compound is desired,
wherein the most convenient method is optical resolution of

25 racemate by liquid chromatography using an optically active
column filler. When the objective compound is a basic or
acidic compound, optical resolution comprising forming a
diastereomeric salt by an acid-base reaction with an optically
active acid or amine, and separating the salt based on the

30 differences in properties of the both is known to be one of the
industrial methods, because this method can achieve a high
optical purity comparatively easily and affords production in a
large scale.

The optically active acid and amine used here are

35 reported in number as optical resolution reagents. Tartaric
2



1o DI SCLOSURE OF | NVENTI ON Heretofore, there has not been obtained a
steroid OO0, 20l yase inhibitor applicable to clinical situations, and early

devel opmagd 090484 St €roi d C 0, 20-1 yase i nhi bitor highly usetelrp@isi0602
pharmaceutical is desired. It is therefore an object of the I5 present

invention to provide a steroid OO0, 20-1yase inhibitor highly useful as a

phar maceut | %?éldaﬂgn@a 5 Used Ic gt%af‘cﬁés\é%u‘t Qﬁefjé%t guch

i nhi bitor. resen |nven?|on a rovi |ng a for
ef ficiently smepgrbbemmprah agpt koeswn wmibghbyfmtwecdnpoupﬂlmdpeeseautmn

Bt ovi ding . BBy eaT1, SrPRREE o ia by el SBbaraet ort vehe BF ent
i nvention alse-4aBie, alP{R-B1-SUB66 Of TR AFBLADRBE orgPeRf-Heledn 13y, SPRRABSI zing a
Studi os | 1 S0 0Pk RR PR havs AP 8P s Bt 8- epaooh b B ah bi tor

and found t hatke3d . corgr@andcohcidiendnorfilil 8dd |derinaxpess ety beaprapstyer i or
pharmaceutical use, particul arl superi or ster0| d do, 20-I ase i nhl bitory
fgtharls sc.

activity, am¥rsikBhso¥ERLaokPe| Seperird dfofer fResC

phar maceut i ca, nrsgdumsmasgd 68y Iched , UBBAUSDINQAI0GE),, sw-usimr-e
Furt her nor e, theﬁv ave found a nethod for separating an optically active

conpound fr ke84 xPRrA-2i015§PA2hI ands dker 3168 t he conpound of the fornula
(1) by thg use of an opticall yppghid®meCof nedafdop" Whi ch findings the
present invention has been corrpl et ed 35 Accordingly, the present invention
provides the 3 wemmunemmmmobgemmt@meg alaiewi@oﬁpomrd of

the formul aiy fud (EHLIVAL ool Saihier) B10nl 5o P bitiERIBRe Ofarks By and A

is an optional aronratlc ring, or as The
conmpound of debelapneet adher esrtaré;d@uaﬂ—bynseonahhylﬂ@r ﬁul:ghﬂ.yt useflil as

I h 1
above, wher o FRFHREe G- PTES) S OPRFCRP, g Kherbibed fr FRIBRECRE Y ng of

5to 10 aisorm:asmltudnmgﬁfhdmté bederde ateltr(esc)ldisclﬁ J26rgL yaoses tinhilbi bgr at on('s) ,

whi ch ring hei ng bonded to a cpndense daz erln the formula (1) z5
by a car bonqéltgc;‘ﬁ’ry Fifg%easc&rﬁgﬁﬁl&aco?&[l ml f)% & C\nggflﬁ 'ﬁequsl gsgf’%up of

t he fornul a:adtive{ Rhgr&didnt cB2puchr whdbaitbril The pheséritegarweatidnto 4, nP
is an integer, of to arethe me or different, and each is
| ndependent| 15 AYHF GEBIPERGAIIENS JIAEP) SHE LS ADYE GPoup, an
optional |y ssgsidalluyemli §iliy pugeosdmpaihdd Rikpestéd oS pastidetLhiam no group,

an ary 44 B oo et ssea eafy GtLYe RS S - RGgEn

an opt:l.cally active compound by the separation. The present
invention also aims at provision of a method for efficiently
synthesizing a desired optical isomer.
The present inventors have conducted intensive studies in
25 an attempt to find a superior steroid C17,20~lyase inhibitor and
found that a compound of the formula (I) unexpectedly has a
superior pharmaceutical use, particularly a superior steroid
C17,20—lyase-inhibitory activity, and shows less toxicity and
superior properties as a pharmaceutical product, based on its
30 unique chemical structure. Furthermore, they have found a
method for separating an optically active compound from a
mixture of optical isomers of the compound of the formula (I)
by the use of an optically active acid, based on which findings
the present invention has been completed.

35 Accordingly, the present invention provides the
3



WD 02/ 40484 PCT/JPOL/ 10002 (R3) mB . \ 2 () (R4) n4 wherein nB is an
integer of 1 to 5 ml is an integer of O to 4, R3 and R are the sane or

di fferentywandsemsh i s i ndependently a hydrogen atom an opkirGBaldovoz
substituted hydroxyl group, an 5 optionally substituted thiol group, an
optionally substituted am no group, an acyl group, a hal ogen atom or an
optionally substituted hydrocarbon group, or a group of the formula: (R5)
ms (3) S 10 t&ﬁ%Q¥ngw5 is an integer of 1 to 4 and R5 is hydrogen atom an
optional ly spst pt Bbmsbunedio®X¥he M ¥ih1aaN oOptional |y substituted thiol
group, an optionally substituted am no group, an acyl group, a hal ogen atom
or an optionHd]y,. Rﬂtituted hydr ocar bon group. 15 [5] The conpound of [1]
above, wherein S g"group of the formula: \ \ R 7~-N-CO R wherein R6 and
R7 are the s ifferent and ea¢h)i s i ndependently a hydrogen atom or a
| ower al kyl grou L g a 2a group of the formula: S5 WO 02140484 (2-1)
y\''\~ (R4 mM Rs /JP01110002 wherein m@ is an integer of 0 to 9, R3 and
R4 are the sane or

5 wherein
n is an integer of 1 to 3; and
Ar is an optionally substituted aromatic ring,
or a salt thereof.
[2] The compound of [1] above, wherein Ar is an optionally
10 substituted monocyclic or bicyclic aromatic condensed ring.
(3] The compound of [1] above, wherein Ar is an optionally
substituted aromatic ring consisting of 5 to 10 atoms including
0 to 4 hetero atom(s) as ring constituting atom(s), which ring
being bonded to a condensed imidazole ring in the formula (I)
15 by a carbon atom.
[4] The compound of [l1] above, wherein Ar is a group of the

formula:

(R1) i )
®),,

wherein ml is an integer of 1 to 4, m2 is an integer of 0 to 3,

20 R' and R® are the same or different and each is independently a
hydrogen atom, an optionally substituted hydroxyl group, an
optionally substituted thiol group, an optionally substituted
amino group, an acyl group, a halogen atom or an optionally
substituted hydrocarbon group,

25 a group of the formula:



different and each is independently a hydrogen atom an optionally
substituted hydroxyl group, an optionally 5 substituted thiol group, an
opt i onal o9ylegs t ut ed am no group, an acyl group, a hal ogefypiPgbear an
optionally substituted hydrocarbon group. [6] The conpound of [1] above,
wherein Ar is a group of the formula: \ \ Rs ~ (1-1) / ~~N-CO zo R wherein
R6 and R are the sane or different and each is independently a hydrogen
atom or | ower algg3 gr oyp 7] The conpound of [1] above, wherein the
conmpound of the NORS e FTromthe group consisting of.the is
fol |l owi ng conpounds:
()-7-(5-nmet hoxybenzo[ b
7- 01, 4
()-7-(5-f|uorobenzo[b]thiophen-2-y|)-G,Gaamhydro-Sprrrol0[1,2-c]inidazol-
-0, 20 (t ) -7- ( 4" -fluoro [ 1,1 -biphenyl ] -3-yl ) -6,
7-di hydr o- SHMEHeAnOM3, 2sC&d'Bd@@§€k Jf(h to 5, m4 is an integer of 0 to
O-7-(9 -fII%ro[l 1, - bi phenyl ] dlﬁ dro-5Hpyrrol o[ 1, 2- c]|n1dazo
-0, (t)-6-( ﬁ?ﬁr%xWG vhauw@r5ﬁp59¢w}tomld2ee$h s dPeePFugentip
met hyl - 2- na
(f)-N-et hyl -6-(7- i3 droxm'- on, optictatly gubstitited hydroxyl (arour: any
02/ 40484 pmtfpmln @mozuhrsisnlt)utzdnélpmlheqﬁoup, an 0ptlonally substituted
é%t ﬁa§n7d2yd;%¥1o gFotb VA Rt B¥bip! A hadoghh ™ ir Yr Lny bpeimORROPY! - 2- na
()-6-(7- hydrwt@tutdﬁhlyﬂdmfﬁlﬂbp;lr godu,1,02-c]i m dazol -7-yl)-2 5
napht ham de. %% Qf [ 1] above, which is an enanti oner
wherein the St%)l con¥|gura onis an S configuration. [9] The conpound of
[ 1] above, which is an engntioner wherein the steric configuration is an R
configuration. 10 gle :
the forrmula (I) (R ye efyt-e
conpounds
()-7-(4" -fluoro[1,1'-Dbiphe Q) -6, 7-di hydro-5Hpyrrol o[ 1, 2-c] i m dazol -
-0, i5 ()-7-(4"-fluoro[1,1"-bi phenyl]-4-yl)-6,7-di hydro-5H pyrrolo [1,
?;C] Lgiﬁﬁﬁowhé%%gh%mg hs an ﬁﬁﬁfger of 1 to 4 and.?f 1s|hydrogeﬁ“at0ﬁ,la% .
ydr o I 0 pyrrql o I madazo et nyl - 2- napht
ham de, and ?BQQ?WF% Kyd %qut?ddpﬁg%ﬁi¥%ﬂq?B§Proﬁ%ﬂ????oeP} dazol - 7-yl ) -220

napht ham de. sidekli thited CORPOUREFoRD, [dd sHtavRal1 pes@idt ittt cQoaRI Gralip} he
formula (1) is selected fromthe group consisting of. the follow n

conpounds: (39 -2EYA99rPYRo D [RRLPIERi BFAMAY 23- gPyiomliyvysHpaFHtuhe

hydrocarbon group.

®, 7-di hydro(aﬂpyrrol o[ 1, 2-c]i m dazol -

15 [5] The compound of [1] above, wherein Ar is a group of the

formula:

6
R \N_.co (1-1)
R

wherein R® and R’ are the same or different and each is
:I.ndepéndently a hydrogen atom or a lower alkyl group, or a

20 group of the formula:



25 pyrro.lo [1, 2-c] imdazol-7-0Il

(-)-7-(4"-fluoro[ 1,1 -bi phenyl]-3-yl)-6,7-di hydro-5Hpyrrol o(1, 2-c]i m dazol -
7-0l, (+)wo02u4bsés -fluoro [1,1" -biphenyl] -4-yl) -6, PCT/JP01/10002

7.-di hydro-5Hpyrrol o[ 1, 2-c] i m dazol -7-01,, 30 (-) -7- (4" -fluoro [1,1

- bi phenyl] -4-y1) -6, 7-dihydro-5Hpyrrolo[1,2-c]imdazol-7-0, (+) -6-
(7-hydroxy-6, 7-dihydro-5Hpyrrolo (1, 2-c] imdazol-7-yl)

- Nret hyl - 2- napht ham de,
(-)-6-(7-hydroxy-6, 7-di hydr o- ﬁ;?ToIo[l,Z-c]ini8azo|r7-y|)-hBS

met hyl - 2- napht hami de, 7 WO Qp/ 40484 PCT/ JPa(2tdgo2
(+)-6-(7-hydroxy-6, 7- kYR oSk pyrol o[ 1, 2-c] i m dazol -7-yl) -2 napht ham de,
and
(-)-6-(7-hydroxy-6,"7

4

-|d~hyd 0- 5H pyr ‘Bl)qul, 2-c]imdazo~.-7-yl)-2napht ham de
5 [12] A prodr eZconpound of [1] to [11J above. [13] A

phar maceuti cal cgg%osition contai ning the conpound or a prodrug thereof of

[1] to [12] above. [14] The pharmaceuti cal conﬁositipn of LlS] above, which

is a steroi WRSERIFONE YIS AT dfitEEEErOL D 1141 FhenshBr e tbrcBime &Hositi on

of [13] abovg;rithlepl hid ANkt bRBEp&ARAL1v] 4 BlydireRNaEBRC Y | cal

conposition of [13] above, which is an agen¥ for” the prophyl axis or

treat ment of OB 1Eaﬁ%@ﬁtkﬁUtSﬁobYQKQ¥X%aﬁEEﬂPrlén[QPFFOAﬁlénent for

decreasin nisd i e Ay f h 3:] to

[ 12] abov% gé;ﬁé%&g@tt ?eeh?in%r € iogg ,&pV\:hl Ch%ﬁg?% 25 c%ﬂgggreénﬁ%{gw#%uéh LHRH

recept or nodan @yl gEeep, A metlthgdnfatorprogdasi ept oreddyosndsioituted f or nul a:

" HO | ~CHZ) | == ( o N wherein Ar is an optionally substituted

aromatic riré#é%%faﬁbP% %%N%ﬁteger of 1 to 3, or salt thereof, which nethod

conpri ses reb@l i e acagmudndfofl} bdver nvhereith Arl i€Hx)grpud GE1Ehél 2s

wherein n is di'ﬁined above, or a salt thereof .and a conpound of the

f ormul a: Ar-§§§h| T

6
R\N—CO (1-1)
R”

wherein R® and R’ are the same or different and each is

10

independently a hydrogen atom or lower alkyl group.
[7] The compound of [l] above, wherein the compound of the
formula (I) is selected from the group consisting of the

15 following compounds:

(£)-7- (5-methoxybenzo [b] thiophen-2-yl) -6, 7-dihydro-~5H-
pyrrolo[l, 2-c]imidazol-7-0l,
(£)-7- (5~-fluorobenzo[b] thiophen~-2-yl)-6, 7-dihydro-5H-
pyrrolo(l, 2-c]imidazol-7-0l1,

20 (i)—7-(4'—fluoro[l,1’—bipheny1]—3—yl)—6,7—dihydro-5H—
pyrrolo(l,2-c]imidazol-7-0l,
(£)=7-(4’-fluorol[l, 1’ -biphenyl]}-4-yl) -6, 7-dihydro-5H-
pyrrolo(l,2-c]limidazol-7-0l,

() -6~ (7-hydroxy-6, 7~-dihydro-5H-pyrrolo[l, 2~c] imidazol-7-yl) -N-

25 methyl-2-naphthamide,

() -N-ethyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo(1,2-c]imidazol-
6



wherein X is a |eaving group and Ar is as defined above, or a .8 WO
02/ 40484 PCT/JPOL/ 10002 salt thereof in the presence of a netal or a netal

conmpound.wb®2ko484 et hod for produci ng a conmpound of the fetiupaiiobhz ~ CH2)
Ar i ~~ (') 4 Nwherein Ar is an optionally substituted aromatic ring and n
is 5 an integer of 1 to 3, or a salt thereof, which nmethod conprises

reacting a cpnpgupdn@bntmignifger nula: Ar-X (I1!'1") wherein X' is hydrogen
atomor a |eaving 3roup and Ar is as defined above, or a salt thereof, with
a netal conpbum$-dr-hydrawi-4, /-diavdrevinpyrralebmfosd dndaiie FadhoNa: U ~
~ CH2) n (! LelL 'h%m? def.iped above, or a salt thereof. [20] A
nmet hod for 5%%3@8??5 gﬁaggﬁéca P?'é%ﬁ?ve conpound of the conpound of the
formul a (|- 1jt)oré-d 7shydresteree df-dihpdedr SE5prerdbell b@mel inddazalact-vag-a-
m xt ure of LGal_ isomers of the compound of the fornmula: HU ~ CH2) n N
(1-1) (R1 cﬁgﬁﬂ%iém?a%'nﬂ wherein n is an integer of 1 to 3, nml is an
i nteger of 1[&lo Zhendonmuad pht Eheraboive) tnic¢h ,isRenaadafRianes wWhersime , or
di fferent 20_,and_. each is independently a_hydrogen at.omy an optionally
subst i tut ed FUPGEIECoratpt FERA Lapt Bhati § SUBSLFLIAEd Yhi ol group, an
optional |l y spdst Thet@suitindoogr DL, abdreacyhicl dis anaehah i@ ralvher€in an

: h . o
opti onal 1y sybstilt edeINErsarhon o ouPy 308e{gShAR,LNe Posi tion of an

10 [10] The compound of [1] above, wherein the compound of the
formula (I) is selected from the group consisting of the
following compounds:
(x)-7-(4’-fluoro(l,1l’-biphenyl]-3-yl) -6, 7-dihydro-5H-
pyrrolol[l, 2-climidazol-7-01,

15 (+)-7-(4'-fluoro[l,1’-biphenyl]-4-yl)-6,7-dihydro-5H-
pyrrolo[1,2—c]imidazol—?—o;,

(1) -6- (7-hydroxy~-6, 7-dihydro-5H-pyrrolo[l, 2-c]imidazol-7-yl) -N-
methyl-2-naphthamide, and
(x)-6- (7-hydroxy-6, 7-dihydro—-5H-pyrrolo[l, 2-c]imidazol-7-yl) -2~

20 naphthamide.

{11] The compound of [1l] above, wherein the compound of the
formula (I) 1is selected from the group consisting of the
following compounds:
(+)-7-(4"-fluoroll, 1’ -biphenyl]-3-yl) -6, 7-dihydrq-5H~

25 pyrrolol[l,2-c]imidazol-7-0l,
(—=y-7-(4’'-fluoroll,1l’-biphenyl] ~3-yl) -6, 7-dihydro-5H-
pyrrololl, 2-c]imidazol-7~01,
(+)=7-(4’-fluoro(l, 1’ ~biphenyl]-4-yl) -6, 7~dihydro-5H~
pyrrolo[l, 2-c]imidazol-7-0lx

30 (—)—7—(4'—fluoro[i,1’—biphenyl]-4—y1)ﬁ6,7-dihydro—5H—
pyrrolo[l,2-c]limidazol-7-0l,
(+)76-(7—hydroxy—6,7-dih§dro-5H—pynrolo[l,2-c]imidazol—7—yl)—N—
methyl-2-naphthamide,

(=) -6~ (7-hydroxy-6, 7=dihydro-5H-pyrrolo[l,2-climidazol~7-yl) -N-

35 methyl-2-ﬁabhthamide,



WO 02/ 40484 PCT/JPA /10002 optically active conpound of the conpound of the
formula: / (Rs) nms O HO* NH OH HO (1V) O wherein each RO is the sane or

di fferentwemngsssgsa hydrogen atom C1_3 al kyl group, Cl_3 alkgryy/@beup, a
hydroxyl group, a s nitro group, a halogen atom such as a fluorine, a

chlorine, a bromne, an iodine and the |like, which is substituted at an

optional posijLen (e0n GiRERZeN -4 MtHr JBH- By ARo1d 1162k | Ohi §addd -F-yanda>
shows the position of” an asymretri'c carbon, to give a diastfereoneric salt,
separ at i ng ta@htbamided afidast ereoneric 10 salt and isolating an optically

active conpound gof ;L (guad%ﬂfg&%%gf}l?g?yn%@ég 6(1[’%}))';'] ﬁﬂ.&aila}equ?ﬂmg_ of

[ 20] above, erei'n the conmpbun i's tartraniffic acid of
t he fol | ow npphdhpwide. HO * ~ \ (IV-1~ *~ 0 z5 wherein * shows the position

of an asymmet.rj.c rbon.. [ 22]..The 0}..a ,lyg]greinthe m xture
of the opt5i C ]12|]i slgkrroc%flgt' g %er fqu%%i]%gl%léﬁ %tﬁa?9¥gpr esented by the
foll ow ng fofiall aa pPiarmaCei)ica Raompositiom-cqntainihgl @ /comphiuikl 2or vdher ei n

nis an integer, of to 3 EG[SEd.R'g@éea%hgesane or different and each is
i ndependent IRF % HYdFBERTP 2smid) 51 bviedr 28872 wo 02/ 40484 PCT/ JPOL/ 10002
al kyl group md *TishgMarinBeepobddl GomdPbsabi@s WHTHNLB] cals@rdjomwhifR 3]s fe
di astereoneric salt of a_conpound of the formula (I-1)
steroid Cy7,20-lyase inhibitor.
10 [15] The pharmaceutical composition of [13] above, which is an
antitumor agent.
[16] The pharmaceutical composition of {13] above, which-is an
agent for the prophylaxis or treatment of breast.cancer or
prostate cancer.
15 [17} An agent for decreasing androgen containing the compound
or a prodrug thereof of [1I] to {12] above as an active
ingredient, which is used ceoncurrently with an LHRH receptor
modulator,

[18] A method for producing a compound of the formula:

HO (CH,),
N
Ar
| /> (N
N

wherein Ar is an optionally substituted aromatic ring agg n is

20

an integer of 1 to 3, or salt thereof, which metheod comprises

reacting a compound of the formula:

(OHy),
| "/> an
N

25 wherein n is as defined above, or a salt thereof and a compound

of the formula:

Ar—X an

wherein X is a leaving group and Ar is as defined above, or a
8




and a conpound of the fornula (1V). [24] A diastereoneric salt of a
conpound of the formula (1-2) 5 and a conpound of the fornmula ,(1V). [25] A
di ast_erecwgromo‘ﬁalt of 6-(7- _hydroxy; PCT/JP01/10002

6, 7- di hydro-5Hpyrrol o[ 1, 2-c]i m dazol - 7-yl ) - N- et hyl . - 2- napht ham de and an
optically active tartranilic acid. [26] A salt of

(+)-6-(7- hycg’aqﬁ/ 'tﬁel?egf W@ﬂéb&:@é’éﬂ&l QA4 Rdal o1 a metal compound.

c] i m dazol N- et hyl - 2- napht ham de and (25, 3 %tartranlllc aci d.
[27] A pharnﬁbﬁutAd@ﬁth9§n§9§|PIQﬁPQ&@ﬂtalﬁ¢mQPuQ§s°£n %%t qravlaggr edi ent, an
optically active conpound of the conmpound of the formula (1-1). s5 [28] A
nmet hod for p (of @H@p optically active conpound of the formula: 0 OR HO
Ar 1 N\ (VI I'!E , N R wherein Ris a protecting group, Ar is an

optionally sWpstI d arongf c ring and R is a |ower alkyl group having
20 1 to 6 carbon or an aryl al kyl group, which nmethod conpri ses
reacting a conpoundl of the formula Ar NNI) N R O wherein each synbol S

as defined ahove,, §Fa sal t thereo{ gq&ound E t he for g
W0 05 40494 BEREIBORF HD 0 PRISERALLY cErtaHEFER Fibuelis Hiad il an
i s as defisnegh abegeri 6f thepresence ofita thbireat, lvigahdmetR?&] comprasebod of

[ 28] above, wherein the chiral Li and |SL$_C|nchona al kaloid. [30] A
compound of ??&Fqﬁﬂgnﬁlﬁpmpquq RL fhe form |-1) N-CO

Ar—X' a)

wherein X’ is hydrogen atom or a,leaving group and Ar is as
defined above, or a salt thereof, with a metal compound or

10 metal, and then with'a compound of the formula:

o= (s
> an

N
wherein n is as defined above, or a salt thereof.
[20] A method for producing an optically active compound of
the compound of the formula (I-1) or a salt thereof, which
15 method comprises reacting a mixture of optical isomers of the

compound of the formula:

HO (CH,) ,
NN
(RI) r | /> ( |'_-1 )
N
®RY,

wherein n is an integer of 1 to 3, ml is an integer of 1 to 4,
m2 is an integer of 0 to 3, R! and R? are the same ,or different
20 and each is independently a hydrogen atom, an optionally
substituted hydroxyl group, an optionally ‘substituted thiol
group, an optionally substituted amino group, an acyl group, a
halogen atom or an optionally substituted hydrocarbon group,

and * shows the position of an asymmetric carbon, with an
9



R~~~ R wherein R6 and R are the sane or different and each is independently
a hydrogen atomor a lower alkyl group and Ris a 10 protecting group,
salt t herng@foz/4é484] A conpound of the formula: Rs \N-CO R peThpé1ribpo2R

wherein R6 and R are the sane or different and each is independently a

hydrogen atomor a |l ower alkyl group, Ris a 15 protecting group and R

a | ower al kyprgeQupy NatiiRg LohBothd®lofdRhal ¥omdditla 8EOHRe Mrm@i1sal t thereof.
[ 32] A production nethod of a conmpound of the formula: HO Ar N ( 1-3) N

wherein Ar i
t hereof , whi
WO 02/ 40484
Qis a leavi
cyclization

specificatio

o

is an integ

S an optionallygiubstituted aromatic ring, 20 or a salt

or

is

a

ch meghod e&np i"g subjecting a conmpound of the formula: 12
PCT/ JpOL/ HOAr ( / (X)NR wherein Ris a protecting group,
aRL A is as defined above, or a salt thereof, to a

reapgtio DE TAI LED,RESCRI PTION OF THE I NVENTION 5 In the

of

chOBynbol in each fornmula is defined as follows. Wiile n
to 3, it is preferably 1. Wiile nlL is an integer of 1 to

4, it is preferabgy 1 or 2, particularly preferably 1. 10 Wiile n2 is an
integer of 0 to 3, it is preferably 0 or 1, particularly preferably O.

While nB is wirkretihegeth G istthd,same b8 @iFfedienbl ¥nd i a3hypaogésul arly

preferably 1.

5

10

15

20

atom, C;-3 alkyl group, Ci-3 alkoxy group, a hydroxyl group, a
nitro group, a halogen atom such as a fluorine, a chlorine, a
bromine, an iodine and the like, which is substituted at an
optional position on a benzene ring, mé is an integer of 0 to
3, and * shows the position of an asymmetric carbon, to give a
diastereomeric salt, separating the obtained diastereomeric
salt and isolating an optically active compound of the compound
of the formula (I-1).

[21] The method of [20] above, wherein the compound of the

formula (IV) is tartranilic acid of the following formula:

wherein * shows the position of an asymmetric carbon.
[22] The method of [20] above, wherein the mixture of the
optical isomer of the formula (I-1) is,that represented by the

following formula:

HO (CH,),
.

(1-2

N

wherein n is an integer of 1 to 3, R® and R’ are the same or

R
)

R

different and each is independently a hydrogen atom or a lower
10 '



VWiile md is an integer of O to 4, it is preferably O or z5 1, particularly
preferably 0. Wiile-nb is an integer of 1 to 4, it is preferably 1 or 2,
particul agby/mésgierably 1. While n6 is an integer of 0 top@r/ypPér/10602
preferably O or 1, particularly preferably 0. 20 The optionally substituted
hydr oxyl group expressed by Rl, R2, R3, Rand R5 is exenplified by

unsubsti t ut ed IRMdGRXYD SHDOUD .shbR¥eFhaldog®itios: o8 an GsyhmabkDX YoM such
as net hoxy, ethogg and propoxy%% | ower alkanoykgéé &e. g., Cl1 alkanoyloxy
group such ak?3HcelyliRaFexsamerni i 6fy#, CoRfaBaprtyths femmutle: (Tal

car bamoyl oxya{ €5 Gompsdsd e ichit edrfar LRyl oxy, carbamoyl oxy substituted
by 1 or 2 Cl1-4 al kyl, such as nethyl ¢car banoyl oxy, et hyl carbanoyl oxy,

di met hyl car biafdy | Bxdiastierenperie ety odx g, camnpnge oy thar frmmliaoxX -2t c. )

and the lik i I i 1yt thiol group expressed by R, 13
VO 02|40454%@?%%%@?%%%&%@@3%&5 is exenplified by

unsubst i t ut e &hi Bl digshegeohewee zdkylofhbo (-ehydupxyr 6V -ditmfdao-BH-0 such as
met hyl t hi o, l.t.hi, 0, and. nr thi o)y | ke .t hi e.d,,..Cl-4

al kanoyl t hi & %&%qgu%hggls“&&%%;l e éin%‘\é%hﬂ%i %3%%&%“98%& L'Fhe 1ike.
The opti onaldptizabdyi actievk aarteant bigp edpressed by Rl, R2, R3, R4, and RS

is exenplifi by _unsubsfj t ute i.no, | ower_alkyl am e. ¢g.,.Cl-4

al kyl am no sﬁ?g% B ?%[%)ﬂfar#&uﬁ?_ ﬁnﬂwd&ﬁf‘xa a?lﬁélg{yéiﬁ?rgﬁféﬁm%tﬂ[(lk we

al kyl ) am o dimidazol+ (Gl 4-NEdehity+2-atdphehatithe asndli (81, Bg) apdno and

di et hylam no), .Cl 4 al kanoylam no (e.g., acetylam no, propionylamno, etc.)
and the |i ket f¥E8T4dVF aSdftessed by R, R2, R3, R4 and R5 is exenplified by
al kanoyl , gr o 1( ea gharrabedt2bXRNIME 10O Sttt Bhihg! MYs . ars Aqekyl and
propi onyl) , alkylsul fonyl group (e.g., O-4 alk Isulfonyl group such as
net hyl sul fonv}grawaea?hy%mﬁgfdﬁ@ﬁ)ly a¢olie §eBRpURe Qf theefeBhound Gy dhe,
napht hoyl, etfrmiuiadRropfionally substituted carbanoyl group (e. g., nono-
or di-Cl_lo al kylcarbanoyl group such as nethyl carbantoyl, ethylcarbanoyl,
20 di net hiA cb?ﬂian%ym?t}m%tfﬁyl predeging anneRblcalliactéve ocerpaungr BEnoy |
group such ag,phepyl¢at banoyl and di phenyl car banoyl ; nmono- or di-C7-16

ar al kyl car banoyl group such as benzyl carbanoyl, dibenzyl carbanoyl etc., and
the like), an ovtioa?lly substituted sul famoyl group (e. g., nono- or

di -C1-10 25 al ky I'tamoyl group such as net hyl sul tanoyl, ethyl sul fanoyl,

di met hyl sul f §goy! J di ethyl sul fanoyl and the |ike, nono- or di C6-14

aryl sul f anoyl upysuch as phenylgul,fanoyl, di phenyl sul fanmoyl and the

li ke, nono- & di EJG aralkylsuﬁ?géogl group such as benzyl sul fanoyl, 30
di benzyl sul fanoyl Ulete. and the like) and the |ike. The hal ogen expressed by
Rl, R, R3, R4, R5 &pd Y is exenplified,by fluorine, chlorine, brom ne and
i odi ne. The "hydrocaRbon group” of the "an optionally substituted
hydrocarbon group"” expressed by Rl, R2, R3, R4 and R5 is 35 exenplified by
chai n hydr océidx@ingROtP &rpmmtctingystagnr Beniddan MRi@Ha40484 group and
the |ike.

substituted aromatic ring and R’ is a lower alkyl group having
20 1 to 6 carbon atoms or an arylalkyl group, which method

comprises reacting a compound of the formula :

0
N
A’J\[\> Vi
N

wherein each symbol 1s as defined above, or a salt thereof,

with a compound of the formula:

11



PCT/ JPOL/ 10002 Exanpl es of the chain hydrocarbon group include |inear or
branched chai n hydrocarbon group having 1 to 10 carbon atons and the |i ke,
whi ch ar qygRegedsk cal 'y al kyl group, alkenyl group 5 and tp@mbhhgmﬂg t hese,
al kyl is particularly preferable. Exanples of the "alkyl" include C1-10

al kyl, such as nethyl, ethyl, n-propyl, isopropyl, butyl, isobutyl,

sec-butyl, tertbutyl, n- pentyl |sopentyl neopentyl n-hexyl, i sohexyl
etc., and th o't h preference given to. Cl_6 aIkyI (e. g., 10 methyl,
et hyl, n-proﬁ@ﬂ [

opropyl, gﬁy sec-butyl, tertbutyl etc.). Exanples
of the "al kenyl gr®up" |nclude | 0 al kenyl group, such as vinyl,
1-propenyl, allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl,
i sobut enyl , weerdint Enys @tha],oga:ndatdsre, IR"ke,s a6 t de pimsfderbnwe, givethet 0 C2_6
al kenyl grou (e. 15 wvi penyl, allyl etc.). Exanples of the
"al kynyl gr nﬁ%leﬁe Cﬁhﬁﬁé F 9%?? group, such as ethynyl, 1-propynyl,
E)r opar gyl ﬁt [29] anke tdilﬁ:hldckel,f \N&&? a]rho&fetﬁr ell‘ieﬁe%{ \;mre t:h;f?l &mabylnybl g(rjoup
e. g., ethy et c. es of the cyclic hydrocarbon group include
cyclic 20'%y%¥ o%lﬁggﬁgP ‘having 3 to 18 carbon atons, such as alicyclic
hydrocarbon oS OUPA @gmggﬁdd:ohydn@caﬁaﬁnagroup and t he I|ke Exanpl es of the
“alicyclic hydrocarbon group” include nonocyclic group consisting of 3 to
10 carbon atons and 25 pol ycyxlic condensed ring, such as cycl oal kyl group,
cycl oal kenyl group, and hicyglic gr tricyclic condensed ring of these and
C6_14 aryl (e.qg., ZeNE{tC. fxanpl es of the "cycloal kyl" include C3_6
cycl oal kyl , RlUch gs ' Iobutyl cycl opentyl, cycl ohexyl etc.,
and the 1ike & 0 (an "cycl oal ké Mrigroup" i ncl ude C3_6
cycl oal kenyl _group, such as cyclop,openyl cyclobutenyl, cycl opent enyl
cycIohexenyIRetc and the like. EXanples of the "aronmatic hydrocarbon
group" incl 0GyC r t ocAar p Q nsed pol ycyclic
35 aromat i cu‘%? roglar%‘bo'—’l“nﬂcfg;rff’(iu%{]%ntj'aﬁe EMF %%ﬁggg??@n%f 3§18 15 WO
02/ 40484 PCTin]d&pb’rﬂd@ﬁﬁBycarmmro@enrmtomrumh dowespaekﬂtyflr gablhy &6d R iar ul ,
such as phen htht naph ndenyl, 2-anthryl and the
like, w t pél %ﬁé‘g |v to E E)pa hﬁlre(Ofl ( phenyl etc. ) and the
Iike 5 The smbBtAIuemﬁmhhhbfthhe ﬁhanﬂahydrocarbon group"” may have in the
"optionally substituted hydrocarQﬁG group”™ is not subject to any particul ar
linmitation. Exanples thereof ‘Rg e hal ogen atom hydroxyl group, al koxy
group, acyloxy group, alkylthiog group, acylam no group, carboxyl group, so
al koxycar bonyl group, oxo H@ al kyl car bonyl group, Cycloal kyl group,
aryl group, aromati eLex 00y icpgroup and the like. These substituents
are substltu ed i dal | yllacoept abl e range on the "chain hydrocarbon
group", wher B\n -@ iéi tution of @hﬂ_qs)ubsti tuent is 1 to 5,
preferably i5 HGOO . er of substituent .is not |ess than 2,
t hey may be Rhe same or different. RThe substituent that the "cyclic
hydr ocar bon ghoup may have in the "optionall ubstltuted hydrocarbon
group” is no¥ Te& ard dyaparthec seRe PF iihe et eRdgARs i8her eof
i nclude 20 hgggamdahe chﬂeedengﬁea@,oﬁlak%wegrmm YRBLPXYR H HUP.,
al kyl thio group, alkylsuhfony %{oup, mono- or _di-al Kyl am no group
acyl am nolgrBrptectdngogyPupgrangh R’ afRok ykaitaiofyHkydr P Jawingl éarq)&ppr
group, alkylaﬂrégylari gleg& | QURa18rtler@opup, aromatic heterocyclic
group and the |iKe. esé 'substituents are substituted in a chenmically
accept abl e r &gk bnpm@lc@sﬂn methodrok & lsonpgued Pt thisefermutae nunber of
substitution of the substituent is 1 to 5, preferably 1 to 3. Wen the
nunber of suHBt{jfuent is not less than 2, they nmay be the sane or

different. 32 nples of the "hal ogen atont include fluorine, Chlorine,
br om ne, i odf'he a he |ike. Exanpleg-gf the "al koxy" include CI1-10
al koxy, such as Xy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy,

sec- but oxy, pentyloﬂy hexyloxy etc and the like. Exanples of the
~ "acyl ox rou i ncl.ude 3s 0, .al kyl - car bonyl ox e.g.
ace?oxy? growﬁ %9 %é optlon ﬁXy subs tuteé omatlélrlng,( 9
20 or a salt thereof, which method comprising subjecting a

compound of the formula:
12



WO 021 40484 PCT/JP01/ 10002 etc.) and the |ike. Exanples of the "alkylthio
group” include G -to alkylthio group, such as nethylthio, ethylthio,

propyl t hiypg op/gsaps opyl thio etc., and the |ike. Exanpl es of pth8ro1/10002

"al kyl sul fonyl group” include Cl_|o alkylsul fonyl group, such as 5

met hyl sul fonyl, ethyl sul fonyl, propylsulfonyl etc., and the |ike. Exanples
of the "acyl am no" dncl ude fornylam no, difornylam no, nono- or di-Cl-to
al kyl - car bonyl am (e. g., acetylam no, propionylam no, butyrylam no, -
di acetylam no etc.) and the |like. Exanples of the "nono- or di-al kylam no"
i nclude so t e/simlar to the aforenentioned | ower al kyl am no and

di (1 ower)al k inag.N Exanpl es of the "al koxycarbonyl group” include Cl_lo
al koxy-carbdiyl g loag such as net hoxycarpgnyl, ethoxycarbonyl,

pr opoxycar bonyl , r opoxycar bonyl, butoxycarbonyl etc., and the |iKke.
Exanpl es of the 15 "al kyl carbonyl group™ include Cl_|Io al kyl -carbonyl
group, such as acetyR pr opi onyl , butyryl val eryl etc., and the I|ike.
Exanpl es of the "al kynyl car bony|  group” i ncl ude C3 | 0 alkynylcarbonyl
group, such "RereiRyRyAL & BERFECING N Ry | @a+-‘-b(ﬁ191ea"2f390w CRAPBRYLS et c.

and the |ikegg 'éé@ﬂﬂé&sawvet her20 s&McliorlkyE, wcal & 1%!;&:9%5@@&&/'

such as cycl opropyl, cyc obutyl cyclopentyl, cycl ohexyl etc., and the,
| i ke. Exanpl es of the ° WW%C‘PW'@G‘I@K @F yTHE MNEEO%henyI

Inapht htyl; 2- nap@ﬁh{ﬁg %ﬁ? CiridRe e dalckes ﬁ Eeniar euati c
het erocyclic group™ include nono-, di-or tfi-c c |c 5 aromatlc

het er ocycl i defriveg aonfclilowsg, besi des the car bon atom 1 or 2 kinds of

hetero atom pref i sgl e 1,0gen, oxygen
and sul fur, and tﬁﬁfﬂl kneji Spem? %ﬁoff g?oeiamc)clt 2 %ﬁl enl;Hbf p)g?rl dyl,

furyl pyrazi nyl, pWhibe dulnyls, anmioteegdrylof pytazél yit, J.E-hpaefﬁx;dbly 1 or
isothiazolyl Xaz,0 I pyridazinyl, tetrazolyl, quinonI,

i ndol yl, isoi’ n%&ng%f%y’t%é’ng gzl(%% ment i oned. Exanpl es of the "al kyl "
include Gb | o al kyh;leuﬁm maﬁEﬂ.iﬂt/égeIEtolfyb tprapyt, iissppefamdblybot gt ,
sec-butyl, tert-b tg ent etc d the like. 3s The substituent that
the af or emert| é’ﬁég H%‘?Jééé’%ﬁé 021 40484 PCT/ JPO1/ 10002 group" may
have optionally hahilet®B S.s aheiﬁt@jﬁzy of totd,5suhstiist peatsraigwn bel ow in
a chem cal | y accept abl e range. | es of the substituent include hal ogen
atom (e. g.,3 IPGGEFHE larhy eﬁgra}%}n};rﬁ ‘ne etc.), hydroxyl group, Cl_6 al koxy

5 group (e.g., neiREXY, m@tﬂzpmi 1IREQPOXYHE 0SOPr PPBLY iseheeeralq Lherl i ke.
Exanpl es of the | ower_ al Ky group expressed by R6 and R include linear,

br anched G ]c'y(HaFt‘ElﬁPWllhﬁeﬁsri 1% % carbon atons, which are specifically

met hyl, ethyl, n- wmpalmsllcs a0PhO&Yds JEULYLo i sohutyl preserdiiyh, or

tert- butyl cyclopro cycl obutyl ‘and the |ike. Exanples of the Cl-s

al kyl expresdedagyi "H’"PGY rrefer Jor branched al kyl having 1 to 3 carbon
atonms, which are gRecsihéald vnMehb¥der &ENYl toN3 Priapuls, pkasdFANRYl oagd the
like. i5 Exanples of the Cl_3 al koxy expressed by RO include |inear or
branched al Koxpasiirabanly prefeaabbn &t ons, which are specifically methoxy,
et hoxy, n; oprOpoxyThbsgﬁfﬁcﬂﬂ?%tyaggbémdﬂeﬁehy@@xﬂ :SEb! B4y B the

i mdazole ri ng at 0 Tor exa , am no- protecting group;, which
i s specificdbyRGLRID &r @mnyRownexhwplx@edgby Beﬁ\zlgs@@m’aesihwdmwl) c| 6
al kyl car bony, ]_qmﬁme ( eLt - ut yl n (1Y

aryl sul fonylé tlQWer %}f]ﬁg{ esE b(lfj')e/tagﬁg)g9d¥%¥ Fk'l?/ ganel&rl{)gggff onyl ,
trityl and tmol:qykendelampm)ngloper cniddalnpyzsxzubas-tq t,ut:ed ,alkadoyboxy/| .

