17 MAY 2005 DESCRI PTI ON NOVEL | M DAZOLE DERI VATI VES, PRODUCTI ON METHOD

THEREOF AND USE THERECF TECHNI CAL FI ELD 5 The present invention rel at']eMA‘f 005

a pharmaceutical, anong others, a novel condensed im dazol e derivative

havi ng an i nhi bi tory activity on steroid Cl-20-|yase, a salt thereof and a

prodrug thereof, and to a pharmaceutical conposition containing the sane.

The present invention also relates to a 10 nethod for producing an optically

active conmpound froman optical i|isonepEscripdnone of a novel condensed

i mdazole derivative o%{,lt he use of an optical resolution rea ent, and a
HERHRE on

di ast er eoneri ¢ sal YOWo FELAZGHE | R e eEEOPHHE Pt EELHP

further relates to a nethod for asynmbrygEsmﬁ-&w s is that efficiently
synt hesi zes an optically active conpound of a. novel im dazole or condensed
i M dazol e derivative. BACKGROUND ARTTARENHE N FEd&dDest r ogen, which are sex

20 01T 1 of entiat | on Ana Br 6111 ordleon 61 CeTTer &y Ene orhire fard " Frdfad

20 dlfferentlatlon an eration o t he ot
been clarifi edtheats, andnogeh curdeasedogeidzast] easleanvatiee grdainigornf act or in

certain di seases. Lt is known .t hat tero C17,.20- I ase | sponsi bl e for
the final stage 61b ttﬁ B e thSsi 5% é%ﬁ&é%nlyar? thé B%gt &l‘%raetosf: Sng

steroid C17, %0p%dtrmgsetl@fmﬁmes:ddeby&lr}ﬁzwmra:@mstelocmwﬁitaw ost enedi one
using, as a substrate, 17- hydroxypregnenol one and 17- krl?éérgo?égro esterone
u

whi ch are gen&PRFEdBHIcHYE X&%6-0l TRC RIGSERSr ARVER iRk af

i nhi bi ting ;5t @c@h@dCEdr 20rodiasR SHPEPESSESL P HRHUGE easm&ﬁuxﬁmerr@ﬂxean as wel |
as production 30 of _estrogen synthesized usi ngi androgen as a .substrate. Such

phar maceut i calcPAg€at fsomaisiumizduan afentndel CRBRIPRESRMMISRZo4/d t her apy
of di seases whgrgia+apdr qgj?rth%n%sgsefOﬁ?%ﬁl%ale¥@§811p@§drp'}éa%59r San

Exanpl es of the di seases, in which androgen or estrogen i s an exacer at| on
factor, |nc|udgastereomer1c salt produced during its process. The present

invention further relates to a method for asymmetric synthesis
15 that efficiently synthesizes an optically active compound of a
novel imidazole or condensed imidazole derivative.
: BACKGROUND ART
Androgen and estrogen, which are sex hormones, show a
great diversity of physiological activities inelusive 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 C;y, 2o—-lyase is responsible for the final stage of the
biosynthesis of androgen in the body. That is, steroid Ci7, 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 Cj7,20-
lyase suppresses production of andfogen, 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



35 prostate cancer, prostatic hypertrophy, masculinism 1 17 MAY 2005
hypertrichosis, mal e-type bal dness, nale infant-type prematurity, br &asMAY 1005
cancer, uterine cancer, ovarian cancer, nmastopathy, hysteromyona,

endonetri osi s, adenomyosis of uterus, polycystic ovary syndrone and the

| i ke. Steroid.type conmpounds and non-steroid type conpounds are al ready

known as ster @i i Q054 yase inhi- DLt of Sy st &F o d 1LY PR £OI ds are
di scl osed in, . o?%géﬁp?ée, ’@9%%15%84,% vwgs%oog?% BRFaT et Ep. A- 413270
and the |ike. pAsmabnrity erwied sty pancenpouredsine caneranpbear I AB4e85975

discloses io (IH-'~ azql - 1-y| t hyl - substi.t uted benzi m dazol
er i vat ves. “OBBAPSYEYS TNRISAPINOTS0 S ST 0056 72 S e St B ST
derivatives, YB9HLP91ET sli=acl eyraramel endletHevatikees, US55, 491, 161 di scl oses

1H benzi m dazcl e derjvatjves and W99/ 18075 di scl oses  di hydronapht hal ene
derivatives® 15 In Yettd DEETRARAS ZnPotnd tEBN Qi jGpmpounds. are

phar maceuti cak) pESRArBldRD 28 s2Br8¢hi ¥§ 1,PAL 86k NN NAS A3 . OPtd£Alq tSpRer,
phar macol ogi cal act1ons and pharmacokinéti cs mai be different depending on
optical isonmefsmpeyndsjaregdsclopafyinnefawt edqardpt i @92/ ot s is used as

an active ing } fryy_ At poss 0f ntiAati t ackLvity. and
t herefore, fggg??&%%??ﬂg Eﬁlé 2?22?5b?ﬁg\fgi%%%g%u%%ge#}g?a]b{%'si%% llé%r%lects
and the |ike. sFeroiditymndomponetibpdfdorexzgipdet i VB3 adreB ST iddisedbbgs

pr oduci ng ical ctive.co ind .i s .desire wherein the npst.. .
conveni ent ?Qre?g%d”f%sé%zpcfa]i claly‘iR gggﬁﬁ#i %%bs}qu%egagg% %l%%lzqr}ieq&ealvgltnes’
chr omat ogr aphyogis) 2tp&a ojdiegakbyo astd weoo7goloasn &istbrse Wmbatzb@eobj ecti ve

compound is a_basic_or acjdic ound,. optical .resol uti.on conpri sing
formng a *dr SOF Breoss - Wesy o) S e e G2 MR Ca T A San opt 1 ol 1y

active acid opsgnige,1@ndisepasat i NG-Hdiezisdlde zbasede PIvdtiesedC saf f erences in
properties of the both is known to be one of the industrial nethods,

because this FetHodP Tah Herileves [AHr i ongphitbat epardeN. &dripacat i vel y easily

and afford§5prOdUCtjﬂ”béd%r%l terms, when a compound contained in a )
pharmaceuticzl preparation as an active ingredieﬁt has an
optical isomer, pharmacological actions and pharmacokinetics
"may be different depending on optical isomers. In this case,
“only one of the optical iscmers is used as an ‘active ingredient
20 for the purpose of potentiating the activity, and therefore,
for reducing the dose, or avoiding unpreferable side effects
and the like. For this end, a method for selectively and
efficiently producing an optically actiﬁe compound is desired,
wherein the most convenient method is optical resclution 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
diasterebmeric 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



| arge scale. The optically active acid and am ne used here are 36 reported
in number as optical resolution reagents. Tartaric 2 17 MAY 2005 adiJdMAY 1005
nonoani | i des as acidic optical resolution reagent are anong them and are
known to be effective for optical resolution of many basic conpounds [J.
Org. Chem, 33, 3993 .(1968), JP-A- 50-41870, u-P-A-51-54566,
J-P-A-61-7/238, JP-A-.4-1087-13, JP-A-5 5 32620, JP-A-6-100502,