Proferably. ddods sAROOZY QUTRLOLo@r0R 3001 B Tl BhaURy The

substi t uent €se may ogen at uorine,” chlorine,
broni ne, 2s0dustdtatyd @irtﬁmwlyllykycee l:gmyhlnéebs’gltutadebyrbamsdpi}qmyl ,

' ;/gl g(r)y;bghf gld ni trgog{,og an (%ugzhg kle,orv\/ae&le_i4 nai[k@i’ntégtéﬁraé)f substituents

methylcarbamoyloxy, ethylcarbamoyloxy, dimethylcarbamoyloxy,
diethylcarbamoyloxy, ethylmethylcarbamoyloxy etc.) and the
like.

30 The optionally substituted thiol group expressed by R},
13



Exanpl es of the lower al kyl group having 1 to 6 carbon atomat R include
| i near, branched or cyclic alkyl group having 1 to 6 carbon atons, which is

speci fi caybymmkhy| , ethyl, n-propyl, isopropyl, butyl, iscpupaiinooz
sec-butyl, tert-butyl, a5 cycl opr opyl cycl obutyl and the like. 18 WO
.02/ 40484 PCT/JPOl/ 10002 The aryl al kyI group at R may be benzyl and the

atom br o e At 1 ke 3 sl led Ry iR LOLOGRY ANBT EOLE "¢
benzencenl Lm'roaykybﬁmﬂgﬁgm oo etes) and the Like. The I oayin
group at uQ |%§§ﬁi}? qurfcgd:rgyyﬁﬁ%jsc@ ’?Téﬁf’lgSnagk%ﬁ%ﬂdtpé’aar(ﬁ 9y e °

above- nent i afle@n¥ylfhto qpidupnalitly &ilkskitiutRib armpbpibhyEHiRPr aaent ed by
10 Ar is exenpli f| ed by one or nore optionally substituted nonocyclic ox

bi cyclic drdig itd¥Bondensed rings) and the like. Ar is preferably

exenplified by anTﬁ@%ﬁl@ldaﬁ.wugﬁéﬁﬂtﬁﬁ@daéﬁﬁ%|g§:o|i1bn6x§@é‘§s!e‘€i b@gabf Sto
10 atons including Q t shetero atons) as ring constituting aton(s)

wherei n t he X% %r'oﬁ‘at?réd rﬁ ngS | EFBRAEFT P ESHRERL Bt eiatdReY e1OWSHy i n t he
formula (1) NAofiBmiAohed &0 2l QmbiiaYnd SaERAUN aieﬁeﬁmﬂ?fno}ubst' tuents for

the an optionally substituted aromatic ri ng represented by IS

exenpl i fi ed ¥hvépmionatnd pyopyleninddd Whdiewgr iijr]@ll@am@ml thad -1,y di (Ci-g
substi t ut gd n‘?tlgéﬁgl) aﬂ.‘lﬂ&'ps%%p a%pghﬁé‘\?rl&])égﬁﬂgséh&% nALAOGF oW, acyl group,

hal ogen ato opt1ona stit dF ocar bon group. The * "optionally
substituted EW@NWBIHQ!!!Q)U@ g-'; opcé@i@ﬂwxosupswmmé@namncﬂg:.wphd tlaeyl
group", "hal n atom' and "optionally substituted hydrocarbon group” are
each exerrpli i'ed by those 25 nentioned with regard to the above-nenti oned
Rl, R2, R3,. R an@hRSacyh a:dpeessemme; )R%,AR®i R'papd Ralibyerenpldifiedf t he

forrrula 1) ,and 0 of the for rticul arl referahly a grou
Tormula (1) and.3.0s0pe.0l.d e Lorml 2 (2 copart ol auby preforsly a oroup
fornmul a (fs Zla)cdtﬂylrrah& pmﬁm@hzbe qudsmflfbhglgqrmgs (@f gthecltpr mila (1-2),

80 B e ST el AT

particul arl yagaf q&aﬁbe(eﬁﬁ Cbehbey ) (ﬁd)p_&oyﬂ_ t:li@rftcplrowLae{a)),, angroup of
the formula: 19 02/ 40484 ~ t %2 Ra t2- PCT/ JPA /10002 wherein
each symbol FRHLDaGLY; FRFHEGFED ¢ Wé(lpﬁﬁ‘?%ﬁ’a @ aRARST Phéighoups of

the forml a {ByhkarBaféPLR6her Shen ek m%tﬁyﬁﬁﬂrﬁndy&,héfﬁﬁ&fhﬁaﬂl Ly
particularly preferable. 5 Preferable exanples of _the cor‘rgound (1) of the
present 20 “dimethylcarbamoyl, diethylcarbamoyl; mono- or di-Cg-14
arylcarbamoyl group such as phenylcarbamoyl and
diphenylcarbamoyl; mono- or di-Cs-.;6 aralkylcarbamoyl group such
as benzylca;bamoyl, dibenzylcarbamoyl etc., and thg like), an
optionally substituted sulfamoyl group (e.g., mono- or di-Cj_ip
25 alkylsulfampyl group such as methylsulfamoyl, ethylsulfamoyl,
dimethylsulfamoyl, diethylsulfamoyl and the like, mono- or di-
Ce-14 arylsulfamoyl group such as phenylsulfamoyl,
diphenylsulfamoyl and the like, mono- or di-C;-14
aralkylsulfamoyl group such as benzylsulfamoyl,
30 dibenzylsulfamoyl etc. and the like) and the like.
The halogen expressed by R*, R, R?, RY, R® and Y is
exemplified.by fluorine, chlorine, bromine and iodine.
The “hydrocarbon group” of the “an optionally substituted
hydrocarbon group” expressed by R!, R?, R}, R and R® is

35 exemplified by chain hydrocarbon group or cyclic hydrocarbon
14



I nvention include the foll ow ng conpounds:
()-7-(5-nmet hoxybenzo. [ b] t hi ophen-2-yl)-6, 7-di hydr o- 5Hpyrrol o[ 1, 2-c] i m dazol

-7-01, (%o d2/4dagd | uor obenzo[ b] t hi ophen-2-yl) -6, 7-di hydr o- ptir/ase1/10002
pyrrol o[ 1, 2-c]i m dazol -7-0I,
(+)-7- (4'-f|uoro[1 1' - bi phenyl]-3-yl)-6, 7-di hydro- 5H

pyrrol o[ 1, 2- Qxi&q%he l%(é

()-7-(4" -1l L?OI‘BFl I phenyl]-4-yl)-6, 7-di hydro-5Hpyrrol o[ 1, 2-c] i m dazol -
-0l, i5 ()-6-(7-hExeknpdyest pT- thdé yetraorb Hygyocatiojrl g2oap. imclakollineyt)olN
rrethl-2-na ht ha e, . .

N cyel opRipehnd (haipuRssos=Ran FaP. BRPE doltg) 10 °arbon atons

c]im dazol - Znd xné- IEKHﬁ'W&HEHeare specifically alkyl group, alkenyl group

N- et hyl - 6- hyd 7-di hyd 5H | o[ 1, 2- d | 2
(7)y| )62 %gpmn(ﬁaﬁpagl{]?exy thelsex r(ikyl grpra?:t?.[cularﬂ]rIprgef%igbleo

()-N-cycl Oblﬂ:ééh Baf 7cf1>tdfe0>°mﬁy17~ di tpidiae- et pY41khol sdek as methyl,

c] i m dazol - }3 - napht ham de,

()-6-(7- hydlfd'- 16, n—mﬁqaydnolsppmmlm Suty2: c}sohHadol SgCyPYt, tert-
|sopropyl hao, dehy125 1, tyl, n- hexyl etc.,
()-6-(7-hy d;ﬂgﬁﬁ% 7-di hyd olgquentr%o (I)lefpgnch m%é’%‘yl'? ViS -ezxynapht hani de,
(+)-7- (5 nrtaﬁ@(ybentdfe)] ertbpheethr%C)e— glvedi by dtios Eﬂﬂ;ﬁyﬂréeojll 2-c] i m dazol

2ol i m Yy OB PR B P L P i Tee-athy REERZ O 1
[1, 1" - bi Pher’gut]yl- etgl)} - Exalipl:bmyxfr @hEI—mylk@iyi [goup? c:}nclmd@azeha , 7-01,
G0 A P S e LA T o e
met hyl - 2- naphtbuaehgey 2-butenyl, 3—butenyl, 1sobutenyl, sec-butenyl etc.

(;;p[\t}fﬁglmom%o%ke l£]Ze,h¥v(1r %Xgreferednchey%'rl(\)rer?l_\t.gyézrs a?gc%hﬁzrfltﬁrngu%az(e g., -yl)-2

(+) - N- et hyl vBinlyl; hydpopenyl?- di hydretahh.pyExalplesl o2- €fé Madazakli o
7-yl)-2-napht ham de,

(+) - N- cycl oRIP. 61 peL R oy - B maih guP R 5 1845 25| BfhyayLl, 1-propynyl,
c]im dazol - &5 BOphrdyDagtd hagndethe 1like, w1th preference given t?“Cps

(+)-6-(7-hy ro%}I Zxré’&;t‘ (cér% ?Hé&\{rr;)llg L, c]|mdazol 7-yl)-
Examples of the cyclic hydrocarbon group include cyclic
20 hydrocarbon group having 3 to 18 carbon atoms, such as
alicycliec hydrocarbon group, aromatic hydrocarbon group and the
like.
Examples of the “alicyclic hydrocarbon group” include
monocyclic group consisting of 3 to 10 carbon atoms and
25 polycyclic condensed ring, such as cycloalkyl group,
cycloalkenyl group, and bicyclic or tricyclic condensed ring of
these and C4.14 aryl (e.g., benzene etc.). Examples of the
“eycloalkyl” include Ci;-g cycloalkyl, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl etc., and the like and
30 examples of the “cycloalkenyl group” include Cs.¢ cycloalkenyl
group, such as cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl etc., and the like.
Examples of the “aromatic hydrocarbon group” include
monocyclic aromatic hydrocarbon group, condensed polycyclic

35 aromatic hydrocarbon group and the like consisting of 6 to 18
15



i sopropyl - 2- napht ham de, is

(+)-6-(7-hydroxy-6, 7-di hydro-5H pyrrol o[ 1, 2-c] i m dazol -7-yl )-2

napht hamiwie oz/40484 PCT/JP01/10002

(-)-7-(5-nmet hoxybenzo[ b] t hi ophen-2-yl)-6, 7-di hydro-5Hpyrrol o[ 1,2-c]i, midaz
ol -7-0I, (-)-7-(5-fluor obenzo[ b] t hi ophen-2-yl }-6, 7-di hydro-5H 20

l o[ 1, 2-
E)y;r(; ?5 -fl ﬁorro 12 ﬁéﬁ%l fr§ @?3cjglfaél¥y%ﬁrb" %ﬁgyfrolf%b[ fSZPth}'T%’dazol
7-01, (-) TL-r(apﬁ‘thtflu(ﬂ-ma[phl:hﬂ:ylrm-pmeheyltyl] 2-,nthryl- énd the like,
7-di
(

hydro 5H rrolo 2-~limdazol -7-0l , 2~

Yot s R, B2t el Br Cestropif. (9 dneaRbERYY.ShioyJand the

hyl - 2- naptiwani de,

apﬁt ﬁg‘rﬂ 3gf°py' 0o i Orla ' Iyangs S YT O Qb L aCl i dazol - 7~y 1) - 2

t
)
) - N-ethyl 1§m£e7mydh@x‘yogﬁnl?nﬁumydmgméaohp&ﬁoc%x@ubhnbel@lz@ i¥0not
) -
) -

ne

yl)-2-napht h~m de
N- cycl ob¥HBAecst. t‘? Wﬂrﬁﬁl@u#aﬁl%%}%@tépppyﬁxém%is JetanecdaiBriuds | ) - 2-
phttra”‘dehalogen atom h drox 1 group, alkoxy group, acylox group,
6- (7- hydr oxy-6, 7-di [yl-pyrro o[1,2-C]imdazol -7- y¥) Ni sopropyl 2-n
apht hani de, ,aJdﬁdtQ%O(g}'OUI& a(CWlﬁyléIE@xgerBl,PJCéFmﬂﬂQ%Hllpyr rolo [1, 2-c]

d | 0 48 L 2 Th d
of the 1 ot Lol U e R e LB i on T "
exenplified d:byclazaléwildgmft |acmlsar@up,smma§1c negtgneicycade dowaipt enfle. g.
hydrochlori dﬁ% syhat el’he%ehgg%g‘?%%tt% aBQ"élEé?ct:]ecu%ﬁ L? a?rc%%?ﬁ% adfyd salts

(e. g., acet triflUoroac nate
pr opi onat e, mciem:tablet nangeaton thactahain d»yallrat:erborrr@rimapés uwieredne the

p-tol uenesul fonate etc¢ t,he | . Q nd of he for and
a salt thered ‘1“&’ % B%S‘h% j't':)eSOEV\ﬁ?% u%si gﬁ%n as&e m.%: 3&&53&

i nventionis .1 He:ra nef et tthreenumh@cmmﬁ stbptatsent el ndESlesaé ttshaand hydr at es.
The prodru f the c und (1) neans.a c ound that is converted to
corrpgund (Ig)&heé(/imr?a gggglé‘?o?a&‘e)clof, gbff mrihi bitory action in the body by
reaction with an @néygﬁbstﬂiﬁa@&sitnhﬁ aséd‘cgr&dlt:hwdﬁd@arbaﬁ greupr adkug of

t he conpound conpound wherein i m dazol e nitrogen of corrpound (1)

i s acyl at ed %?V%I%Itaﬁedolf ODQ?HYdFW%? UheAn B¥AF PARACR: ggoup” is not

acetoxynEthyéﬁﬁjgbt to an partlcular limitation. Examples thereof include
(5-net hyl 2- oxo- 1, 3- di oxol en-4-yl ) met hoxycar bonyl et hyl ated, 20

pi val oyi o%%/n%ﬁ‘)rﬂﬂeé’t &§°Br Mfﬂﬂyf}xgﬁ%‘%yla&tké’&ycgﬁﬂﬁim&%tlew 9 Bnpound
wher ei n hydr mequa‘m@oap@ﬁ&@d d1ly1is81 a6xy RtRGup| kanaHt @ dRhaseitiminat ed,
sul fated, borated [e. conpound wherei n hydroxy of conpound (l) is
acetyl ated, $EQURM WV&P@H“O FrBFan6HFeRBE, gFPvaY o%@"é’&ar OBY¥} rACAPed,
fumal yl ated, 5 1%@%3& o, RERYL ag%eﬂreewi&@lrm%&aﬁﬁd &ha. ], and
the like are preferred. These conpounds can be produced by a net’hod known
per se. The wwfu@réma‘éb@rﬁmﬁﬁ;%wylmygmpagnﬁt the lgrkea pFr@seacol ogical ly
accept abl e f o BH4G

conmpound I %Sstla@félégvglgd?ﬁggsr oup?tggéc% %g éﬁ?‘%@%ﬁ“ﬁ??&ﬁ%ﬁ%ﬂﬁgﬁke,
salts with |mr@m|“@ysés@ Rydrogarbghkgtqunfet sheseih e sydbemohot assi um
A e L ConBiAliBB EE | hdTHh Bl SUGLLES £, €118 JRGASSEYY P15 3.

transition as zinc, 1ron,
When the number of substltuent 1s not less than 2, they may be

n
a

(-
(-
7-
(-
n
(-

the same or different.

30 Examples of the “halogen atom” include fluorine,
chlorine, bromine, iodine and the like. Examples of the
“alkoxy” include Ci.i0 alkoxy, such as methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy, hexyloxy
etc., and the like. Examples of the “acyloxy group” include

35 formyloxy, Ci-i0 alkyl-carbonyloxy (e.g., acetoxy, propionyloxy
16



35 like), salts with organic base (e.g., organic am nes such as 22 WO

021 40484 PCT/JPOL/ 10002 trinethylam ne, triethylam ne, pyridine, picoline,
et hanol anvo@2/46kB£t hanol am ne, tri et hanol am ne, di cycl ohexyptaureianeo2

N, N - di benzyl et hyl enedi am ne etc., basic am no acids such as arginine,

| ysine, ornithine etc., etc.), 5 and the |like. When the prodrug of conpound

(1) has a basic,g as ﬁ{gn@ r d nS

exenplifi eda%ﬁgaﬁ&sfptv&l?lﬁi@ﬁorgam ciagl gygzn%nora%g }J%:Még gd:t Elg fllléldée

hydr ochl ori cCiaei al kylitthiioc gaoup, sidhf esi meiatwkt,hlphoe’pﬂnm?rhluoam d car boni c
aci aceti.c _.aci.d ion

d, 10 bi b d, f
?(r:: fI uoroai:(éf}:lr é’ogtﬁﬁg’c:‘%ﬁ%’r?’r@mégpﬁo Glari B2 %cifrbe ll’lgﬁ'a W@Fﬁ #Tgtmﬁl c
acid, citri C“aa_OdydsuSﬁ@W]nlqro&pf’dlnﬂBideC CaGh &l]dj?&tshaﬂ@zsyﬂl fqmup,asma; as

ol d. suct JEhdane Ferh” ARATEG P o PacPUl Loy gt e ke Th
prodrug of qqméourmka(nlﬁle@aysfben@ ‘g afen®r i&ldlﬂﬂehfélﬁﬁl%mi%l le it has one
or nore asymmetric_carbons) in a np]ecule, both an R confi guratl on conpound

and an S 20 SEFEPYLABRIION MOBRFoR e~ AYRE -SaFRARY I N0 {Bofls ar e
enconpassed ddethA8nPAES eﬂ&%oﬁﬁ&ﬁ?ﬂ&hﬂﬁb, 'ﬁ%tghﬁl&zﬁ’iﬁmu'&ﬁaééb{lﬁnﬁﬁ“%enﬂ
wherei n the absol ute confi guration of carbon atom bonded 1o hydroxy 1s S
confi gur at i @nd jthepltker abramphes Tf shghomenahers ﬁétiiﬂ!:]eﬁml@ﬁ” include
compound JLRLERNLEH; PYr 2C RrOREUE dherft1 CATROHASLN A 9t AR 07 OUP OF an
acidic group can forma s t W|t an acl Ition sa or asalt with a
base. The salilowerhatkpbanine.d Bxkiiptiesnof aties “aulétomseﬁocmyé gxewptified by
t hose recit t f 0 o {n t he
fol | owi ng, f’(hjne‘ﬂc‘:lt(‘)jQ St %gqé‘%’gi’h%errkg"s%r g%l&eé’f o%r%(r%u i ﬁgﬁg%\%ié’z’% Salts
t hereof, ar eethXIyeabbonﬂ,y pw[pexyeatrhanyds ascm:mxyd:a@:bynjab,l of the
formula). F C ou II) a salt thereof
are sinply ?@t@?&”ﬁk‘&n}gﬂg %ouﬁg% tﬁk? ;E;:Ja%g ﬁpo% } ) can be
produced by, “dlkyleaanphel gﬂMp231ncMQe0211494ﬂ4cﬁCEhﬂP&1mlOﬁ@2pf, okhewi ng
met hod andthellke A starting and _a synt hetic

i nt er nedi at % AFeHEL 0RO g% lrﬁ gfa?gﬁyfh%cf “Or ﬁ'flgf%&e gd:k[e'as
exenpl i fi ed Exdmplegpesnthé |“)a.lk9hy$ubﬂﬁﬁ'iy&dgirOuﬂS‘EaﬁIdetﬂeaS;; & 51k9ﬁ91—i on
m xture or after ol ati on by _a known th CCH2) n HO y)lnNI
Ar NN (1) gﬂéﬁgn . group, \§ Fs|7t? cprb?nyl l—propynylcar on

propynylcarbonyl etc,, and the like. Examples of the

z

20 “cycloalkyl” include Cs-yp cycloalkyl, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl etc., and the like.
Examples of the “aryl” include Cg¢-4 aryl, such as phenyl, 1-
naphthtyl, 2-naphthtyl etc., and the like. Examples of the
“aromatic heterocyclic group” include mono-, di- or tri-~cyclic

25 aromatic heterocyclic group containing, besides the carbon
atom, 1 or 2 kinds of hetero atom, preferably 1 to 4 hetero
atoms selected from nitrogen, oxygen and sulfur, and the like.
Specifically, for example, thienyl, pyridyl, furylpyrazinyl,
pyrimidinyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl,

30 oxazolyl, isoxazolyl, pyridazinyl, tetrazolyl, quinolyl,
indolyl, isoindolyl and the like are mentioned. Examples of
the “alkyl” include C;-10 alkyl, such as methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-butyl, pentyl etc., and the
like.

35 The substituent that the aforementioned “hydrocarbon
- 17



wherein Mis a netal or a salt thereof and other synbols are as defined
above. Exanples of the netal expressed by Minclude [ithium io nagnesium
and the |lwb%z24648§ exanpl es of the netal salt include netapchabiith@eozsuch as
magnesi um chl ori de, nagnesium bromi de etc., and the like. The | eaving group
expressed by X is exerrpl i fi ed by hal ogen atom (chl ori ne atom brom ne atom

i odi ne atom ony. S Ifonyloxy,
et hanesul forsrg%%)ﬁ?y,m%lr; 1'% uor éé&a%ogy ch rggggégg% or{(r??y bxy,
p- t ol uenesulsubsy i buegn et csh)ownahelldMneLri |akeheﬁiraalc'lqmacaaptélb1d Jramgeconvert ed

to organic tal .co d [.), by.rea a -net al npound, such as
al kyl it hi TREERLSS B h 1R (Sk‘%s*:%’? %‘trrgflﬁﬁ 3¢ A ogeR aE MBS trfiand t he i ke,
and reacti nglebﬁ:hnépmwldnéL | bromiiey @by . wnrmmtyal yroap, -oOblabred.
Exanpl es of the alkyl lithiumto he used in this reaction include Cl 4

al kyl 1itHi GFOUBLAR: Gy MEFHOFY/ | $HIAXYm PEOBRAYs SSPLPPAXYim Y But §7<1 i t hi um
and the |likepewhiigd,is particularly preferably n-butyl lithium The anount

of the alkyl lithiumto be used in this reactionis 1 to 2 e glvale ts,
pr ef er abl y 1 to 1EvamRips,Qifefbs, loyrenr Rekyl a9¥9UR) SHRESFFOE %%p Binr).

The 24 WD {Qzh 48481 b/ JBELL LODP 2 %@’Elh@”ai]%ﬂp%%%ﬂ?el | & {4 @@rpdR0C to
0C, preferably from - 100C to -20C. The reaction solvenf is preferably THF,

tol uene and atems) i Welchwree RppsiblicrlllogarthybmethygnebrBFeRY reacted to
G Iy - Wh
give a fogr}%rogrg gergutﬁ)l 1Eob\‘.’l\€§1§l | Ie)%, Ettpiﬁ%i edce%:twb{le %i%g #{i en

magnesiumis r dW|t Yeaction T s from
-40C to &OC,cysilebutwbland rdwe 12BE€. t 0 40C. The reaction t| me is fromb

mnutes to about 20.NOHS 0 MER EOMRANA Clbledoded oy f8USRALAL vRLOG. 21 kY

lithium so in thr's ion an anron obtained by Teacting
al kyl lithiwn \hirhhcﬂedbrajlmﬂeftnaemngtl itfd Bocamor( tzdjmxsnewhic]rﬁlanH| de ani on)

af fords increased,.reactio i.el d., For exa he _canpoun an

synt hesi zed Sé’(?c?&%&lfz?l Y& lfo?FWndl %Eﬁ%g fslfjpr /a’\l?cilté) }‘Lﬂz a) St ep
A (Vb) a5~ ~a~ ExéfpBStod the0C; GlkoHy-exprdbsed by-R® ~imelhddl Bimgad R
Step E s (\gp b&ggéhed alkoxy having 1 to 3 carbon atoms, which are

specifically methoxy, ethoxy, n-propoxy, isopropoxy and the
like.

The protecting group of the imidazole ring at R may be,

20 for example, amino-protecting group, which is specifically Ci-10
aralkyloxymethyl (e.g., benzyloxymethyl etc.), Ci
alkylcarbonyloxymethyl (e.g., tert-butylcarbonyloxymethyl
etc.), Cs-12 arylsulfonyl (e.g., p-toluenesulfonyl etc.), di-Cj-4
alkylaminosulfonyl, trityl and the like, each being optionally

25 substituted, and formyl. Preferably, it is a benzyloxymethyl
group and a trityl group. The substituents for these may be
halogen atom (e.g., fluorine, chlorine, bromine, iodine etc.),
Ci-¢ alkyl-carbonyl (e.g., acetyl, propionyl, valeryl etc.),
nitro group and the like, wherein £he number of substituents is

30 about 1 to 3.

Examples of the lower alkyl group having 1 to 6 carbon
atom at R’ include linear, branched or cyclic alkyl group
having 1 to 6 carbon atoms, which is specifically methyl, ethyl,
n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

35 cycloprop&l, cyclobutyl and the like.
18



wherein Ris a protecting group (e.g., trityl group) and Qis a |eaving
group (e.g., nethanesul fonyl oxy group, ptoluenesul fonyl oxy group etc.). 20
In step Ayoloplidysym salt (VI) obtained by treating ethyl apetrab@/iobdzh
l'ithiumdiisopropylam de is reacted with conpound (Va) to give conpound
(Vb). The reaction tenperature iIs from-80C to -40C, preferably from-80C
to -60C. After t P4 RCT/ h1 er noiety,
conmpound (Vd) canﬁlﬁ8 % al né% B¥g®%gﬁ£§é % yg%;g%fg%él%gggggaggi%uch
manganese di oxi deEaamsbldwe dfi kbe ]:‘emtm@r QUoRp Aoy )tarmw:éudenlgaladgamhaltoho a
| eavi ng grou such as, net hanesu nic aci.d ester and and a heat
treatnent 5 &?\1 gnﬁr%g%céar(gfﬁ%e SRR &8%8%@1“(11} e)tccg J(e]“lélbt O%i ned. The
conpound (I Ia)ryq@mben@i@q/ th&pnﬂdemsdﬂ.lﬂdnylb}t)he eﬁcahhemmﬁmbhgd Br ~
ﬁ HBr Step G N Tr %%{he ound (Vf) described
in a publ i cattrl’@ljru(’@ %’Efi%‘?es‘%lé"%ﬁ?ﬂ{ dengpne n Bol. 56, 2000, pp.
1837- 1B50) |gbya@ﬂ@gﬁ1fgh%) xgoap@uymhﬁdkﬂhebyiaetreatnent w th hydrobrom c
acid and treated with ase to give conmpound { . As the base, pyridine,
triethyl ani ne andTPﬁel??‘kJé“?atgé’OBPe?%r%H{Se exeFRlEkad byn thesp dientdceeds from

0C to 100C, prgf %a@l_»a £4 B3 Uododdheted x0 A N R N f) NI) or Yzn~~
(XI) O Step HO HO Ar Step J R (X) D Ar NR Step

The optlonally substltuted aromatic ring represented by

10 Ar 1s exemplified by one or more optionally substituted
monocyclic or bicyclic aromatic condensed ring(s) and the like.
Ar is preferably exemplified by an optionally substituted
aromatic ring consisting of 5 to 10 atoms including 6 to 4
hetero atom(s} as ring constituting atom(s), wherein the

15 aromatic ring is bonded to a condensed imidazole ring in the
formula (I) not by a hetero atom but by a carbon atom.

The substituents for the an optionally substituted
aromatic ring represented by Ar is exemplified by optionally
substituted hydroxyl group, optionally substituted thiol group,

20 optionally substituted amino group, acyl group, halogen atom
and optionally substituted hydrocarbon group. The “optionally
substituted hydroxyl group”, “optiohally substituted amino
group”, “acyl group”, “halogen atom” and “optionally
substituted hydrocarbon group” are each exemplified by those

25 mentioned with regard to the above-mentioned R}, R?, R3,. R? angd
R°.

In the formula (I), Ar is preferably a group of the
formula (1) and a group of the formula (2), particularly
preferably a group of the formula (1). Of the groups of the

30 formula (1), a group of the formula (1-1) is more preferable,
and of the groups of the formula (1-1), a group wherein both R®
and R’ are hydrogen atoms and a group, wherein one of them is
hydrogen and the other is methyl group or ethyl group, is
particularly preferable.

35 0f the groups of the formula (2), a group of the formula:
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(11111) HO Ar Step KN ( I-3) OHHO Ar N (IX) Rwherein Y is a hal ogen atom
(i odi ne, bromne, chlorine), R is a |ower alkyl group having 1 to 6 carbon
atonms (e.w@ozss®ihy!l . ethyl, propyl, isopropyl, t-butyl gpeyBp@if@ec:

aryl al kyl group 26 WO 02/ 40484 PCT/JPOL/ 10002 (e. g., benzyl group
etc.), and other synbols are as defined above. In Step H, conpound (V1) is
reacted wth lithiumsalt (VlI) or organic zinc conpound (Xl) to give
conmpound (VII1). 5 Wen |itt galt (VI),is reacted, the reaction

tenperature is from-80C pr ef er abl éd'f‘r om -60C to -40C. When conpound
(VIl) is reacted with orga nc COFYDOL( ()XI: Ref or mat sky reagent) to

gi ve conpound (VI

i,g4 tenperature is from-80C to 40C,
preferably from i’

so 106GM The Ref ormat sky reagent can be prepared
by a net hod descfyli n a publication (Alois Fttrstner, Angew. Chem Int.
Ed. Engl. 1 ~82, pp. 164-189). By reducing the ester noiety of
Compound (VI'™ ), conpound (1X) can be obtained. The reduci ng agent to be

used for thig reaction is_ex lifie 5 Jithiuymal um num h i de,
Sodi um bor oMJYFEea8, S SRS Lora? o399V R e s e,
[Red-Al" 1" 'dnaidg the didi®s betheagdrmtilat @OPES AtdliRoup FHereindae 16 S0C,
preferably from 20C to OC. Moreover, bg,convertl ng an al cohol noiety of
conpound (1374 & al§ SRHCHERgREUD L PR R CHEA TN SEERERRI®, 20 hal ogen

(brom ne, schlori nergt€rdvi@@xhfiflés ke thedb¥Rps@Pouidst Xhe PréskRAti Ng the
resul ting conpound in the presence or absence of a base, conpound (I-3) can

be obt ai ned.imveatpaBeingluge bedfeblowimds ceperndssi on reaction is
preferably tpielnykanl fig, }ﬂie*i%b' b SRRIARA- 0L DE- and i RGqlb k- The 25
reaction terr{)e)ratﬁre I'S 3’?(; - 1%% pref erag}(y?—'so' - 880. As the reaction
sol vent, tolRyunelodd e opl imiidagolm@tdanol , et hanol, a mi xed sol vent ther eof

and |h§9 ke A1 REet eh ARG 284BTER ofhdnt2L y?) £6, 1-d¥hyars=su- Chiral |igand

10 pyrrololl,2-c)imidazol~7-0l,
(£)-7-(4’-fluoro([l,1’-biphenyl]-3-yl) -6, 7-dihydro-5H-
pyrrolo[l,2-c]limidazol-7-0l,
(£)-7-(4’-fluorofl, 1’ -biphenyl]-4-yl) -6, 7-dihydro-5H-
pyrrolo[l,2~climidazol-7-0l,

15 (t)=-6-(7-hydroxy-6, 7-dihydro~-5H-pyrrolo[l,2~climidazol~T7-yl)-N~
methyl-2-naphihamide,

{+) ~N-cyclopropyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l, 2-
climidazol-7-yl)-2-naphthamide,
(¥) -N-ethyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l,2~c]limidazol-

20 7-yl)-2-naphthamide,

() -N-cyclobutyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[i, 2-
c¢]imidazol-7-yl)-2-naphthamide,

(+)-6-(7-hydroxy-6, 7-dihydro-5H-pyrrololl, 2-c]imidazol~7-yl) -N-
isopropyl-2-naphthamide,

25 (%)-6-{7-hydroxy-6,7-dihydro-5H-pyrrolo[l,2-c]imidazol-7-yl)-2~
naphthamide,

(+) -7- (5-methoxybenzo [b] thiophen-2-yl) -6, 7T-dihydro-5H-
pyrrolo[l,2-c]limidazol-7-0l,
(+)-7-(5-fluorobenzo[b] thiophen-2-yl)-6, 7-dihydro-5H-

30 pyrrolo[l,2-c]imidazol-7-0l,
20



Step LORF HOAr NNR (V111') NO-.-~ Ar * NN ( I-3" ) 30 27 WO
02/ 40484 PCT/JPOL/ 10002 In step H, by reaction of compound (VII) and

organi ¢ Ayge2sampound (XI') in the presence of a suitable gprgpdyband
affords optically active conpound (VII1'). As the chiral ligand, optically

active am no al cohol derivative and optically 5 active am ne derivative are

exenplified. xanph es ply chi -0y _derivative
i ncl ude cincﬁgﬁgngkkaf%%ﬁkggéﬁ 5%ﬁ%#%%ﬁgn?ngfyﬁgpgﬁéﬁ&ggﬂg#{quinidine,
qui ni ne et c.pyrxokef hy?-epteddarel-harlephedri ne, o

Soonol et haing) L sghgcrack -SRI 4-Hf 1811 hapaEb gpol - 1 20

2- [ hydr oxy ( dydrenyl L n2tdiilmidamel hy+qdyrrol i di ne and the |ike. Exanpl es of

the optically actiyve am ne ingluyde artein and the |ike, By using a

U t bl e chi P S R o dr R P REE P Wt FRaRa e v -
confi gur ati aietbgn-RengiHttiangde,. The optical ly active 15 conpound (VIII') can
be led to optically active _caonpound, (1-3") _under_ the_reaction caonditions

simlar to th+d§é“F§Fl%%‘?RPéfrl§ﬁaNa*?y%%‘ya&n&"éimql)mﬁﬂ'emwtﬂ{&'(2r- 3). The
conpound (VId)imiWak6D-1-5/13 -St-aahhfhniecr i al of the above-nenti oned
reaction, can be obtained according to the 20 nethod described in

W099/ 54309. {#) -NsekhgbpodshyrEcxy bbtsiihyByoikinygrelsi bp2toimidazebact i on
of conpoupd {JJ1h'-p-ARchapmaeend (XI1). 0 0 Ar-X'f Zh N~ .-~ A N (| |

" ) RStep N(V I I (XI_ 1) 25 wherein Z is substituted am no group
(e.qg., dinettwi-Amcrelobihsiinp{Rehedranydni’ ndlhydndgidst-proroks [de-di no etc.)

and ot her sy . _as, def BQB¥ This reaction can be carried out
under the sa %§Eg§?dﬁ%€§néip?g%s a§ﬁFﬁ the reaction of conpound (I11) and

conpound 30 (+)I-6F (F~hydroxy-6,7-dihydro-5H-pyrrolo[l,2-c]imidazol-7-yl)-N-

isopropyl—2—naphtham%de,

15 (+)-6-(7-hydroxy-6, 7-dihydro-5H-pyrrolo(l,2-c]limidazol-7-yl)-2-
naphthamide,.
(=) -7- (5-methoxybenzo [b] thiophen-2-yl) -6, 7-dihydro-5H-
pyrrolo[l,2-c]imidazol-7-01,
(=) =7-(5~-fluorobenzo{b] thiophen-2-yl) -6, 7T-dihydro-5H-

20 pyrrolo[l,2-c]limidazol-7-0l,
(=)=7-(4’-fluoro[l,1’ -biphenyl]}-3-yl) ~6, 7T-dihydro-5H-
pyrrolo[l,z—c]imidgzol—7—ol,
(=}=7-(4"-fluoro(l,1’ -biphenyl]-4-yl) -6, 7-dihydro-5H~
pyrrolo[l,2-¢limidazol-7-0l,

25 (~)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo([l,2-c]imidazol-7-yl)-N-
methyl-2-naphthamide,
(=) -N-cyclopropyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l, 2-
climidazol-7+yl)-2-naphthamide,
(~)~N-ethyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l,2-c]imidazol-

30 7-yl)-2-naphthgmide,
(=) ~N-cyclobutyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[l, 2-
climidazol-7-yl)-2-naphthamide,
(=) ~6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[l,2~c] imidazol~7-yl) -N-
isopropyl-2-naphthamide, and

35 (=)~6~(7-hydroxy-6, 7-dihydro-5H~-pyrrolo[l,2~-c]imidazol~7-yl)-2-
21




28 WO 02/ 40484 PCT/JP01/ 10002 The compound (I) can be efficiently
resol ved optically by the use of a chiral colum (e. g., CH RALP. AK AD,

Dai cel CRgglosadegd Ndustries, Ltd.). Mreover, a diastereonpergpddbbozM th an
optically active acid is produced and, utilizing difference in s

solubility, a desired optically active conpound can be separated. A nethod
for preferablyprsgpai@ti ng the optically active conpound of the present

i nvention, nanely, the production nmethod of an optically active conpound of
conpound (1), zo PBftFREmd ofinthptiuamly Atk Bvnpsasambrinys@tdenpound
of the formy (oxh)a ssLdeatibhods! ddghdiheliby Nt LRLkONAM 1 HGREESEN
invention is characterized by the use of an optically active conpound’ of
the foll ow ngnathesf thoxdanid Wridssahtoplte.gal hydodahilicgndeeagelfiate(Rs) ~s 0

Il HO * NH * Ltic rnly pr ) £ rapilic acid of
t he forw|5ﬁ§?ﬁ°f¥£?§%§éf°s§iﬁ#(%f)' ﬁ%ggk%ggéf%} Isc?\?LmE%g?é;k 1'ai ns the
case where taadiragel | trifilniakdasefateseshasinabepphalsdte, efahatator reagent .
Both the (-)-conpoupd an t)-C und of. a, resolvi agent, tartranilic
acid, to be %°€&°Pﬁg?he°]g‘?’(ea§)§m %gﬁgﬁ?ﬁbﬂ‘aﬁﬁgﬁé %’f%@éd by a known

met hod, for mearEpleeul Etiea et hodollaenéslifbnateJetAM ietheSDTke. 70, 1352

(1948), J. Og. Chem, 25 33 993 (1968).. JP-A-10-218847, JP-A-2001-89431,
or a nmethod 29 05PTRRMIA s%?hﬁo% (Fosend e falh Fpereak meigga7.

Both the {r)bd afyidrabes) owidid a@@dencompassed in the present invention.
Hereinafter the compound (I) also includes salts and hydrates.

The prodrug of the compound (I) means a compound that is
converted to compound (I) having a steroid Cjq,2—lyase-
inhibitory action in the body by reaction with an enzyme,

15 gastric acid and the like.

As the prodrug of the compound (I), a compound wherein an
imidazole nitrogen of compound (I) is acylated or alkylated
[e.g., dimethylaminosulfonylated, acetoxymethylated, (5-methyl-
2-0x0-1,3-dioxolen-4-yl)methoxycarbonylmethylated,

20 pivaloyloxymethylated or benzyloxymethylated compound etc.]l: a
compound wherein hydroxy of compound (I) is acylated,
alkylated, phosphorylated, sulfated, borated [e.q., compound|
wherein hydroxy of compound (I) is acetylated, palmitoylated;
propanoylated, pivaloylated, succinylated, fumalylated,

25 alanylated or dimethylaminomethylcarbonylated etc.], and the
like are preferred. These compounds can be produced by a
method known per se.

The prodrug of compound (I) may be as it is or a
pharmacologically acceptable salt. Examples of such salt

30 include, when the prodrug of compound (I) has an acidic group,
such as carboxyl group and the like, salts with inorganic base
(e.g., alkali metal such as sodium, potassium and the like,
alkaline earth metal such as calcium, magnesium etc.,
transition metal such as zinc, iron, copper etc., and the

35 like), salts with organic base (e.g., organic amines such as
22



(+)-tartranilic acid can be used as a resolving agent. The opti cal
resolution of an optical isonmer m xture of the conpound of the fornula (I),
parti cul 3gby2/ldygs conpound of 5 the fornula (1-1), using apceg@biif@bd2y active
tartranilic acid, can be perforned by the follow ng steps. An exanple
conpound to be recited later, 6- (7-hydroxy-6, 7-dihydro-5H pyrrolo [1,

2c] i m dazol -, 7-.vl ) ; fhyl 4 2-n 1 de, | en. exanpl e of the
conmpound of ﬁrﬁﬁ‘e%%’}’}in%%n ‘I )tflsgﬁﬂ%ﬁj{ﬂaeﬂ ?y%ﬁcé{%g &%ﬁéﬂfﬁ' of the formula
{1-1) for thahanblamime ekipitanavliamind,n tirhetipaeslemtinenventi on, the optical

i somer m xtuf.e_enc ses not. goply,.a racem c. m x{ure_containing,the sanme
anounts of t yfi?g%fd’eang’ﬁ-SJ@Wgaﬁ%y%me ag@n ﬁ#?(‘t’upé’%&Snt ai ni ng
one of the optimeabci@®n@ich iad argichier 198nhe) dhanhihe etbgr .etth)A

di astereoneric salt_is first forned in a suitable solvent froman opti cal

i somer ni Xt e like. o

6- (7- hydr oxy- 6, 7diwhydrend repi-g! Of | corgolinll ¢ay Has/ay bhshk , TduBRpht ham
ide and optically active tartranilic acid. Tie hardly soluble salt that
preci pi t at e2$hEMENLoRFMMATG FRenflfidxFhe, Padt nigiyegplafied by salts -
pyrrol of 1, 2-glinm; dazghn s WoidNafB! SydardNaBhb hadlfle agdrbaiidan kicgqacid in
a nolar ratio of 1:2. Wen (-)-tartranilic acid i's used as a resolving
agent, a harmiltrisorabfle slfuriis peidedhfisphoric acid, carbonic acid,
(+)-6-(7- ; {di 0- r [ : igg%ﬁdaz &3 5 hyl - 2- naph
t ham de, gﬁédﬂ\,ﬁ%ﬁggaﬁ %%ﬂli'scﬁ%g%%% ga%‘%r ;]'/as’ctag% én%|{$§}¥g%% rl\éanl “ic acid is
used as a relscdmliungoa_gemq agilkar fhyaxsis @giid, saﬂ_zal_:'w' talgid, tartaric acid,

(-) - 6(7-hydroxy,6, Zaﬁ&?y%{&i%**agiéﬁ "l Rihi? SLE 4339k 4zyd) - Nmet hyl - 2-naph
t ham de preci plet ates, an

(+) - 6- ( 7- hy dredbhyanesdtif teytkr ecild, ppenzdrggsiilFonl ¢ nadiayolp-Teylgndbuleiomik- 2- naph
t ham de so ca%ﬁgeti Sfl aéa i Q,'%hf [ €€ {coranﬁigg Ln (%heSJ rmsof a scail t, from
the mother 1% Frart erst val-tof Jf‘lile preci pf”f’ja ‘es. 85 AR5 use of
the tartraniddicl,agldtaei@tdoiel edcb, and the like.

(7-hydroxy-6, 7-di hydro-5 rrolo[1, 2-¢c]jmdazal -7-yl)-Nnet hyl - 2- napht ham d
61900 DY otalt o Bbfopeedtdy wropapytid (15088 Be, b ElE 1% 3 SoBreo

possi bl e to waneerently use mineral 30 WO 02/40484 PCT/JPOL/ 10002 aci d,
such as hydrochlori¢_acjid, sulfuric acid, E){plgsggori C gci d and the |ike, or
organi c acids, sufR13€ Hcdtas oREi 8F MTHiSSATRe SR Y CHERRASE Rid, naleic

acid, and thgilddued! BSEh Vir IR 2oheE@hMAtiGraAgBbolr agldl aest he nolar ratio
menti oned above. 5 The preferabl e solvent to be used dissol ves

6- ( 7- hydr ¥ yErAIGEFEL R SERRRAURG| B1e, B dhenPayBme trA S ICRrRORRt A - 2napht hami

de and tartrafidrdasaehdin dORs prakefBUSSr&R8BHCal changes of these
conpounds, and nmakes one of the produced diastereoneric salts | ess sol uble.

For. exanple, wat @&, the SPRRMECs (3uch? LomReUREn MheralRakbe, 2BBspidsanol
2-propanol  etgnsi i-BeESn SHEADH SEON Ibddaer to dhi &N ORY! set her,
tertbutyl methyl ether, tetrahydrofuran, tetrahydropyran, 1,2di nethoxyethane
etc., ketoneeonfiegrnirasigret bherefepabbone etc., nitrites such as
acetonitril e etc. : acet , -
hydr ocar b%)Jns such’rglga}t?‘)l n?%?lgfm h%)%gg?%tyact.l,joaér gﬁaﬁ% %03%? g%%?ﬁ%%%%&?%aas
t ol uene, xylkwneeaghc formntat e dompeurdrhawings edbeslelgroyp Ph @awrAsikc on.
The anount of yise Lhetsal | S asnerell ¥, oo 508;LoLd ATRUBE. o Prgferakhy 1
to 200-fold é\rm) ntc, re?g%'i vesafq'o g’ -%ncﬁ&x g17 fzj @
di hydr o- 5H pyrivasep| 1Ti2e (E]ailrtiSdaiblh-ghqdeglauidgamtiz:nnaphtslamictiézasfe'heare
tenperature | ner. al.l or _hi ny..as _L.on dt 1.
bel bw boi |1 i BRHE IR Phetst, 29Po0ed A, FBGp P B e, ¢ rRbEn R rcnels
crystal | i zedcdaypormal (@Y. orInc @heefiv Y dwimg, athercdngonindg df aisieer eoneri c
" salts. Dependin n_25_the condi,tions,.a |ess gol bl e It _ca ﬁg
preci pi t at ot B arPERRE 1 dRSTHRET ST BRAES cHierRiir 875 WFE iUt a step
of cooling obriefigerefatired.tolRe Ar echphiral qdyibas el adrefotmebd)t. CROr be
" easily separated by a general  saolid-solution ses)a;{?fii on t{god, such so as
Filtration, CEamRiSugaFoBBa At fhaniorHa | () b % Epatat BRERRY &8l o of

the di ast er egimyi€ retebreantAGY e¥Rpaudd gheEn .purity as necessary by a known
nmet hod, such as recrystallization and the like. It is also possible to

i sol ate aff opti callrg seEPYERT ofpoGAl Pe REaduseds BYm Inr iefatptes dihd of a
23




s5 salt, fromthe nother liquor after renoval of the |less soluble 31 WO
021 40484 PCT/JP01/ 10002 salt. The salt thus obtained can be deconposed by
any knowiygibliRyds For exanple, the salt is treated with apgplipoigosaci d in
an aqueous solution to achieve the object. Generally, it is s treated with
an aqueous base, such as an aqueous sodi um hydroxi de sol ution, an aqueous

Zg?: 321 bi Carzb(ﬂogﬁné%e% cpanﬂdtﬁgel N ke and the |iberated optically

6- ( 7- hydr oxy- 6, 7dahythn: g Wltéﬁi&)l Igolpohndi ahad ol s&nyhéti\é niattieyinedi atagpht ham
ide is treated ccordl ng to a so%l - sol Utlgﬁ S ra&J thod 10 such as
filtration drfth EnPF? 12 $E65r SPFBIPT G EREr i B9 ‘<:;1ri'=l or gani ¢

sol vent and éﬂt&x#lhlﬁ@ed-rf& tdon@biRat (1Y, hrastipfectiydeecdsageiter alsl ¥ at a
tenperature of from-10C to about 25C, _and the amunt of the base to be

used is 1% FeRdPR FbFleirs Orapiber ti-aladien| by arH@owsnReHtedt i on of the

base is 1 15 - 50 wt% preferably 1 - 2 mzb is possible to recover the

optically active tartranilic acid used/as | vi ng agent for recycled

use by making the basic aqueous |§ after| separating HQ

6- (7- hydr oxy6, 7- di hydro-5H pyrrol o[ 1, 2- dazol -7-yl) - thyl(-ctlzéﬂ

napl i tham de acidic wth an acid, such h%r ochl oric aci suljffuric acid
e rrentl d

and the like. In the same manner as int ov , the
conpound of the forrrula (r, partlcul ar | g und of th | a
(1-1), other i- A?J_QX%_ =

pyrroloil, 2-c |mdazol 7 nmet hyI 2-napht ham de, is treat ith an

optical resolution reagent of the formula (VI), such as tartranilic acid
and the liKke, f/gugl ve an gﬁl ¢ally active conpound. Wen the corrpound of
t he present |(1 ion is ta[l ed in 30afreeform it mayb Ibonvertedto

AR I ST X R

convent i onalddmafhzl@ﬂdabahe conpound t hus obtai ned and opti cal ly active
conpounds 35 thereof c bel ol at ed. and urlfledfro arec i,on m xture
by 32 WO 02/ 205gan theoBpsah, wERGRASRE Mol 2G thh&é}f'b

transfer, ;£ ofeRids1aki 8Ad mé vanRt, eé(ﬁdaéiidx@llesféﬁcﬁhé)mltaﬂl §&1ﬁ liaiciia8e
crystallization, recrystallization, chromat 085f$hy and the like. In the

above- ment i g depider v ast F‘Bﬂ%esjdmbrcatl g“?%‘?éﬁﬂmn}‘é‘ip“ﬂgeused for
am no group, etcar,baxyl +Hs otixeand hydroxyl group of the conpound or a salt

t hereof to be subj ected to reaction but irrelevant to the reaction, wherein
the protecting grdbf ¢adVHY SIQER SRIFeiRdv Y Byl sxeBRhifbedid¥ As the

protecting gﬂ%e%f aé%n%hidﬁh‘% atSm SR hE 86on 0 ifoah B! ar ARl )6
al kyl - car bonyl g., acetyl, propi onyI etc.), phenyl carbonyl, Cl1_ 6

al kyl oxy- %:-’ar%)UﬁW ofearylsulEaILFY T ERIRY | (MebhABRSHEEWIRPKY et C. ),
phenyl OxycarMesugfoﬁQl&Eﬁl ke e QuY PN s BESh 1094”'ye”y| Cl_4

al kyl oxy-carbonyl such as benzyl oxycarbonyl etc.), tr|ty ~ phthal oyl, N, N
15 di et hyl abqer;mtsngclf@ml@?rw phsol ueresulfongloxmi el - a\r:eangtthﬁdllky

Lo v o o b Bip R AP LL Ly ol el
g . . acetyl (IW’dpibcrnyeac;tm or yetaL cogmpaIntly 0surlb(gs AAEYLTL ¥ awazler ein
the numbeg, ofy, 20 ;30SELt HeRS 1!, S <BRRT X i8S ud 44 Fhe 1ike, and
reacting with compound {II), whereby compound (I) can be
obtained.
Examples of the alkyl lithium to be used in this reaction
include Cj-4 alkyl lithium, such as n-butyl lithium, s-butyl
25 lithium, t-butyl lithium and the like, which is particularly
preferably n-butyl lithium. The amount of the alkyl lithium to
be used in this reaction is 1 to 2 equivalents, preferably 1 to

1.2 equivalents, of the starting material compound (III). The
24



As the protecting group of carboxyl group, here are exenplified CL_6 alkyl
(e.g, methyl, ethyl, propyl, isopropyl, butyl, tert-butyl etc.), phenyl,
trityl, sybyhsesg the like, all of which are optionally spbsipdiwosd.
Exanpl es of these 2s substituents include hal ogen atom (e. g., fluorine,
chlorine etc.), fornyl, Cl1L_6 al kyl-carbonyl (e. g., acetyl, propionyl,

valeryl etc.), nitro group.and the_.like rein.t he nunber. of . substituents
i s appr oxi na%eé‘icyylfp F%m%‘?l%&élrfehés p?%c??&%te&oﬁpé’ofprﬁggw HBp, there
are 30 exenplidoredtdCH2®°al kKyrhe( eagtionmBbhyént eidfrefprapyy ,THES0pr opyl ,
butyl" tert-butyl etc phenyl . C7-10 aralkyl (e..qg., phenyl-Cl 9 alkyl
such as benz‘iﬂliuéf‘s. ?I,“df%t}émﬁl%em_vgle&l féyf‘g caagba%)?feg( 3tg£ﬂ{ ,"Pazg&?%fﬂn?' Jﬁ opi onyl
etc.), phenyteaotedr bonylve kegzaghard Geat@nar &t Ki/l1)gxwhéanhbosytedctedg. |
phenyl - C1_9 al kyl oxy-carbaonyl such 35 as benzyl oxycarbonyl etc.), pyranyl,
Purany7, 3 "Gty pospasnd s Wheh 3shessin serropenrd dous crrbindl” o

whi ch are op{iahal kije SHOSHiH eamp&retitle®s s Ofrdiespog Ul tddegent s i ncl ude
hal ogen atom (e.g., fluorine, chlorine etc.), ClL 6 alkyl (e. g., nethyl,

et hyl, propyrefiexablypfeew |-20°C1ta #05¢ al fpp reactiqy timphapyfram 54 al kyl
such as benzyiln 8t €o) abdlitt 2@ ghQkP. and the like, wherein the nunber of
substituents is approximately 1 to 4. For renoving the protecth%.group, a
met hod known per ¥$eebrceampamBodIfhal ddoRsotnestly usingealkYorlidhanple, a
et Nod COJpP s g o! EEALIESH, WhiNpBsdifded osdahadfiod GALG1KAR b Gelckiayi of et
radi ation, hydraane, p enylhygrgggie,Eggdiﬁn]NnéfLyggith?océgbgiate,g
tetrabutyl it dAthiworvidd Z2phromchanneaectnilugridendbenkend s used. The
conmpound (I)..G . Qbt ai I I £ or o a salt with an
acid. Such ggﬁt u§§}8 i%%%%Hs%?Sg%ﬁgn%%é%%gﬁﬁamgﬁégeﬁgﬁdgkggdéuperior or al
absorbability. AsFsucexample, dhgantmpauvidddIIkucdn as fsymbhesized d, oxalic
acid, malic acid and the.like,.ar referable, particularly preferably
fumari c aci aéccﬂ{gggg %uﬁbe lgffo)llgﬁg‘n Hbertgl(? Ug thereof (hereinafter the 20
both are also referred to aé-the conpound of the present invention) provide
a superior effect as a ngpl } ne and show a particularly superior steroid
Cl7, 20-1 yase-inhibitory dctivity. T
shows | ow toxicity cggd @?ﬁide effect

ound of the present invention
Therefore. th can be used for

manmal s 25 (e ~"hunman, . RQLsSe, 0, , cat, e, rat
etc., partic (arly hu re/uséful as, for exanp ogen or
estrogen reducy agent or (il ﬂ agent for the t preventison of
vari ous di seages ch as diseaspfs rel ated to,andf og or estrogen,_ such as
(1) primary c ncgfa,&l 0 tﬁ?thstaai s or(Vblecur r eVieR By | i gt t unorstee C g, |

prostate cancer, breast cancer, uterine cancer, ovarian cancer etc.), (2)
various synptons acconpanying the cancers (e. g., pain, cachexia etc.), and
(3) prostatic hypertfophy, masculinism Ghypertrichosis, male/patern

bal dness, mal e iynfantt 33 prewmﬁtni ometri osi s0
adenonyosi s of<g WO 021 48884 <? 0
— | _—
R Step D R Step E
15 (Vd) (Ve)

wherein R is a protecting group (e.g., trityl group) and Q is a
leaving group (e.g., methanesulfonyloxy group, p-
toluenesulfonyloxy group etc.).

20 In step A, lithium salt (VI) obtained by treating ethyl
acetate with lithium diisopropylamide is reacted with compound
(Va) to give compound (Vb). The reaction temperature is from

-80°C to -40°C, preferably from -80°C to -60°C. After reduction
25



PCT/ JPOLI 10002 uterus, nastopathy, polycystic ovary syndrone and the |iKke.
In the specification, the androgen or estrogen reduci ng agent neans a

medi ci ne Wwhaaoasepr esses formation of androgen and the supgggrigAbookor Nati on
of estrogen (estrogen is s synthesized fromandrogen as a substrate). The
conpound of the present invention shows a superior effect even when used
al one. Wen nbined with a differen har maceut.i.cal prepar.ation o

t her apy, theo(\f(e)FTs%Ef Ir(l:?'sllne‘:ﬁ’é Fgfnﬁ?%?%e@cﬁuﬁﬂe %o bet.aleat ﬁg E%wsﬁaplko%ndrug
and t her apy,oxiditong exgari,e suchesie mirgyamesti dhexdideowhdnbhel 1kd.ed to, "sex
hor nrone agents , (hornone preparatjon)", "alky|ati agents”

"anti met abolr]%turrgi"e?moﬁ%l'r %@Fftﬂé%ﬁlﬁogf’ﬁcgo,a" IaPRARy fich as

"i munot her agawiahesaUBSHIE aciBhasr@c eitid eak agesyt ardhi heat Ngrextinead of
cell growth factor and its receptor” and 25 the |ike ﬁ?herei nafter to be

briefly rdffy &et Bregence Gfpenaeson RgPrdpesilussn Re eBkbintst use, the
conpound of the prgrsesdmpduHaNtiten @i Ko dikbessrds fed RedbaimattopEayi des
preferable efficacy (specifically, various efficacy to be , nentioned

bel ow) when fdowiaed BethPd-he conpound may be 20 contained in a single
preparation to give_a m xture. Exanpl ey of the "hornone preparatjon”

i ncl ude fosfestrol,Q di ethyl stil bestrolj} chlorotriani sene

medr oxypr ogest er onejlacetat e, negegter chl or madd
cyproterone a hazol , al , trinone, nepar

ral oxi f ene, /rrell. xi f ene;—tevdr nel o>e<]i fene, antiestrogen>e. g.,
citrate, tore

ne,
Ita xi fen
) e etc.)N<Tontr ptive pill, mepitios g
t est ol act one, jam nogl ut e?éﬁ% e, HHRH re@g'gtor moddten & [ LH- RH r dtept or
agoni st (e. P, goserelin acetate, buserelin acetate, |eupr or(g“ acetate
etc.), LHRH 30 ryéptor antagoni st (eVg@), ganirelix, cetror , abarelix

R b for Ce o < RacRRi Bt TP opth A Thed R LR iR 2o
g_xerr:sst an@a Bm:rpgaltobe, ag,or']'w’fa&hﬁﬂr&ﬁ gvdl. ?ra;t,i aodm,_og:ﬁ_n (183791850) utsani de,

| cal utam de, ni ta e etc.), S -re ctase 1 nninitor e. . .
bt oo dontyarEear to e monha So” Ky & Ssrabnent Pk Pedtdertitc acid

adrenocorti calq heeaReg PIEPYH HakB8N{E. dhve OMbbERY , (HI9Xan®s hasonase,
predni sol one, betanet hasone, triantinolone etc.), androgen synthesis

i nhi bitor (&Yrdingy batetiyendpe 3nd ('t ddka are RretegaRiet o T8l ay

met abol i sm 1 lbRO} $s! FRsRZPEeL S oo hke ayppLes of
t he "al kyl aﬁen%&ggenkgmﬁﬁac lf e ﬁi t]?(?)ngen nﬁst ar d,C' %%%%e%ﬁ ?ug{:?rfd n- - oxi de
hydr ochl otd de& “®R€er anbuci |, cycl ophosphani de, ifosfani de, thiotepa,

car boquone, inprosulfan tosilate, busul f@n, gai nustine hydrochl ori
mtobronitol, 10 gel phal an, dacarbazine, ni mustine, estranustj

phosphat e sodi um {ltri et hyl en) rgel am ndld  car nusti ne, | onustigge,
streptozocin, PO n, _etogl uci de, A

acet at e,

25

latin_ cisplatin

pl atin,
nedapl atin, oxalipl@tip, altretamgen, anbanjistyne, dibrospi aum bﬁ(
hydr ochl ori de, fot erru&ti n&Zn"pradni nust i ne, pum Sgpd, ribonus ﬁ>
tenozol om de, treosul fRn, t sphani de, zinpstatin stimal aner, Y

adozel esin, cyste(shin, bizel'esin and theyliyke. Exanpl es of tH&X
"antinmetabolites” include nersegpt opuri ne, 6-mercaptopurine riboside,

t hi oi nosi ne, nethotrexate, 20 enocitabine, cytarabine, cytarabine
ocphosphat e, ancitabi ne hqur ochl oride, 5-FU pharmaceutical agents (e. g.,

fluorouracil, tegafur, UKRT, doxifluridine, H{iar ur, gal ocitabine, emtefur
etc.), amnopterin, @@l cijumleucovorin, ta d, \butocin, calciumfolinate,
calcium | evofolinate dry bi ne, fl udar abarfe, gencti t abi ne,

hydr oxycar bam de, pth ostfat N
tiazofurin aridenthe |ike.
i ncl ude actinonycin D, acti

bl eonyci n hydrochl ori dgy bl

, pir'%erb i m idoxurwdine, mtoguazone,
npl es the "carcindstatic antibiotics"
onycin C, mtonycin C, chronomycin A3,
onmycin sul fate, b‘& onmycin sul fate,

wherein Y is a halogen atom (iodine, bromine, chloxrine), R’ is
a lower alkyl group having 1 to 6 carbon atoms (e.g., methyl, -

ethyl, propyl, isopropyl, t-butyl group etc.), arylalkyl group
26



30 daunor ubi cin hydrochl ori de, doxorubicin hydrochl oride, aclarubicin
hydr ochl ori de, pirarubicin hydrochloride, epirubicin hydrochloride,
neocar zi RPglhdlkdegs M thranycin, sarconycin, carzinophilin, parisdiAa6:?

zor ubi ci n hydrochl ori de, mtoxantrone hydrochl oride, idarubicin
hydrochloride and the 35 like . 36 WO 02/40484 PCT/JP01/ 10002 Exanpl es of
the "pl ant oi 0Si PO, h | astine
sul fate, vi ﬂacé;:alsl’r ﬁénz%][ (ae#gls g\rr:ﬁg)esra%@ Sg%gat%hﬂ%%elﬁr gggrhﬂg %eg\a{%ﬁrat axel ,
vrnorelbrneeamdethe l'i ke. s Exanpl es of the "inmmunot her apeutic agents”

(BRM include pici ' | T u X
interferon, inter #gﬂéﬁd %r%}(‘)‘%ﬁu%% n?gslf(%% afr nﬁhfge‘{hl% salt
granul ocyt ecoilgnprsorganiat izigef amtxpnuncbr(xt[hr’oqsognsxe ra:pmbgmpiro(t\nxttm, BCG

vacci ne, Co nebacteri um rv | evam sol.,e, char de K
. procodazol® Eékﬁ t(#g] ~tBIh® i htlg%c'%l 1PH %Werﬁﬁ&irﬁa{:%utr cal
agents i nhi bEﬂdnﬂGS@Qi thﬁ OE’JCE tﬂl‘éf@@lablgrwd'l -aad &o anded ! syr&eceptor”, any
subst ance can be uaz hances jr_)rol iferation of cells. In

general , a &SI |slS %ﬁéﬁ‘f?élew PrgaRLe =ime seuPatnde®gdht of not

more than 2Crd¥fmaBBRy Wi Ldeneq Nt § hew e ichapbub@Ooviaimyi Bge Wddttieaeptor at a
| ow concentration is exenplified. Specific exanples include (1) EG-

(epi der mal dremmerratuce oty fxoma-80Ks ttande havire§esabhy ér#‘pinafﬂQ G e sane
activity ther t e s ]ga]ggg (2)
insulin olr :l(gﬁdbs?g%cg‘ gvr Ské‘}qg%tggntr a E\(A_( BLL‘ ac reytvr ty tgﬁgder ewth [e.

g., insulin,dasgrippdsiinian-nublddcatbon h(PrlaétsoFyirrtnqnzFAzgevC qhen( 3)nEeF
(fibroblast ]ﬂ{mﬁﬁuﬁl‘f 29@.@5) . as§”%a'1%% 'i‘@%“%%%@&%}ﬂgalth)é Logesame

activity therewt g., acidic bas eratinocyte growth
factor), 25 megrRtyoostCoqpound) (VLREY, cwsimpogndwl FXX asmobs pletaiged. CSFhG( col ony

o owt - { act oS mp-2Far & Y6 §ERT Bl Thig peferfibr e ialrdendihy] (T

growt h f act oritthdram) plyumiiGEn (Hyelpadecyscailgmohbhohmm),, sVEmn (bdxs@utl ar

endot hel i al N |} k@ recgeptor .of the cell
grom h facto t(}%‘;}’e% aﬁk/glruénclglﬁ%“ogg%]g lfon[% g M ]has a |?r% F g"el ity with

t he abovementdta@nCebipgfLoird Lactsm -srr»eclﬁd (E(ﬁﬁﬂf’ﬁ}}éi%rhﬁmﬂzuﬂ%nlfgz

receptor, HER2 (hereguli n recegt 081 insulin receptor, |G- 3s receptor, FGF

receptor-1, #GE Fec®ptorMareqygry npY | suwersing WG](PZ’P@M%Q}?‘@TP\?POI/ 10002

anrrpl es of ldjeﬁ@ounhar(mﬁpew ldiabaﬁgﬁ@tgli?duphlsbbﬁl ?]@ miﬂaﬁaaﬂifdﬂﬁeqel | gr ovr$ h
actor" include antipodi es against ce r om ac nd receptor thereo

such as ¥ B (BB s BT LaS et At arite-ERASLR BRIRE.
herceptin); mt,yraaal Reakinpstel RBERLtDNE compbuAs i eheaptEsdndeLert or

tyrosi ne kinase inhihitor), TAK- 16u_‘¥§HER2 tyrosj ne ki nase inhibjtor)

GN2016 (EGF ?lé'i?é’r?teoPFI-EF@aqeyr GOPREURE neise)i RAPLPE ABtadRgdt ndhe; ?éser?‘bozyma

that inhibitise QidedEFELOth D SRILL z8E 0 hrdartlioh 28Gbraeerboy t hereof ;
anti-sense nedjcanents so and _the like. In addition to the af orerrentr oned

phar maceut i carieidys pgu.nﬂ,. Ailddi aareorHeagng: ane, thy ddkepaibse
hydrochl ogd dPeacPtﬁgl Lk &Fé}.ﬁﬂfepfi}érS@‘%;Oﬂphgéqc,”gﬁ:%?éf%ly 50°C - B0°C.

hemat opor phyrinso opol soner ase I not ecan,
t opot ecan et®s)the 5eﬁébb?%o?ﬁéﬂﬁ§§ll1:°3r‘%ﬁﬂem PGPt?’élt@lers@Bm%ﬁ@ne etc.),

di f ferenti at L@ jdugi ﬂgx&gegylv@ﬁtgthefﬁf RAkdt éliﬂ%]'&gr oclffl% e |a§)e éte.)

angi ogenesi s inhi bi'tor, a-bl ocker . 0., amsu osin
and the |like can be also used. Along with a chem cal therapy to adm ni ster

t he conpound OR’ OR'
o Y

)k[N oy 0 H "
Ar —_— N ——

N\ Ar — Ar %*

I chiral l N\> ‘ N/>

N Vigand |
R R
Wil Step L W) (1-3)
30
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20 of the present invention, for exanple, a therapy other than the chem cal
t herapy such as an operation including orchiectony, thernotherapy,

radi at i oRyploghgygy and the |ike can be applied in conbinat pefgpiiaobgacul arly,
t he conpound of the present invention can 2s nore effectively renove
androgen or estrogen in bl ood when used in conbination with an LHRH
receptor modul at oy, (L& HTOBY 268601 HGF BSmbsiRd @IEPt Bhd aYAnsk &enc -
goserelin acetate, buserelin acetate, |euprorelin acetate etc.) and LHRH
recept or anteRypeusd (¥L) gin thenpPresence odt poFeltsblegkhisnl xligand). so The
conmpound of [.e | i ﬂ& Jo! I Vi hd

a7, 20-1 yaseatfa}ﬁﬁesshggghf%lgyigﬁﬁqg%@ on gr Egiﬁfeﬁ)dboﬁ%(zér%g%ﬁ'gg?m, such as
CYP3A4. Therkfgand, pptbealas anblive caninos afleopbbrdmtioativel andjeptinadlhyl ess

limtation on nbi d or..canhi n o] 0 and
- conbi nati %n % rtng’,e §§§ge \/é?ti%?/a %X&é"fmﬁr}%&ﬁ EJCJ)%S‘Z Pﬁgé&g%er# n%:}séz ir"%tti on time
of conpound ddt)icaidycaativeatamdnodaligplicsl Wetritraind teedncdnde coirprhwma (1) and
conbi nation dr.u y _be simul.tapeously admi nistered to the adm nistration
b ects o AntAelRLrRt e HirPheti ey GRehGhies ddntdiefn i othe; g s
nmay be sim |a[c.t,ON_t-iﬁathﬁ1épr’:idd&gh5¥, enpteprRdring) ch-arn ge_ det erm ned as
appropriate dependi on the adm njstration_objects, ,admnistration route,
di sease, con&’ﬁ“ﬁt?‘yﬂ%ﬁo)tlﬁ’é’kﬂoirﬂﬁ‘?ifr He"??&g'é(lﬁg'%ﬁ%lgﬂPﬁF?W%l'c&ﬁpound
(1) and 1fh csurylabliporEs LigiinemBOhamst ! i2cUhgatyxy | diphedyl prekmanpaund (1)
and conbi nation drug only need to be conbined on adni nistration. Such
admi ni st r at iTHEMESFTFSL i I3nai BRe pliker) BxanRdies: P&t Fod Wtigadilkgl e

phar maceut i caly i/ BRE AL | Ot 1RRleakPEE O Sdkhaneous, fRyMMd@aly @n of conpound
(I') and conbination drug, (2) is sinmultaneous adm nistration of two kinds

of phar maceut4idabler ehb¥al i ldgandpt eompauns, (YEpET hthawisgnal desioredf conpound
(1) and conbj i e 101 ST atdh.an : | | ag
Sl i St 1 ot | rar o Tt (P R e Atlgl Sanlob PR Sl
separ at e foreaureuindn (B IEonpeante (19d dind opbicakdy rratiive demppund tile35ame
adm ni strat | gidOyhe, rLdde AMUhATEONSs AL AR OboE Wolddils o

phar maceuti cal preparations obtalnéed by separate formil atr on of conmpound
(1) and conbehatampoudd uVbiI)ditbf eompauratiniIni3strati on routes, (5) tine |lag
adm ni stration of fwo kind f r ti,cal 2 repacations. o Lned by
separate fornul at ii%lﬁ S?m%%%pcgu(r‘{gg?f %ﬁ%’ éLc?n'Si ﬁg?&olﬁpgg%“ﬁéeﬁﬁ%ﬁ% é%rhgnt

adm ni st r at | abovestticas idred greacidoni sdn dtd obtained qrawrdifd )toe ~theonbi nati on

drug and adm ni.stratiaon.jn,rever ) d. the like. t he .

phar rmceut] AP SeaRriRrs B RPRE/SIER) BEete Missorpratiiedinebtatanti on,
vari ous or gay Gz &ithgll 8Os gamiforC &hei Péactiltl aficesmpdaindc QIYEN) | Aial
production materi al z%re used and appropriately added as an excipient, a

| ubricant, a“UMRAW (€I0} sintegrating agent and a thickener to solid

preparations; as a solvent, a dispersing agent, a solubilizer, a suspending
35 agent, an isotonicity agent, a buffer and a soothing agent to 39

0 0
() \ Step N \
XD R i win R

25 wherein Z is substituted amino group (e.g., dimethylamino, N-
methyl-N-methoxyamino, morpholino, piperidino etc.) and other
symbols are as defined above.