JP- A- 6- 107602,2CIF- ROBTABA60LSaRd BREILT | RYicatareapi et #et F sasiesdanrrRde
derivatives Caa&oag PrEpaRe ax%ykné\% %%@Ieaﬁfetc%vgewpd?&%%qr 'reegwelc?n
Am Chem Soc 0, 1352 (1948), J. Og. Chem, 33, 399 1968)., J-P-A-10
218847, J- P-ALEO@BnySEBﬁﬁpznﬂmpphedﬁlké Qe DK@@@CSURE-C$933¢AQQEB¢N JP-A~
Heretofore, there,has ngs bean oBkal et A oLeLakd Shol 20rod HASe sbOlL Bl L or
applicable toclinrcal sifuations, 1 evel opnent™ of ‘a’sterai

C27, 20- 1 yase |3|2i6[2b|,th—}tH€thO>@5@§eme—Z&s6 Janmar,mema’mmmom desi ted. It is

tvher efore an qbje esent vention, tq .provi de st er oid
a7 20 vase KR bi L6 LRt n gL TR Le o it s SE o B 56N
useful as an py¢tic¥e ¢:NGEAQ, eheOhe Bhtsdk ldﬂycmlbea idhe. paeseheni. N¥€AL j ON
also ains at providing a nethod for effici ently segaratl ng an optically

highly pure cdfpobifel eldpd®ed It 0OBF Vit -a Witgh3283 ef ¥38R),, FofTaR~ opti cal

i soner m xtureigbgl e0fp-23PoRLeYs e Ntha aheORtkeal Iy active conpound by the
separation. The present invention also ains at provision of a nethod for

efficiently2 synthesizing a des@é‘éFI&ﬁUP@aIOF | SHVENTIOhe present inventors
h duct ed int j di d j
PueroeEt o0 | LRSI ALY SRl v A RELSTILLBL Y SRRy

steroid Cl17, 20-1ya and a compoun
unexpect edl y ﬁaasa ilﬁw@moarr appmq:mmjttoca;llluseal partuahﬂoaﬁl,yaadseqmeky or

steroid C3.7,20- ase bi t t Vi t and .sho |c it
superior pr ongi"F t E h&r ﬁgﬁg caf2p %)%‘—ilﬁ% b 2%50 ﬁ]‘?% B35 3u85
chemi cal struatphemaﬁwudielammie déite;edlaVEtfmmhea:efore an object of the

15 present invention to provide a steroid C;7,20-lyase inhibitor

highly useful as a pharmaceutical and a compound useful as an
active ingredient of such inhibitor. The present invention
also aims at providing a method for efficiently separating an
optically highly pure compound expected to provide a high

20 effect, from an optical isomer mixture thereof, and providing
an optically 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 Ci17,20—-1lyase inhibitor and
found that a compound of the formula (I) unexpectedly has a
superior pharmaceutical use, particularly a superior steroid
Ci17,20—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



met hod for separating an optically active conpound froma m xture of

optical isoners of the conpound of the fornula (1) by the use of arfl MAY 2005
optically active acid, based on which findings the present invention has
been conpl eted. '35 Accordingly, the present invention provides the 3 17 NMAY
2005 followng. [11 A conpound of the formula: HON /~I (CH- Ar N /> N
5 wherein n i§ ?g integer of 1 to 3; and Ar is an optionally substituted
aromatic ring,O PV H%al t t her eof . [21 The conpound of 11] above, wherein Ar
is an optionalfly A icompebati dotewk mMaeayel:i c or bicyclic aromatic condensed

ring. [3] The conpound of [1] above, wherein Ar is an optionally
substituted ahb. CH g consisting of 5 to 10 atons including O to 4
het ero at on(s) ring dbnstltutlng aton(s), which ring being bonded to a

conpound of [1] alkpvey wherein Ar is a group of the formula: (RM (R nR

wherein m is an intgger of | to 4, n2 is an integer of 0 to 3, 20 R and

R2 are the sane or different and each is independently a hydrogen atom an

optionally substituted hyd-roxyl group, an optionally substituted thiol

group, an optionally substituted am no group, an acyl group, a hal ogen atom

or an opti na.?%x bstituted hydrocarbon group, 25 a group of the formula:
is an integer of 1 to 3; and

condensed ini@gqug;w ng in the formu{&a)(1) 15 by a carbon atom [4] The

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 [1] above, wherein Ar is a group of the

formula:

(R1)m1 (1)

®),,

wherein ml is an integer of 1 to 4, m2 is an integer of 0 to 3,
20 R' and R? are the samé 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 hydfocarbon group, |

25 a group of the formula:



4 17 MAY 2005- (R3 0f (2) ( jnd~ R) Mwherein nB is an integer of | to

5, M is an integer of 0 to 4, R3 and R4 are the sane or different éﬂdM@me5
is independently a hydrogen atom an optionally substituted hvdroxyl group,
an 5 optionally substituted thiol group, an optionally substituted am no
group, an acyl group, a halogen atomor an optionally substituted
hydrocarbon group, or a group of the formula: (R M (3) jo wherein nmb is an
integer of I to 4 ang R5 is hydrogen atom an optionally substituted

hydr oxyl group, an(Bp i substit hi ol group, an optionally
substituted am no grou hal ogen atqm or an optionally
substituted hydrocarbon\group. /] conpound a [ 1] above, wherein Ar

|'s a group of the formuNa—6/R~ R47/ wherein R6 and R7 are the
sane or different and each is indepe en(Ry) hydrogen atom or a | ower
al kyl group, or a 20 group of the fornmula: 5 m47” MAY 2005 (2-1) (R4 R'"C
(R 3 wherein mt | 3n2hs' PLeger A2t Oet BB NG 208 1NEe5aM™P o 4,
R® and R* are the same or different and each is independently a
hydrogen atom, an optionally substituted hvdroxyl group, an
5 optionally substituted thiol group, an optionally substituted
amino group, an acyl group, a halogen atom or an optionally
substituted hydrocarbon group, or

a group of the formula:

(R) 15 N (3)
S

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
hydrocarbqn group.