This reaction can be carried out under the same reaction
conditions as in the reaction of compound (II) and compound

3¢ (III")Y.
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WO 02/ 40484 PCT/JPOL/ 10002 liquid preparations, and the |Iike. Were
necessary, additives such as an antiseptic, an antioxidant, a coloring
agent, a worgluesgr and the |ike can be used according to @ceQapyeivbeonal

met hod. Preferable exanples of the excipient include |actose, 3 sucrose,
D-mannitol, starch, crystalline cellulose, |ight anhydrous silicic acid and
the like. Prefera %AW ubrdcant _incl nesl. ear,at e,
cal ci um st ear at e, l%tjgl (g co noi(ggl égﬁ?léec%fgggg{awlé ir%g.glgfg(gf%%a%@eﬁgxg | es
of the bi nderthe mskeudé arotsilll cotune| (aMgos e CHERALRFSE ADD- PaiceX dhemiGal

dextrin, hydxo ropylcel lylo hydr. oxypr. | net hyl cel | ul.ose

pol yvi nyl py(rj]:}bcrl%éggﬁgg'aﬁlgt‘{'ﬂé Fb?%g%ﬁréf érgg$%teé€?§%ﬁ§ %E?Litt fath an

di si nt egr at iopLizgeny acklvglacitialshpraiudeaxynef hytildelihyl asefexaideoxyinet hyl
cel lul ose cal ci ,crosscarnel l.osessodi.um sodi um car boxynethyl starch and

“the 1iKe. SPrefioaiEY exa ARBTes! SPRECAEY RCEREROMREPAIE ARSI al guns,

cel | ul ose desdpeatsitea, acryl ate polynmer and the |ike. Preferable exanples of

t he sol vent include water for injection, alcohol, propylene glycol

Macrogol , sesame 8i PeTRRR fafi PrABTNLY |SepaTapied dhepPRTERARDY actdfet he

di spersing agpounBChHoend W80, iﬁ@t@%n,zﬁaﬁé’iﬁ)',?ttlﬂ)ﬁ Eﬂsd@éﬁ'ﬁi ,
carboxynet hyl cel lul ose, alginate sodiumand the Tike. Preferable exanples
of the sol ubrgthes of neh et iseily¥t agtErRe apmpesnd oF seppenedgli Yool |

D-manni t o}, honzv1Beng 0al &pt8iang! ackives BRpOLIERIERRe E{?&é(cﬁﬂcfrc&l !

tri et hanol arm ne, sodi um carbonate,”sodiumcitrate and the Iike. 25

Pref erabl e eiaflogaudd {Frellsusseddsarikaserin dataidalns theafoblwinguch as
stearyl tri ehianglaghpe;,salum tauyl aildhbeq Loy w381 gerLepi onate,

| eci thin, benzal’konirum chl oride, "benzethoni um chloride, glyceryl

nmonost ear at eoptridalAy ackéve opophd| oL Ye fodlewing Hthas fpohyla nidiV)alasohol ,
pol yvi nyl pyrr.ol i y el lul ose sodi um nethyl cell ul ose,
hydr oxynet hy%rgeqq%ﬁpgée?g%%%‘%éeg‘%&g%% | ul ose, hydroxypropyl cel | ul ose
etc., and the |ike. Preferable exanpl es of th&si sotonicity agent include
sodi um chl ori de, glycerine, Dmannit angtheWinke. Preferabl e exanpl es of
the buffer a5 include buffer solutigns o psphate, acetate, carbonate, 40
WO 02/ 40484 PCT/ JPOL/ 10002 cit % R ke. Preferable exanples of the
soot hi ng agent include benzyl al cphol Hnd Yhe Iikﬁ Pref erabl e exanpl es of
the antiseptic include p-hydrox nzoigg acid este EV) chl or obut anol , benzyl
al cohol , phenet hyl al cohol, d d¥oHcetic 5 acid, sorbic acid and the |ike.
Pref erabl e exanpl es of the anti oxidgnt include sulfite, ascorbic acid and
the |ike.13The pharnmaceutical preparation of the present invention can be
produced accor di n@at-@iauCoPMERHrie@Bahb IR Rod:truh el £ adikie ogoph& Ntorfuithe
conpound of the present invention in the 10 preparation is generally 0.1 -
7.00 (ww). SpES)File BX8Rpl es axe shown in the followi ng. (1) Tablet,
powder, granul e, capsule: These can be produced by adding, for exanple, an
exci pient, a disintegrating agent, 02 bi @ a lubricant and z5 the like to

t he conpound of the present inventijjon, g Hubj ecting the mxture to
conpr essi on nol di ng, and wher HOwe y pati ng for maski ng of taste,
enteric coating or coating for sdlistention. (2) | 'fééion: 20 An injection
can be produced by preparing th nd of then(];g ‘@sent invention into an
aqueous injection together w HO, *gf exanple, a dispersing agent, a
preservative, an isotonicity agent pand the |ike, or dissolving, suspending
or emulsifying in vegetable oil, such as olive oil, sesane oil, cottonseed
oil, 25 corn oil . gpﬁ-| I e Jike, Ve, i
injection. .(3) Sﬁ%%ogf)?%ry: ‘-‘i%g‘ﬁg%%ggt%@y%étég Bllée%er 05&%5 %@l%a%(ﬁr?{gxfshe
conpound of u$ed msesentptieaintieseliihion areagielny.or aqueous solid, senmisolid
30 or liquid compasition, Exanples of the gily base to be used, for such a
conposition incl u%étél ggﬁr Féerzgof“pﬁflﬁﬂe?mfa t)y%%i)%lmti.ofgé, r%ﬁ%]a%l%t ter,
Wt epsol et cagentedianbrnilic awiid, (€o Ige ,ussdginothetpresentegrtabtiomil (e.
" g., sesane oil, .soybean oil, cottonseed oi tc.) and the like, anpl es of
the aqueous G&t %%‘5838%%&%&%8@&?“%, °Ee%¥%ﬁ‘ SQFWE\W‘?%;, vi nyl
pol yner, 41 described in J. Am. Chem. Soc., 70, 1352 (1948), J. Org. Chem.,

25 33, 3993 (1968), JP-A-10-218847, JP-A-2001-89431, or a method
29




WO 021 40484 PCT/JP01/ 10002 acrylate polynmer and the |ike. Wiile the content
of the conpound of the present invention in these preparations varies

dependi ngy@@2/d484 Ki Nd of preparation, it is generally 0. Opcr/sPi%oos2 The
anount of use of the conpound of the present invention in the

af orenenti oned pharnmaceutical preparation varies depending on the conpound

to be sel eclibe, 3Ly SEGLED-SEHER Cadty el he) UM USINALT 0B) SOURP!

frequency of mnrstration and the |7 ke t he’ conpound exerts so
ef f ecti venesis)otertranmilde mgAdecardre aadphe, atﬂ&sqiamhg m@m of a

har maceut] cal LR GHAL0LLUR, PIES Ut o IYSHILGN, SUER HLAMA o
admi ni stered to an adii ol 1 iént Wth
pLostate carttar }:ompomdaroeis&hd fmlrrltulrika e(flﬁgcpax/’gugrmny bfgetdsmnpmmﬂouﬁd gfd
t epresent iLnventio enerally |5 ou 1 to.,a g body
wei ght, pref&e %P?“‘ég% {15631 P339t © lﬁﬁh{\ﬁ w‘é?ﬁ 15\3\’: ”grléf erably
agout 0t5 Emaaabnutpaﬁfdmddtégblyow?nmlgmu#\j\hmpg It Ant@:eahp‘l@r cb?peﬁ@rgl
adm nistration_in co ion W er nti cancer age e dose
i s general | FSREI F‘é?lﬁfgﬂ- 'dgséFéMPF‘gng afgﬁ\YéerZB W&f@r"“t’ﬂe anount
of the c0rrpC&ari%lasw@l1-35;16;@—5\&%5%1@@%@&&@1&@ ne__@ Ragefl £ drhexsfpestion
of the conpound, various osatg_E orne dy i ght and sex of the

e

patient, |ewd the gPERANE 9fa m%ast(llét i AT s arly hehg sampeuadd

i nt er val S100fo ff R8PS r(%t-'l(?nf@Pdtﬂéq%ollﬁgﬁln?r&ﬁaﬂagﬁoﬁmd'IB' gfeat any as
time according to the judgnent of doctors he adm nistration route

of the aformpﬁnwmcébﬁ@Btthﬁleﬂéplaﬂ gHL¥taIrgo enpemRa SaFSa hPY

limted by y 1y0usr98&¢1d& a83ur oo ;@e%m!pgarem% BcgAEL Betged.pral ly

or par ent era use her e 1S nmeant
i nt r avenous,camponaguand | Gr) —conpoundndnis alsntaaltﬂa@aﬂre containitreneoasof

instillati ONy,d i %E:%.ﬁgéf‘nisac!m r%nggrgf rveﬁ (%#‘&E(‘Etgl a lrl %ﬁg b%\ﬁéxape“ t oneal

admnlstratlons erlo mnistration of the
af or enmentisoned phar daa:ﬂ&namlerpcepaliatusorflasb fmdne‘d éd 85saiiadrlel ng to

vari ous condltlon nd determ.,ned according,to the 4 02/ 84

ber Spoul SodRih Shth B rTipel LG pitehge A S 1N R et hod
i ncl udes, fMimﬁpbn—pﬁrmm[cmaJ-cB;dimidmizs;ur-a{-yb)n—N-cz@mhgn:umn/anrdmm;tde
adm ni stration, i nter

ttent. ad nstrtlon istration in e
amounts in £hGPELER ar &t @%r{él 9{‘50 Eﬁdh?‘ﬁ Xlsl?&‘;‘bhﬁ %‘llet case
01;I oral admdtrnaai p&ébgplté'ﬁs maa*pbmtam rsr-eepawdnm-lssrdelﬂwm-m—
adm ni stered onc to seve e ularly 2 or 3 tines a
Gy by G e TefL Sl eRL i R el By L4 S Ran e i °L St At e
rel ease pr epﬁz&tﬁa@m@é adid aveaonsl1dP datfissbeni oyer a long tine. The
present invention_is explained in nore detail of the, foll ow ng

Exanpl es, Prepar allP8h Bahfdsaahiiea5d r’rﬁn?ﬁ?g%ﬁpP’§§°lT+Fé%é‘q_3%§ones
are nere emhidienks1 @t du1R0k sl Efthed RALRT PPN~ (TNGALLRY-6/-any way and

can be 15 nodified as |ong as they do not deviate fromthe scope of the

present i nvehysEo-BlampresioNde Pagl Lvkdptodié- Y%&ﬂ?f&%@yépéo‘ﬁ*&nﬁl’(aﬂqdﬂm)
was measussedg ibn) EGh IBédlso]lMEQQAfQQ/ gf’;{s(flﬁ% Muen( er)y@éft?fhncﬂ%nhci’&’o 20

(200MHz) ) using tetranethyl sil ane he internal standard
is used as a resolving agent, a hardly soluble salt with (-)-6-

(7-hydroxy-6, 7-dihydro-5H-pyrrolo[l, 2-climidazol-7-yl) -N-
methyl—-2-naphthamide precipitates, and (+)-6-(7-hydroxy~6,7-
dihydro-5H-pyrrolo[l,2-climidazol-7-yl) -N-methyl-2-naphthamide
30 can be isolated in a free form or in the form of a salt, from

the mother liquor after removal of the precipitates.

The amount of use of the tartranilic acid relative to 6-
{7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l, 2~c]limidazol-7-yl) -N-
methyl-2-naphthamide is 0.1 to 4~fold moles, preferably 1 to 2-

35 fold moles. It is also possible to concurrently use mineral
30



The 8 values are shown in ppm The synbols in the Exanpl es and Reference
Exanpl es nean the foll ow ng and abbreviations in the Exanples nean the

fol | ow ngwo9aeaspgl et, d: doublet, t: triplet, g: qualtetpctdroiZooctoubl e
doubl et, dt: double triplet, dgq: double qualtet, m nmultiplet, br: broad,
J: coupling constant, roomtenperature (r. t.) :0 - 30C, DW:

di net hyl f or nanigde sudififas BRIBRH IS Pf MR d, ERATHEONE L 84S eStodrioet a8l

di ast ereoner excess (% de)” were measured by high perfornmance |iquid,

chr onat ogr apingd dbengliker HF GFURBEE 3ciciver siehamitacetdruanid ( EHoghonic
performance ] {.qui ra jst4 O : 2 D, Dai cel
Chem cal In udsjt%lrfi ggﬁg{f%%%o%ﬁl ﬁgy%ﬁgs%g%l egrzz%\e et hiamr%gl %ﬁé&ﬁﬁﬁo% rate: 0.5
m/mn. 35 detsedvipg: adi254onachil@ve HiveOmo2ad Oriddi o ewptianed ebovet, .
PCT/ JPA /10002 Ref.erence. Ex l e Pr.oquction_ of ..

6 br of no- I et hy | 1% BET LT B SR B o Rt oTie ogaTae (Bol okvgon-

1- et hyl - 3- ( 36, 57-diingtihy+ Brrpmopodpyl ) Zarldod de pe e hyld -iehbbhyde2~ 55. 21 g) and
lhydr oxy- 1H benzotri azol e nohydrate (44.1 were di ssolved i

i et by 7 or RARGEoP4E6 9 THIEPIMTIE AT attbs iy e2uss il cd

NEt hyl di i sopfraRgednbietiSde 23mgdunes, atidedaris horsd I0f ithg prétRicddce- cool i ng.
A solution (2M 192 nml), of methxl amne in THE was 10 added and the m xture
was stirred 25 EERPPEFHerSRTtelrd? W IpleThFIegXeMBem%at§te was pour ed

into watefy (£ cBhoMst Bushidd iMd@handl | Ne-Rnet Pl igkshatds , Colbrsgeébi1by
filtration. The precipitate was washed successively with water and

di i sopropyl ther ethans ¥y asndiathypk @tbgEe 1 13AR3OPNr a8hYontt®&krde at 15

70C to give i C n a i rh— . 1H NWR
( CDC13+CD30D 'j%’:me?.%gﬁ %EBEHEé,H's;i e,@%ﬁ%lggf(ﬁ?’ dgéyﬁé:@dﬂé)ﬁgf%xd%ﬁz) 7.78
(2H, d, J=8.@&W©thoxyegBand tetcdd, keEon@HAUCE. aglpgetaRep32thrtanpne) ekepHz) |

8.25 (1H. S)n5+,2Q LRCKEY) S 3274026381 1642, , 1950495, 140811316, 1159
cm1l. Refer ephlcel%%fanp{%lrl Za%r o%ugt ?on 0%1%%- bt om)-?\ll: c;% opr o%% - Z- napht ham de
6- Br onp- 2:h aqptetiadiee athml(agaxgtg)gtc., hydrocarbons such as pentane,
1-ethy|-3-(31gé th m n 1) gp(fdal ' e@ r{gg [ ( g) and 1
25 hydroxy-1 ’géglr?zé'lttrgf éz%?%n%fr%ﬁoﬁg rcg ellb%l.g?% glg;g ?}heg\gf e’p%llgeéseol ved in
di met hyl f or neid .de ah@i6the ) 1 iked@anabe angpsh saflebgpderisn combination. The
N- Et hyl di i sopropyl ani ne (0. 62 @) .was_add ﬂ_ Lth stifrd under, i ce-cool i ng.
Cycl opropyl a Oﬁpé%( 8?3933)81\/\‘1%5% dagqg%lhecfati é{m%g uft?ded \f&ggs?%%lgl% th stirring
at room 30 terfErablyelfos d@-Holdhandweast rehatiwd e 6wd3-hpdredy-ente et hyl
acetate (0.1l Jr1rI&) arlg the mxtyrg was washed.successivel y with water, and
sat ur at edz‘br‘? rdren Hﬁ_&{{ﬁ%" @ag g??’%%%f\? r7a¥fﬁ§§§5{%%¥éd¥mu?ﬁ%}\t’ﬁ%la5’tlgeand
t_he sol vent vas %@QBtﬁﬁé% gEh@rQI.%ﬁ'lFB%aéﬁdui(‘dh\é&t ah8 Mey decahlessed by
filtration d dried to 3§lgc;v%t e title conpound (10.8%7 ggdas col orl ess
needl e cryst g as it 1s below boiling point of the solvent u .
One of the salts can be crystallized by cooling or
concentrating after forming diastereomeric salts. Depending on
25 the conditions, .a less soluble salt can be precipitated by only
allowing to stand at room temperature, without a step of
cooling or concentration.
The precipitated diastereomeric salt can be easily
separated by a general solid-solution separation method, such
30 as filtration, centrifugal separation and the like. The
separated crystals of the diastereomeric salt can achieve a
higher purity as necessary by a known method, such as
recrystallization and the like. It is also possible to isolate

an optically active compound in a free form or in the form of a

35 salt, from the mother liquor after removal of the less soluble
31



44 WD 02/ 40484 PCT/JPA /10002 1H NMR(CDC13) b: 0.64-0.73(2H, m,
0.87-0.97(2H, m, 2.903.02(1H, m, 6.42(1H, br s), 7.60(1H, dd, J=2.CHz,
8.8Hz), Awohtuesss, d, J=8. BHz) , 7 . 82 (1H, dd, J=2. OHz pc/Jproi?tdn)2 , 8 .
03 (1H, d, J--2 . OHz ) , 8. 21 (IH d, J=2 . OHz ) . ( 5 IR(KBr): 3254,
30f1, 1632, 1618, 1541, 1491, 1318, 1138 cm 1. Reference Exanple 3
Production odgfG- br omo- N-cycl obutyl - 2- napht ham de By reactions simlar to
those in Reference Exanple 2, using 6- br onp- 2- napht hoi ¢ acid (1.01 g),

1-ethyl -3-(3 io difhet i %rﬁh«@ppbbw)%dam@dbpnﬁia@maﬂﬁeéchyo@mdé(wngz g), 1
hydroxy- 1H hgnaoly | a%}.l BQdeEI?et €al®- Zé%lgeaea@mthdafﬂﬂyb&%m de 116

- m), N-ethyld isopropylam ne g) and cycl obutyl am ne . t he

title conpouir 0 alYeg Svmlumpm h@cla@lue(‘]@l ohe oty gdad| Ge si-tlailvsltl B

U %%ﬁ?re?gte%&% 1 tesll dpd” shchobd ho ey %‘Oéiaé? o).

7.77(2H, d, Hy:ﬂ:c&hizi)e s@18di(diH, addaqdedusﬁIﬂpmame&c)arub:ﬁzeltblxst);orBaﬁa(1H,
s). IR KBr) 32 4. 297 3 6 491 1319 .
Ref erence Ex% elké?’P?g‘au%Tf é&b%f:ggé% ﬁ—r&cﬁ-}lgo%? 5 3. al%cﬁ%‘rﬁ ¢ 'By
reactions si m}haird—csHt—bpsﬁoJlduRef—elﬁimfazlalanpye) 2N-tigd thgr 16 2 i fthamidight hoi
acid (1.01 g), eth 3di et hyl am n car bodi i m,de hydrochl ori de
(6,62 gy 15 rraaly adeontiiotP o0 ooy i SR 38 gje ol
di met hyl f oy nawdides( ¥818tatide @hhybdmtﬁmmybamfwtz(& 63rgéx@fui:tion
i sopropyl am ne (0.38 %{‘ the title c ound_ (0.80 g) was obtained as
col orl ess nedHFe afy pEPahic 5°1fﬁ-nﬂl\/ﬁ(l%)llﬂ§ Télf( Gﬂea’EF‘eIBt-(‘I”@PE
4.27-4.44(1 egﬂlgg 1 Hz, 8
C8r) L T, ';L@Baé%lgx%gegds‘]tger{e_ydllQ gn‘.J ~ t }:a Ze oﬁ%r(:m Iflodngzto gﬂxoutg

8 . 03,( 11H3°Cd andlthesmno)mt @fz:be( _bHsesyo be Fa(aegr }8326t20 HEPad 1634,
1620 1557, 48 r%:ig%ivérl@t@ {8 La1Fef ehencenbimite ?E L PAck! 98 Pf
6- br ono- N- et hyl - 2- napht ham de 45 WO 02/ 40484 PCTIJPOl 10002 By reactions
similar t# those Wi, Rereferatd yela 2@3 wtsi ng 6- br ono- 2- napht hoi ¢ aci d

(1.01 g), 1l-ethyl-g ¢3- ?I azol{w %@9 drat e)n%gggggéélgﬂji%ctgg ochl oride (0.92

g), 1l-hydroxy-1H benzot e m)no yl f ormam de (16
rﬂ) N- et hyl| Bareranidpyl apigheised. 48 g)r@magyaammefdxyctaoymm|m b. 52

Dystars, 1 e FAERNRapeeq Bdhtis, Pl B3R5 S8u s 5 DR farony-

J 5 6Hz 7 3HE) 7~ BLIRAIEOHSH APy 0,107 1 6B dHmidkhz0d =2- THz-N-ghe8hg) 27 . 77(2H 10d,

370, SEad nadhtpdhiel abth Sk a8 aclll sy o Hygracnipas dBdidlt )

1314, 1186 Gavlfﬂafceranctd Exdarmieelﬁil?eoductl on of ethyl

3-hydroxy-3-(1-tri | H-i m dazol -4- 15yl ), .propanoat eDi.i so a (33.8
n ) was dissol ved ]it’% tB?y ¥ Hgm 75 u’ﬁhéﬂhpaﬁggyﬁdﬁ ’gr]‘r%’fg g%h JLT(] gg’f"uti on
(1.6 M 150 abn)pcnfna} ekt yhelfdﬂmulm i(D) hepearid codaragdigtk alompotindos® HHean 0C
withstirring_un e-cool jin alt), an s20stirred for
30 min. The WP ‘ﬁr @Eégjt h%fnh%ogk‘ g HW@"’P?‘?Y gf@%’ﬁ’é’%ﬁee Nne bath and
et hyl acetat ﬁyff&l&[lr;(t)-bmm&ﬂlaleegm)-N‘redemymnzvamIMdat Doteyaytedt han
-65C. The m xture vvas%too tirring for 1 m n.. The_reaction

vtur o vackHuEY A Bt ORn TeRP (I BE FSstrLaths EEla (VI Sudn B

Z-trityl -4-2bhpFrar11d hBidaanl Qh(eGIllZe,g)td yideyad Hiptatlcandly aBESrd han
-60C, and the m xture was stirred for 1 h. A 20$% aqueous ammoni unthl ori de
sol ution (445°W9uRths added to stop the reacti on andthe mnixture was all owed

to warmto room t giHer &hdl Cofptindlol- the iséakethvatmlon 18 o¥ed Bled'as
added and the mi xture was3opartitioned. The aqueous |ayer was extracted

wi th et hyPacat B¥ee fpEey oy Heagepverted ditbienedl bkl tthEopvREk@adasdri ed
' over anhydr oystsadi %mdswhéﬁt&le Eaapéeﬁa a&%&a&a&%@tae% 18nd; £ *}an be

precipitated crysta were finely dividedw th hexane, ect ed
filtrati on andnderted to gi frea O3Bt Prl 2 didifsrend §317t Zﬁf @) Casvemitmnadss
T crystals. 46 [ M0 02/ 40484 5

The compound thus obtained and optically active compounds

35 thereof can be isolated and purified from a reaction mixture by
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PCT/ JPOL/ 10002 1H NVR(CDC13) 8: 1.23(3H, t, J=7.2Hz), 2.85(1H, d, J=7.2Hz),
2 .86 ( 1H d, J=5. 4H ), 3. 51 ( 1H, d, J=5. 2Hz ) , 4 .14 ( 2H q,
J=7.2Hz) .wboddds8. g, J=5.6Hz), 6.79(1H, s), 7.06-7.17(6HPCTWPO1/1000229- 7 .
38 ( 9H mM , 7. 39 ( IH s ) . IR (KBr) : 3152, 1725, 1597, 1493, 1445,
1368, 1277, 1127 cm 1. Reference Exanple 7 Production of

1-(1-trityl sl féaRa,4shbh- 4s HHuARARSHhO ek tdiindBh el 4 JHMsBY dEh€le
(8.78 g) was suspended I n gry THF (500 m) under an _argon atnosphere, and
et hyl 3- hydrexbragtéoyl-frsabipnal dgtddAeitiany | gprdgdAéaneieme g)/dry THF
(350 m) solytl ; a éc\f%ﬁ with stirring under

i ce-cooling |égg-g1s:§?%2£$ﬁ%'mk§%%rﬁae spg’?rgﬁggﬁigoal\ggéune roomtenperature
and stood with stinrimg domveZmhntidreedrivespeetives teaetdions edh agaitechibug

water/ THF (1/6;. 58.4 1) ded. to st I h e [,Qn S
Rochel | e s?alqroglgl ﬁ“?yoér:é (%}%ng% %gﬁo v%s()%%ddg%}%ondht %%Blr%}?x?rbcf\gw\%gggggood
with stirringdupr of8the chrpoandaot ca |saldr thasese par deedubjvasivd twi t h
saturated brine_ and drjfe.d over aphydrqus sodjum sulfate. The soltve t_was
evapor at ed dRFAAE™ BYF G HET2P Bt SN FEZEHPHomPSERIR BBS AEAEFE B her
to give the ¢gridupe cafnpe HIHED8n8 Bamdfedd byOhOkh@as matystal | i ne powder.

H NVR ( CDC13+CD30D§ 8 :1. 95-2 . 04 ( 2H mM , 3 . 7 9 ( 2H_t, J=5.
6Hz ) , 4.85(1H, f5 5bg prghectnggguqyr Of ampipg. Aberegprepgxemplidiedg g,
o1 ror ey cromviiad GGkt Brpon. (036, 60 I Hiepidadh eyl 1053
3- hydr oxy- 1-I(fle-ntYr1iCP;B°11H'i fidaAdikydogyycarkanydndfed. , methoxycarbonyl,
1-(1-Trityl - iWJu.dazal -4- 1, i 35%.9 g i ssolved in
di chi or onet h%ér@x?fg%%%’fﬁaér?f 'Prénggﬁ%’(siemﬁiEo%?é%&%’zgci‘-ld’) gﬁgis)k ddgg, whi ch was
fol | owed by saxponyds (619« inhgnyil-Coendllemsxyararkorh s&hhas An i nsol ubl e
mat eri al wa | y | it i Jqr at t filtrate was

concent r at egoé[ﬂoél;&%cﬁggggn eeﬁgé?aﬁgﬂﬂ sl's%?gfel?lgéesgl'i rtillﬁgt hyl acetate (1.5 L)
35 and antsagiismmishvdefninemethylene ang the diikmocabl |&f sdichwage added, 47 WD
02/ 40484 PCT/ JP 0 i s f jJLri i ni cal
stirrer for g@%&ﬂh%&ﬁ#@?'m%ﬁ%@%ﬁ@pﬁ sli’et Isg%ggi %ﬁ% Sﬁggg?%gani c'

| ayer was welsdiedyen thomalenat,edlborime archldrine, dvemigehy dodirse sdaai.im

| f . Th I d [ i th h d
reated i n tRE Nae ChnRoFY FRDEP I € T dy BF ChAL dRRBRR ani 19 ol vent

was evapor ate€ltet)g giveotdwoup tahed thapbike) @Wh2®edn ghheaasiuabpal @Ff br own

| 1H NMR.(CDCL3). 8: 3.20.(2H..t.. 1=5.3Hz) . 3. 67 (1H, t, J=6. OH
?agégg-AffS( pS (tPe?%ﬁé%S/.?PP(IQﬁ}S‘ﬂF?ly?.]3}{97.342()9H, m 7.26(1H, 10 d, )

J=I.4Hz), 7.62(1HasdthdbraidtinbRytbudBrof ca?Bblyl _:lc_ﬁ:hhp,lﬁﬁé’re 1832, 1493,
L4 s, STt A T T Lo, s,
3- Hydr oxy- 1-fudegl,i telrtibhiyl dazal); 4phedyll,- prrapgbpnei (vl 3ndiSthe Wike,
di ssol ved i nalelt hglfl w%ggkaéxee (ozptLi)oha\.'m;zls?ubssttiirtglitg .ur}}g(gnples of these
25 substituents include halogen atom (e.g., fluorine, chlorine
etc.), formyl, Ci-¢ alkyl-carbonyl (e.g., acetyl, propionyl,
valeryl etc.), nitro group and the like, wherein the number of
substituents is approximately 1 to 3.
As the protecting group of hydroxyl group, there are
30 exemplified C;-g alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl etc.), phenyl, Cs-1p aralkyl (e.g., phenyl-Ci_4
alkyl such as benzyl etc.), formyl, Ci-¢ alkyl—carbonyi (e.g.,
acetyl, propionyl etc.), phenyloxycarbonyl, benzoyl, (Cy-10
aralkyloxy)carbonyl (e.g., phenyl-C;_;, alkyloxy-carbonyl such

35 as benzyloxycarbonyl etc.), pyranyl, furanyl or silyl and.the
33



ice-cooling (ice-salt), triethylamne (65.8 mM) was added and then a

sol ution of nethanesul fonyl chloride (34.2 nml) in ethyl acetate (50 m) was
added. TRgowhMdisgi e was stirred at the same tenperature fopctaboiaoeh2i ce
water (0.8 L) was added to the 20 reaction m xture, which was foll owed by
partitioning. The organic |ayer was washed with water and saturated brine,

and dried over,__anhydr nesi u f . . ntE;#acﬁ pof at ed
under reduc\éld'k&’e ggr%‘%ﬁ%grgg‘% d@e&%glgﬁg?s%%el}%i@égéce onP?%?l(gf(Z. 36 L)
and t he m xttilegewasbsititnredtisaindDide Halbgen3atom Tiee gr eafluarinmg, Xt ure was
all owed to assune room tenperat ure, t hanol (0.8 nd_triethyl amne (61
m) were add®dozABe: e 'r?i'xlcérrﬁeay\ggl stgﬁ'edeBQY}v aﬁljc)h?'gc Pﬁ?pil. ééﬁ "The

sol vent was gheaRa) a@ﬁ?n Widekyl e(MIGR] PhesgL+@ . and ket hyhciRc deaz(200 m )
was added to the resulting residue. The insoluble 30 material_ was filtered

of f. The SolSknt rwBLtER Rt BB atRe titder cUheRRIMWSSepBITPSe Py silica gel

col um chr onags aRBYt < eldeRbroRBhd¥gl AetByh. acetate; 1/24 - 1/9). The
el uate was recrystallized from nmethanol /ethyl acetate to give the title

compound (18. 84 gFOBSTRAIENG: A R¥GLACHIST Grayp, &5 Reteriknows: Pgroge (2H,

t, J=6.5H2) op 4 %hé&'&nébogk@-ék@reto‘l%s uly 02/40484a1RGH, JRCRL 40O 2
7.60(1H, s).*7 A IR sy o TR (KBr) - 3121, 1713, 1537, 1489, 1412, 1319,

1204, 1109 cmmbriréhererratnerinpleh Jan Rcdduceilorsef reduction,

7-(4' -flugr ' i ~ 3.yl - di hydr.ox . R
R Ty
3- br ono- 4' - fhattyddithicthykegaye, At stusperyiloamén ipg-fdubrbdebaeddndipes. 3

g), 4fluorophenylboronigc aci.d (5.00 and 2M aqueous sodi um car bonate
sol ution (35FHF iaﬂd[f%l‘—e ?ﬂ%& %)u s degassed. so

Tetraki s(tri phenylrheosaiwae)dpdlr) acanme @bte2néd 1y swabladdegstaidebyan ar gon
at nosphere and the m xture s_refl uxed_under_.heating.for 21.h. . er was
Bded o theRaE Bint kot aharel iR rte U den i e ppATEHR

acet at e, masiredvatetrcendd ids waberian s hbdovbaly iatyur adedsuahi aeidand dri ed
over anhydrous z5 magn&si um sul fa The sql vent was evgpor ted under

e.
reduced presSUHEIENECHPIn iTY aﬁng‘é‘?‘al?lé'dﬁgéé' pPER T act GREFitle

conmpound (5.8 Hhed3iRef AR kRegeible,l faMYRc( X3 )pr3fefably Aul@ridH, m,
7.31 (1H, d, J=7.8 Hz), 7 . 44-7 . 55 (4H m , 7 . 67-7 . 69 ( 1H m .
20 IR (KBr):23%b7, 1563, 1514, 1472, 1235, 1159, 835, 829, 781 Reference

Exanpl e 11 Producirh@nc&fpound (I) and a prodrug thereof (hereinafter the
6- (6, 7-di hydro-5H pyrrolo[ 1, 2-c inidazol-?-y?)-Nneth | - 2- napht ham . de MeHN
25 J J 20 both are also referred to as the compound of the present
invention) provide a superior effect as a medicine and show a
particularly superior steroid Cj7,z0—lyase-inhibitory activity.
The compound of the present invention shows low toxicity and
lower side effects. Therefore, they can be used for mammals
25 (e.g., human, calf, horse, pig, dog, cat, monkey, mouse, rat
etc., particularly human), are useful as, for example, (i) an
androgen or estrogen reducing agent or (ii) an agent for the
treatment or prevention of various diseases such as diseases
related to androgen or estrogen, such as (1) primary cancer,
30 metastasis or recurrence of malignant tumor (e.g., prostate
cancer, breast cancer, uterine cancer, ovarian cancer etc.),
(2) various symptoms accompanying the cancers (e.g., pain,
cachexia etc.), and (3) prostatic hypertrophy, masculinism,
hypertrichosis, male pattern baldness, male infant-type

35 prematurity, endometriosis, hysteromyoma, adenomyosis of
34



6- ( 7- Hydr oxy- 6, 7- di hydr o- 5H-pyrrol o[ 1, 2-c] i m dazol - 7-yl ) N- net hyl - 2- napht ham
ide (77 ng) was dissolved in nethanol (5 m). 1 N Hydrochloric acid (0.5

m ) and AQ&upaddsadi um carbon (50% wet, 39 ng) were added, papdpdii@o¢s Xt ure
was vigorously stirred 3o for 12 h under 4 kg/cn2 hydrogen atnosphere. The

catal yst was 49 WO 02/ 40484 PCT/JPOL/ 10002 filtered off and the residue
was washed witdiuEht hagedbpathis thyéyéﬁ@%gaveslﬁ?ﬂ%magaﬂsrﬁlé:qrihuened and

agueous pot assi um carbonate solution (0. ) was added. After
neutralization, tRA8 Ee¢\RacifdsatiaportdicedntrodRt dre@sbeaden grasiisdng, and

t he residueé(;%a‘%1 LEl ddiashysidd i I ﬁ%% (el uent,
chl or of orm ne ggggh%%ﬁ%an@rﬁlﬁéﬁgm%%ﬁ a&%%‘.}/f%sggl 15 . #238%% én
recrystal | i zanfl fihenmsehsequsndr foemabion eigiestroden t (estteogenpbaind (53 ny) as
35 ooy %5 DpsRef, A EOT)ass G M P VT T
?mze)z (1i74, a J:5fa@Hzc;nypq7m§iowH(:hékpre$sep;:, ,%ﬁgeni,giﬁ)n( shﬂwzdg,subez:, - ioraleh 8 .
: : S) . 1. S - 7. . : S) .
(kbr) | 3210°Teack SvoRbindt beed hndle . Tyldn oty flen o intdeall 0 o
12 gr oduct i q?haﬁmaﬁeﬁtdi:MCb@pEHgﬁi-b]:i r s o:l[hiérapp] | thed @FTect- 6t he (1)
Production of 3-bromy-1-(1Him dazql -4- - 1- pr qpanone
1-(1-Trityl -]i‘f%r}%rﬁﬁ O%gé’é}ﬁr}m_oz_epr oﬁ?e%l% %?fébj( 18059y ang LLSEFRY | n
acetic acid £dsSQuahplandtidre @ret Meft Vdifed;08LE0ndt0 13@1116E. tdy 289450l ution
of hydrogen bromde in acetic acid (100 nm,) was added and the m xture was

stirred at rymenperatsr orgene AreRpaGRiopy (s eltldy IRking RERAET 1t he

reaction m xée aldnb Ner S4-6CInRhaERL ARG I ah8i MR8 ol | epigeh by filtration
and washed with diisopropyl ether to give the title conpound (22.3 25 g) as

a pal e yel | owtkpvdes” , H Mwmnothenapewti agegsis3, “rhprpmagputigal agentgo (
1H, d, J=1. i3 Qo L Dk 4 . T hidy P i "

5, 6-di hydro-%ﬁl—g%bfrtrl %?o%ﬁé%%]oi%mcég%o@tgrnggbtér AR!4Es QQc&f,tor and

3- Br ono- 124 1¥he nliikez dhereingtterptopbadid oflg. sefyrness te0asuapended in

acetonitrile X ] gjpggthe pen E.Qn . t 0 | u¢i on of
triethylam n%cgé 1g%§%n%) In )dcelta%%;ft ri l%('};%( S@ ?ﬁ%&{waqggél ghvx(ﬁzy&éﬂéﬁeugad?%pw se
and t he m xtthe presesti invehiziton7@@df ardiX fleredti edrpdumd rhat 25ranidesas
further adde h ! r I o] 0 mn..-fhe reaction 35

m xture was g%%]%d.& tl g %%%%%ﬁ%@?’gf‘%ﬂeéag%f ’tﬁ\r%]gll?\‘ggoletft? é’g%% €°\R3 02/ 40484
PCT/ JPA / 1000ninminedi below)s whent eprdindd .withetkel ctenpioumasmay dpor at ed and

t he residue was, di s§ol.ved i n in. The. nsoluble nateri al

t hyl acetate aga
was 111t eFodBTiHg tRes SN PRERTEVA0) Abed Vi HeSHFEl ng resi due was
subjected to sili @xagplesodfirthes “hbraomd ageppbyt i Udmniclude fosfestrol,
O o ot SR AA0EL £ 8110 IO 2 0ot oL 11l or
acetate, megesterol acetate, chlormadinone acetate, cyproterone
acetate, danazol, allylestrenol, gestrinone, mepartricine,
25 raloxifene, ormeloxifene, levormeloxifene, antiestrogen (e.g.,
tamoxifen citrate, toremifene citrate etc.), contraceptive
pill, mepitiostane, testolactone, aminoglutethimide, LHRH
receptor modulator [LH-RH receptor agonist (e.g., goserelin
acetate, buserelin acetate, leuprorelin acetate etc.), LH-RH
30 receptor antagonist (e.g., ganirelix, cetrorelix, abarelix
etc.)], droloxifene, epitiostanol, ethinylestradiol sulfonate,
aromatase inhibitor (e.g., fadrozole hydrochloride,
anastrozole, letrozole, exemestane, vorozole, formestane etc.),

antiandrogen (e.g., flutamide, bicalutamide, nilutamide etc.),

35 bo~-reductase inhibitor (e.g., finasteride, epristeride etc.),
35



Ref erence Exanple 13 Production of

N, N-di i sopropyl -6-[ (1-trityl-1H i m dazol -410 yl.) carbonyl]-2-napht ham de (i)
Product i ago@b/aéuspr ono- N, N-di i sopropyl - 2- napht ham de A suspefRgpainood2

6- br ono- 2- napht hoi ¢ acid (100 g), thionyl chloride (37.7 m) and DV (0.5
m) in THF (1000 M) was stirred at 60C with heating for 90 mn. After

cooling to ragmanbectei®Ll aldr@net PLefdiatabh (Wag. evaireiabed under reduced
pressure. The resulting solid was_dissolved in toluene and the solvent was

evapor at ed t¥MeEhgspRymMPRLedRisALARAM heteBeFRsSenRe a tEARBC{RIIRS powder .
This was di ed_j : th ! added
dr opwi se togigggru?Pgﬁ 0 g%?@%g%%%j%gﬁgﬁgb%lﬁgq%ﬁ3%ﬁﬁgagk?gﬁiﬁﬁﬁﬁﬁﬁe (112
m) in THF (S90neiy andern iagentobbi drelayimetabaiise ofagesineidd(eaty.noom

t enper at ur a of the solvent was evaporated under
reduced prjgsfs%ré);o%eg?%g’l E%Jéif \%/ggnglﬂf%t ed with ethyl acetate and 25 washed
successi vel y w t hEwaneles loiN thgudslkylddngmapyot ok iiceludeutimgemt er and
saturated brine. After, drying oyer .magnesi u ul fate,. the sol vent S
evapor at ed AMPEE” BT TBEFATAL Sdite AV Y EiSeepgTE AHBFLE gi ve
the title corgaosptiobphadmige,asifastahide ethistape, HrbbdudR, (LRG3 1Eanl. 36
(12H, br s) , 3.71 (2H, br.s) ,.7.44 (1H dd, J=l, 2Hz, .8:6Hz),. 7.58(1H dd,
J=2.2Hz, 8.8 1}""%?7@9?%?35{4, hﬂr}“}ls%l.ltﬂ(*‘MQF°8¥1f‘39C.?GZHZ‘)i§PRr?‘%<’é}‘31'. 2968,
1620, 143k naifhalbi3da&baAhé, CRanimudtink, Peoetatis®inefl phosphate

N, N-di i sopro yl;6-[£17trit | - 1H- i m dazol - 435 %%gcarbonyl1-2-naphthanide 51
VO 02/ 40484 %@F/UJP o¥riobRBleRs AR FH s ASPHERLRR 10T €00l ed to - 70C
was added bugiptegtiozBEYR) (Figdbb¥omdR, Setlgluclbd, t 88 bcb1a@lint | els®latin,

6- br onoN, N-di j sopropyl - 2-napht ham de (50.0 g) in dry THF (250 m ) was added
dropwi se. AfHIORSEILART nedaPLlatae f e¥aMpLAtAL, a2 T eianga, 3aghamustine,

1-tri tyl - | Hafi,0aek dn h e Rahdenyde {A%mst)nk) shoantis(280, M) was

added dropwi se to the reaction mxture. The m xture was stirred at -70C for

20 nmin ant Velwitepss Sdbemnsiiing hdenorelamdideer hreesulifangt Spophespteaidesn.
The organic \ 2hid a ue I ted with
ethyl 10 ace%%%/cgs.rta%ﬁg %?g‘gém C @éyggoﬁ%%%%?xggéﬁﬁﬁ,&i%g%%%g a\%gis washed
with saturateee BQrikee and dried over magnesium sul fate. The sol vent was

evaporated to giv o) LY w0l ntal pi .

6- [ hydr oxyl 1-tri t?ﬁ‘%ﬁ%‘%n a?&¥4%ﬁ’¥r§aﬁ§ﬂ3ﬁﬁf~mﬁ%me mercaptopurine,

di i sopropyl - @meamlaphapidine | Sbbiside m dirimoande ramgfdresexdiexi de (150 )

wer e suspended | i,chl oromet hane (300 1), and the suspension stirred

at room t%rrp%r%oac%i&rag’i%f Warﬁa%ag’fhec Basrpa nié‘FoﬁcPA%%s Sr}al%tp%r B8tk Ough celite

and t he cel ihpddepabrids, M@hmacaﬂﬁcalhagéhw red.g .\A/asln@rmmatdiat,ed

PR s s S SR RE R R s A
etc.), aminopterin, calcium leucovorin, tabloid, butocin,

calcium folinate, calcium levofolinate, cladribine, fludarabine,
25 gemcitabine, hydroxycarbamide, pentostatin, piritrexim,
idoxuridine, mitoguazone, tiazofurin and the like.

Examples of the “carcinostatic antibiotics” include
actinomycin D, actinomycin C, mitomycin C, chromomycin A3,
bleomycin hydrochloride, bleomycin sulfate, peplomycin sulfate,

30 daunorubicin hydrochloride, doxorubicin hydrochloride,
aclarubicin hydrochloride, pirarubicin hydrochloride,
epirubicin hydrochloride, neocarzinostatin, mithramycin,
sarcomycin, carzinophilin, mitotane, zorubicin hydrochloride,
mitoxantrone hydrochloride, idarubicin hydrochloride and the

35 like.
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conmpound (41.0 g) as a colorless powder. 1H NVR (CDC13) S: 1.26-1.82(12H,
br d), 3.72(2H, br s), 7.13-7.22(6H, m, 7.34-7.42(9H, m, 7.45(1H, dd,
J--1.4~| ay0Q2/4d48d , 7.58(1H, d, J=l.4Hz), 7.79-7.80(2H, m pcryPif1dbéd2 d, 25
J=8. 8Hz) , 7 .98 (1H, . d, J=8.4Hz) , 8 .29 (1H, dd, J=1,. 6Hz, 8 . 8Hz) ,
8.98(1H, s) IR (KBr) . 2972, 1643, 1624, 1520, 1443, 7371, 1333, 1175, 756,

704 cm 1. Ref erenﬂﬁalEﬁfPé’@'df e33O Rid 4 kh08i@” include etopos:.de,
N, N-di i sopropyl-6-[(1-trityl-1Hi ni dazaol -4yl %ﬁcar bonyl - 2- napht ham de

Dry tol uene §ta@osiiyevRRosimted vonblartiagd sl buEsy "llFltCPiP-EH’(% BGete: 35 )
dded d
Was_adaded r@?x‘ﬁe%&e%&%#égo%ﬂipa%i'dcgégf’g'élcﬁﬂékéloprv%)skeZbﬂ?@@daa%ge

(1.20 g) in was ropw se to the reaction m xture.
After stirriliget.he 52 W O 02/ 40484 PCT/JPOl/ 10002 m xture at -70C for 20

mn, a sol ut| on OE#Q?%@%Q@/ WNe® ropvm égug{é egg%ol ?Bﬁh cairngci)&)ﬁgm de

(1.09 9) i’n dry T ) Wwas adde ereactlon m xture. The
m xture was sitdibaadl at kréﬂ@ﬂ,oslzefman,ad@nmnem, wesnitdsd mtedferoame 5

tenperature t the reaction, S e

acet at e, andmthétlS%éﬂf FFUYE a\%gsco sIWe??ttgmﬁﬁa\{\@%R%?gaat&%Ebr?ne an%tyg%l ed
over magnesigdonoyl fsamulél'ﬂfnems&bmeaf, veryteirapot at b, umhotexﬁm,edaqm essure
and t he resi due was ur| fied e% col um chrﬁmat 09 &E'exan %&(
acetate = 2:YB°EHe o ﬁF%etEar% PO U 8"?11 ) B ygaE

powder. The mdgablaggdq{}gnlqab data were identi cal W th those obt ai ned
for the conpound obtaj ned of Reference Exanple 13. Reference, Exanpl e 15

Production of 6, 228 Bher oFehldgFepth staguy i éant}B‘f SWhaéﬁ@cFBtfﬁl BI5HGEL i on

of 4-(tetrahyi@i2knBYLePici WOXKE-de il -driowt¥! factor and its receptor”,
1H i m dazol - 4-yl ) but an- 1- one

4- (Tetr ahydr%nﬂl%ﬂbﬁtafﬂcﬁ Ao Bp) used1ag riang asHif erhanses- 9F9132fetﬁﬁt}ﬁnl one

(29.63 g) wase 5Ql, Verﬁﬂ-x igan@rAl XtaIre Rbrefiyén %etaa%a%g@@é) HEvin
tetrahydrofuran 800 ). 10% 20 Pal [ adi um car bon %h was a ded and the

m xture wes mhemédrawe;mqfe@pérm@m ethragy 28, ﬁOde##d &hAghregjershow
at mospher e. éﬁa héﬂ'ﬂ é’%t}‘i’afeééeﬁ% Medeby {dk ta&iaeﬂeréeﬁfﬂoﬁ he filtrate
er uc Th

was concentrate ed pressur e residue was puriftied by silica
gel colum céwemptidgedph\Speelifidéat exanpipls dnelwde)(l)oESE gemeietmltl tle

corpound | 26,58, 554 P50 Sibasdd M, B by e T ( O
3.75-3.9(2H, a¢1lj3,v14:y55hérﬁ(lﬂﬂ-lh [®).g.7 EGD5-LkregBlin6H{ERY ligdnd) FRtk.] 4 ( 9H,
mo. 7. ﬁ? gzgiinsulln or a suﬂgtance haéaéé substantially the same
activity therewith [e.g., insulin, IGF (insulin-like growth
factor)-1, IGF-2 etc.], (3) FGF (fibroblast growth factor} or a
substance having substantially the same activity therewith
[e.g., acidic FGF, basic FGF, KGF (keratinocyte growth factor),
25 FGF-10 etc.], {4) other cell growth factors [e.g., CSF (colony
stimulating factor), EPO (erythropoietin), IL-2(interleukin-2},
NGF (nerve growth factor), PDGF (platelet-derived growth
factor), TGFB (transforming growth factor f), HGF (hepatocyte
growth factor), VEGF (vascular endothelial growth factor) etc.]
30 and the like.
The “receptor of the cell growth factor” may be any
receptor as long as it has a binding ability with the above-
mentioned cell growth factor. Specific examples include EGF
receptor, HER2 (heregulin receptor), insulin receptor, IGF

35 receptor, FGF receptor-1l, FGF receptor-2 and the like.
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d, J=l.6Hz). 30 (ii) Production of

4- hydr oxy- 1- (1H i m dazol - 4-yl ) but an- 1- one

4- (Tet r aky@oDaodkl pyr an- 2-yl oxy)-1-(1-trityl - 1H i m dazol 4- ptyhediaveck- one
(28.51 g) and 6 N hydrochloric acid (17.5 m) were dissolved in
tetrahydrofuran (200 m) and the m xture was stirred at room tenperature

for 3 h. Sodi um begaknppeaisr ¢8eS8fpiadmblcet@scaddasbdte thARIbLRIGH] @rthbxt ure,
and after renoval of _the 53 WO 02I40484 PCT/ JPA /10002 precipitate by

filtration, ah&hei pethieradd EaRtent rmdydantireticteddptetsiid!l The
residue Was Fﬂ @gc{?é’g Sirld %cgﬁ{:ofoc!ﬂé@éo?hr% o @Ry rbedpient ethyl

acet ate: and recrystallized from nmethanol/ethyl
acet at e/ di etawtllb@’dls{el(et@ s qaituxingle) tand EERAnpouvibdy0:(889¢g) hercepyahe;

yel | ow po (2H, t,

J=7. 2Hz) w%%?%}ﬁewpﬁépcam%%géﬁ% 53 ?§%§%‘((ﬁ§5 gfge;ii?c?rl} Producti on
of 4- hydrOxytquginErkl&aséjinhabdaznlr4ﬂﬂﬂiﬁ55tQHEHZ(hon$®ne kinase

4- Hydr oxy- 1- ( vl ) kssolved in

NN ot hyTTEHERE e e { REE afeceiEy EnE e o8 BLRRSE o

chlorotri phemtiﬂmtbamaﬁda:kﬁﬁ 1g)<ewerﬂomzq,nfedtha'hemhi>mmseenp5eﬁlidnr ed at
roomterrperat re fox ne was added and the m.xture vvas(fxtrac

with ethyl ]atg§°w’1_’ﬁ Pﬁ%t% Gafli £ef §T87 ecFIB'\}etseﬂﬁarf% WSt Fat e

and concejit rﬁcpih@ndekereduced pressure. The residue was purified by silica

gel colum chromat ogra h eluent: eth acet at hexane = 9:1) to give the
title conpound (25n22d %/Hé“&:l"? H"ﬁn@ ’%/ﬁ“]entipp @éfﬂltéca ZgeN3S, 05

2H, , 3.
(7 vy ?15(6Hﬂ—(§§p%|ﬂ?g%{1a§e ac@d@thton@ éﬁ%f%rﬁéét%e rﬁydz%c)ﬁi@rf@éﬁ"e’(obﬁ?lt |

J=1.0Hz) . (pmc)topuoevnbyri@‘rcowplexz mnmmnlnhemtqppr@harpquﬂwnawm one
4- Hydroxy- 1- téépélrgoinzkawi ”@rﬂﬂ%@'toé (é)cput qa}lﬁoeé@az{ 2% 8t9éaaﬁfae%cd')880' ved

in tetrahydrofuran (12 . Triethylam ne z5
met hanesul otgnowwm@raae %b Ighibityr Wee & adé@bumﬁeh@tm kt ur e was stirred

at room tenq ﬂ@ﬂe‘ifeﬁtighéan t%%%g%y%&&@: Me). Wasﬂé‘gﬂf‘didm%’&arhﬁ%‘e gpol i ng and

the m xture was extracte acetate e organic layer was dried
over nagnesietn Syl hageogmmesicndahtbated, mﬂb&bckerlu()eacb Jr ésmsnkosil0

Acetonitril N &%%hqlo}:lg@s egngnghéhﬁ X g(rj ?V\Qf orq]fsegxed under heating

for 2 h. The 5?eactl on mx g was concentra yness and the residue
was purified by siflioog geith Golclemical dItﬁr@@Naphyac@@lnmtE;r Ehdnydompound

ot 2t &) Bl ks iy YBERSA SR, O oSl MoK L
PCT/ JPO1l/ 100&Zemical therapy such as an operation including orchiectomy,
thermotherapy, radiation therapy and the like can be applied in
combination.
Particularly, the compound of the present invention can

25 more effectively remove androgen or estrogen in blood when used
in combination with an LHRH receptor modulator {(LHRH modulator)
such as LHRH receptor agonist (e.g., goserelin acetate,
buserelin acetate, leuprorelin acetate etc.) and LHRH receptor
antagonist (e.g., ganirelix, cetrorelix, abarelix etc.).

30 The compound of the present invention has high
selectivity to steroid Cj7,20-lyase and shows less influence on
drug metabolizing enzyme, such as CYP3A4. Therefore, it serves
well as a safe pharmaceutical agent with less limitation on

combined drug.

35 For combined use of compound (I) and combination drug,
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1H-NVR (CDCI3) 8: 2.25-2 , 35 (2H, m) , 2. 66 (2H t, J--6.2Hz) , 4.21 (2H,

t, J=5.8H0 , 7 .63 (1H, s) , 7 . 83 (1H, s) . ' IR(KBr) . 1485, 1387, 1265,
1202, 102§0 03@byssm 1. Exanple 1 s Production of PCT/JP01/10002

7- (5- met hoxybenzol[ b] t hi ophen-2-yl)-6, 7-di hydr o5H pyrrol o[ 1, 2-c] i m dazol -7-0
| HO. ~--, MO ~ ~ S A solution of 5-nethoxybenzo[b]thiophene (0.33 g) in

THE (8 ) . -.78C, 1 _ | itiug}ﬂﬁfggg 0 sal.uf i on
(1.6 M 1. 4V%fe) %\%glgﬁg%%%(f%goghﬂggoﬁao%o?ﬁ%&s(o iLft iaglrcli. e m X O&r éﬁ\{/avéslé
stirred for moth lamitéd, sevke comppendt (e andndorbiswhivnodred may be

5, 6-di hydr o- 7.H pyr 2-cl.im.dazol - 7- .18 L THE (3,1 ) _was
cded 1ot n Lrheaheb Sty kb PRAR 16 BE Attt lad ndetel! £ 00
sanme tenper addirigisantded Svigai ttime ethdyr | Nike Witsseadde tdhe Tdmnblinetcion desg war ned

to roomtenperature,and the nic. l.ayer was sepayated.. The organic |ayer
was dil ut ed B¥ eetsﬁ’i}’rf%t’&gioagg,ggmﬁ%@dyaﬁdly helg%f ’e?fi'%ff)ﬂ'l n‘éarhg’& dried over
anhydr ous negiiesiniies Uhd aippropheateldephdag &vapw abedni Jheatvies due was
suspended in e_teg)éls acetate and 2o filtrated to give the title conpound

r

(0.24 ) as QISETEr oIATARLEALLON THAIYE,y SLEPRS GrorGOMPABAY LY A1, BH8T r om THE

to give the ijid.e compound (0.13 g) as colorless crystals. 1H NWR

(CDCl s+CDsOD) 8: 3.02 (2H, dd, J=7.8Hz, 6. OHz) , 3.86 §3H, s) , 4. 09-4
.37 (2H, m , 6. Ghe(nede Of adgindstyetyondgf gempme (3) #¢) | 25 7. 16( 1H,
d. 3=2. 6Hg)  cuhBabbbn Sdrud 14900t pos 187 HH uith ol BxBHEdomddRrck )
3175, 1462, 1223, 1028, 856, 845, 799, 669 cm 1. Exanple 2 Production of

7- (5- f | uor obantk sPEPiRR bR W2y PRlE, TRed Kpdbe- By Nedy PRoREYNE stxag]on.

|~ dazol -7 Qo aomff DL AGARImEGL /19 keREILATERIAIAIZ 1814 A58 AN
purification in the same nmanner as in . anpl e 1 -using

5-f | uor obenzef i tshihgbaeplarn@ceot §yakhmtreparation obtained by simultaneous

oo o SR lo € Sk DRl LS IR B LR e S Ttle
dd, J=7 .1%5HzimB.tadkk)s,adniniGtrd0{@H ofimtwobkd3dd Hf pharmad8(tlidaldt ,
12,00, 8 O B30I Sk B (dbbatlde $520tFeick S dondond 1) -
and combination drug by the same administration route, (3) time
lag administration of two kinds of pharmaceutical preparations
obtained by separate formulation of compound (I) and
20 combination drug by the same administration route, (4)
simultaneous administration of two kinds of pharmaceutical
preparations obtained by separate formulation of compound (I)
and combination drug by different administration routes, (5)
time lag administration of two kinds of pharmaceutical
25 preparations obtained by separate formulation of compound (I)
and combination drug by different administration routes (e.g.,
administration of compound (I) — combination drug and
administration in reverse order) and the like.
As the pharmaceutically acceptable carrier to be used in
30 the present invention, various organic and inorganic carrier
substances for conventional production material are used and
appropriately added as an excipient, a lubricant, a binder, a
disintegrating agent and a thickener to solid preparations; as
a solvent, a dispersing agent, a solubilizer, a suspending

35 agent, an isotonicity agent, a buffer and a soothing agent to
3%



lo IR (KBr) : 3121, 1445, 1215, 1088, 947, 866, 810, 802 cm1l. Exanple 3
Pr oducti on of

7- (4" -1 uwpo9b/doass - bi phenyl]-3-yl)-6, 7-di hydr o- SHpyrr ol o[ 1p@rQpiniosazol - 7- 0
un F Z5 A solution (1.6 M 1.98 m) of n-butyl lithiumin hexane was gently
added dr opw se to a solution of 3-brono-4'-fluorol,1'- bi phenyl (753 ng) in

THF (10 n1)

sol ution of 18 §£%?§%$ﬁ%g§ g%?%o % F?ﬁe h%egg azo %gﬁfg |
THF (10 m) s;mhuasoan vaiﬂ:lg;epti.gx, aamlaxhtdo&pmmte, an«tobeemq mgm was st| rred
at -78C for Z h, A 5%35B% ueous . anmoni.um chl ridf sol tlontﬁs ﬁ

O 02/ 40484 PEPESPRRY 1 e N g RIE R et e T
extract ed wnidthetihylpragerabre esampadswot ftmtelxt‘capﬁdnbrairftﬂ..udandadtasyj over

anhydr ous magnesi um sul f at, The sol vent eva und duced
pressure anFUKESFediT eln 753 GyYsFe Pdél% 'aLg g% omat ogr aphy

(el uent, et hnhyaestat£in Alchybiacaiatide mk@an@hsefeﬁatlj)e aara;dmp@@g yst al | i zed
from acet one- héxane t o glve the title conmpound (265 gg as col orl ess needl e

crystals. 1HPRVRUPEREaRS dDsdpse gragnepdin g8eqrate pfalcyun sstepnatgyq,

J=3.6Hz, 10 £120Z ol i) sidida- éh@%%HhﬁL @ré@é:.liblé)ex 81@&%% dd,
J=8.8Hz, 8.8Hz), 7.39-7.58(6H, m, 7.55(1H, s R (K 5B, 1510,

1217, 837, 82@ bgnger mg:lmclcrm*éﬁrﬂlétemp% qroﬁUéroser D-mannitol,
|7m( ga-z];: Li(73r Q%ejﬁﬁ:%irﬁp'(ﬁ; 8% i%e].glfuao@'ebyﬂ{/@réﬁﬁﬁo@_yiﬁ.ﬁl@{ﬂyl[c]ellalslse,
7- (4- bromphmimv}nﬁlﬂqu#dpue%mpytrhmlléﬂ@,.2R;f]eifnirdlak@)le@mﬂeaoofrh@e
reactions irhfgyataasz{§51%%%n@siﬁéiéégagggﬁcﬁ,L@afﬂ%ﬂgmethyl cellulose,
carboxymethyl cellulose calcium, crosscarmellose sodium, sodium
carboxymethyl starch and the like. Preferable examples of the

15 thickener include natural gums, cellulose derivative, acrylate
polymer and the like. Preferable examples of the solvent
include water for injection, alcohol, propylene glycol,
Macrogol, sesame oil, corn oil and the like. Preferable
examples of the dispersing agent include Tween 80, HCO 60,

20 polyethylene glycol, carboxymethyl cellulose, alginate sodium
and the like. Preferable examples of the solubilizer include
polyethylene glycol, propylene glycol, D-mannitol, benzyl
benzoate, ethanol, tris—-aminomethane, cholesterol,
triethanolamine, sodium carbonate, sodium citrate and the like.

25 Preferable examples of the suspending agent include surfactants
such as stearyl triethanolamine, sodium lauryl sulfate, lauryl
aminopropionate, lecithin, benzalkonium chloride, benzethonium
chloride, glyceryl monostearate and the like; hydrophilic
polymers such as polyvinyl alcohol, polyvinylpyrrolidone,

30 carboxymethylcellulose sodium, methylcellulose,
hydroxymethylcellulose, hydroxyethyl cellulose,
hydroxypropylcellulose etc., and the like. Preferable examples
of the isotonicity agent include sodium chloride, glycerine, D-
mannitol and the like. Preferable examples of the buffer

35 include buffer solutions of phosphate, acetate, carbonate,
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di br omobenzene (3.94 g), a hexane solution (1.6 M 8.70 ml) of n-butyl
lithium and 5, 6-di hydro-7H pyrrolo[1, 2-c]im dazol -7one (850 ng) afforded

the titl ueouseypd (1.03 g) as colorless plate crystals. geribbiNye2( CDCL3)
b: 2. 67-2 . 94 ( 2H, m , 4 . 08 ( 1H ddd, J=2 . 6Hz, B.OHz, 1I.OHz),

4.19-4.32(1H, ), 5.47(1H br s), 6.52(1H s), 7.31(1H, s), 7.39-7.51(4H,

. IR (KBr 14 6,733, 65 ii
g)roductl(on zﬁl a%% %?uoroﬁf,% f#ﬂ?#%ﬁ%#‘? f_%é?rsp_lgg?og toh ghgggl 40284)
PCT/ JPO1/ 1004jerti Hl;ldllﬂxiél'kbemﬂyﬂ.ohb{:dh(ﬂ @pnidnthazbl ker.- OPrdferabdéactkamsidean t he
same naenner Ref er ence 1 sSin , .

e bromer i k. GREELGHICE TIBIRAS odhviR biSherzaie 26t estens82 )
4-f 1 uor opherngt 126BUt&néT, bentgd agc)ohcﬁ ,2WhansEgs 9e8hyl) castipitabeesot ut i on

(3.52 M) and tetrakjs(tri phenyl hosphi ne) pal | adi um ' ) (122 Ir\r/%)“ af f orded
the titl e ScAfdGundorays arHd 289chhertides bl § s 82 LepHOf

( CDC13+CD30DRIn18'0ox2d49t 21:9:9J.dd%Hsum51te aklotblt Aldd a&a4the Qzee /. 4Hz,
11. OHz) ( 4.26-4.40 (1H m 2 (IH, s) , 7 .14 (2H dd, 10 J=8.8Hz,

8.8Hz), 7.53-7.64FRe plharmaqau(tksa} prepaxerignost theggregewt myentien.

Exanpl e 5 Proguefs BRo@liced according to a conventignal method, wherein th
6- (7- hydr oxy- o, ? di hodr% SIPI- pyrrol %[ 1, 2c]c| m dazo? -a7-yl) N et heyle 2- na%ht ham

i de HO. | - - -CorveRN 9f| the |‘¢0®Pp5n®r9fﬂh¥e preegent )ingentdesnl éa the -65C in a

dry ice-a N~ at o r d ne exane
so?/ulti on %i%l%l% 2%%2 m?ﬁevgas 5%%%8.0?150?@??0(@” o %?é%yfj]é e&%ﬂﬂ@ X
met hyl - 2- napinchasiions {8. 188 dpliawing. THE (700 ) o00l o0 10 20 10C vas

added to thi n at not an, -5 .and the m xture was stirred
for 1 h. A dFy Hefhef! o‘Pne*”('es(rir%rﬁ?ﬁli f apdile:

5, 6- di hydr o- 7H pymhe‘se[darﬂ hza] [ptmdatz@dl b7y addifng, 6ﬁozg)exmgladolad dr opwi se.

The m xture was, Sti red Q% ertature f an aturat ed
aqueous armo?ff%l(?ﬁ orf 9Ir8 Sty 3554 erad(?etlju{’ %at!}s)cp
reacti on. 15Thighes Qikento Weise e:ba@auaﬂe@tf WHie preedhe ethveneisny earadhd an

et hanol - sol ubl.e, materi extracted fromthe resultin si due and the
sol vent was %‘Wﬁg&éflgd@%%d?%{tu?ﬁe ? SPRIESRAST P 140Gy Badf‘ﬁé =4 silica gel
col um chr onedagsaphy ¢ty foehhaseiqr Wrmehbaaplert@rtiai Bbaing or
coating for sustention.
(2) Injection:
20 An injection can be produced by preparing the compound of
the present invention into an aqueous injection together with,
for example, a dispersing agent, a preservative, an isotonicity
agent and the like, or dissolving, suspending or emulsifying in
vegetable oil, such as olive oil, sesame oil, cottonseed oil,
25 corn oil etc., propylene glycol and the like, to give an oily
injection.
- (3) Suppository:
A suppository can be produced by making the compound of
the present invention into an olly or aqueous solid, semisolid
30 or liquid composition. Examples of the oily base to be used
for such a composition include glyceride of higher fatty acid
(e.g., cacao butter, Witepsol etc.), medium fatty acid (e.g.,
migliol etc.), vegetable oill (e.g., sesame oil, soybean oil,
cottonseed o0il etc.) and the like. Examples of the aqueous gel

35 base include natural gums, cellulose derivative, vinyl polymer,
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30 ammonia (7%, 19/1 -~ 9/1). The eluate was recrystallized from 58 WO
02/ 40484 PCT/ JPOL/ 10002 net hanol to give the title conpound (3.36 g) as

col orl essy6oyadsghs- 1H NVR(CDCl s+CD30D) b: 2.89-3.02 (2H, pot/pothobr (3H s)
, 4.124.25(1H, m), 4.27-4.43(1H, m), 6.79(1H, s), 7.20(1H, q, 5 J=4.6Hz),
7.54(1H, s), 7.63(1H, dd, J=I.BHz, 8.6Hz), 7.83(2H, s), 7.89(1H, d,

J=8. 6Hz), 8. H 8. 28 1H, IR( KBr) : 3500- 3000, 1644, 1605, 1559,
1497, 1464, afsrg’ akq A i Extlﬁ%)l %10 Production of

N—cycl opr opyl - 6- (Whhy@irtﬂwcﬁn’éedtm'ﬁmSpr{pmmkb[ojf 2he] prestadol - 7-yl ) - 2- nap
ht ham de HO N ~N O Under_.an arﬂgn at.nosp

6- br omo- N- cfa"@ﬁ%ﬁ?ll%ﬁ’ﬁ‘ﬁehg W?@f@snﬁ?rm IFPELGLDE LT IS §1nd of

t et r ahydr of Wrapatatidd, niy ,1saﬁdnéf@l]r§ xt.oLe-wees cooled to -70C in a dry
i ce-acetone bath. _An n- but%/ l'i t hi um hexane solcﬂtlo gl 6M 1.52 nm) was
added and St he mi xFhie ARt Of gl 9hHrthe Sompoun 5er BRSRASF ur an sol ution

(3 n) of 5, G@rvdnkYdh Oty htr@/wf@k@hén@fdﬂem ﬁﬁéﬁhac?e@i%aﬁlﬁﬁeﬁﬁhﬂ&@% added

dropwi se. The mixture was 20 stirred at the same tenperature for 1.5 h and
saturat ed adiredes deperding o ShedORRIURH 69 Pe SAVCRES aRRidHR Lt SPSEHPSt he

reactlonsol L%l%%lt\éa% t9ARGH R ek undeh & d egasKEe snd an

et hanol e material was extracted fromthe resultl ng reS| due and the
sol vent was asdmipdsiraticmangd tiRelPiger @ndl thegcomasuadeer@sthurifi ed by

](c:loﬁfgl ?1: Inigc}n‘?ﬁr%lr(ﬁtgg% %%-‘g 19%?? Q%%H%?ﬁ a?lau%a}:ts erxecb%?f élﬂzdggﬁprom met hanol
to give the af td phovnpoeniti @l0@raparaisicn ofl bhe @tse@mys@avmtrﬂ@rpowuen 59
10,0215 ST IR NS RS, Rfold Ll s,
) , 7 . 63 (péﬁienddwlﬂhﬂpra@ﬁa¢e8c8h¢§r) As6ékptbs=dd in 8D 1éffeddiva=| .
8,510, U S el U 5 O8 ikyobeSEni bl - G
Exanpl e 71sPrasbitt 00000fto about 500 mg/kg body weight, preferably about _
(I;Iéet hyl - 6- (75 hy%r O)é%ogt 74(9' rzgy/qccgobgclig}p er:Lrg%I 1}16§g]plarr2f%?:zag£i(7a_ﬁ/cln)f %-.Iga}ggt ham
about 20 mg/kg body weight. When it is used for parenteral
administration in combination with a different anticancer agent,
the dose is generally smaller than the doses mentioned above.
20 However, the amount of the compound actually administered is
determined based on the selection of the compound, various
dosage forms, age, body weight and sex of the patient, level of
disease state, administration route, the period and intervals
of the administration and the like, and can be modified at any
25 time according to the judgment of doctors.
While the administration route of the aforementioned
pharmaceutical preparation is not particularly limited by
various conditions, for example, it can be administered orally
or parenterally. As used herein, by the “parenteral” is meant
30 intravenous, intramuscular, subcutaneous, intranasal,
intracutaneous, instillation, intracranial, endorectal,
intravaginal and intraperitoneal administrations.
The period and intervals of the administration of the
aforementioned pharmaceutical preparation are modified

35 according to various conditions and determined according to the
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Hr N~. Et~ 0 10 13 HOw w ~N ~N The reactions in the sanme manner as in
Exanpl e 6 usi ng 6brono- N-et hyl - 2- napht ham de (459 ng), an n-butyl [ithium

hexane sqygibmiss 1. 6M 2.28 nm) and PCT/JP01/10002
5, 6-di hydro-7Hpyrrol o[ 1, 2c] i m dazol -7-one (183 ng) afforded the title

conpound (142 ng) as a colorless crystalline powder. 1H I~R (CDCl13+CD30D)

8:1.29 (3H, 8 H, :

4. 10-4. 24 ( Inoppte TEpchsq " i Riher) gBb saislgebatioh tibpla

é 5J 23223 n )7 15&(ngbs,s)for7 eﬁam%]é%,laﬂ,vw;bnﬁklzadxﬂlﬁldz):atfo%é g@Hfgj)zlt 1]7% g g( 1H,
S

Ts57. 1495, QRkY SIBRLICraEb ot Tt EFRE FBHREF R bRy

hNﬁyd gbug%ladﬁaﬁZsifn:ayﬁmxﬁnGlargh hytd’mtEHnyrar cd/l-@[ri: Reeh) nitapaal - 7-yl ) - 2- nap
t ham de WOOZ 40484 HO H ONJj N.PCT/JP 100Q2 The reactions in
the sane MaAEBANLEtTaiEmApfethe J§1]ﬁ‘?g 6t s ﬁ-aéﬁc‘?é - 2- napht hani de

(502 ny), aabm@nbsbrdtion, lebthéxknieyanBe Sotafidraiti68. 28 dé9irady
5, 6-di hydro-7H 5, pé@gol 0[1 2-climdazol -7-one (183 ng) afforded the title

conpound ( 2GS ef SBCEr e M%HPF?%etlﬁQﬁﬁdérdaikﬂW@éﬁl%OD) 8:

1.73-1.90( 214y @tule@% %aﬂ(ﬁﬁ dmmdl%fﬁﬁe%s% ﬂ,ls? zﬁ%o%@éé%ie rBo
4.10-4.24(1H m, 4. 27-4 m 1H,

s), 6. 951d@um=|st@tr T sustzlr)ed redegse Blzep'(arrmloa 9>5r mtravsnoes 1H dd,

J=1. 6Hz, 1)5 & §g @ﬁs),?.89(lHdJ88Hz)
8.03(1H, 9) mﬁ%i’ HS) 2 |IF1<&(KBr3 .7 3320, 1626, 1601, 1549, 1495 1314,
1092 cm 1. Exanpl €he Presdntt iovenffion is explained in more detail by way

G it GazoroF S5 KL ERUBE AL Frehazatiqn framples gpd
Experimental Examples. These Examples are mere embodiments and
do not limit the present invention in any way and can be

15 modified as long as they do not deviate from the scope of the
present invention.

Examples
Nuclear magnetic resonance spectrum (1H-NMR) was measured
in JEOL Ltd. JMTCO0400/54 (400 MHz) (or Varian Gemini-200

20 (200MHz)) using tetramethylsilane as the internal standard.

The 8 values are shown in ppm. The symbols in the Examples and -
Reference Examples mean the following and abbreviations in the
Examples mean the following.

s: singlet, d: doublet, t: triplet, q: dqualtet, dd:

25 double doublet, dt: double triplet, dq: double qualtet, m:
multiplet, br: broad, J: coupling constant, room temperature
(r.t.) :0 -~ 30°C, DMF: dimethylformamide, THF: tetrahydrofuran.

Enantiomer excess (% ee)} and diastereomer excess (% de)
were measured by high performance liquid chromatography using

30 an optical isomer separate column.

{(High performance liquid chromatography conditions)
column; CHIRALPAK AD, Daicel Chemical Industries, Ltd.
mobile phase; hexane/ethanol 50/50
flow rate; 0.5 ml/min.

35 detection; UV 254 nm
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o i The reactions in the sane manner as in Exanple 6 using 6

br ono- N-i sopr opyl - 2- napht ham de (482 ng), a 1.6 M n-butyl |ithiunfhexane
sol uti on Wo.03R0484) and 5, 6-di hydro-7H 20 pyrrol o[ 1, 2- c] i mpdazpbtr/ibeene (183
ng) afforded the title conpound (187 ng) as a colorless crystalline powder.
1H NWR (CDC13+CD30D) 8: 1. 31 ( 6H, d, J=6. 4Hz ) , 2 . 87-3. 06 ( 2H, m
61 W O 02/ 404 0Q02 4.12-4.26(1H, m, 4.27-4.44(1H, m,

6. 56( 1H, d, J:7.8Iéésﬂg(g;lz‘téf)t%{Jlt(8 7.52(1H, s), 7.64(1H, dd, J=I.BHz,
8. 8Hz), 7.8XR&Adrence)Exam@¥ IH, d, J =8.8Hz), 8.03(1H, s), 8.25(1H, s).
LRCEBE )2 327 Ty ot o °8F 6 13 %R0-12Rden it P nagReRan o0 cm 1. 5 Exanple 10
6- (7- hydr oxy- 6, 7- d-Bycne-Bhtapthol o[ dgi2r] (6. dazg) , 1—dthyN-Be{dy| - 2- napht ham
ide Hh H V' N 0. _Under an argqn spher e bro benz ride (33.05
10°0) s i ORI SR A PR CP BB L e TS, dSagt (B0l £o - 68c
inadry icen YREHOBERE o AL alZol bt iidndHydtiatie hexaney)s alewbi @lsddllveM 183. 7
m) was adde with stirring and the m xture was stirred at the_sane

t enper at ur e qhd?e Hyliprmanide (960 P} iipdate api IR 2 TpagPPerer N2 88L)
sol ution of ey 1@{9355%?%%%e I3naphthanadeabdsd Qﬁitga) 5690k Hly thgh@C was

added at not nore than C. _.The m xture was_stirred for 20 min. An nbutyl
li t hi um hexabeessodingn @1 sehutien 5(24:) 1R8smbl Rfd ngthibeming dnt FHE W@SC

The m xtufe ¥ﬁﬁé&”¥nﬁrFﬂefﬁixéﬂ}e”hgsagfkrred ft room Semperature for 18 h.