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

formula:

R -1
NGO
R7

wherein R® and R’ are the same or different and each is
indepehdently a hydrogen atom or a lower alkyl group, or a

26 group of the formula:



different and each is independently a hydrogen atom an optionally
substituted hydroxyl group, an optionally .5 substituted thiol group) TaAY 2003
optionally substituted am no group, an acyl group, a hal ogen atom or an
optionally substituted hydrocarbon group. (61 The conpound of [1l] above,
wherein Ax is a group of the formula: RJ: | 1-5~ 10 R 7/ N-CO wherein R 6
and R7 are the sane or different and each is independently a hydrogen atom
or |ower alkyl group. ['71 The coppQd [ 11 above, wherein the conmpound
of the formula (lI) is selected e group consisting of the 1.5

foll owi ng conpounds: () -7- (5-ng benzo[ b] t kRefhen- 2-yI)

-6, 7-di hydro-5H pyrrol o inddazgt - 7- ol ,

()-7-(5-fli)orobenzo[ b]| N6, % di hydr o- 5H

pyrrol of |, 2-clim dazol - 1 (R)M

(4-)-7-(41-fluoro[ 1,5l ~b eriyl j - 3-yl) -6, 7-di hydr o- 5H

pyrrolo[1,2-c]imd 1-7-0Yf,
()-7-(4"-flucro[ 1, 11- bi phenyl | -4-yl)-6, 7-di hydr o- SH

pyrrol o[j, 2- cjwhemenohd 7iglan integer of 0 to 4, R®? and R* are the same or

-6-(7-hydroxy-6, 7-di hydro-5H pyrrol.o[ | ,~~-clinddazol -7-yl)-N 25
o oy ke T AR et B 5 68bonderily W IR Roinl ool & ourrol o
%%,hZGC ] igi?ﬁﬁﬁﬁmaﬁl&?ifﬂﬁ&iﬂﬁﬂéd %yﬁbe?}rgmﬁmthaﬁ?dgptﬁGnakiy

- r oxy-o, /-di [l O- rrolo , -C .l mdazol - /- - .
oy oY 3 el e LD b o8 S AR AT BUiriy EE S EAG SZ9 L,
2-c] iiaidazolan/ady) gZoup, NARRIILGRA deom|[&f HherampEung shivddi]raheve,

which is an enantionmer wherein the steric configurationis an S
confi gurat i onkydrocarbon group.

[6] -The compound of [1l] above, wherein Ar is a group of the

formula:
6 l \

R\ (1-1)
Neeg”

R7

10 :
wherein R® and R’ are the same or different and each is

independently a hydrogen atom or lower alkyl group.
[7] The compound of [1] above, wherein the compound of the
formula (i) is selected from the group consisting of the

15 following ccmpounds:

(+)-7- (5~methoxybenzo[blthiophen-2-yl) -6, 7-dihydro-5H-
pyrrolofl, 2-climidazol-7-01,
(x)-7-(5-fluorobenzo[b]thiophen-2-yl) -6, 7-dihydro-5H-
pyrrololl, 2-climidazol-7-0l,

20 (*)-7-(4’'-fluoro[l,1’-biphenyl]-3-yl)-6,7-dihydro-5H~-
pyrrolo{l, 2-climidazol-7-01,
(i)—?—(4’—fluoro[1;1’—biphenyl]—4—yl)—6,7—dihydro—5H—
pyrrolotl,2—c]imidazol—7—ol, .

() -6-(7-hvdroxy-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



[9) The conmpound of [11 above, which is an enartiomer wherein the steri%
configuration is an R configuration. .10 [10] The conpound of [11 abb@éﬂA,ﬂms
wherein the conpound of the formula (1) is selected fromthe group
consisting of the follow ng conmpounds:
()-7-(4"-fluoro[1, 11- bi phenyl ]-3-yl)-6, 7-di hydro-5H

pyrrolo[1,2-c]jmgdazol -7-ql, .  1-5 () -7- (4'.-f luoro [1, 11 -bi phenyl]
-4-yl) -8, 7-di|"ﬁ’y‘3r" -“%%Prb@}ar“&d&fl, 2-clim dazol - 7-ol ,
() - 6- (7- hydr oxy-)6.67-( G Ry 3cpld, Py a1 BY@f d- Rt-eIrFodaro) 2 7o Mniddzol-7-y1) -N-
met hyl - 2- napht ham de, _and )
() - 6- ( 7- hydr oXAEBTPPYE e hapy e ol 2% 1, 2- ¢j i ni dazol - 7-yl )-2- 20 ,
napht ham de. 1.The_ ) f \ S ; ouRd-0f

p [431¢The_y W@,@ al e Ahoe., MREeT 81 ,,f{]k‘;] AR 70§1 the

formula (1) is selecte the group consisting o oW ng

conmpounds: ¢+paphthedidef|uoro 11, |'-biphenyll -3-yl) -j6,7-dihydrg-5H 2.5

U0 7 a1 adeOl 108 BPBRERS) £ L) PPEVS: ithyh dsgn enantioner wherein

pyrrol0[},2-Cﬁﬂmmhdaifiﬁiﬂﬁﬁguration is an S configuration.

byt ol o 1, 2- AFim e SPEPOBT 050l LI =bpye!  thifd o A6, PectighsRAREsels. y1 )

-. 6, 7-di hydr o+bld speyid BRlfigdretish dazer & ebnfiguration. .

ot bt o bRk T Combotnd of oLy S869k 1 heredn the” Comotnd Of te

(-)-6-(~-hydr @¥nfid- tHhuadr Qebepyd - F YO the?yebhp EeBlsting! brNenSs

met hyl - 2- na~ht ham de, 7 17 MAY 2005 (+)-6- (7-hydroxv-6,

7- di hydr o- 5H ppdiersrd compgupfddazol - 7-yl ) -2- napht hami de, and - 6-

(Lo o0, LB o-f o - o Zsanepht s ce.
pyrrolo{l,2-c]limidazol~-7-01,

15 (*)-7-(4'"-fluoroll, 1’ -biphenyl]-4-yl)-6, 7T-dihydro-5H-
pyrrolo[l,Z—c]imidazol—7—o;,

() -6-(7-hydroxy-6, 7-dihydro-5H-pyrrolo[1,2-c]imidazol-7-yl) -N-
methyl-2-naphthamide, and _
(i)-6f(7~hydroxy—6,7—dihydro—5H—pyrrolo[1;2—cjimidazol—7-yl)—2—

20 naphthamide.