5, 6di hydro- 7H pyrrol o[ 1, 2-c] 1 m dazol - 7- one 'n a dr F 20
sol uti on (ZMWIPMQOQM@GOWSEW% ipitet ua’@emva@ St witll %ﬁlltrh@gsarre

t enperature u e #ﬂé{'ﬁ& | or solution (520
m) was adde‘; tgpe?}qﬁej tfégctachg%ngo e sgﬁs\?gg??%%g@e\%&por%%ed under
reduced pr eslsmcamrtdtanwes hmﬂiedsehqmﬁmlmwathmea:xtandcdemdmyﬂhe 25
resulting re d e al v v r ng

resi due was %%JHL% ggb é %1% %gésg&f&g%fﬁhﬁgﬁn‘% ;érgg%%’?is el l}ent

chl or of or yd negdranel gi;wtt&iewrtmglarrmtpoamd( 190.6 19/ bs-a9ttystdilgnel uate was

recrystallized fromnethanol to give the title conpound (16.44 g) as
col orl ess 30°PTIral s. The physi cal and chem cal data were identical wth

62 'H-NMR (CDC1s+CD30D) &: 3.04(3H, s), 7.60(1H, dd, J=1.8Hz, 8.6Hz),
7.78(2H, d, J=8.6Hz), 7.85(1H, dd, J=1.8Hz, 8.6Hz), 8.03(1H, d,
J=1.8Hz), 8.25(1H, s).
20 IR(KBr):3274, 1638, 1622, 1559, 1495, 1408, 1316, 1159 cm™.
Reference Example 2
Production of 6-bromo-N-cyclopropyl-2-naphthamide
6-Bromo-2-naphthoic¢ acid (1.01 g), l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (0.92 ¢) and 1-

25 hydroxy-l1H-benzotriazole monohydrate (0.735 g; HOBt) were
dissolved in dimethylformamide (16 ml) under an argon
atmosphere. N-Ethyldiisopropylamine (0.62 g) was added with
stirring under ice-cooling. Cyclopropylamine (0.37 g) was
added and the mixture was stood with stirring at room

30 temperature for 18 h. The reaction mixture was poured into
ethyl acetate (0.15 L) and the mixture was washed successively
with water and saturated brine. The mixture was dried over
anhydrous sodium sulfate and the solvent was concentrated. The
precipitated crystals were collected by filtration and dried to

35 give the title compound (0.817 ¢g) as colorless needle crystals.
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WO 02| 40484 PCTI JPOL/ 10002 t hose of the conpound obtained in Exanple 5.
Exanpl e 11 Production of

(+)-6-(7-WpPrA¥dgs 6, 7- di hydro-5H-pyrrol o[ 1, 2c] i mi dazol - 7- ypr1t/Npéiobos! - 2- naph
tham de (1) 5

6- ( 7- Hydr oxy- 6, 7- di hydr o- SH-pyrrol o[ 1, 2-c] i m dazol - 7-yl ) N- net hyl - 2- napht ham

opti oal 1 SonEr (Rl R e et p AR R0 e R At 2 Ty Devcol
Cheni cal | ndud2r(il8s, mLt .42 (AH, thre Secdn@061ii idsh, Je) 0Bz ( B.i8Hz),

hydr oxy- 6, 7-di-hydyo- 5H .00 1 i dazok-~7-Ad.) - e t ham de

was obt ai nedﬂ'ﬁr{gfﬁfig’m@séfgéz g 122969%)1521 ngr?é'odﬁ%&y_ig?@%.ag ??Rﬁét ‘anol )
Exanpl e 12 aBFR0O8duct8 2L GH,( d) 9Lk .qHZJ--hydr oxy- 6, 7-dihydro-5H pyrrolo |

1, 2c]imdazq)~4-Y)s t - 25 ht i d ) ac e ), of

6- (7- hydr &xfr‘%a(,‘%ﬂ%rﬁm—%&yr }55%{ 11@[5'(5] ﬁﬁé%’az@qll- ;g?ghl-%éag -12- napht ham
i de and (2SS KsferenpetExdnigld Bic acid (2.9 g) were added to ethanol (60 20

m ) and dissol ved by heatin 50C). The m xture sti.rred at room

t enper at ur e I?Eqduféléna?'ﬁé& mﬂ%‘f%‘f@%@&iﬁ%ﬁﬁ%ﬁ%@ﬁed by filtration

and washed by sprsgkiédtiRinzasehi (& Gorthosdhen Salflerense dikAghlender reduced
pressure at 50C for. 3 h 25 to %i ve 2.4dg (of col orl ess crystal_s (yield 97~).

At this poirﬂ%ing 6-bromo-2-naphthoic aci 1.01 g), l-ethyl=3-(3

6- (7- hydr QXYq nefndh b dh o 3pviaY ta obd lirdde] hphfeaoloriagl o Nsetd)y ! 12- napht ham
ide and (2S,3S)-(-)-tartranilic acid formed a salt_ havi ng a nolar ratio of
1:2. As ar Xy Lippenzataipspse nepehydaater £onktS @icBsBthas 90% de. 30
Et hanol (25 ﬂﬁet?@ifé%g%gi&é_l{h(g%emf{)’%E-@t’fxyﬁ&%?s&ﬂ%dbglﬁh@ﬁg BB oY Oand

di ssol ve by heatin g . m xture wasS stirre roomtenperature for
15 h and a prxsioputslenine| (0.Aasgtol thettddlpycompaungt i(6m8Ard) wisshed by
sprinkling eghan (2.0 e, Yl ng (yield 81%. As a result
of 35 TLE ana?‘%gi %? ?#ec}r&eggtre’?ée‘gin%r xggg%' was 99% de. 63 WD 02/ 40484
PCT/ JPQOL/ 50 0B2NMR K CDig ) pdi it .;72+2984 B2 specilf BO-2 atBtHonm) | e2 14326 = -39. 4
(c=0.51in ) Spdi Ut xide (.1, _ad to, t rystal s
(100 ng). ‘T’ﬁ%%% ﬂrél\l(/vag%s(iji%r'?égilgi rdo(r%'flgr(rg%)ra ’ur%e%f'gﬁgﬁ’ g{'.ébglﬁfl trated
and washed bdd,s@=lnBHENQGS véH=zgr, (073(2H,) .4, TiHe8r &8&x),I On 8&(XHurdd wWas1dBHed
under reduce ssyr 60C fgr tq.give 36.8 ng of crystals (yield
91% overal |§iYI ?d 315/3?{% ngrgsasf f SYPLC anal ysis, the enantioner

excess was 99%KBr) : 2REAVRINGO1d8), 81620,845879514HH, 131L9, BldB-ok™27 (2H, m
, 6.15 (1H, so_s), 6.66(1H s), 7.62-7.64(2H m), 7.9Z-8.06(4H, m,

8.41(1H, & I?Gf@z)gé‘cﬁlgﬁ‘g’ml_%e anpl e 13 Production of diastereoneric salt of
6- ( 7- hydr oxypsodirciiby do 0 Sé+Hnomooief dopaplilrp dadich thamilde- N- net hyl - 2- napht ham
ide with

By reactions similar to those in Reference Example 2
using 6-bromo-2-naphthoic acid (1.0l g), l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.92 g}, 1-

25 hydroxy-1H-benzotriazole monchydrate (0.735 qg),
dimethylformamide (16 ml), N-ethyldiisopropylamine (0.62 g) and
isopropylamine (0.38 g), the t;tle compound (0.80 g) was
obtained as colorless needle crystals. '
1H—NMR(CDC13) 6: 1.31(6H, d, J=6.6Hz), 4.27-4.44(1H, m), .

30 6.09(1H, d, U=7.8Hz), 7.60(1H, dd, J=1.8Hz, 8.8Hz), 7.78(2H, d,
J=8.8Hz), 7.84(1H, dd, J=1.8Hz, 8.8Hz), 8.03(1H, d, J=1.8Hz),
8.22(1H, s).

IR(KBr) :3262, 2973, 1634, 1620, 1557, 1468, 1352, 1186 cm?.
Reference Example 5

35 Production of 6-bromo-N-ethyl-2-naphthamide
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i5 (2S,35)-(-)-tartranilic acid A racemate (100 ng) of

6- (7- hydr oxy- 6, 7-di hydro-5Hpyrrol o[ 1, 2-c] i m dazol - 7-yl ) - N- net hyl - 2- napht ham
ide and (wbo3%4sa(-)-tartranilic acid (146.4 ng) were addedriypoiaiobanol (3.5
m ) and di ssol ved by heating. The m xture was stirred at 20 room
tenperature overnight and a precipitated product was isolated by filtration
to give 114.1 my gh £idcidhs Grheld ¥hnobs fm bnel dEhpINalysis, the
di ast ereonmer exces the crystals, ng was recrystallized
f r om et hanolugi®g0 6nbyone-ZyinephBo - myidf (&r %t@)l 'S 1('§9|thh~37‘0%- As a result

755 my vas PaS UL RaeE) SRR TR RS P e 0 B 1T LTSRS

. crystals (ylkq}dtoﬁ?%.Hd»mm:l’drlyzelel nbitdhydaate h(®. 4861 gt ,

Lot de. aity Gipebbig fothanide? (06 Y oSk (L MR e | 4GV anf NaPt
ratio of 1 2&t1¥§&aﬁ1ﬁé$h&drdﬁhlﬂ?ﬁ.6b&(®52$lg$, t]h]@ tdi|ta:et eompomtd e(>0c6§sg)/vas 98%

de. Exanple 14 P duction of stereongric s
6- ( 7- hydr ox & P gPWa‘?oasﬁiJr PF@F%TP |ﬁﬂﬂ% S7 yl ) - N- met hyl - 2- napht ham

ide with 351 ZM@D@Q) Saf (3R, i €, asifl #), YO 00484 PGF/RO1/ 10002 A

racemate (100

6-(7- hydroxyiér{g)dl Ay &P BLEHBYT Bt of 150 Ridadth -OH7y| §- RERet Hyl"722Rapht ham
i de and (b, 35)xfs- hnkﬁmt*faaydmc a8) d=l48z4 suduMEr & .dB388) Ed J=2.8nE ppanol
(6.0 n) by heat i n e mxture was stood at rooms terrperature over ni ght
and a preci p$-t?aﬂt(ééirpi3bduct was isolated by filtration to give Z65.7 ng of
crystals (yi 4 e f L al t d egeonmer
excess was 2 }o ae:? %27?1?22%6;5?2{35 Olleéﬂarrgs\%gs i?lzgécorsyélt:iggf|iz€8§f;from et hanol
(4.0 mM) to l@pfﬂ;@lie%we@rystals (y| eld 53%9. As a result of 10 HPLC
anal ysi s, thﬁr ‘ 3 —9&!8%?&4-87 ng was
recrystall| et . ) 0O als (yield
67% overso Iyl/)lpaio@ﬂ%e As a result of HPLC anal yS| s, the diaster eorrer

(7 hydr oxy- 6, 7- BEAFAPE %’?“rlrn% Gadsoneg bt eoeiiy ap Lt

ide with (2GBSundey- barirgon laithoapghelred r AcssiiteloplQ0. 6g); Af50 ml) of

6- ( 7- hydr oxy 0 5Hp rrolo[1,2-¢ mda ol apht ham
i de and 20 (%%‘é‘é’ﬂ ?Xg{"r‘é‘h APEPRe 3% ﬁg °'iNé‘EF/°§£d|lé§§%| veol““ﬁpl

1pr opanol (4sﬂLﬂ‘ﬁﬁlgb)dnH€ﬁtid§}COAl$ﬂ@d mq—sshat pl;]arﬂﬁ%héemmmmm Snd tge

m xture was stjrred at om t enper at,ure_over ni ght reci te roduct
his | sol afba by Pk PO oRge Bt U Sty han, sPRfed (G olli°E1 85 e
result of HPJ;'L]Q]ﬂftﬂﬂ—ﬁ&bﬁon&ﬂoéﬁ]ﬂaddaétley]emltaEéCm 5/\/&ﬂ)88%dH-IF Qfsot he
crystals, vvas refluxed in eth noqué}lOM) r opanol (10n1)
for 20 mn a’ﬂ%i) PAFLGR VB AYNSEHAF A SRS Fhafgs® ‘ﬁ1re 3 £e %

the precipitat&sh Riedustivesnd ifolr atiecpd Qnmi VETHR rdabli6h wintsiral ﬁaéyl el d
83% overall eI d 679 . At this Em nt

(7- hydr oxy- 62 POSBJ-PHRI% Jildpe 121)0](?%1&9‘2513 71919 ot Ryt tyhiapht hami d

e and (282538)501&[ 1—11@1'1-5.{:@8&&6& aehd7f gr naf @ ysekt HRvidrI mdr80tiadn -afore, 1: 2.
As a result of LC anal ysis, the diastereoner excess was 99% de. 1H NNI R

(DVBO d6) 8:apd, trmmzxtgn,e (432 sfﬁlrreq fopy lahpg & AG% gpueocus FEgonAUR) (4H,
m ., 6.20 (1)) b)ge s@lﬁ&&x%mzl%) nd) 7wa§%d&e98t62§toﬁ th@reaé’ﬂ&?la‘ﬂﬁ%‘l
PCT/ JPO1/ 10002 J=7. 3Hz), 32(4 Hz), 7.70(6H,
m, 7.91-8. osl(xqmmmlreswa@(quov@)i tg. mmo §}>om9t%'(ezrﬁtU§§e %mﬂ &-16

Pr oduct d %

St pyr 1 of of 13- SFFRAIEALFEbSRT e BBk e MEUBM ata TS BIRESRe was

(2S, 39) - ( 29 - partitimneds dthed aqueaes nkayer 99sngftegcted with ethyl

e ant (25, 3857304 TV EPE, SRR 180y (! BRFAEY i EhgIRIRNRY gasnapniham

dried over anhydrous sodium sulfate. The solvent was

evaporated, and the precipitated crystals were finely divided
with hexane, collected by filtration and dried to give the

35 title compound (77.26 g) as colorless crystals.
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zo propanol (0.5 m) and tetrahydrofuran (0.5 m ) under heating. The

m xture was stirred at roomtenperature overnight. The ' precipitated
product wee od/s@akfted by filtration to give 43.6 ng, of crypetab@/0p2¢el d
71% . At this point,

6- ( 7- hydr oxy- 6, 7di hydr o- 5H pyrr ol 0[1 2- c]im' dazol - 7-yl ) - N- et hyl - 2- napht ham

ide, 15 and1 ant n' S t Rav lar ratio
1:2. As a res%@bcﬁl?’{é ar%a?gél5 gl as gfgzo%r %gxcgss&ﬂgs gg
Exanpl e 17 Rr.86utHi ody 01"564(42) hy@r@dm a, dlifﬂﬂ%/c?rﬁi—)SH-‘lpilﬂzﬂlo[qL 220

g] |(r7n ﬂ%?l)xy ng % %? ﬂ%d:%qgﬁ p§f rol o’[é%&%g I(:Tsg L%Hd g ?t b€n7 g‘f7n(a68ﬁtm)i c acid

6- Br onp- 2- na7pI2t9hm38€&H,dn()1 313gj1Hvass)di ssol ved in dry THF (50 mM) and the

m xture was cooled | liqui d. pitr / di I 100C. Wth
stirring fhé%ﬂfg'%ﬁ@n 11384t in%fu Rt &ﬁégyﬁeféssd E?pihh]( 6@“0:8' 88 )
was 30 addedefeepnibs cedmplet 7nore than -95C over 5 min. The M xture 66

WO 021 40484 PCT J -80C for
10 nin. Ther&a gl ution of

5, 6-di hydro- 7H pyLmLﬂ{réL aauﬁxhhﬁmci@idﬂrd%- qeevéogﬁlwag) suspémd/edTlili @ty nl) was
added dropwi se at not_nore than -90C 5 over.5 mn. The m xture was stirred

at sane tenpéifat(@P8 pby uhsles ﬁnaﬂﬁg%raﬁ:@aspher%@%&thgb FALRXYERTr at ed
aqueous az'?ﬁ‘m(l'—lt'f‘ﬁbhﬂm-dl%l%hlél‘-@ﬂyi)%froﬁﬂaho&@é arsled /‘a9 smp (3w meaction.

After stlrrln%the m xture for 10 mn, ethyl acetate gh was added for
partitioni nggo 'Pﬁéoérg%lé@qeﬁlyé‘r: e saer éﬁﬂpéﬁaﬁﬁcﬁ i aﬁﬁ@?ﬂ@q APELT nas
concentr at eglh eQCQQHﬁ Bl%aﬂe§ul bpind0r £EL RIS, \ya%lpu&éé | &fl ayidb asbg ol um

chr omat ogr aphy an j ective fraction was sso i n'nmet hanol. This
sol uti on wastempeseturatant sdopdrwikk siddadngofehe? gr-ecThr W@@rSOVﬂ%r f ox

fifration and ebeda! 0rloy GrbNGal L) :0QTD8HNG | 5 i} 500y }chkgﬁ,' ess

powder. The not fer was concentr at ve a'residue
cont ai ni n titee meabbl@mnpaundqudd’dts!\lm(cww@)sait 2087t Bort 3(2A9, g}, 5 1)

420 o0 bR d g B ol feusbuflihy: ROl 00

J=1. 4Hz, 8 Thé)ldzg}m;.c 8layedO was1skpanatedl, 5wadked syith RekBrated 350®e3000,

é?ggucgﬁgg 015d5]drl%é8QVer13a9r31’yd%gég 80 x 181161311 %mlll.'at FAB solven%( M;—g) 25 1)

6- ( 7- hydr oxyevapbraitby damd Hhepyeshtiog ha&:]neﬁrgaza)llﬂzeﬂ Eramneitglhani de
6-(7- wdrz(%)xyaceetétgl—ggl%zg tSOHg%)(’rrgkg [tlltz.LeC]clonn&oggng ' (58 )él b) as a
colorless crystalline powder.
'H-NMR (CDC13+CDsOD) &: 1.95-2.04 (2H, m), 3.79(2H, t, J=5.6Hz),
4,.85(1H, t, J=6.2Hz), 6.78(1H, s), 7.07-7.17(6H, m), 7.28-
7.38(9H, m), 7.40(1H, s).
25 IR(KBr): 3500-3000, 1597, 1491, 1445, 1343, 1130, 1053 cm?.
Reference Example 8
Production of 3-hydroxy-1-(l-trityl-1H-imidazol-4-yl)-1~
Eroganone
1-(1-Trityl-1H-imidazol-4-yl)-1, 3-propanediol {135.9 gq)

30 was dissolved in dichloromethane {1.76 L) and manganese dioxide
(262 g) was added, which was followed by vigorous stirring at
room temperature for 66 h. An insoluble material was filtered
off by celite filtration and the filtrate was concentrated to
dryness. The residue was suspended in ethyl acetate (1.5 L)

35 and an aqueous solution (1 M; 3.5 L) of Rochelle salt was added,
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2-naphthoic acid (449 ng), 1-ethyl-3-(3-dinethylam nopropyl)carbodiim de
hydrochl oride (321 ng) and 1-hydroxy-1H 30 benzotri azol e nonohydrate (30Z
ng) were Woesa4éed in DVF (7.6 ml), and diisopropyl et hyl agrigpdiabbo2no) was
added with stirring under ice-cooling. The reaction m xture was warned to
roomtenperature and stirred for 18 h. Silica gel (3 g) was added to the
reaction mxhyes AR £ Mel! B Cs MBS iGNGERA FAbfEnkAi 321 MpiNees ¥HLes
reduced pressure. The resulting residue was 67 WO 02/ 40484 PCTI JPOL/ 10002
purified by dsivisi-chgelregetipm rehivtorret vap st itdpnedt :and|theopsgariret hanol
cont ai ni ng u gyseelsl] n WSy dto
dryness. Thzﬂ&ggl 3?]% was e?ie((grzg{%t a‘#{% ze af?%%nﬁ%t ano%g?o gl%g t?]ﬁgh ?
conpound (5$omg,)m SuIHNVR(Umlaﬁt@D&@D}aﬁer 216@4681:@@:: et agajin, wntt15 4. 40

). 7bs fristau agltats St Fbafea S W Homd agpi e Sy B8k 0 ©VcH

1618, 1599, 1423, wad leomichit@ddcand. thaé esmmeat \aaimlqmpsraﬁ@ddaj auilvat ebe

CLTHISNS0248G, 055, 98, L, QM3 5P o] Vs 950 001 NI3. 73. Bxanml e 18

6- (7- hydr oxyybyvr etiinds 05 SH-.pyr(pA) of 1. 24.ise0az9] 677(1¥, ) £\ 5 fodz) 2- napht ham
ide Nn MeHN m_(i) Productio

2-16-[ (di i scbrGpd Qi #d) d‘ar'bgn%ﬂzﬂéﬁﬂ iyt } T 2y drekgEe - ity Ean i i d
azol - 4-yl jracet a6, bay) THE 6(26‘(@_9 n4) mn'umzml ng d| i sopr opylamne (21.3 m)
was cooled to -70C and n-butyl Iithium (1.6 %) was | 20_added
dropwi se. TH& B u3%5%vasl5s7t4lrrﬂ-§87fo¥53ﬁo %ﬁ3an¥j44e7trh9=p Qcetpt®e 4.9 nl)
was added drQR,38ce THEanPrd We was stirred at the sanme tenperature for 30
mn. A solution of

N, Ndi i sopro z 4 PAv¢ de (60.0
g) in dry THF (15 y%§ e pry L h atfoHee §
stirred at the sa?re%%ﬂp r at grqeg 9{ 30 Iﬁlgﬁﬁg%%% h4eq’r@%agt ocrr’? m Xt ur(gléms

gr adual | yzsweg)neest dlSS@IYed/\a-tneEth aiRtedet ézsIb)op Whele etuiirdng Mdelor gani ¢
(0 moxt ori REt R (AT el TR R SO AT R i e e
bri ne and drihesh aveolw’agmesufum'lshhlhesldf@&l chWﬂd&Z/(49484InPC'li/rU PEhy10002
acetate (50 ml) was added. The mixture was stirred at the same
temperature for 1 h and ice water (0.8 L) was added to the
20 reaction mixture, which was followed by partitioning. The
organic layer was washed with water and saturated brine, and
dried over anhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure. The residue was dissolved
in acetonitrile (2.36 L) and the mixture was stirred at 70°C
25 for 3 h. The reaction mixture was allowed to assume room
temperature. Methanol (0.8 L) and triethylamine (61 ml) were
added and the mixture was stirred again at 70°C for 1.5 h. The
solvent was evaporated under reduced pressure and ethyl acetate
(200 ml) was added to the resulting residue. The insoluble
30 material was filtered off. The solvent was evaporated and the
residue was purified by silica gel column chromatography
(eluent; methanol/ethyl acetate; 1/24 - 1/9). The eluate was
recrystallized from methanol/ethyl acetate to give the title
compound (18.84 g) as pale brown crystals.

-

35 'H-NMR(CDC1s;) &: 3.24(2H, t, J=6.5Hz), 4.41(2H, t, J=6.5Hz),
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The sol vent was evaporated to give the title conmpound quantitatively as a
pale yellow oil. 1H NWMR (CDC13) 8. 1.14(3H, t, J=7.0Hz), 1.34(12H, br s),
3.17 (1Hw@.02Mo4846. 2Hz) , 3.50 (Ix, d, J=16.2Hz) , 3.72 (3tiPs/®do2 _ 5
3.08(2H, q, J=7.0Hz), 5.15(1H, s), 6.84(1H, d, J=l.4Hz), 7.077.14(6H m,
7.26-7.34(9H, m), 7.378(1H, d, J=l.4Hz), 7.380(1H, dd, J=I.7Hz, 8.3Hz),
7.68(1H, dd,; Jgl/18Hz.y 8. aul -dé¢-7.84(3H, m, 8.03(1H, d, J=I.OHz). IR
(KBr) 34547,'%2%(]58{ 5’1)7'057,8'%%161,' 57i);>1'71, 1337, 1213, 746, 704 1 0 CICL 1 .
(ii) ProductiRoiBof :3121, 1713, 1537, 1489, 1412, 1319, 1204, 1109 cm™t,

6-[1, 3-di hyy e%l’-'ex]ibéllii{nlptlg 3ot i m dazol - 4yl ) propyl ] - N, N-di i sopropyl - 2- naph

« tham de Eth

+ toluene (60

2-~6-[ (di i sduodpetaon nof dar(d6ndlie [ladhthiphdn2iy-drgiy- @, [-Bithydgt SH+H- | mi d
azol-4-y|)acetat§ tai ned.i.n_the _i5l previ ous step was dissolved in dry
4 M—ﬁ—&iﬁi@@l—w s ] 1583?5———2@@-0 > Di hydr o- bi s(2- met hoxyet hoxy) al umi num

sodi um ( RedAlilMpr66det dru exte 3sbktiid-011;- £140red ), MadipHdadl dr opw se to the
reaction m xture ile mai.ntaining,t tenperature _of _the reaction mxture
Lt ot More ¢ han BCTUSHRRSHCE: P el v BrPRP B AT 25188 s R for 2.5 b The
reaction m xtiWc@opRen ¢nsY RhikO0aci®C RN Wit 8hd (2 ajuBbhs Wasdigant | y added
dropwi se. THF (300 m ) was added, and 15% agueous sodi um hydr oxi de sol ution

(12 m) and SRePaFseSPYtIer d3adddtl lartd PHE h43Q avlé Wag degassed-10 nin.
Celite wagp afidedkaBgttiyhdAyibubSpise)Hallih8ehuh 0[0)102M08. g SvaE@dgdgpensi on
was filtrated and the celite |ayer was washed w th THF. e filtrate was
washed succé¥siereRry 9P ROUPaRDRBYARG thechbetures vagt Fehluxed endesat ur at ed
sodium bi carhonabe 6k Ui ¥l apet Ahusahadedridengndogil ath QYREEBANEST UM
sul fate. The sol vent was evaporated and the 3o resu?tl ng residue was
recrystal | i Zde mighuhe xeare-exthprted stidihe etbyyi acehidte, t wabked dioenditls3. 7

3,75 05T L ROrp SRR B Sl v g1

6. 78( 1H, ©, mhgheBitl)sulfdi®.7. T GHlVEpt 7oL BVAPSRALAH, under 38d7ced(1H,  dd,
J=I .BHz, 8.4Hz), 7.71-7.81(3H 97 69 02/ 40484 . .
PCT/ JP01110 5|sﬂr?|<%‘r“§ %%3&9?52%%?’[ 568 ?ei@fssfﬁ\é\% 1556 A"?‘Es,tl%%

c,~ril. (iiidorPoaddci{bodd gf) as a colorless oil.

6- (7- hydroxy- 6. 7-di hydro-5H pyrrol ol 1, 2¢c]i m dazg) - 7-yl ) - N, N-di i sqQpropyl -2-n
apht hami de 6H IR t‘fr‘ﬁﬁd?o y-ﬁ--OPI?tilét (A1 ) b i d%zoﬁl-l'%-ﬁ') BTBp‘%/ﬂZgr
N, N- di i sopr cpy4-2-.68phdmam)de 7(63-D. 69 (@Hgd -} hyl diisopropylamne (39.5 m)

wer e dissolved | ry ( n ol o QC an | f_Qnyl

chlori de {%. (Irﬁg)r Wa%gggdelék’%gr g}‘)%\}‘g’eq\ﬁ%' I’eﬂr&%ht%&%’%gghe&f&enﬂéﬂat ure of
the reacti oncim? xture at not nmore than 10C. The mi xture was 10 stirred at 0C
fox 30 mn water was added tqQ_stop the reaction. The reaction m xture was
extract ed wiReFeFeReP EXIMYS 2dnd the organic |ayer was washed with
saturated brpfRidof b£0-0M% - AREY@SI-EH-pytEai el , Phe SRl NSM 1 Wog1) -N-
evapor at ed under reduced pressure to give a reddl sh anor phous m xture

cont ai ni ng RgEyis2-naphthamide

[ (diisopropyl am no)carbonyl]-2-napht htyl }-3-hydroxy-3-(1trityl-1Hi m dazol -
4-yl ) propyl nethane sul fonate.

25
6- (7-Hydroxy-6, 7-dihydro-5H-pyrrolo(1l, 2-c]limidazol-7-yl) -
N-methyl-2-naphthamide (77 mg) was dissolved in methanol (5 ml).
1 N Hydrochloric acid (0.5 ml) and 10% palladium carbon (50%
wet, 39 mg) were added, and the mixture was vigorously stirred

30 for 12 h under 4 kg/cm? hydrogen atmosphere. The catalyst was
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The above-nentioned m xture was di ssolved in acetonitrile (300 m) and the
m xture was stirred-at 70C for 20 mn. Methanol (100 m) and

et hyl di i Sppoomsesm ne (34.5 M) were 20 added to the reacpepipdiigéodr € and
the m xture was stirred at 70C for 6 h. The solvent was evaporated to nake
t he ampunt to about a half and diluted with water, and extracted wth ethyl
acetate. TNeiqeaADh cof MGy ¥AS MERRRL Ybbhysaldy @«tl%ﬁ RetmaAnd e sol vent
was evapor at e e resulting residue was 23 dissolved 1n ethyl acetate (60
m ) by heatifidtaate|and theawdshing Wexrer coubingd) apdy sguesuswnogassienat ed and

ol or  ees poniarhe EATHE R ST 1181 Sty RS (e, ) %5 G2 ion .

3.69 so 3. 771(e21Hrablzml)1,on4 @heds@be, wajs eﬂaﬂc&adae%@m&br edugeB8( 1H, s),

720010, 8) rbedffofod Lodtine Yl Ble L 005 Ay dH i, 3, 80).

1371, 1342, dﬁ&ﬂmnntﬂromatdgrﬁphﬂuCéMuBmtofchloroform/methanol containing

6-(7- hydroxy 6, 7 di yrr,

&1 1 dagor - PRy by b RO Rl 4EES s GeepuFRBEERFIROL 10002
Met hyl ami ne c.(l'ﬁUh:bﬁoﬂFlFeth%QOtm yiveshd tsewe@bmpaau@wmﬁnéﬁ% m) and the
m xture was caqol ed to -70C_. n-Butyl lithium (1.6 250 mM) was added

dr opwi se anolR&! RPXITFS RS stirred at the same terrperature for 20 min.
gh(e7alﬁ§‘ér%8”§ﬁthﬁ[‘@fbci3§0$“t2 .8B8-yag, pdfledt 0339 pusReRs! 805 (&80 ,M3), oel

6, 7- di hydr 0-5A68¥Hr grbf 1 -2lchi 37 o) 7- ¢ §7 B¢ diri S58r 8891 - InSpHiRaride
(37.7 g 'ndr.ryoﬁlzf w15 @arlek) om nepdke whi | s-slduz! | BYaihe ™ skyig, under

i ce-cool ing, e mxturé was stirred at roomterrperature fox 16 h. The
sat ur at ed brdine7aié (1%, vdt-er -Rér e [P Mo, t he22Edlet SO ni xture, and the

m xture was (@ IKBQ_.?%H{S h 1%t4l3¥l 1868t alss Theedl Xi4re %§1S&rir“.red for 10 mn
and the precipitatéd criystal's were filtfafed. e drganic ayer of the
filtrate MaRefepenae dékampl et A8 aqueous Iayer was extracted with THF/ et hyl
acetate (L: 19, JRXtULS oFNe QUOADAS, M LIVEE S0 WErL SIHDDeG and dried over
sodi um sul f ate Wo etrtced rand the
resi due was @i) s@mbdedtlcm 'Ei-ﬂF3ebhtyxho-e]ce(ﬂHt-ém(.dazc)l ﬂhé)plemqpar@hed crystals
were col |l ected by atl oI or owder cr

obt ai ned crystal sl\NéJr’e co lglrf(y]azf reg gs? OPféld f? gt‘fian@?-'@?%yl
acetate to gil\ssotmedtimla&:emin:paum (JZQJ hlg) am tmsl arikésse ma/n:le:roodeglstal S.
1H NVR (CDC s+CDsQD) _8: 2. 89- (3H, s) 124. 25(1H, m,
4.27- 4. 43?(0140 M, %2%( iﬁzﬂu@son ?fz g'%‘ bfoa!l%euzr) acr‘-‘tsﬁ(aﬁd sh1007 63( 1H,
dd, J=I.8Hz,m18. 6Hz) addecBHrﬂchs)ml}Eﬁlﬂa 8261ktifred 8. @ban, tdufIathres) ,

8. 28(1H s)._|R_(KBr) 3500-30Q0, 1644, .16 59, 1997, 1464 1318 1082
cm 1. Exanpl@ ¢ Br odRAPFERYbf S8 % YAdt ﬁﬁ‘i‘if? %On% fit REFYLap Bi¥thsg an

t et rahydr oi nitlapekdip: edtnd icayBtBt Ofwekle collected by filtration and
washed with diisopropyl ether to give the title compound (22.3

25 g) as a pale yellow powder.
‘H-NMR (CD;OD) &: 3.54-3.81(4H, m), 8.50(1H, d, J=1.2Hz),
9.15(1H, d, J=1.2Hz).
(ii) Production of 5, 6~dihydro-7H-pyrrolo[l,2-c]limidazol-7-one

3-Bromo-1-(1lH~-imidazol-4-yl) -1l~-propanone (28.5 g) was

30 suspended in acetonitrile (1100 ml) and the suspension was
warmed to 70°C. A solution of triethylamine (15.3 ml) in
acetonitrile (25 ml) was slowly added dropwise and the mixture
was stirred at 70°C for 2 h. Triethylamine (25 ml) was further
added and the mixture was stirred for 30 min. The reaction

35 mixture was cooled to room temperature and the inscluble
50



WO 02/40484 HONi i ~ i MO ~~ N PCT/JPOLl/10002 Under an argon
at nosphere, 2-brono-6-net hoxynapht hal ene (356 ng) was dissolved in

tetrahydnobwbaesg & M) and a hexane solution (1.6 M 1.0 etI/ipdi/medaut vl
l'ithiumwas added dropwi se 5 at -78C. The m xture was stirred at the sane

tenperature for 30 min and a tetrahydrofuran solution (6 m) of 6,7

di hydr oi m daggf.113138y fflﬂl't'ér%éi%%f onent 136 vaht Was edsjssteapuhgerhd he

reaction mxture was gradually warmed from-78C to roomtenperature and the
m xture was @qamdwa@rdlzsswlwﬁel%oeﬁledctapehahe xagpia .wakhe daisedubbe - 78C

agai n, a”d %‘?‘c “ﬁ%%r%ﬁ“l??fr%& e Qr ngyg;ﬂeﬁa;ggvéégﬂégfdwwﬁh@ddw

and extracte acetate he organic wat er
and bri ne, chres&dtomgrrmmmm subjexttedatd sbhtentgedt edlum:ler reduced

pressure. Th reS|due ed,i 5 by si coI hromato raph
(el vont -~ & s peFai (et f Sudchibeohis thife He el co i abny
acet ?t Fdi etlﬁﬁ,ﬁ‘,\}ﬁﬁbe“‘:’%g =g|maiLt) gegripm%mmug dlundtécﬁ Jgg_’;re?g)ﬁea’szjm grl egg 1
crystals. s) , : -4,
(1H, rr) , 20°%"P£’u2‘ng(} %7 %y 2563 7%?%4{1%‘*’)5, g??‘.”ﬁel? 2(2H, n), 7.45-7.55(2H, m
7.65- 75(2+kefgr,enz,egﬁﬁ¢ig,1ésh3 IR(KBr) . 1485, 138_7 1265, 7202, 1028, 856

2s tetrahydr WSz 6 £ 2203
PCT/ JPO1 110002 c(dr):oﬁwﬂl@lﬂa%tﬁ&mde

B- (4- brormphenyT 5,0, 7, 8-tetranydroi m dazo [1, 5-a] pyridin-8-ol The
reactions i n(ih&Eresketiemms 6&§rpﬁ°'l=§<rzﬂﬂ511ésﬂ?9r%3’h maphihgpifi®omobenzene

(4.53 g), a h_exang[éegﬁéﬁ.ﬁbn_(%f% r&ﬁb—(%*‘ﬂ?fh‘aﬁo b&&m‘ (hb@)rk?)umtﬂ’ﬁ@nyl

6, 7- di hydr oi m daz pyridin-8 one afforded The title
conpound (91¢hkayidgs (37 palmeEnawtBHwder> M PPogmly wss 2. 05(2H

m 6. 67 (et e7e0uibh he gl fQﬁz?§5miﬂhe(()g#éy°°?lénng‘%5r g
(1H, s) .15 temperature, the solvent was evaporated under reduced pressure
The resulting solid was dissolved in toluene and the solvent
was evaporated to give 6-bromo-2-naphthoyl chloride as a pale
yellow powder.
This was dissolved in anhydrous THF (400 ml) and the

20 mixture was added dropwise to a solution of diisopropylamine
(112 ml) and triethylamine (112 ml) in THF (800 ml) under ice-
cooling. The mixture was stirred at room temperature for 1 h
and a half amount of the solvent was evaporated under reduced
pressure. The residue was diluted with ethyl acetate and

25 washed successively with water, 1 N aqueous sodium hydroxide
solution, water and saturated brine. After drying over
magnesium sulfate, the solvent was evaporated and the obtained
solid was washed with isopropyl ether to give the title
compound (117 g) as a colorless scale.

30 'H-NMR (CDCls) 8: 1.36(12H, br s), 3.71(2H, br s), 7.44(1H, dd,
J=1.2Hz, 8.6Hz), 7.58(1H, dd, J=2.2Hz, 8.8Hz), 7.70-7.79(3H, m),
8.01(1H, d, J=1.2Hz) '

IR (KBr) : 2968, 1620, 1435, 1369, 1333, 895, 814 cm™
(ii) Production of N,N-diisopropyl-6-[(l-trityl-1H-imidazol-4-

35 yl)carbonyl]-2-naphthamide .
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IR (KBr) : 1485, 1453, 1397, 1208, Z105, 9S3, 936, 831, 812 cm1l. (ii)
Pr oducti on of '

8- (4' -1 upHD2/30484 - bi phenyl - 4-yl)-5,6, 7, 8t et rahydr oi m dazopgrapalteys2i di n- 8- 0
f z5 4-Phenyl boric acid (285 ng) and
8- (4-bronophenyl )5, 6, 7, 8-tetrahydroi m dazo[ 1, 5- a] pyri di n-8-of (400 ng) were

suspended in a to'lﬂeﬁﬁh%@rdﬂé +8008Re! ({doonl) NEXL 1S toandoé’d\lv@guaaaédsodl um
carbonat e sol ution and tet rakl stri phenyl phosphi ne pal | adi-um (52

ng) were addé‘btﬁl}n&éslhé‘&mahlasr%n 98t tbherd@d ¥heh g @alvdifRsCEt§hremoat 9ocC
for 16 h. Vg &ai-didQopkdpyesz-afigadnantad h dnoxwrfnvm e 3856 a1y fw*asan

et hyl acet at e- tetrahydroturan m xture. The organic | ayer was washed w th
brine, dri edaddﬁe:t dmgwese unﬂfubra#enaﬂ@gcehce?l@ﬂcatfed Md@mrr edackution

pressure. resi que Z:°§d42§'11~?3/ dld%ggdge &%Lrgxt Har aphy

(el uent: et hy aceta e rre ano rys n et hyl
acet at e- net hé®) di)ewwby| adddrk rdnopwi e eta dhg \reacheom m:l&tucerrpdlhm (195 np)

| orl t al - 1,.9-2 6 4H , . 9-4 .1
15,00 o SO EEISNR, 10 COOCIR Bt Bl bl ooy 262 1,
1H, s ) , 7 tAs8 s(an%Hteﬁtpeﬂ&Fl&re &bz syop the réactionb5The7birganic lblR(aKBr) ;

N L4 (8- hydPohy A58 =38 Tt iy GRBT At GANE, Be oxtracted uElh Stny

a] pyri di n:B- yégtatel m@w@ma yﬂacataamcdﬁbﬂﬁédxl aAeNlbhe hintureNwasThe
ge:g; §PZm| EW@t e i%lg.gpl ga lgngq}:as g)g‘lﬂEé?a edrzl(c)ad( ovzzr ulgaltgn%swm sulfate.
8- (4br onmophefyd )sdvent. %&%f@&d&ea%&a@ﬂ{ééy\aw&nIdhry #iRtuf&00 10 ny),

2N aqueous sodi um car bonat e _sol uti on

tetraki s(tri BPRFABATIRGSs fhil R¥IFIT (&GFEHE(]EZ”?F@#}“J-QPFB?‘H‘EWJ{) methyi] HNdbnpound

(77 ng) as p&ifsaf?ﬂdp%—étﬁ%éﬂrfama& NMR(CDA3) 8: 1. 9-2. 5 ( 4H m
2. 20 ( 3H |, 3) 1Hr‘r),41543é1Hr‘r)675(1H s),
7.3-7.6(8H m, 7Tlmsmlx§1yre BRd Repgryese 1HeFidess720 pigyere 3swspentgd 791

cm 1. Exampl r
(601 (o1 Sob? CHPIRHEELAMET (o BP0, hy sypRenplon wme SHITESE AN,y

m dazol - 4-yl )ra@et‘@gmaepratucgﬁqr \@0\/min. The suspension was filtered
through celite and the celite layer was washed with THF. The

filtrate was concentrated under reduced pressure and the
20 residue was recrystallized from ethanol to give the title
compound (41.0 g) as a colorless powder.
'H-NMR (CDCls) 8: 1.26-1.82(12H, br d), 3.72(2H, br s),
7.13-7.22(6H, m), 7.34-7.42(9H, m), 7.45(1H, dd, J=1.4Hz,
8.4Hz), 7.58(1H, d, J=1.4Hz), 7.79-7.80(2H, m), 7.90(1H, 4,
25 J=8.8Hz), 7.98(1H, d, J=8.4Hz), 8.29(1lH, dd, J=l.6Hz, 8.8Hz),
8.98(1H, s)
IR (KBr) : 2972, 1643, 1624, 1520, 1443, 1371, 1333, 1175, 756,
704 cm™.
Reference Example 14
30 Production of N,N-diisopropyl-6-((l-trityl-1H-imidazol-4-

yl) carbonyl]-2-~naphthamide ’

Dry toluene (20 ml) was cooled to -70°C and n-butyl
lithium (1.6 M; 2.35 ml} was added dropwise. A solution of 6-
bromo-N,N-diisopropyl-2-naphthamide (1.20 g) in dry THF (8 ml)

35 was added dropwise to the reaction mixture. After stirring the
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Tr 20 Zinc powder (1.04 g) was suspended in dry THF (8 m) and
chlorotrinethylsilane (0.1 m) was added at roomtenperature. The m xture

was stirngeokRb4s¢0 M n. The reaction mxture was 74 V\Opp7 /302
PCT/ JPOL/ 10002 heated to 50C, and while maintaining the reaction

tenperature at not nore than 60C, tert-butyl bronpacetate (2.36 nml) was
added dropw se over 20 mn. The,m xture was stirred.at 60C for 20 mn and
2l oved Lo COTEHES BEve bt SPR POMDY & FRTETIRR Sty aegurhy NPRENGH no
(1.55 g) wasl-susipghdzB-im dirzpl EHE-¢dfbadyemddd Refa® wat shydredtEnt(6( 2185 M

48.2 m) and ridine.(1. 37 m re added dropwi se upder ice-cooling. The
. mxture was "ﬁ@lﬁdg&guﬂ Wjisc?e-t%?o £ I FTr 0™ HH5fitd %!né]d&iuﬁeaw?i‘?y iceio
NN | sopr oy B T o e e e - ononot b de (2. 50
, i i sopropyl - 6- -tri - i m dazol - 4-yl ) carbonyl ]-2na am ge :
g) was added H?&\ﬁiu%‘éeo%rgtﬂ? f. TRt ut %%E¥?r"i'ae?j eg‘ttrf"ﬁge‘garre
tenperature §pfh 4thyl 15b&yshegc Rhar the asidhnies 1 apshe dradndagiibd agitted with
ethyl acetate. i5 The m xture was washed with 1IN hydrochloric acid (tw ce),

wat er, sat ur#d'eraigdebine B Gmisf cardoMRoBes bt T akRd SR USL B Bri ne

and dried ovgls RGBESLHEY Silded! Seddbbd THLRAEe A% GRPeeai gtk aRtt the
residue was purified by flash chromatography (eluent: hexane: ethyl acetate

= 3:1 -~ 2: puriFigidvbyt eelunn chropatesanhyd (hexame @thyd acetrts edgl)

T 0% AR ot O, o Ll kB AL il i 1

6.86(1H, d, physiREd) and. Civemichd( Gbfrayere7 izentic@l aHthnjhoge 3gt@eedH n,

5105 (in 5§ R CopaliEpranidajof Aierelle Bl 15000 o370 1150

ciril. enantRefeafeneecEsampl®-15ce HPLC anal ysis conditions columm: Chiral pak
AD 30 nobi | e phase:, hexang: . ef,hanol =85 15 | ow rate: .0 8 mn detection:
W (254 nm < = e 1 capsule

. (1) conpoundiplimiduedion &K aHlitet2algdrgy-202pyrantDsd 02§ ) FY- BL{tHityl-
T The ent | r BraRAREO ST TT R BB AT | oned (1), (2) and (3) and 5 mg of
(4) were admi xed, 4gr(@aukathpdA2H-pyFEn-of-ll&y) -1- (1-trityl-1H-imidazol-
4-yl)-2-butyn-l-one (29.63 g) was dissolved in a mixture of
ethyl acetate (200 ml) and tetrahydrofuran (800 mi). 10%
20 Palladium carbon (2.6 g) was added and the mixture was stirred
at room temperature for 3 h under a hydrogen atmosphere. 10%
Palladium carbon was removed by flltration and the filtrate was
concentrated under reduced pressure. The residue was purified
by silica gel column chromatography (eluent; ethyl acetate) to
25 give the title compound (28.53 g) as a brown solid.
lH-NMR (CDC13) &: 1.4-1.7(6H, m), 1.9-2.1(2H, m), 3.08(2H, t,
J=7.4Hz), 3.4-3.55(2H, m), 3.75-3.9(2H, m), 4.55-4.6(1H, m),
7.05-7.15(6H, m), 7.3-7.4(9H, m), 7.43(1H, d, J=1.6Hz), 7.57(1H,
d, J=1.6Hz).
30 (ii) Production of 4-hydroxy-1-(1H-imidazol-4-yl)butan-l-one
4- (Tetrahydro-2H-pyran-2-yloxy)-1-(l1-trityl-1H-inidazol-
4-yl)butan-l-one (28.51 g) and 6 N hydrochloric acid (17.5 ml)
were dissolved in tetrahydrofuran (200 ml) and the mixture was
stirred at room temperature for 3 h. Sodium bicarbonate (8.82

35 g) was added to the reaction mixture, and after removal of the
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10 remaining (4) was added. The entire mass was encapsulated in a gelatin
capsul e. Preparation Exanple 2 tablet (1) conpound obtained in Exanple 11

10 nmg i 5 w@h2scags ose 35 ng (3) corn starch 150 ng (4) m cposyEI@hd2 Nne
cellulose 30 ng (5) magnesium stearate 5 ng 1 tablet 230 ng 20 The entire

amount of the above-nentioned (1), (2) and (3), 20 ng of (4) and 2.5 ng of

5) were adm ; t : ofc | Ni of
() ver e adderoips b o e e e Pt WHlS GBcb e AN SneP
Exper i nment al reldti@epd| prdsfaf-eAs stye afessdaeowals @it ifdelybhyesiTnlwabigedry activity

in rat The assa erformed accor di.ng The Prost at Val ._ 26, ,140- 150
(1995). The Qﬂiyﬁtp‘;\@ﬁg@mmwggyf TERDd kB Seotiate: BpBpapct Thé"%?chi s was
h(imz)ggnH]i zi(;l a?t{]m g@eapﬂtiugieﬂt & (framerp)@mfamh i 1w}e§hplsmta$@/ah?;hyl efthf(l; ti/l
jl.2- -17a- hydr oxyprogest er one hayi i nal_concentration. o n
NADPH S0l th | BT eaifet Fet ToSomBapOUNY: T BF o8 Yt YetLaw JeMIRT-phosphat e
buf fer sol utigogmk {Ebciliisb/a.4) 8: M IQsaMeRPr of &N 26/ HY/ 3 Wiy)was added
and the mixture was | ncubated. at. 37C fo Et hyf acetate (46 ul) was

7 .
3s added and® 159 2Hy xEurE SwddiZdent r 1 Ud%&,s)a?ap?%@}%uﬁét'r ate and 76 WD
02/ 40484 PCT(3}3RY1pEER0: {die dz{j QdHQélr&Q{lFir-QiL@F yong-apdakesiost erone) in

t he supernatant were separated by a silica gel thin |ayer chronmatography
{TLCO). The spdbulas-leer&ted and quantitatively assayed by a BAS 2000

bi oi ”ageazzﬁa' yzer 4-&2{%‘&%{—'[1}16!1ﬁt9ﬂ.t@$iﬂa45y§mﬁ1@§nm%ﬂet ;@6.%?%) Gagpound

was not ded {contr as 100% the concentration (1C50) o e conpound
necessary f otisse¥vedhiniNiNrdimethel fnmumddeahb2himl)el andveriethyiaminat r ol

oot ConF T BB A TR AL 18 o4 ) ILE Jud ! ome
N25FHONEx anphiscthiMeHMas dtirred-atSdeom tNGiEkEkang| Boxl VAN Brinke whls
48C(+)-enantééggg'agg thgmaf%Qh%%4§§sFgnggggéﬁlgggg ethyl acetate. The

15 organic layer was dried over magnesium sulfate and concentrated
under reduced pressure. The residue was purified by silica gel
column chromatography (eluent; ethyl acetate:hexane = 9:1) to
glve the title compound (25.22 g) as an orange oil.

'H-NMR (CDC13) &: 1.95-2.05(2H, m), 3.10(2H, t, J=6.4Hz), 3.2-

20 3.3(1H, m), 3.6-3.75(2H, m), 7.05-7.15(6H, m), 7.3-7.4(SH, m),
7.45(1H, d, J=1.0Hz), 7.58(1H, d, J=1.0Hz).

(iv) Production of 6,7-dlhydroimidazo[1l,5-alpyridin-8 (5H)-one
4-Hydroxy-1l-(l-trityl-1H-imidazol-4-yl)butan-1-one (25.22
g) was dissolved in tetrahydrofuran (120 ml). Triethylamine

25 (0.021 ml) and methanesulfonyl chloride (0.012 nml) were added
and the mixture was stirred at room temperature for 1 h. Water
(100 ml) was added under ice-cooling and the mixture was
extracted with ethyl acetate. The organic layer was dried over
magnesium sulfate and concentrated under reduced pressure.

30 Acetonitrile (100 ml) was added and the mixture was refluxed
under heating for 2 h. The reaction mixture was concentrated
to dryness and the residue was purified by silica gel column
chromatography (eluent; ethyl acetate:methanol = 20:1-5:1) and
washed with diethyl ether to give the title compound (2.10 g)

35 as a pale-brown powder.
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Experinental Exanple 2 Assay of inhibitory effect on testosterone

bi osynthesis in rats The test conmpound (25 ng/kg) was orally adm nistered
to 9-weelwgloglségs € SD ( Sprague Dawl ey) rat. Bl ood was takporaborZobo2h after
adm ni stration of the conpound and the concentration of testosterone in the
obt ai ned serum was assayed by radi oi nmunoassay. The proportion (T/C, % of
t est ost er onHeRMR €CBTIa} | &N Df25-Re36 €3, di)yg2ada|ZH sttr,ati=en2gzoup rel ati ve
to the testosterqne con t e} the gontr oyp was 10 calculated to
determ ne tei'tzgs@gr oﬁb é’%‘ti{@éi’s?rﬁ%f%{]’t 553’/ acﬁ Q/lg{’y.SQThe results are shown
in Table 2. TrafKee)2: 1483, aegioungdénhitsooer yoes S exg6 em™t.est ost erone

bi osynthesis (T/C, %YHON Ii i | >Exanple 3i 1N4.4i |F z5 Experinental
Exanpl e 3 human CYP3A4-inhibitory activity Perfornmed as in the

fol | ow ng ACHYRREoh Oof O1H (@Jmeﬁﬁogy@r% [%@th%ﬁﬁ@rﬂﬁ—?ﬂ.) ve)} 7-dfdrél937
(1983). 20 A phosphate buffer solutlon p . contar ni ng

t est ost er oneSHREEP1e bhedr#igioaacinlr® i M hereinafter the sanme), hunan
CYP3A9 (10 pnol/m , manufa red by GENTEST), NADPH producing system (0.5
mv NADP, 5 nNIqucose-G-phaqéh mM magnesi um chloride, 1.5 units/m
gl ucose- 6- phosphate 2s dehydro ase)| and the test conmpound was i ncubated
at 37C for 30 mn. Acetonitiyrileg

7e WO 021 40484 PCTI JPQ

A solution of 5-methoxybenzo[b]thiophene (0.33 g) in THF
(8 ml) was cooled to -78°C, and an n~-butyl lithium hexane
10 solution (1.6 M; 1.4 ml) was added dropwise to this solution.
The mixture was stirred for 1 h at the same temperature, and a
solution of 5, 6-dihydro-7H-pyrrolo[l,2-c]imidazol-7-one (0.18
g) in THF (3 ml) was added to this solution. The reaction
mixture was stirred for 1 h at the same temperature, and
15 saturated brine was added. The mixture was warmed to room
temperature and the organic layer was separated. The organic
layer was diluted with ethyl acetate, washed with saturated
brine and dried over anhydrous magnesium sulfate. The solvent
was evaporated. The residue was suspended in ethyl acetate and
20 filtrated to give the title compound (0.24 g) as pale brown
crystals. The crystals were recrystallized from THF to give
the title compound (0.13 g) as colorless crystals.
'H-NMR (CDC13+CDsOD) &: 3.02(2H, dd, J=7.8Hz, 6.0Hz), 3.86(3H,
s), 4.09-4.37(2H, m), 6.93(1H, s), 6.97(1H, dd, J=8.8Hz, 2.6Hz),
25 7.16(1H, d, J=2.6Hz), 7.17(1H, s), 7.49(1H, s), 7.67(1H, d,
J=8.8Hz) .
IR (KBr): 3115, 1462, 1223, 1028, 856, 845, 799, 669 cm™.
Example 2
Production of 7-(5~fluorobenzo([b]lthiophen-2-yl)-6,7-dihydro—-5H-
30 pyrrolofl,2-c]imidazol-7-o0l
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m xture was stirred and centrifuged. The 6(err)hydroxytestosterone in the
obt ai ned supernatant was anal yzed by hi gh performance liquid

chr omat ogyepbyessd he concentration (1 C50) of the conpound petapsanyo2l or 50%
inhibition was 5 cal cul ated taking the production anount w thout addition
of the test conpound as 100. The results are shown in Table 3. Table 3 test
conpound 1C50 t~, ~M HO mple 3 ~~1 N~ 9.6 ~-NF Ho Exanple 4 1 ~ 1 N>
>10 ~N F HO Exanple 5 ~ O MMHN i i L N O Reference ~ ~ ~ ~ ~
<1.0 Exanple 11 MBHN / dustrial Applicability The compound of

t he present invention a ~ reof have a steroid

a 7, 20-1 yase-inhi bito i are useful for the therapy and

prophyl axi s of va X Huchy/as z5 primary cancer, netastasis or
recrudescenc i g VD 02/ 40484 PCT/ JP01/ 10002 af f ect ed

by sex steroid any of , various synptons associated with
t hese cancers, prostatic hypertrophy, nasculinisn1 hypertrichosis mal e

metopat hy. & pol JE5sTrehatt sl iF Lk g hE R =Py RamRen o e
applicati on Exanipaged osimatEHluspebernal bdhNophertd 1(0,.80/ ap%d 34?5618/ 20.01
cor por at ed yder R eREEEOIe] Lad-cl i 59 1028% Coniigd) atforded the
5 title compound (0.14 g) as colorless crystals.
'H-NMR (CDC1s+CDsOD) &: 3.03(2H, dd, J=7.6Hz, 5.4Hz), 4.10-
4.,40(24, m), 6.93(1H, s), 7.08(1H, dt, J=2.6Hz, 8.8Hz), 7.20(1H,
s), 7.37(1H, dd4, J=9.6Hz, 2.6Hz), 7.52(1H, s), 7.74(1H, dd,
J=8.8Hz, 4.8Hz).
10 IR (KBr): 3121, 1445, 1215, 1088, 947, 866, 810, 802 cm™
Example 3
Production of 7-(4’-fluoro[l,1’-biphenyl]-3-yl)-6,7-dihydro-5H~

pyrrolo{l,2-c]limidazol-7-0l

HO

Oy

15
A solution (1.6 M; 1.98 ml) of n-butyl lithium in hexane
was gently added dropwise to a solution of 3-bromo-4’-~fluoro-
1,1’~-biphenyl (753 mg) in THF (10 ml) at -78°C, and the mixture
was stirred at -78°C for 30 min. A solution of 5,6-dihydro-7H-
20 pyrrolo(l,2-c]imidazol-7-one (244 mg) in THF (10 ml) solution

was gently added dropwise and the mixture was.stirred at -78°C

for 1 h. A saturated aqueous ammonium chloride solution was
56



1 A conmpound of the formula: HO (CH2) Ar N (I) . ~/ N .~ wherein n is an
integer of 1 to 3; and Ar is an optionally substituted aromatic ring, or a
salt therng@h24dded/ JPOL/ 10002 .to 2. The conpound of cl ai npéT/pdiamweizn Ar i s
an optionally substituted nonocyclic or bicyclic aromati c condensed ri ng.
3. The compound of claim1l1l, wherein Ar is an optionally substituted

aromatic ri n@gdednsbSthé k&dctioh om0 @ndl H8é UtixntarkSwls t éxtdrdeglear o at ons)
as ring constituting_ aton(s), which ring being bonded to a condensed

i ni dazol e rivigh Rthrk 3ertmlica Paghed witbaspbRr akesinbranerhand sirisdnaver
claim 1, Vwﬁh?ﬁ@gﬁé 1ﬂ1$g()1?e4£.rlﬂugu9faﬁél? 2Re f UTPINR: wis C&Q@ra&eﬁlﬁnmre' n

CH
nm is an integ I's an integer of 0 to 3, ~and R2 are the
same or di f fradmeedandessivte iand hde pesrdsiuel yaa prifdgdnbit oice geptional |y

substituted hydrox rou an 2 t i.onal substituted thi.ol group, an
optionallf §ﬁ§§WPt%#E%méﬁéﬁﬁﬁngoE%ﬁR%H*a §b¥br%ﬁé;a5§ ﬁ%fgbg% atom or an
ggfhgzghl¥C§3ﬁﬁfﬁfegmeﬁhagpdrGcénbbna@ﬂ(ﬂg@;yatgltiqadﬁﬁrpmeatgtonﬂﬂaﬁxsme VV%
~R3~ T rei n integer o
l1to5 m itso agg'v{enfgggé%léﬁ Ggﬁgé"i&d%Gasﬁgh%%\r@eﬁ%elgggﬁn%é%drlaedi fferent and
each is indepgmtedsly a hydrogen atom an optionally substituted hydroxyl
group, an

H-NMR (CDC1s;+CD3OD) &: 2.79-2.93(2H, m), 4.14(1H, ddd, J=3.6Hz,
10 7.2Hz, 10.6Hz), 4.25-4.38(1H, m), 6.79(1H, s), 7.16(2H, dd,
J=8.8Hz, 8.8Hz), 7.39-7.58(6H, m), 7.55(1H, s).

IR (KBr): 3058, 1510, 1217, 837, 820, 808, 795 cm™.

Example 4

Production of 7-(4’-fluoro[l,l’-biphenyl]-4-yl)-6,7-dihydro-5H-

15 pyrrolo[l,2-c]imidazol-7-ol

(1) Production of 7-{4-bromophenyl)-6,7-dihydro-S5H~-pyrrolo[l,2-
climidazol-7-0l

20 The reactions in the same manner as in Example 3 using p-
dibromobenzene (3.94 g), a hexane solution (1.6 M; 8.70 ml) of
n-butyl lithium, and 5, 6~dihydro-7H-pyrrolo(l,2-c]limidazol-7-
one (850 mg) afforded the title compound (1.03 g) as colorless
plate crystals.

25 'H-NMR (CDCls) &: 2.67-2.94(2H, m), 4.08(1H, ddd, J=2.6Hz,
8.0Hz, 11.0Hz), 4.19-4.32(1H, m), 5.47(1H, br s), 6.52(1H, s),
7.31(1H, s), 7.39-7.51(4H, m).

IR (KBr): 1493, 1395, 1084, 1011, 914, 829, 806, 733, 654 cm™.

(1i) Production of 7-(4’-fluoro(l,1’-~-biphenyl]-4-yl)-6,7-
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5 optionally substituted thiol group, an optionally substituted am no
group, an acyl group, a halogen atomor an optionally substituted

hydr ocar Rpg ogisgdep. or a group of the formula: (RS) nb / \péBhpednbbb2wherein
nb is an integer of 1 to 4 and RS is hydrogen atom an optionally

substituted hydroxyl group, an optionally substituted thiol group, an

optional ly sl |bugggpiggdy@[qrQu@]lﬁﬂagyaiL7gépup a hal ogen atom or an
optionally substitute drocarbon group. 15 5. The conmpound of claim1,

wherein Ar is a ngbapr%?CttJW@Sf sPnihe-same mapney)as iy ROTRroRRR &X¥FMRECand R

are the sa fer ogen atomor a
| ower alkylnqur)ogghEI 7 gﬂg?gﬁ%pﬁ?ﬁ?lﬁﬁs??gﬁﬂgﬂPg @%%OQ E%g%4gVV\ ~ (Ra)

ma (2-1) P@M@MQDG’O—ZDM@B@ nght 4-sflawrophegelbarfordct acid RBGamg)IR are
the same o st LRLenL anslspelbs,Ladensndsnnl yosonydnogen atom an .

optionally oxy group, an 0 tltuted thio
group, an opttetmadllsytsimﬂsenyllphedphnmm)(pagﬂadpumano)ac(;MZnggMpafﬁon)gha at om

O e, 0P 0T RS TS Of 8 RO Bl 15, ERIRELN Of Cl A m I
‘H-NMR (CDClﬁ{EhOD) 6: 2.79-2.99(2H, m), 4.16(1H, ddd, J=4.0Hz,
7.4dHz, 11.0Hz), 4.26-4.40(1H, m), 6.82(1H, s), 7.14{2H, dd,
10 J=8.8Hz, 8.8Hz), 7.53-7.64(7H, m).
IR (KBr): 1321, 1495, 1086, 826, 802 cm™
Example 5

Production of 6-{7-hydroxy~6, 7-dihydro-5H-pyrrolo[l,2-

c]imidazol-7-yl)-N-methyl-2-naphthamide

v, (L

Dry THF (150 ml) was cooled to -65°C in a dry ice-acetone

15

bath under an argon atmosphere and n-butyl lithium hexane
solution (l1.6M: 45.2 ml) was added. A solution of 6-bromo-N-
methyl-2-naphthamide (8.68 g) in dry THF (700 ml) cooled to
20 10°C was added to this solution at not more than -55°C, and the
mixture was stirred for 1 h. A dry THF solution (60 ml) of
5, 6=dihydro-TH-pyrrolo[1l, 2-c]imidazol~7-one (3.65 g) was added
dropwise. The mixture was stirred at the same temperature for
1.5 h and saturated aqueous ammonium chloride solution (120 ml)
25 was added to stop the reaction. The solvent was evaporated
under reduced pressure and an ethanol-soluble material was
extracted from the resulting residue and the solvent was
evaporated again. The residue was purified by flash silica gel

column chromatography (eluent, chloroform/methanocl containing

30 ammonia (7%), 19/1 — 9/1). The eluate was recrystallized. from
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wherein R6 and R are the sane or different and each is independently a
hydr ogen atom or | ower al kyl group. i5 7. Thé conpound of claim1, wherein
t he conpayg@a@dsgi he formula (1) is selected fromthe groupcegpsiebizng of
the foll ow ng conpounds:

()-7-(5-met hoxybenzo[ b] t hi ophen-2-yl)-6, 7-di hydro-5Hpyrrolo [1, 2-c)

| i dazot - 7 Qlaeralal) £6 fgided theUeL RS Wefhpblha' 3 2RNY)- 8sYbd10est di Ny dr o-SH
pyrrol o[ 1, 2-051 I'm 8azo? A ,

(t)-7-(4" -flamyseplsl’ - bi phenyl]-3-yl)-6, 7-di hydro-5Hpyrrol o[ 1, 2-c]i m dazol -
Z: 2') ' gn) a;'z((;?l_—ét%k’é’ﬁ&[#cﬁadnl?' BhepYdd st o8l da 2 ol A4 95,2125 gPyRrol o [ 1,
(t)-6-(7- hydt. @818, Tmyi hyR7o4568 HYHs ab)g[ 5,.29¢1HmMazGl.20{JH,) -dMB3 WO

?)2 ‘Nt ﬁy 503%45%#%?8255%55}”5%hia??gﬁﬁqﬁ%ﬁi| B B BrPliakol 741 PHo- napht h

am de, (I) - 6-4)7- Wﬁgm’- 6d,7alé=ishmzp,- 5H-qpyHel of 1, 2-28 (1w, dayol - 7-yl )-N, 5
i sopropyl - 2- napht ham de,

(t}-6-(7- hyd%&?-réf%gﬁ’h%@%a- 2040y r 1% 125%¢1 1 1a2dP47- 1338208kt hami de.
8. The compauygrd, of claim 1, which is an enantioner wherein the 10 steric
configuration is an S configuration. 9. The conpound of claim11, which is
an enanti ongf*3deefn the steric configuration is an R configuration. I5
10. The comoufhcRiof! 88 M-tbycMbgtsbi 18 1cagapsryl ©f7-dhayissmig-a (1) is

sel ected fromtne group consistl rT9 of the fol'Tow ng conpounds:
(t)-7-(4" -f | Ryunelelly2 zpl L2 Hpyrrol o[ 1, 2- c]i mi dazol -
7-01, 20

()-7-(4' -fluoro[1, 1 -biphenyl]-4-yH@6, 7- di hydro-5Hpyrrol o[ 1, 2-c] i ni dazol -7
-0l

()-6-(7-hydroxy-6, 7-di hydr o-
ham de, and
(t)-6-(7-hydroxy-6, ol of 1, -c]/: m dazol - 7-yl ) - 225

napht ham de. 11. Th ' i{lei n the compound of the
formula (1) i | ecteld fronrthe group consi $¥ing of the foll ow ng
conmpounds: 30 ) -7- (4" -fluoro [ 1,1" -biphenyl] -3-yl ) -6,

7-di hydr o- 5SHpyrrol o[ 1,8} c]i mi dazol - 7- 0l ,

(-)-7-(9' -fluoro[ 1,1 -biphenyl]-3-yl)-6,7-di hydro-5Hpyrrol o[ 1, 2-c]i m dazol -
7-0l, (+)-7-(4"-flunaes| dn lardonpbenyspheta;| 6—brdmoHNnitcd.oplb@nl-2-

pyrrol o[1,2-§4§ﬂgﬁ¥a§ e‘?ég%’mé%gwas dissolved in dry tetrahydrofuran (11

15 ml), and the mixture was cooled to -70°C in a dry ice-acetone
bath. An n-butyl lithium hexane solution (l1.6M: 1.52 ml) was
added and the mixture was stirred for 1.5 h. A dry
tetrahydrofuran solution (3 ml) of 5,6-dihydro-7H-pyrrolo[l,2-
climidazol~7~one (123 mg) was added dropwise. The mixture was

20 stirred at the same temperature for 1.5 h and saturated aqueous
ammonium chloride solution (4 ml) was added to stop the
reaction. The solvent was evaporated under reduced pressure
and an ethanol-soluble material was extracted from the
resulting residue and the solvent was evaporated again. The

25 resulting residue was purified by flash silica gel column
chromatography (eluent; chloroform/methanol containing ammonia
(7%); 19/1). The eluate was recrystallized from methanol to
give the title compound (100 mg) as a colorless crystalline

powder.
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WD 02/ 40484 PCT/ JPOL/ 10002

(-)-7-(4"-fluoro[ 1,1 -bi phenyl]-4-yl)-6,7-di hydro-5Hpyrrol o[ 1, 2-c]i m dazol -
7-0l, WO 02/40484 _ o PCT/JP01/10002
(+)-6-(7-hydroxy-6, 7-di hydro-5H pyrrol o[ 1, 2-c] i m dazol - 7-yl ) - Nnet hyl - 2- naph
thamde, ' 5

(1) 6 (7= hy g0 Gmds iy 6.0 02 oy 161 8, L C31 18040 3F; Yy, NTERDY! - 2- naph
(+) - 6- (7- hydt.33(28,; 7mMi I*é/dﬁdlEH Byr rol6§(1H2-8) i M .f348H, 7491 )T=2An 4Bkt hani de,
and (-)-6- ( 0X | r riy | o1 2. 10

napht hani de. h%& ¥ & glu}g 0 tﬁeg’é:glrrﬁou%d %flatlr*&] o? gﬁ f’m771 S%Q()()ZHI’ a%l’m 11.
13. A phar naI}eﬁJtGinal &oﬁﬁ)dﬂ,t sbpn &03A dithai Bg,t&eGJc((impodndJﬂ 4iz}5 prodrug

of o ai m 73, MR PDE aifle? o8elly Toyashly B GrTtnoft RGO

phar maceut i cEdampagpwsi tion of clain113, which is an antitunor agent 16.
The pharnmaceuti cal . cogg t| of in‘13: gh:cg is_an ﬁgent for tge
prophyl axi s

agent for degrigasihiglapdyDgernepRtRanidg t he conpound or a prodrug thereof
of any of claimI to clTarm IZ as an active ingredient, which is used
concurrently with an LHRH receptor dul ator. 18. A nethod for producing
a conpound of the formula: 85 Hég484 PCT/ JPOL1/ 10002 HO (CHz) n . Ar
N (1) Nwerein Ar is an optlonally sub aromatic ring and n is an
integer of 1 to 3, or salt thegreof, d conprises reacting a
conmpound of the forgul a: O ' erein n is as defined
above, or a salt theédteof,

10 The reactions in the same manner as in Example 6 using 6-
bromo-N~ethyl-2-naphthamide (459 mg), an n-butyl lithium hexane
solution (l.6M: 2.28 ml) and 5, 6-dihydro-7H~-pyrroloil, 2-
climidazol-7-one (183 mg) afforded the title compound (142 mg)
as a colorless crystalline powder.

15 ‘H-NMR (CDC1l3+CD3OD) §:1.29(3H, t, J=7.2Hz), 2.85-3.06(2H, m),
3.46-3.60(2H, m), 4.10-4.24(1H, m), 4.27-4.41(1H, m), 6.88(1H,
s), 6.89(1H, t, J=5.2Hz), 7.50(1H, s), 7.62(1H, dd, J=1.6Hz,
8.6Hz), 7.81(2H, s}, 7.87(1H, d, J=8.6Hz), 8.02(1H, s}, 8.26(1H,
8).

20 IR(KBr):3283, 1642, 1605, 1557, 1495, 1447, 1316, 1080 cm™,
Example 8
Production of N-cyclobutyl-6-(7-hydroxy-6,7-dihydro-5H-

pyrrolo[l,2-c]imidazol-7-yl)—2-naphthamide'
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compound of the formula: Ar-X ~ ( I I | wherein Xis a |eaving group and Ar
is as defined above, or a 10 salt thereof, in the presence of a netal or a
nmet al coRp@¥Hgossd9. A nethod for producing a conpound of pogrpa@reza: HO
(CH2) n Ar N (I) Nwherein Ar is an optionally substituted aromatic ring
and nis i5 an integer of 1 to 3, or a salt thereof, which nethod conprises
reacting a conpound of the fornmula: Ar-X (I I 1" ) wherein X is hydrogen
atomor a leaving group and Ar is as iigti ned above, or a salt thereof, with
a netal conpound or 20 netal, and th i gnpound of the fornmula: 0 ~
~CH2) n N(lIl) N8 WO 02/40484 PCT/J wherein n is as defined

above or a salt thereof. 20. \J)g an optically active
q\gksalt t hereof, which
/

conmpound of the conpedind of
met hod 5 conprises rgacting oners of the conpound of

the formula: HS O N ~ wherein nis an

i nteger of 1 ml i 9 , is an integer of 0 to 3,
Rl and R2 are same af different 10 and each is independently a hydrogen
atom an optlonally sub&i t ut ed hydr oxyl group, an optionally substituted
thiol group, an optionally substituted am no group, an acyl group, a

hal ogen atom or an optlonally substltuted h rocargpI g and . * shows
the position of amP@sSRARMLORE LBrHh et HEBReT 250 EARRLS & iWFd g ofpound

of the conmpmshcol-EPeLdtiil-a-nifihamide (508 mg), a 1.6 M n-butyl

lithium/hexane solution (2.28 ml) and 5, 6~dihydro-7H-

5 pyrrolo[l,2-c]imidazol-7-one (183 mg) afforded the title
compound (203 mg) as a colorless crystalline powder.
IH-NMR (CDC13+CDsOD) 8: 1.73-1.90(2H, m), 1.95-2.17(2H, m), 2.38-
2.55(2H, m), 2.86-3.04(2H, m), 4.10-4.24(1H, m), 4.27-4.43(1H,
m)y, 4.53-4.73(1H, m), 6.78(1H, s), 6.95(1H, d, J=3.8Hz),

10 7.52(1H, s), 7.64(1H, dd4, J=1.6Hz, 8.8Hz), 7.83(2H, s}, 7.89(1H,
d, J=8.8Hz), 8.03(1H, s), 8.26(1H, s).
IR (KBr) :3320, 1626, 1601, 1549, 1495, 1314, 1092 cm™
Example 9
Production of 6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[l,2-

15 climidazol-7-yl)-N-isopropyl-2-naphthamide

HO

The reactions in the same manner as in Example 6 using 6-
bromo-N-isopropyl-2-naphthamide (482 mg), a 1.6 M n-butyl
lithium/hexane solution (2.28 ml) and 5, 6-dihydro-T7H~

20 pyrrolo([l,2-climidazol-7-one (183 mg) afforded the title
compound (187 mg) as a colorless crystalline powder.