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

25 pyrrolo(l,2-climidazol-7-0l, |
{(—=)=-7-(4'-fluoroll, 1’ -biphenyl] ~3-yl)-6,7~-dihydro-5H-
ryrrololl,2-c]imidazol-7-01,
(+)-=7-(4’-fluoroll, 1’ -biphenyly~-4-yl) -6, 7-dihydro-5H-
pyrrolo(l,2-c]imidazol-7-0l,

30 (-)~7—(4’—fluoro[i,1’—biphenyl]—4—yl)=6,7—dihydro—5H~
pyrrolo[l,Z—c]imidaqu—7—ol,
(+)76—(7—hydroxy—6,7—dih§dro—5H—pyrrolo[l,2~c]imidazol—7—yl)—N—
methyl-2-naphthamide, |
(=) -6~ (7-hydroxy-6, 7-dihydro-5H-pyrrolo{l, 2-c]imidazol~7-yl) -N-

25 methyl-2-naphthamide,



[ 13] A pharnmaceutical conposition containing the conpound or a prodrug
thereof of (1] to [12) above. [14] The pharnaceutical conposition of1ﬂﬂ§M'm%
above, which is a steroid Cl17,20-1yase inhibitor. io [15] The

pharmaceutical conposition of 113] above, which is an antitunor agent.
[1,61 The pharmaceutical conposition of [13] above, which is an agent for

the prophyl axis)ag-t7eR{aEM v-0f, PR ATEr6aNGEE 1080 1 JA10t 8l encanssr-7-vs ) L 27]
An agent for decreasing androgen confaining t%e conmpound or a prodrug
t hereof of [1Rapbthanidepcsed as an active ingredient, which is used

concurrently WLBh6§Q7Lﬁyﬁg%s%gﬁﬁg%ihgggg%@%ﬁéxrgdg% 1523559ﬁgd§££b9L&§ygbng a

conpound of the formulal ein Ar'is an optional
substituted anephthamideig and n is an integer of | to 3, or salt~ thereof,

%o 0 1) N 55 (indr ot o rESRE TbRe neaboU o 1 Cal L b and &

conpound of thejf of BHaAmaAeuXivhEr €bipositSon keavhnginy othe adflpdind SoAs
defi ned above, o Y 2005 salt thereof in the presence of a neta

rr-a 8 17 MA
or a metal coRpBERYI Fadeok mdt Hod £6r [hfbRRIYg a conpound of the formul a:
HO , ~ 1 (CH2) Ai2] The pharmaceutical composition of [13] zbove, which is a

steroid Cjy,20-lyase inhibitor.

10 [15} The pharmaceut}cal composition of [13] above, which is an
antitumor agept. |
[16]  The pharmaceutical composit;on 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 compouhd
or a prodrug thereof of [1] to [12] above as an active
ingredient, which is used cencurrently with an LHRH receptor
modulator.

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

HO (CHp,
N
Ar .
! 2> (N
N

wherein Ar is an optionally substituted aromatic ring agg n is

20

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

reacting a compound of the formula:

(CHy),
N

' 2> (an
N

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

of the formulz:

Ar=X (1)

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



C N wherein Ar is an optionally substituted aromatic ring and nis 5 an
integer of | to 3, or a salt thereof, which nethod conprises reactind MAY 2005
conpound of the formula: Ar -X wherein X 'is hydrogen atom or a | eaving
group and Ar is as defined above, or a salt thereof, with a netal conpound
or |lo metal, and then with a conpound of the formula: O0==i(CH2) N N
wherein n is as defined above, or a salt thereof. [20) A nethod for

produci ng an oftitediieyeqét ivethe MEHTECE! ot Ao Sding BEtrhecamiovida (1 - 1)

or a salt therpof, M%Oa%azewequwger%@@ng&%@'b@gt@e Moutng of opti cal

i somers of the conpound of the formnulal I (CH2), N (R 2 whereinnis
an integer of joto dﬁ is an integer,of | to 4, nR is an integer of 0 to
he éa#e

3, R and R2 are or different 20 and each is independently a

hydr ogen atom ,a Nonally sybstituted hydroxyl group, an optionally
"substituted tﬁVoI !gr up, an(ggtionally substituted am no group, an acyl
group, a hal ogen or an optionally substituted hydrocarbon group, and
* shows the position of an asynmmetric carbon, with an 9 17 MAY 2005

optical l'y actiwgreqmpaunds odn tdpeicerpoyndubltife doiinatid RifFantOn {4V)
HO OH 0 wherein each RO is the sanme or different and is a hydrogen
5 an integer of 1 to 3, or a salt thereof, which method Tomprises
reacting a compound of the formula: :

Ar—X (i)

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:

(CHy),

N . .
' ;> an

N

wherein n is as defined akove, 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
% rl:CHZ)n
(Rl)m I /> (I.—T)
2, N
R,

wherein n is an integer of 1 te 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



atom C2-3 al kyl group, ~:3-:3 al koxy group, a bydroxyl group, a s nitro
group, a halogen atom such as a fluorine, a chlorine, a brom ne, an\7dﬂ“ﬁ@%
and the like, which is substituted at an optional position on a benzene
ring, Mo is an integer of O to 3, and * shows the position of an asymetric
carbon, to give a diastereonmeric salt, separating, the obtained

di ast er comel i 110,98Vt 2anthd SQhikhig 88 oRL gdmwwvghgowﬁmda of the
conmpound of the Fornula (1-1 [ 211 The netho [ 20] above, wherein the

conmpound of the forrrula(lvg2 startranlllc acid of the follow ng fornul a:
0 HO WO ov-]~ erein * shows the position of an asymmetric
carbon. [22] The t hod 20] above, wherein the mxture of the | optical
i soner of theilk ?q |s that represented by the follow ng formula:
HO * 102) n N (1} 2) ﬂ>N— I?#Owhereinnisaninteger of I to 3, R6
and R 7 are the saneggr | dlffe t and each is independently a hydrogen
atomor a | ol * 17 MAY 2005 al kyl group and * shows the position of an
asymmetric carbon. [ 23] A diastereoneric salt of a conpound of the fornmula
(I-1) and a compound of the forrmula (IV). [24] ‘A diastereoneric salt of a

conpound of AR EORMLE R* 2% tRe 80hA HORGEAIRE L0e fOMNArsLM -
atom, Ci-3 alkyl group, Ci-3 alkoxy group, a hydroxyl group, a

5 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 givé a
diastereomeric salt, separating .the obtained diastereomeric

10 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:

e
HO-_*
‘ NH

OH
HO™ *

0

15 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:

l(CH )
sep
N‘—CO

20 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
10 '



[ 25] A diastereoneric salt of 6-(7-hydrcxy76, 7-di hydr o- SH

pyrrol o[ 1, 2-c].imdazol -7-yl)-N-net hyl ~2- napht ham de and an opticall97aﬁéﬁvm5
tartranilic acid. [26) A salt of o
(+)-6-(7-hydroxy-6, 7-di hydro-5Hpyrrolo[,1,2- |lo

c]imdazol -7-yl)-N-nethyl -2-naphtham de and (2S,3.5)-(-)- tartranilic acid
[27] A pharnma ti.cal conpositiqn containing,.as active redi

optically actﬁs'yéoﬁﬁ8ﬁﬁgg%$ T Shﬁgﬁnaoﬁgtyﬂ%‘%?Swhﬁﬁ§mT?£i? %FQS] A
met hod for progugi ng @mgﬁﬁe@adelrycaeéweommmmpduﬁ& of hend Ofdmluaa R HO
*A NN 111) \> N R wherein Ris a Protectlng group, Ar is- an

optional ly su5§¥ﬁﬁuﬁéﬂpgﬁ%ﬁﬁﬁf(§hq F§rBH42RILY)s- a | ower al kyl group having 1

20 1 to 6 CarQQQ]atQ”§1é§+é¥%o%%¥Eé|E¥*tggﬁnﬁlcoW?bﬁﬂdng%VEXE(¥EHWH1%G§I 2)
reacting a conpound of the formula 0 A N> R wherein each

synbol is as d&ld Regorboved Qﬁ'@ﬁ%épﬁmﬂhérébv) mnth a conpound of the

o e abovateed 00 alfleddonlryc fagtthey eﬁ—ﬂagﬁg_ﬁr&??é,oﬂ%h%%lsﬁ I's as

defi ned above t'he presence o
pyrrolo[l,2-c]imidazol-7-yl)-N-methyl-2-naphthamide and an

- optically act%ve tartranilic acid.

[26] A salt of (+)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolol[l, 2-

10 c]imidazol—7—yl)—N—methyl—Z—naphthamide and (2S,38)-(-)-
tartranilic acid. )
[27] A pharmaceutical composition containing, as an active
ingredient, an optically active compound of the compound of the
formula (I-1).

25 [28] A method for producing an optically active compound of

the formula:

0 OR
HO_ %
Ar I N> | (YIH')
N
\
R

wherein R is a protecting group, Ar is an opfionally
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
TS Vi1

N
\

R

wherein each symbol is as defined above, or a salt thereof,

with a compound of the formula:

11



[29] The nethod of [28] above, wherein the chiral ligand is .5 cinchona
al kal oid. [30] A conmpound of the formula: O NR | I X> 6 --C V\CO:\MAYNGS
(VI 1-1) 7/ R wherein R6 and R7 are the sanme or different and each is :
i ndependently a hydrogen atomor a | ower alkyl group and Ris a jo
protecting group, or a salt thereof. [313 A conpound of the fornmula: 0 OR
HON 6 R /> (VI 11-1% WO N R R wherein R6 and R7 are the sane or
di fferent and i 80K'i ndependently a hydrogen atomor a | ower al kyl group,
Ris ais pro¥§‘cti group and Rljjs a lower alkyl group having 1 to 6 or
an aryl al kyl group,0or a salt thereof. [32) A production nethod of a
conpound of the formula: Ar HO> N -3) wherein Ar is an optionally
substitut ed astoratine Yringa h20cgen ateal,t Rl hies end ,dediinchl rbblved tonphie si ng
subj ecting a corépound of the formula: 12 17 MAY 2005 HO

presence of a chiral ligand.

[28] The method of [28] above, wherein the chiral ligand is

5 cinchona alkaloid.

[30] A compound of the formula:

0
N .
« (T Ty
e N VI1-1)

R

wherein R® and R’ are the same or different and each is
independently a hydrogen atom or a lower alkyl grcup and R is a
10 protecting group, or a salt thereof. '

[31] A compound of the formula:

0 OR’
HO
N
Noear
N-CO N win-n
7/ \
R : 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

15 protecting graup 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> (1-3)
N

wherein Ar is an optionally substituted aromatic ring,
20 or a salt thereof, which method comprising subjecting a

compound of the formula:
12



Ar M N\ R wherein Ris a protecting group, Qis a |eaving group and AY
is as defined above, or a salt thereof, to a cyclization reaction. mETM$L@$i
DESCRI PTION OF THE I NVENTION 5 In the specification, each synbol in each
formula is defined as follows. Wiile nis an integer of 1 to 3, it is
preferably 1. Wiile m is an integer of | to 4, it is preferably I or 2,
particularly preferably 1. jo Wile n2 is an integer of O to 3, it is
preferably 0 or 1, rticularly preferably 0. While nB is an integer of.1
to 5, it is preferably | to 3, particularly preferably 1 Wile m} is an
integer of 0 tgy4, is preferably O or .75 1, particularly preferably O.
While nb is-an i1 nyeger, of 1 to 4, it is preferably | or 2, particularly
~preferably 1. 1 is an integer of 0 to 3, it is preferably O or 1
particularly preferfbly 0. 20 The optional | ¥Xsubstituted hydroxyl group
expressed by R1, SNR, R and R is exenplified by unsubstituted hydroxyl
group, |ower alkoxy (elg., Cl-4 al koxy group such as nethoxy, ethoxy and
propoxy) , | ower aIkanBonxy (e.g., Cl-4 al kanoyl oxy group such as
acetyl oxy and ,pl@Rifnmy! 06Xy, ; enak! ,S@bsti pu Qﬁgﬂgl 3%
unsubsti tuted carbanDonxy,prgg%ggnggl%aéﬁguggﬁitﬁt%gg%gﬁ% or gg?i&gf%§l,
such as net hyscdebamey|ahoye echyRcarbarfdidrery, 8P netdytkigdidonoyeaxiion.
di et hyl car banoyl oxy, et hylinReat CAE barpyd t fﬁgﬁé i ke. 30 The’
optionally substituted thf% é?%hpgggpreségﬁygg EE%, i#?ﬁWKY 2005

. 5 In the specification, each symbol in each formula is

defined as follows.
While n is ‘an integer of 1 to 3, it is preferably 1.
While ml is an integer of 1 to 4, it is preferably 1 or
2, particularly preferably 1. »

10 While m2 is an integef of 0 to 3, it is preferably 0 or
1, particulérly preferably 0.

While m3 is an integer of 1 to 5, it is preferably 1 to
3, particularly preferably 1.
While mé is an integer of 0 to 4, it is preferably 0 or

15 1, particularly preferably 0.

While m5 is an integer of 1 to 4, it is preferably 1 or
2, particularly preferably 1. 7

-While m6 is an integer of 0 to 3, it is preferably 0 or
1, particularly preferably 0.