'H-NMR (CDC15+CDsOD) &: 1.31(6H, d, J=6.4Hz), 2.87-3.06(2H, m),
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OH HO O (IV) wherein each RO is the same or different and is a hydrogen
atom Cl1_3 al kyl group, Cl_3 al koxy group, a hydroxyl group, a nitro group,
a hal ogenyeiomagych as a fluorine, a chlorine, a 20 brom per/ypdi/iodidi ne and
the like, which is substituted at an optional position on a benzene ring,
mb is an integer of 0 to 3, and * shows the position of an asymetric

carbon, to gj ve-a, dashengomarbe- §344(1ﬂseﬁ§raé'5@(1t}ﬂ"ed0b§§? nat) , ‘
di astereomeric salt and i sol at | ng an opti cal éOaCt ive corrpound of the

conpound 25 Q>f78t(ﬁ§,f§}nu1 DY(RHy yS) 877 . 64AEHY 28A0 454 Iﬁé'HJﬁ’Eﬂlﬁzl)OOGZBZiZHFI'he
met hod of cI m42 er —ql 0 of .{ hey f | ag( |s
tartranilic aC| g?d\ﬁ (?orb gvmgﬁép g;ﬁuﬂ% HCj . {y(r;p# CIV- Ho * ~ 0
wherein * skﬁRMﬁBrhe3%6%ntl&ﬂ@:oﬂGQ&,a@yﬁheﬂﬁﬁzrcb#&ﬁn113502210&9u§mﬁﬂzhod of
cl ai m 20, W{E{a?rgii tfﬁ m xture of the optical isomer of the fornmula (1-1) is
t hat repreésente he followwng formula: HO* | OH2) R6 | ~ ~ 1 ~~ (1-2)
7~ R 10 \/\herRmcrdwctLLsnaufi61{(Qg«hydnbxsl—ﬁ,d-a,ih@rafﬁﬂ-@yrabéoﬁhpz-sane or
di fferent an ea h_i p hydrogen.atom or a | ower al kyl group
and * shows $HE a%?i.%*ydfl‘%n Eﬁyi’—r% ig’tvgﬁ.'“w%. 23. A di astereoneric salt
of a compound of the formul a (g 1) I 5 and a conpound of the fornula (1V).
29. A diastereoneric salt of 419 perg of the fornmula (1-2)

Under an argon atmosphere, Z-bromobenzotrifluoride (33.05
10 g) was dissolved in dry THF (600 ml), and the mixture was
cooled to -65°C in a dry ice-acetone bath. An n~butyl lithium
hexane solution (1.6M: 93.7 ml) was added with stirring and the
mixture was stirred at the same temperature for 30 min. After
stirring the mixture, a dry THF (2.88L) solution of é-bromo-N-
15 methyl—-2-naphthamlide (38.03 g) cooled to 10°C was added at not
more than -55°C. The mixture was stirred for 20 min. An n-
butyl lithium hexane solution (l1.6M: 94.5 ml) was added at not
more than -65°C. The nixture was stirred for 30 min and 5, 6-
dihydro-7H-pyrrolo(l,2-c]imidazol-7-one (14.66 g) in a dry THF
20 solution (240 ml) was added dropwise. The mixture was stirred
at the same temperature for 1.5 h and saturated aqueous
ammonium chloride solution (520 ml) was added to stop the
reaction. The solvent was evaporated under reduced pressure
and an ethanol-soluble material was extracted from the
25 resulting residue and the solvent was evaporated again. The
resulting residue was purified by flash silica gel column
chromatography (eluent; chloroform/methanol containing ammonia
(7%); 19/1 > 9/1). The eluate was recrystallized from
methanol to give the title compound (16.44 g) as colorless

30 crystals. The physical and chemical data were identical with
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and a conpound of the fornmula (1V). 20 25. A diastereoneric salt of

6- (7- hydroxy-6, 7-di hydro-5Hpyrrol o[ 1, 2-c] i m dazol - 7-yl ) - N- net hyl - 2- napht ham
i de and afpopidegsel |y active tartranilic acid. 25. A salt pér/yr01/10002
(+)-6-(7-hydroxy-6, 7-di hydro-5H pyrrol o[ 1, 225

c]imdazol -7-yl)-N-net hyl - 2- napht ham de and (25,3S)-(-)tartranilic acid. BB
WO 02I40484tgggé;ﬁ@gﬁﬁpgggpgznd/5HHQQBQECf5uEgg§plQOgpos|t|on cont ai ni ng, as
an active ingredient, an optically active conpound of the conpound of the
formul a (I-EyamBlQSULA met hod for prodUC|ng an optically active conmpound of

the formlap, Q4 Brdif qgegllng group,

Ar is an op al kyl
group havi ng ' i, which net hod conpri ses
reacting conmpoupd 0 d vobal is
as defi neg above, o Pa saﬁf& Eere ngcwgip %ﬁﬁﬁéﬁf?ﬂ?\}l a:

YZn~OR o albl)—mwhhymhn\éphshamhaéomlsaboavtéd tics carbma\mc_:;mnhwl group havi ng
L 08 o2 AT S SRR 95Okt RBEEPeIE! an ohi o
ci nchona al kapairétion column (CHIRALPAK AD: manufactured by Daicel
Chemical Industries, Ltd.). As the second elution, (+)-6-(7-
10 hydroxy-6, 7-dihydro-5H-pyrrolo(l, 2-c] imidazol-7-yl)-N-methyl-2-
naphthamide was obtained.
enantiomer excess >99% ee
[a]p?® +83.1° (C=0.997, methanol)
Example 12
15 Production of (+)-6-{7-hydroxy-6,7-dihydro-5H-pyrrolo[l,2-

climidazol-7-yl)-N-methyl-2-naphthamide (2)
A racemate (2.0 g) of 6-(7-hydroxy-6, 7-dihydro-5H-

pyrrolo(l,2-c]imidazol-7-yl)~N-methyl-2-naphthamide and
(28,38) - (~)~tartranilic acid (2.9 g) were added to ethanol (60
20 ml) and dissolved by heating (50°C). The mixture was stirred
at room temperature for 15 h and a precipitated salt was
collected by filtration and washed by sprinkling ethanol (3.0
ml).
The salt was dried under reduced pressure at 50°C for 3 h
25 to glve 2.4 g of colorless crystals (yield 97%). At this point,
6~ (7-hydroxy-6, 7-dihydro-5H-pyrrolo[l, 2-c]imidazol-7-yl) -N-
methyl-2-naphthamide and (2S,3S)-(-)-tartranilic acid formed a
salt having a molar ratio of 1:2. As a result of HPLC analysis,
the diastereomer excess was 90% de.
30 Ethanol (25 ml) was added to the crystals (1.0 g)
obtained above to dissolve by heating (50°C). The mixture was
stirred at room temperature for 15 h and a precipitated salt
was collected by filtration and washed by sprinkling ethanol '
(2.0 ml). The yield was 807 mg (yield 81%). As a result of -

35 HPLC analysis, the diastereomer excess was 99% de.
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30. A conpound of the fornula: 89 WO 02/ 40484 PCT/JP01/10002 O NR | ~/
~ ~~ (111 1-1) R N-CO NR wherein R6 and R are the sane or different and

each is iwgepgadent!y a hydrogen atomor a lower al kyl grpgpypiifiol2i S a
protecting group, or a salt thereof. 5 31. A conpound of the formula: Rs

NCORRN | I-1) wherein R6 and R are the sane or different and each is

i ndependent | wea thygroaat atigm-050% | ower al kyl group, Ris a 10 protecting
group and R is a [ower alkyl g&ogp having 1 to 6 or an aryl al kyl group, or

a salt theredPecdfic xrqfaddedti dhlmethodf” al TmpolRdmefhatied )f or muia: HO Ar
N1/ (1 3) NiSiwhes@ivh Aydirsxide OPLIORR) | ¥a S URRIeld Ubeehar ¥ @itatsr i ng, or
a salt thereof, which method conprising subjecting a conpound of the
formul a: 0 HOA mg) X) Rhegpixture was stirred at room temperature for 1 h,.
5 filtrated and washed by sprinkling water (0.3 ml). The
reaction mixture was dried under reduced pressure at 60°C for 3
h to give 36.8 mg of crystals (yield 91%, overall yield 71%).
As a result of HPLC analysis, the enantiomer excess was 99% ee.
'H-NMR (DMSO-ds) &: 2.84-2.95(5H, m), 4.18-4.27(2H, m), 6.15(1H,
10 8), 6.66(1H, s), 7.62-7.64(2H, m), 7.91-8.06(4H, m), 8.41(1lH,
s8), 8.59(1H, br)
Example 13

Production of diastereomeric salt of 6-(7-hydroxy-6,7-dihydro-

5H-pyrrolo[l,2-climidazol-7-yl) -N-methyl-2—-naphthamide with
15 (2S8,38)~(-)-tartranilic acid

A racemate (100 mg) of 6-(7~hydroxy-6,7-dihydro-5H-

pyrrolo{l,2-c]limidazol-7-yl)-N-methyl—-2-naphthamide and
(28,38)~(-)-tartranilic acid (146.4 mg) were added to ethanol
(3.5 ml) and dissolved by heating. The mixture was stirred at

20 room temperature overnight and a precipitated product was
isolated by filtration to give 114.1 mg of crystals (vield 93%).
As a result of HPLC analysis, the diastereomer excess was 71%
de. Of the crystals, 113 mg was recrystallized from ethanol
(3.0 ml}) to give 79.0 mg of crystals (yield 70%). As a result

25 of HPLC analysis, the diastereomer excess was 96% de. Of the
crystals, 78.5 mg was recrystallized from l-propanol (3.0 ml)
to give 52.8 mg of crystals (ylield 67%, overall yield 44%). At
this point, (+)-6-(7-hydroxy-6,7-dihydro-5H-pyrrololl,2-
climidazol-7-yl)-N-methyl-2-naphthamide and (2S,3S)-(-)-

30 tartranilic acid formed a salt having a molar ratio of 1:2. As
a result of HPLC analysis, the diastereomer excess was 98% de.
Example 14
Production of diastereomeric salt of 6-{7-hydroxy-6,7-dihydro-
5H-pyrrolo[l,2-climidazol-7-yl) -N-methyl-2-naphthamide with

35 (25,38)-(-)~tartranilic acid
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WO 02/ 40484 PCT/JP01/ 10002 wherein Ris a protecting group, Qis a |leaving

group and Ar is as defined above, or a salt thereof, to a cyclization

react i on.w8%b2/40484 . . PCT/JP01/10002

.A2. As. AAs. A. e. Ahs. AA" . A& s. As. AUs. AUs. A.s. A A" . AAs. AAs. A" . AU . As. AUs. AU. AU

A As. AAs. As. AAs. Ah. AA. A s.AAA. .As.A. . A.As. A A

A3 A3 AAS. A A AferfiSS108- AS) A AS-(ASnfSrdey A A-dihydro-5H-

.S.A. A AL AAs. As.As. A A ﬁé A As. A sgc%%s A As._%\he. As. A

h. As. As. As. RYIACAOAS 27 iafisiagpl AT syIA -Namethgl 7¢rnaphiharidejsatfl 4345 3C

(#-#-p>><||7777%§?Z?L?3%%%%?53223?223?%33%?2233f§?i.< 535 <Qp52<~><?<<?
g F AL Y o7 eSS

<<<<<<<<><>%§§§> SSX~>>X>>>75355<3<3] 3] > <| p<| p<| O | >| >| >| >

R0 B i B e g B ol 024 O R A v S S
P33R & ekt Lird i abt [hRd T LI IRTERY T broantl s Weatadr Tl v i

~~8>>>7>?>>NPp i trabPih Al @657 mg of crystals (yield 134%). As a
@t. #. OXXXXB?2<?2<<2?2N=22?22?20?>+~~~2??~2>><~<~>>P~>0?7<~~| ~~>>>772777~-7277?7?7
ot b o8 BPLG 23] 4535 5 s 555 55000, FRACSS g MAR LS e

MM M. #. | | | <68 e~ 22262 123> my~was recdy3tarP2sect pocir eRRARSL 2228222222727
299p?22222222~p

o s 22m 66\,q45 6C
L O\ () #. #. FIDE959599795%5, 1, 9578BYS RISy 15038 5o 289 % K8ERI$098299277>

>>?>>>>>>R:<<rfpi.t<ﬁﬁéhgkié,l |#He ldibbtétddndd leikkkbs [wdd [d9Y ke~ of<lchk| Xx?p0?0070

23>02272922229222022927222222229222222227227~288<<<<<<<| X~2227~~~22722222>~~~~
~| ~| 22??0z: \Exypfalg, 87 mg was recrystallized from l-propanol (3.5 ml) to
(. . 222 R B 7R3 808 R RT 2 PR 4947 73727 TARR A 1447 78R 72777777

DD D D I DD S S DD DD Ly X XX ~X

~<~?2>~?>~15-<Prodhctien<eR diastereemeric sali<of<6=Pk=hydroxy=p, t=dihyjdrof~~| ~~~
| ~| ~~~~>>~??5235 : : P e AT R T LA E R E A T s g ~>~>~>7<
~~ <~~~ < | £ DPP2?2777

~2~277<>>~>>235) M) ~t2PRAAL2R~88RE>>~>?~<2<?| | | | | | | : mFL45 C
LL(L#. #. 22| | ?22~~222220222 2~ ?7=2+?~2?227?2~~| Q. f ,
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resulting residue was purified by flash column chromatography
and the objective fraction was dissolved in methanol. This
solution was concentrated, ether was added to the precipitated
powder for filtration and dried to give the title compound

15 (180 mg) as a colorless powder. The mother liquid was
concentrated to give a residue (449 mg) containing the title
compound.

'H-NMR (CDsOD) &: 2.87-3.13(2H, m), 4.28-4.50(2H, m), 6.94(1H,
s), 7.65(1H, dd, J=1.6Hz, 8.6Hz), 7.90(1H, d, J=8.4Hz), 7.99(1H,

20 d, J=B.6Hz), B.01(1H, s), 8.06(1H, dd, J=1.4Hz, 8.4Hz), 8.09(1H,
s), 8.57(1H, s).

IR(KBr): 3500-3000, 1698, 1609, 1551, 1480, 1397, 1325, 1086
cm .
FAB-Mass: 295 (MH")

25 1ii) Production of 6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[l,2-

climidazol-7-yl)-2-naphthamide

6- (7-Hydroxy-6, 7T-dihydro-5H-pyrrolo[l,2-climidazol~7-yl) -
2~-naphthoic acid (449 mg), l-ethyl-3-{(3~dimethylaminopropyl)-
carbodiimide hydrochloride (321 mg) and l1-hydroxy-1H-

30 benzotriazole monohydrate (301 mg) were dissolved in DMF (7.6
ml), and diisopropylethylamine (216 mg) was added with stirring
under ice-cooling. The reaction mixture was warmed to room
temperature and stirred for 18 h. Silica gel (3 g) was added
to the reaction mixture and the mixture was concentrated to

35 dryness under reduced pressure. The resulting residue was
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(1) Production of ethyl 2-{6-[{(diisopropylamino)carbonyl]-2-
naphthtyl}-2-hydroxy-2- (1-trityl-1H-imidazol-4-yl)acetate

Dry THF (600 ml) containing diisopropylamine (21.3 ml)

was cooled to -70°C and n-butyl lithium (1.6 M; 95.0 ml) was

20 added dropwise. The mixture was stirred for 10 min and ethyi])
acetate (14.9 ml) was added dropwise. The mixture was stirred
at the same temperature for 30 min. A solution of N,N-
diisopropyl-6-[(l1-trityl-1H-imidazol-4-yl)carbonyl]-2~-
naphthamide (60.0 g) in dry THF (150 ml) was added dropwise at

25 -70°C. The mixture was stirred at the same temperature for 30
min and the reaction mixture was gradually warmed to -30°C.
Water was added to stop the reaction. The organic layer was
separated and the aqueous layer was extracted with a THF-
toluene (1:1) mixture. The organic layers were combined,

30 washed with saturated brine and dried over magnesium sulfate.
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09MLOYE: () -1 I’P@/G‘(?‘c@ L 1%y 1od@hak )t rﬁ‘ﬂ@%ﬂkr) 1.34(12H, br s,

m' 109& () - m31a 1ﬁ) 60@41\1%721;9) 10D, Sk E]08; c1=9fm&}l(z))-'521@%m&‘b6:)s!y
/9' 10%b& ().- %Q F'10%b& ()-z! K %10%beb&’ (%oé ggwm 10 I FFS _
10%susu& €) - #%HzLo%e’&”()OHFQ/@ﬁ_Ob/%G@(FJfI RGP =L M 707

& ()-s!10% u&10) e, My, '7.\262¥8MB(oH, m), 7.378(1H, d, J=1.4Hz), 7.380(LH,
dd, J=1.7Hz, 8.3Hz), 7.68(1H, dd, J=1.8Hz, B.8Hz), 7.74-7.84(3H,
m), 8.03(1H, d, J=1.0Hz).
IR (KBr} : 3454, 2968, 1705, 1636, 1371, 1337, 1213, 746, 704
10 cm™.
(ii) Production of 6-[1,3-dihydroxy-1-(l-trityl-1H-imidazol~-4-
yl)propyl] -N,N-diisopropyl-2-naphthamide
Ethyl 2-{6-[ (diisopropylamino)carbonyl]-2-naphthtyl}-2~
hydroxy-2-({l-trityl-1H-imidazol-~4-yl)acetate obtained in the
15 previous step was dissolved in dry toluene (600 ml) and cooled
to -15°C. Dihydro-bis (2-methoxyethoxy)aluminum sodium (Red-
A1™: 65% toluene solution; 110 ml) was added dropwise to the
reaction mixture while maintaining the temperature of the
reaction mixture at not more than 0°C. The mixture was stirred
20 at ~10°C - 0°C for 2.5 h. The reaction mixture was cooled to -
10°C and water (12.5 ml) was gently added dropwise. THF (300
ml) was added, and 15% aqueous sodium hydroxide solution (12
ml) and water (36 ml) were added and the mixture was stirred 10
min. Celite was added and the mixture was stirred for 10 min.
25 The suspension was filtrated and the celite layer was washed
with THF. The filtrate was washed successively with 10%
aqueous citric acid solution, water, saturated sodium
bicarbonate solution and saturated brine and dried over
magnesium sulfate. The solvent was evaporated and the
30 resulting residue was recrystallized from hexane-ethyl acetate
to give the title compound (63.7 g) as a colorless powder.
'H-NMR (CDCls) &: 1.34(12H, br s), 2.27-2.40(1H, m), 2.48-
2.61(1H, m), 3.70(2H, t, J=5.0 Hz), 3.83(3H, br s), 4.54(1H, s),
6.78(1H, d, J=1.6 Hz), 7.08-7.17(6H, m), 7.28-7.40(11H, mj, '

35 7.51(1H, dd, J=1.8Hz, B8.4Hz), 7.71-7.81(3H, m), 7.97(1H, s).
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i 'k'mf'}OF”-5£EHE%Q@b§iaﬁﬂﬂEWW§4(B'mﬂinw%re dissolved in dry THF (400 ml)
and cooled to 0°C. Methanesulfonyl chloride (9.21 ml) was
added dropwise while maintaining the temperature of the
reaction mixture at not more than 10°C. The mixture was
10 stirred at 0°C for 30 min water was added to stop the reaction.
The reaction mixture was extracted with ethyl acetate and the
organic layer was washed with saturated brine and dried over
magnesium suilfate. The solvent was evaporated under reduced
pressure to give a reddish amorphous mixture containing 3-{6-
15 [ (diisopropylamino)carbonyl]-2-naphthtyl}-3-hydroxy-3-(1-
trityl-1H-imidazol-4-yl)propyl methane sulfonate.
The above-mentioned mixture was dissolved in acetonitrile
(300 ml) and the mixture was stirred at 70°C for 20 min.
Methanol (100 ml) and ethyldiisopropylamine {34.5 ml) were
20 added to the reaction mixture and the mixture was stirred at
70°C for 6 h. The solvent was evaporated to make the amount to
about a half and diluted with water, and extracted with ethyl
acetate. The organic layer was washed with saturated brine and
the solvent was evaporated. The resulting residue was
25 dissolved in ethyl acetate (60 ml) by heating and left standing.
The resulting crystals were filtrated and washed with ethyl
acetate to give the title compound (32.5 g} as a colorless
powder.
H-NMR (CDCls) &: 1.18-1.50(12H, br d), 2.78-2.97(2H, m), 3.69-
30 3.77(2H, br d), 4.01-4.09(1H, m), 4.18-4.28(1H, m), 6.58(1H, s),
7.26(1H, s), 7.36(1H, dd, J=1.2Hz, 5.6Hz), 7.59(lH, dd, J=1.2Hz,
5.8Hz), 7.72-7.78(3H, m), 7.99(1H, s).
IR (KBr): 3275, 2964, 1611, 1487, 1450, 1371, 1342, 800 cm™.
(iv) Production of 6-(7-hydroxy—-6,7-dihydro-5H-pyrrolol[l, 2~

35 climidazol-7-yl)-N-methyl~2-naphthamide
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& () -)! ZS&M J0%h& sbha Vi d0H& (1): L E00& lnlﬁth?nhékZbZWéﬂeﬁtQBEed
"S10%¢! () - le%)&'() 16710 101 )" 100& ()-1 )’ 10%

- )" 10%b& (3 - WW%B@Plad%%ﬂiEléWR%ﬂsswﬂ}O%@P @L), of) 6~ (7-hydroxy-
6, 7-dihydro-5H-pyrrolo[1,2-climidazol-7~yl)-N,N-diisopropyl-2-
naphthamide (37.7 g) in dry THF with a Teflon needle while
stirring the mixture under ice-cooling, and the mixture was
stirred at room temperature for 16 h. The saturated brine and

10 water were added to the reaction mixture, and the mixture was
diluted with ethyl acetate. The mixture was stirred for 10 min
and the precipitated crystals were filtrated. The organic
layer of the filtrate was separated and the aqueous layer was
extracted with THF/ethyl acetate (l:1) mixture. The organic

15 layers were combined and dried over sodium sulfate. The
solvent was evaporated under reduced pressure and the residue
was dissolved in THF-ethyl acetate (1:1). The precipitated
crystals were collected by filtration to give colorless powder
crystals. The obtained crystals were combined and

20 recrystallized from ethanol-ethyl acetate to give the title
compound (22.1 g) as colorless powder crystals.

'H-NMR (CDCl3+CDsOD) &: 2.89-3.02(2H, m), 3.04(3H, s), 4.12-
4.25(1H, m), 4.27-4.43(1H, m), 6.79(1H, s), 7.20(1H, q, J=4.6
Hz), 7.54(1H, s), 7.63(1H, dd, J=1.8Hz, B.6Hz), 7.83(2H, s),

25 7.89(1H, 4, J=8.6Hz), 8.03(1H, s), 8.28{1H, s).

IR (KBr) : 3500-3000, 1644, 1605, 1559, 1497, 1464, 1318, 1082
cm™.

Example 19

Production of 8-(6-methoxy~2-naphthtyl)-5,6,7, 8-

30 tetrahydroimidazo[l,5-alpyridin-8-o0l
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Under an argon atmosphere, 2—broho—6—methoxynaphthalene

MeO

(356 mg) was dissolved in tetrahydrofuran (6 ml) and a hexane
solution (1.6 M, 1.0 ml) of n-butyl lithium was added dropwise
5 at -78°C. The mixture was stirred at the same temperature for
30 min and a tetrahydrofuran solution (6 ml) of 6,7-
dihydroimidazo[1l, 5-alpyridin-8 (5H)-one (136 mg) was added
dropwise. The reaction mixture was gradually warmed from -78°C
to room temperature and the mixture was stirred for 2 h. The
10 reaction mixture was cooled to -78°C again, and saturated
aqueous ammonium chloride solution (10 ml) was added and
extracted with ethyl acetate. The organic layer was washed
with water and brine, dried over magnesium sulfate and
concentrated under reduced pressure. The residue was purified
15 by silica gel column chromatography (eluent; ethyl
acetate:methanol = 5:1) and recrystallized from ethyl acetate-
diethyl ether to give the title compound (101 mg) as colorless
crystals.
H-NMR (CDCla) &: 1.9-2.5(4H, m), 3.93(3H, s), 3.95-4.1(1H, m),
20 4.2-4,35(1H, m), 6.75(1H, s), 7.1-7.2(2H, m), 7.45-7.55(2H, m)
7.65-7.75(2H, m), 7.92(1H, s).
IR(KBr) : 1485, 1387, 1265, 1202, 1028, 856 cm™
Example 20
Production of 8-(4’-fluoro-1,1’-biphenyl-4-yl)-5,6,7, 8-

25 tetrahydroimidazo[l,5-a]pyridin-8-ol
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aqueous sodium carbonate solution (1.36 ml) an
tetrakistriphenylphosphine palladium (52 mg) were added under
20 an argon atmosphere. The mixture was stirred at 90°C for 16 h.
Water (20 ml) was added and the mixture was extracted with an
ethyl acetate-tetrahydrofuran mixture. The organic layer was
washed with brine, dried over magnesium sulfate and
concentrated under reduced pressure. The residue was purified
25 by silica gel column chromatography (eluent; ethyl
acetate:methanol = 5:1) and recrystallized from an ethyl
acetate-methanol-diethyl ether mixture to give the title
compound (195 mg) as colorless crystals.

'H~NMR (CDC13) &: 1.9-2.6(4H, m), 3.9-4.1(1H, m), 4.2-4.35(1H,
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title compound (77 mg) as pale yellow crystals.
'H-NMR (CDCls) &: 1.9~2.5(4H, m), 2.20(3H,'s), 3.9-4.1(1H, m),
4.15-4.3(1H, m), 6.75(1H, s), 7.3-7.6(8H, m), 7.72(1lH, s).
15 IR(KBr): 1669, 1557, 1483, 1395, 1107, 791 cm™.
Example 22

Production of tert-butyl 2-{6-[ (diisopropylamino)carbonyl]-2-
naphthtyl} -2 (8) -hydroxy-2—- (1-trityl-1H-imidazol-4~-yl) acetate

o) OBu-t
HO
, N
OO
\\1/, IY
0O Tr
20 Zinc powder (1.04 g) was suspended in dry THF (8 ml) and

chlorotrimethylsilane (0.1 ml) was added at room temperature.

The mixture was stirred for 20 min. The reaction mixture was
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Reformatsky reagent (0.35 M; 48.2 ml) and pyridine (1.37 ml)
were added dropwise under ice-cooling. The mixture was stirred
under ice-cooling for 20 min and cooled in a dry ice-

10 acetonitrile bath to -42°C. Then, a dry THF X20 mi) solution
of N,N-diisopropyl~6-[(l-trityl-1H-imidazol-4-yl)carbonyl]-2-
naphthamide (2.50 g) was added dropwise ever 10 min. The
mixture was stirred at the same temperature for 4 h, 1IN
hydrochloric acid was added and extrgcted with ethyl acetate.

15 The mixture was washed with 1N hydrochloric acid (twice), water,
saturated aqueous, sodium bicarbonate solution and saturated
brine and dried over magnesium sulfate. The solvent was
evaporated and the residue was purified by flash chromatography
(eluent; hexane:ethyl acetate = 3:1 — 2:1) to give the title

20 compound (2.93 g) as a colorless amorphous. '

'H-NMR (CDCls) 8: 1.31(9H, s), 1.0-1.6(12H, br d), 3.12(1H, 4,
J=16.0Hz), 3.40(1H, d, J=16.0Hz), 3.69(2H, br, s), 5.26(1H, s),
6.86(1H, d, J=1.8Hz), 7.07-7.12(6H, m), 7.25-7.32(9%H, m), 7.36-
7.39(2H, m), 7.70(1H, dd, J=1.8Hz, B8.7Hz), 7.73-7.78(2H, m),

25 7.82(1H, 4, J=8.4Hz), B8.03(1H, s).

IR: 3462, 2972, 1732, 1705, 1634, 1445, 1369, 1337, 1159 cm™.
enantiomer excess: 92% ee

HPLC analysis conditions

column: Chiralpak AD

30 mobile phase: hexane:ethanol=85:15
flow rate: 0.8 ml/min
detection: UV .{254 nm)

35
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capsule
(1) compound obtained in Example 2 10 mg
(2) lactose 90 mg
5 (3) microcrystalline cellulose 70 mg
(4) magnesium stearate 10 mg
1 capsule 180 mg

The entire amount of the above-mentioned (1), (2) and (3)
and 5 mg of (4) were admixed, granulated and 5 mg of the
10 remaining (4) was added. The entire mass was encapsulated in a
gelatin capsule.
Preparation Example 2
tablet
(1) compound obtained in Example 11 10 mg

15 (2) lactose 35 mg
(3) corn starch 150 mg
(4) microcrystalline cellulose 30 mg
(5) magnesium stearate 5 mg
1 tablet 230 mg
20 The entire amount of the above-mentioned (1), (2) and (3),

20 mg of (4) and 2.5 mg of (5) were admixed, granulated and 10
mg of the remaining (4) and 2.5 mg of (5) were added. The
mixture was compression formed to give a tablet.

Experimental Example 1

25 Assay of steroid Cjy,30—-lyase—inhibitory activity in rat

The assay was performed according to The Prostate, Vol.
26, 140-150 (1995).

The orchis was removed from 13-week-old male SD rat. The
orchis was homogenized and centrifuged to prepare a microsome.

30 The [1.2—3H]-17a—hydroxyprogesterone having a final

concentration of 10 nM, NADPH solution and the test compound
were dissolved in a 100 mM phosphate buffer solution (10 ul, pH
7.4). Microsome protein (7 pg/10 pl) was added and the mixture
was incubated at 37°C for 7 min. Ethyl acetate (40 pul) was

35 added and the mixture was centrifuged, and the substrate and
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the concentration (ICsy) of the compound necessary for 50%
inhibition of the product amount relative to the control was

calculated. The results are shown in Table,l.

10 Table 1

test compound ICso (nM)

Example 3 O | :,> 10
g
F

N
Example 4 O |N/> 25

N
Example 5 MeHN Oe ‘I hf> 54

N
Example 11 MeHN OO |N/> ‘48

(+) —enantiomer
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2, 10% $Y 35f &109% ' 7 & 310% & ()-3 / 10% & W
10%g( q& () - 8‘8@%‘%%&3&’5“@% 1 10%( b& () - (T)>')[@\M o/fnlg) R r‘r(10°/§ &I()

& (]2 :gjot/'\ g( gﬁof%ﬁﬁﬁmﬂ@g@&gfiecﬂQ?/&eé):eﬂﬂé&thb&igﬁh&e51s in r?;(:s:;l- %
35 % & & ()- v %0 ?

Lo 05 R i 1008 Lestecopeatng i kab 43 0w TYnedbbaddketes B { m o1

S10MK( &' () - 9-kRer-40@0nale SD (Sprague Dawley) rat. Blood was taken at 2

5 h after administration of the compound and the concentration of

testosterone in the obtained serum was assayed by
radioimmunoassay. The proportion (T/C, %) of testosterone
concentration of the test drug administration group relative to
the testosterone concentration of the control group was

10 calculated to determine testosterone synthesis-inhibitory

activity. The results are shown in Table 2.

Table 2

inhibitory effect on
test compound testosterone biosynthesis
(T/C, %)

HO

Example 3 4.4

O

15
Expaerimental Example 3
Assay .of human CYP3AR4-inhibitory activity

Performed as in the following according to Journal of
Biological Chemistry, wvol. 256, 11937 (1983).

20 A phosphate buffer solution (50 mM, pH 7.4) containing
testosterone (final concentration 100 puM, hereinafter the same),
human CYP3A4 (10 pmol/ml, manufactured by GENTEST), NADPH
producing system (0.5 mM NADP, 5 mM glucose-6-phosphate, 5 mM
magnesium chloride, 1.5 units/ml glucose~6-phosphate

25 dehydrogenase) and the test compound was incubated at 37°C for
30 min. Acetqpitrile was added to the reaction mixture and the
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Example 5 N >10
MeHN OO | N’>

Reference l N> <1.0

Example 11 MeHN l\f

10
Industrial Applicability
The compound of the present invention and a salt thereof
have a steroid Cj7,z—~lyase-inhibitory activity and are useful
for the therapy and prophylaxis of various diseases such as

15 primary cancer, metastasis or recrudescence of malignant tumor
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LOW-WE! P08ma%£7&‘4t~£§5( )5)“10{ (S.t?.r?%%ﬁ’ﬁ 5\9}21%01(%‘%%& 90%_@»(%1@&. (- "

?csZ(10% ( $ymptoms associated with these cancers, prostatic hypertrophy,
masculinism, hypertrichosis, male type baldness, male infant-
type prematurity, endometriosis, hysteromyoma, mastopathy,

5 polycystic ovary syndrome and the like in mammals.

This application is based on patent application Nos.
351780/2000, 247618/2001 and 33688Q/2001 filed in Japan, the
contents of which are hereby incorporated by reference.

10
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R' and R? are the same or different and each is independently a
hydrogen atom, an optionally substituted hydroxyl group, an

25 optionally substituted thiol group, an optionally substituted
amino group, an acyl group, a halogen atom or an optionally
substituted hydrocarbon group,

a group of the formula:
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10 wherein m5 is an integer of 1 to 4 and R® is hydrogen atom, an
optionally substituted hydroxyl group, an optionally
substituted thiol group, an optionally substituted amino group,
an acyl group, a halogen atom or an optionally substituted
hydrocarbon group.

15
5. The compound of claim 1, wherein Ar is a group of the

formula:

6
R \ (1-1)
N-CO

/
R7

wherein R® and R’ are the same or different and each is
20 independently a hydrogen atom or a lower alkyl group, or a

group of the formula:
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hydrocarbon group.

6. The compound of claim 1, wherein Ar is a group of the

10 formula:

R\ | (1-1)

wherein R® and R’ are the same or different and each is

independently a hydrogen atom or lower alkyl group.

15 7. The compound of claim 1, wherein the compound of the
formula (I} is selected from the group consisting of the
following compounds:

(£)=7- (5-methoxybenzo [b] thiophen-2-yl) -6, 7-dihydro-5H-
pyrrolo[l, 2-c]imidazol~7-01,

20 (%)-7-(5-fluorobenzo[b]thiophen-2-yl)-6, 7-dihydro-5H-
pyrrolo[l, 2-c}imidazol~-7-0l,
(£)-7-(4’~fluoro[l,1’-biphenyl] -3-yl) -6, 7-dihydro-5H-
pyrrolo[l, 2-c]imidazol~7-0l,
(£)-7-(4'-fluoro[l, 1’ -biphenyl] -4-yl) -6, 7-dihydro-5H-

25 pyrrolo[l,2-c]imidazol-7-0l,

(f) =6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l,2-c]limidazol-7-yl) -N-
: 83
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11. The compound of claim 1, wherein the compound of the
formula (I) is selected from the group consisting of the
following compounds:

30 (+)-7-(4'-fluoroll,1’-biphenyl]-3-yl)-6,7-dihydro-5H~-
pyrrolo[l,2-c]limidazol-7~-01,
(=)=7-(4" -fluoro[l,1’ -biphenyl] -3-yl} -6, 7-dihydro-5H-
pyrrolo[l,2-c]limidazol-7-0l1,
(+)-7- (4’ -fluoro[l, 1’ -biphenyl]-4-yl) -6, 7-dihydro-5H~

35 pyrrolo[l,2-climidazol-7-01l,
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(& ()- "NP4" 10" 10%\ (& ()- " C""10% (& () "10% (& ()-_"109%(& ()- T 1

0% (& ()- iM'"C""10% (& () - 10%‘(& ()- "10%(& ()-_'C""10% (& () - 10%‘(
& ()-_jJ*"10D8\ &T(l? Phaﬂ;@im‘:@&'t@¢al @mpdsim@(l&éi()claimow( &vl(l)ch 15088 (& () -
109%( & el+' C3" "10%( & C""10% (& 10%
A& E)-(_)nNE ito%%"(l&_ 120 ig’%(?% 1-,%%%(& ()- g>"'(')100/o«(&' ()-_" (100/0(«%&'_()-_
10%‘(& () dH2" 10%‘(& "10% ( & () ot&” 10%‘(& () "10% (& () - _ 10%‘(& ()-
_CtiMe C> 1§'0W@{1&;§1}ama]c%%@£ J(.)ccmp]é%%%. (3f -claim }Q%\vtgﬁgic(t) is) 10%\(& 0
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() )*+ dH, "10% (& () - 10%‘(&() NS &10%‘(&() 10%‘(&() 10%‘(&()
. 11234nP4" 10%\ (& ()- ' C"C'10% (& ()-_"10% (& ()-_"10% (& ()- _
ig‘?ﬁ;i 8 if%FTH&@ﬁﬁa&%Qk&%‘%@s&é@gn of)claLiI)t(l 1.;31, |Wh1\0331$ an
0, 0, 0, ! - ~4v :
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fI*(dN109%X) & () -(d'109%X) & ()-"'d!(d'109%) & () -(d!'109) & () -(d'10%) & ()-(d!'1
09%) & ()- 17. An agent for decreasing androgen containing the compound
or a prodrug thereof of any of claim 1 to claim 12 as an active
ingredient, which is used concurrently with an LHRH receptor

30 modulator.

18. A method for producing a compound of the formula:
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15

20

F109X) & () -(d'109%X) & () -(d!' 109) & () -(d!109%) & () - (d! 10%X) & () -
() -Wo'02/40484 7 5 < = PCT/JP01/10002
11006 & () -' d! (d! 109) & () - (d! 109%) & () - (d! 10%K) & ()-' di (d! 109%) & () - =
DEF G
N[ (dllo%()&'() (o)||10%<)&'() (d! 1096 & ()-'d!) (d! 109%) & () - (d! 109%) & ()
J

' 2n
A
r ! /> q))
N

wherein Ar is an optionally substituted aromatic ring and n is
an integer of 1 to 3, or salt thereof,'which method comprises

reacting a compouhd of the formula:

|(CH2) n

N
/> (1)
N

wherein n is as defined above, or a salt thereof, with a

compound of the formula:

Ar=X 1)

wherein X is a leaving group and Ar is as defined above, or a

salt thereof, in the presence of a metal or a metal compound.

19. A method for producing a compound of the formula:

HO fCHQn
N
A
r | N/> (D

wherein Ar 1s an optionally substituted aromatic ring and n is
an integer of 1 to 3, or a salt therecf, which method comprises

reacting a compound of the formula:
—Y! ’
Ar—X ()
wherein X' is hydrogen atom or a leaving group and Ar is as

defined above, or a salt thereof, with a metal compound or

metal, and then with a compound of the formula:

(CHy),

N
/> (an
N
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84 (10%& ()- 84 (10%&&'()-+|[:r(’p Y1090 V& () - yf 1098 M& () -
135 10% & ()-f ?3S! 10% & K - f ~@) %\Alv&() f 7 10%& ()- |[9r QD
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ml

wherein n is an integer of 1 to 3, ml is an integer of 1 to 4,
m2 is an integer of 0 to 3, R! and R? are the same or different

10 and each is independently a hydrogen atom, an optionally
substituted‘hydroxyl group, an optionally substituted thiol
group, an optionally substituted amino group, an acyl group, a
halogen atom or an optionally substituted hydrocarbon group,
and * shows the position of an asymmetric carbon, with an

15 optically active compound of the compound of the formula:

0 /@ (Rg) w6
HO ¢ N

oH (1v)

HO™ *
0

wherein each R’ is the same or different and is a hydrogen
atom, C;-3 alkyl group, C;-s alkoxy group, a hydroxyl group, a
nitro group, a halogen atom such as a fluorine, a chlorine, a
20 bromine, an iodine and the like, which is substituted at an
optional position on a benzene ring, mé is an integer of 0 to
3, and * shows the position'of an asymmetric carbon, to give a
diastereomeric salt, separating the obtained diastereomeric
salt and isolating an optically active compound of the compound
25 of the formula (I-1}.
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N—CO N
R’

10 wherein n is an integer of 1 to 3, R® and R’ are the same or
different and each is independently a hydrogen atom or a lower

alkyl group and * shows the position of an asymmetric carbon.

23. A diastereomeric salt of a compound of the formula (I-1)

15 and a compound of the formula (IV).

24. A diastereomeric salt of a compound of the formula (I-2)

and a compound of the formula (IV).

20 25. A diastereomeric salt of 6-(7-hydroxy-6, 7-dihydro-5H-
pyrrolo[l,z—c]imidazol-?-yl)ﬁN—methyl-z-naphthamide and an

optically active tartranilic acid.

26. A salt of (+)-6-(7-hydroxy-6,7-dlhydro-5H-pyrrolo[l,2-
25 climidazol-7-yl)-N-methyl-2-naphthamide and (25,38)-(-}-

tartranilic acid.
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wherein each symbol is as defined above, or a salt thereof,

15 with a compound of the formula:

YZn/\n/ or -

0

wherein Y is a halogen atom, R’ is a lower alkyl group having 1
to 6 carbon atoms or an arylalkyl group, in the presence of an
chiral ligand.

20
29. The method of claim 28, wherein the chiral ligand is

cinchona alkaloid.

30. A compound of the formula:
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protecting group, or a salt thereof.

31, A compound of the formula:

0

« 1

NGO
R

OR’

| )

VI
p{ )
R

wherein R® and R’ are the same or different and each is

independently a hydrogen atom or a lower alkyl group, R is a

10 protecting group and R’ is a lower alkyl group having 1 to 6 or

an arylalkyl group, or a salt thereof.

32. A production method of a compound of the formula:

HO
Ar N
2
N

(1-3)

15 wherein Ar is an optionally substituted aromatic ring,

or a salt thereof,

which method comprising subjecting a

compound of the formula:

Q
HO
N
Ar
W
\
R

X
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wherein R is a protecting group, Q is a leaving group and Ar is

as defined above, or a salt thereof, to a cyclization reaction.
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