20 The optionally'substituted hydroxyl grcup expressed by
R}, R?’, R?, R and R® is exemplified by unsubstituted hydroxyl
group, lower alkoxy (e.g., Ci-¢ alkoxy group such as methoxy,
ethoxy and propoxy), lower alkanoyloxy (e.g., Ci-4 alkanoyloxy
group such as acetyloxy and propionyloxy), optionally

25 substituted carbamoyloxy (e.g., unsubstituted carbamoyloiy,
carbamoyloxy substituted by 1 or 2 C;-4 alkyl, such as
methylcarbamoyloxy, ethylcarbamoyloxy, dimethylcarbamoyloxy,
diethylcarbamoyloxy, ethylmethylcarbamoyloxy etc.) and the
like. '

30 The optionally substituted thiol group expressed by R?,

: 13



R2, R3, R and RO is exenplified by unsubstituted thiol group, |ower
alkylthio (e.g., C-4 alkylthio such -as methvithio, ethylthio and 17 MAY 2005
propylthio), |ower al kanoylthio (e.g., Cl -4 alkanoylth.io group such as
acetylthio and propionylthio) and 5 the |like. The optionally substituted
amno group expressed by le, R2, R3, R4, and RS is exenplified by

unsubsti t ut egz angsnogs | guers Al kyl 1'1%1(98 g& x?%uésﬂé%/t:(y tﬂgoﬁugp?%_?, g

met hyl ami no, ~ et hyl'ami no and pr opyT am no) ower amn
(C.1-4 :zo ébkyt)alalmh@mudla as, d¢ﬁetdﬂyd3dmm0 andhde et hgtanitiho)p, Cl -4

al kanoyl ani ng acet I am t nd th l'i ke. The
acyl expr essgal(‘%g‘/%ﬁl roﬁﬂgﬁg ?eﬁb’? gi{%d? €13 ralkdnoyl group
(e.g., C-6 a]].ké.ﬂ@y’it]'glrcolgﬁo&pCBuéﬁ i@rmétvlthioaaﬁtiyjar@;mfbwlctm@r)yhhd

al kyl sul fonyl group (e.g., Cl-4 alky-Isulfonyl group such as nethyl sul f onyl

and et hyl sul FBRytj*xe- aroyl group (e.g., benzoyl, toluoyl, naphthoyl, etc.) ,

an optionally subptd gedngal Pasmysdt S (aﬁllﬁu BRe- e@réyse@ byl ﬁJ
al kyl car banoy group, such as n®et hyl car bax~oyl , tﬁyl car banoyl ,

di net hyl car bRy, B, @Pﬁyﬁgalrﬂoam@}@ll@ﬁ@ br)ruwumﬁs‘—lewtealr ?%Ié@balmgﬁ gr oup
-such as phegi’%ff‘ézﬁ%@ﬁe nd d| ﬁq% lgagﬁg Z%raxgl Cr-16
su ben -and

Aral kyl car bano grou h' car am)y carntc))érmyl etc.
the like), aathpldmioralahng pubpylamﬂ:r&d ,smilf(amaytc glbmb) mrga (engne- dmcl -

di-Cl-jo 26 sul gr oup. h as rreth S et hylsul f anoyl ,
FGRR R Ak s AR D R s S e Y
aryl sul f anoyil g0nl SieB as. @hera/déwﬁaamwl,, prdppbenyimiid, aienayh) and tie

i ke, nono- ufr di - C7-16 aral kyl sul fanoyl group such as benzyl sul famoyl, .30
di ber-, zyl s ]é‘?myl etc. and the like) and the |ike. The hal ogen expressed
by Rl, R2, RZ, R ,TH5aeRd dxpSesfmy if) ek, by 3f | ROTnGe RS CIY @identli bk el ne
and |od| ne. The ~l hydrocar bon group” of the "an optionally substituted

hydr ocar bon R fgearoypr-e5ser by- R, Res RFenRylaffowr suc3zseterpiified by

chai n hydr,ocarbon HrRUBr8hiGHF1) C JDMyT%QQEBHQI group (e.g., Ci-q

alkylsﬁlfonyllgroup such as methylsulfonyl and ethylsulfonyl),
aroyl group (e.g., benzoyl, toluoyl, naphthoyl, etc.), an
optionally substituted carbamoyl grcup (e.g., mono- or di-Ci-io
alkylcarbamoyl éroup such as methylcarbamoyl, ethylcarbamoyl,

20 dimethylcarbamoyl, diethylcarbamoyl; mono- or di-Cg-14
arylcarbamoyl group such as phenylcarbamoyl and
diphenylcarbamoyl; mono- or di-Cq.;¢ aralkylcarbamoyl group such
as benzylca;bamoyl, dibenzylcarbamoyl etc., and thg like), an
optionally substituted sulfamoyl group (e.g., mono- or di-Ci_ig

25 alkylsulfampyl group such as methylsulfamoyl, ethylsulfamoyl,
dimethylsulfamoyl, diethylsulfamoyl and the like, mono- or di-
Cg-14 arylsulfamoyl group such as phenylsulfamoyl,
diphenylsulfamoyl and the like, mono- or di-Ci-16
aralkylsulfamoyl group such as benzylsulfamoyl,

30 dibenzylsulfamoyl etc. and the like) and the like.

The haiogeq_expressed by RY, R%, RE,.Rq, R® and Y is
exemplified.by fluorine, chlorine, bromine and iodine.
The “hydrocarbon group” of the “an optiocnally substituted

hydrocarbon group” expressed by R, R? R? R! and R® is

35 exemplified by chain hydrocarbon group cr cyclic hydrocarbon
14



2 4 17 MAY 2905 group and the like. Exanples of the chain hydrocarbondghpm&
include linear or branched chain hydrocarbon group having | to 10 chr
atons and the like, which are specifically al kyl group, alkenyl group 5 and
the like. of these, alkyl is particularly preferable. Exanples of the
"alkyl" include d-10 al kyl, such as nethyl, ethyl, n-propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert- butyl, n-pentyl, isopentyl, neopentyl,
n- hexyl, i gohexplupetnd,theaddkehe |i ke, with preference given to. C3-6 alkyl
(e.g., io nmethyl, hvl .. n-pr |, isopropyl, n-butyl, sec-butyl,.tert-
bu ol eto. . Examretnrek e Biriehd R grBtietRel uieow T LA,
such as vinyl pranphepettydin alydybcairsoprapany havihgbut enylq crbohesydms
3-butenyi, isobuten I1 sec- utengl etc. and .t he iﬁe with refeience

}ﬁé| re 3 .

given to C2-638PkE YroupbEehy: 1§P%¢%6H9a 1YpPd y¢§°9£'lfik8P¥ ygroup

Exanpl es of st haq" ahkymite . 96OURHeddClANE1C2s! Bapd k197 BURreSMSTE S

et hynyl , 1-propy-I¥I, roparggl etc., and the like, with preference given
to C7-6 al ky#ykmp @J%upﬁ%) ghe “adkhyhyinetude Ciprappkel cfughhescperhyl,
hydrocarbon giL@y iqghﬂq? yckisg Dyaragar boagreyp, hav ng+3:1t o8 carbon
atoms, such as giicycli yﬁydrocgfég% éroup,'aroﬁat?% 'hydr ocar bon d%%ﬁp and
the 1like. Exaupivés mfpartigl;aliscpehtyl hydopeatbon grivenyl,i nebhdeyl momocyclic
group consi stin f 1,0 10 .carbon_at ons and 2~5 pol ycygli.c condensed ring,
Such as cycl ot Ry Frerkif: FitR, BPSsFkan Gretn o R ova 1 G0 i cyel i ¢
condensed nbngethylf hetderland-tkoptd, atsdpropyd., , nbeuzehe seicebptyExargtes of

the "cycloal "_include -6 _cycl qal kyl ch as cycl,opro cycl obutyl, .
cycl opentyl , Eé%ﬂ)hpe&?ﬁ 'etgg?m%% t tﬁ%keagg‘aﬂ%ﬁ %?glﬁi ) Eggf%#é N '
"cycl oal kenyl agkeup! draipydeuEB- 8s cyth gl kemybpefyDUR11S1GN i88propenyl,

cycl opropenyl , cycl obut en entenyl, .cycl ohexenyl etc., and the

l, |
|ike. Exanpl ed~BREEMEL» %‘%Hﬁ?gﬁh; POt dn drohpteR ol Rgs-Putenyl etc.,

and the like, with preference given to Cs-¢ alkenyl group (e.d.,
15 vinyl, 1—propeny1, allyl etc.). Examples of the “alkynyl
group” include Cz-;p alkynyl group, such as ethynyl, l-propynyl,
propargyl etc., and the like, with preference given to C;¢
alkynyl group (e.g., ethynyl etc.).
Examples of the cyclic hydrocarbon group include cyclic
20 hydrocarbon group having 3 to 18 carbon atoms, such as
alicyclic 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,
cyclocalkenyl group, and bicyclic or tricyclic condensed ring of
these and Cg¢-34 aryl (e.g., benzene etc.). Examples of the
“cycloalkyl” include Cs.¢ cycloalkyl, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl etc., and the like and
30 examples of the “cycloalkenyl group” include Cs.g cycloalkenyl
group, such as cyclopropenyl, cyclobutenyl, cyclopentenyl,
cyclohexenyl etc., and the like.
Examples of theb“aromatic hydrocarbon group” include
monocyclic aromatic hydrocarbon group, condensed polycyclic

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



nonocyclic aromati c hydrocarbon group, condensed polycyc2ic 3.5 ar omaticv
hydr ocarbon group and the like consisting of 6 to 18 15 17 MNAY 20051 7cMk b@Pﬁ
atons, which are specifically C6-a4 aryl, such as phervl, 1-naphthtyl,
2-naphthtyl, 2-indenyl, 2-anthryl and the like, with preference given to
C6-20 aryl (e.g., phenyl etc.) and the |ike. 6 The substituent that the
“chai n hydrocarbon group” may. have in the optionally substituted

hydr ocar bon gr 6&pP°T L4585 - é"ﬁbf]é&r‘? fpaﬁﬁ}fﬁgﬁﬁﬁéfuﬁii“ 155 Lit'atSPSH.aEé%ﬁﬁﬂYels

t her eof i ncl ude-ndysH Q@8N , aboRephyl YKY I2-ghaepy 1 fl koxytgnaupndaenkoxykgy oup,
al kyl thi o group, acylam no group, carboxyl group, 10 al koxycarbonyl group,
oxo group, al kK§}EarRiGhAregroupiver i SarkyRI %t o ,9-ar§’Pe§V§uﬁFca)r d’r%git@e
heterocyclic gigup and the like. These substituents are substituted in a
chem cally acceptable range on the "chain hydrocarbon group”, wherein the
nunmber of substitutile stibshéteemsttitaterthei Schain ydymasfrdoabbyous” maw 3.

When t he nunb of .substitue S t.le t be f,he_sa or
different. Thgﬁ%‘ﬁebs]tr} &%eent OPEa?n?%:Qp'SE%(ﬁ%?LEEE%rh %‘rr%%ﬁr)ﬁé)rgg§6psﬁayls h%?/r% in
t he ~' opti onal $ybiadisttiot ahedpaytiacanbaingrtatpdni s Exatplssbileetedd iamy ude
particular limtation. Exanples thereof include 20 hal ogen_atom hydroxyl
group, al koxy RAREED é(’f)‘?WoQBY FOtH 9TRURY| ?h#%xkjr%ﬁ%p'al%gyllgﬁyf%ﬁ Prgr oup,

mono- or di - al kMhAe g8baPp; a @ENHBHONGretpY Pea £88:BAX Wrc@poUPI
al koxycar bonyl group, _al kynyl carbonyl group, al ki”%(g oup, cycl oal kyl group,
aryl ~groupl? RbfRItYIGTREPEL0BYRIR c YCoGF OHRd 2REY1GaELONYRe §EOYB, subst it uent s

are substitut ed, dinakhesteah) YaRRCepbakl, eatange c Mt cyeYEti rQear bon
group”, V\herei%rjiythe. rﬁ?rbg!rc 0 aé%s_t%?tu {on of tlhce_substicf'uent ?E to 5,
preferably 1 tthe3 likghenTheme mppsEi toentabzte twdstitytadt in esschaydga2lyt hey

T obEne! "o Ll LRI R GRCamLs, Sholiesrie aagteat il Wi
number of substitution of the substituent is 1 to 5, preferably

15 1 to 3. When thé number of substituent is not less than 2,
they may be the same or different.

The substituent that the “cyclic hydrocarbon group” may
have in the “optionally substituted hydrocarbon group” is not
subject to any particular'limitation. Examples thereof include

20 halogen atom, hydroxyl group, alkoxy group, acyloxy group,
alkylthio group, alkylsulfonyl group, mono— or di-alkylamino
group, &cylamino group, carboxyl group, alkoxycarbonyl group,
alkynylcarbonyl group, alkyl group, cycloalkyl gioup, aryl
group, eromatic heterocyclic group and the like. These

25 substituents are substituted in a chemically acceptable range
on the “cyclic hydrocarbon group”, wherein the number of
substitution of the substituent is 1 to 5, preferably 1 to 3.
When the number of substituent is not less than 2, they may be
the same or different.

30 Examples of the “halogen atom” include fluorine,
chlorine, bromine, iodine and the like. Examples of the
“alkoxy” include Ci.jo alkoxy, such as methoxy, ethpxy, 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



"al koxy" include Cl-10 al koxy, such as nethoxy, ethoxy, propoxy,

i sopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy, hexyl oxy etc.)7dﬁ@1m%
the |like. Exanples of the "acyl oxy group” include 35 fornyloxy, G-, ()

a-' kyl -carbonyl oxy (e.g., acetoxy, propionyloxy 16 17 MAY 2005 etc.) and
the |like. Exanples of the "al kylthio group” include Cl-jo al kylthio group,
such as nethylthio, ethylthio, propylthio, isopropylthic etc., and the

| i ke. Exanpl esetof. )t leed thekyikel f éaphpgesup” ﬁhﬁcPaaéyIIhﬂQ)qﬁd@pWsmhttm@é
group, such as.6 me quo eth sulfo pyl y. 1l etc., and
the |ike. Exaﬁp+ Epyif% £%Upén1n§£ Tl 31F8E8 I%§$&ié¥1 ’dlfornylanlno
mono- or di - ClpAdbyalthkyl -1sapb@smltram Rrac(e.dnd t}m:euycleammmples of the

propi onyl am no, -butyr |_am no, acetylam no etc and_the |ike. Exanples of
the "nono- or (& HEV&&OHY%OQI?W&fdﬂﬁufEPt9b§ba§%¥+?%} ?QV%!%?O&PorEWEHﬁaned

| over al kyl amnaxandudirobl oyesdn al Svlrayno. prsyiphagoalit bec ! aldixyaar boryl

group” include CI-10 al koxy-carbonyl group, such as nethoxycarbonyl,

et hoxycar bony| 11 ¥%fr-opB%§earasorifi thEs OpEBEEsye4r BBAYRde %Rﬁ%ﬁéﬁ&éﬁ@onyl etc.,
and the |ike. Sm@ho ! Nl S ‘& laxLéﬁgob%axylg&gwsnyml%e<9?

al kyl - carbonyl grou suc as acetyl, propionyl, butyryl, valeryf etc.

the |ike. Ex&wpﬂeéauﬁnoheprewiqnnﬂamanbonbmtxpyimmlnpncdudeetﬂkmomalkynyl-
car bonyl group th o] W ynylc p
propynylcarboﬁ§r§gﬁg,?§5§d %ﬂ%&@%&? 8%£§ﬁ%lgsggf %#'&gdgL Pky}mc%qﬁﬁ ude
C3-j o cycl gal kfHgseswdhihsr cye| O aﬁphrgmen'yxdrcdwﬂpbagrcytkpmmm andycl ohexyl
etc., and the es, of t r such,as
phenyi, 1- nap%’ft ﬁt%r%?ggjp HEHIS ?:mr?l%sn&ftﬁ & |?<Jey°W%°é¥log e 11

aromat i ¢ het erigyieldeCcgh @ W2 kobie b gieoifN@roud - sﬁwhtésqﬁyﬂknﬁcaiﬁo@wpnatlC
het er ocycli c group containing, besides the carbon atom or. 2 kinds of
hetero atom ﬁ?%F@WEBF?O?Y¥()EFQHQNEFEI %ﬁ%hsJé@Péepéﬁy??Eﬁﬁqﬁ%rogen oxygen

and sul fur, anghdRgchirkenyl Speci fizgal ke fi0fe eX@Brhfpo1ddignithe pyridyl,

furylpyra2|nyl {rlnldlrlyl, |n1dazolg pyrazol yl, thiazoiyl,
IsothlazolfP Yalky carbonyl “group” include deo alkyl-carbonyl group, such

as acetyl, propionyl, butyryl, valeryl etc., and the like.
Examples of the “alkynylcarbonyl group” include C;ﬁo alkynyl-
carbonyl group, such as ethynyléarbonyl, l-propynylcarbonyl, 2-
propynylcarbonyl etc.,, and the like. Examples of the

20 “cycloalkyl” include Cs-;p cycloalkyl, such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl etc., and the like.
Examples of the “aryl” incluée Ce¢-14 aryl, such as phehyl, 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;-30 alkyl, such as methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl, tert-butyl, pentyl etc., and the
like.

35 The substltuent that the aforementioned “hydrocarbon
<17 :



. 30 oxazoly-1, isoxazolyl, pyridazinyl, tetrazolyl, quiziolyi, indol i 2005
i soindolyl and the |ike are nentioned. Exanples of- the "al kyl" incl b éMAY
Cl-jo al kyl, such as nethyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
tert-butyl, pentyl etc., and the Ilike. 3 5 The substituent that t he

af orenenti oned "hydrocar bon 17 17 MAY 2005 group" may have opti onal |y has

1 to 5 preferably, sub b|OWI

acceptable ra geﬁl éélnprﬁagg o? a%l[}é%“ % vent sthu%Pelﬁakf% gen atofn (e.g
fluorine, chlsubste,tuenar Bﬁo@hcbélodny:dr axyhegt oaplyCGadedptadk@x yangegr oup
(e.g., methoxy, et hoxy opox OpOX etgc and _the |i ke Exanples
of the |ower SEp epreksky ‘b%})“tRén&rerb‘del }ﬁéaﬁ?@nl"ﬁ‘ r(®-Branched or
cyclic alkyl f'ﬁydﬁglel @16r§gép%kor@£r@%tcml chyar»sxﬁpe@*chgause BELEYY |

et hyl , n-propyl, Io i soprop butyl, isobutyl, sec-butyl, tert butyI

cycl opropyl?, gﬂ%ﬂ olsu Gyl aﬁéh@ﬁé: | § X Yox REBPESY of 1 SRR WY akk(h ) expt®ssed
by RO i ncl udet}lr neale  or branched al kyl having I to 3 carbon atons, which
are specifically nethyl ethyl, n-propyl, isopropyl and the like. 15
Exanpl es of the Ci Esaa\pkexyoéxm@mrbylmli groupestprmmed by Bf amched

ai koxy- havi ng. 1.to, 3.car 90 at o whi c ? f,lgﬁ‘fl fi cal I QOXXrb et hoxy,
et

n- pr opoxy, i sorbcrlo oxf}lgﬁa t he" 151K & “théY g 1Egar‘f)lun t?he rdazol e

ring at R mayateys, Bitar aexaﬁmé@,fnammq- méehgbtlam;gr,ouppmbymh is

Zf’ﬁil car holy | RERTERHTr PELYT, Tty PR BRRY A T Lot £V 7108

c vl sui fonylc}(@_ogmtym tabhueké esutd onyl etc.), d| Cl-4 al kylam nosul fonyl,
tr| tyl and the |like, each bei %Optl onal |y 25 substituted, and forny
Preferably, it is &XBERF§FoXGnEthyh-3 GLéNp SRRFesTeS tBY Rgr b%luq%ellnear

substituents Jxoﬁ:rta%%ﬁéd”ﬁ)lk?f»‘ hd\ARO8N B 8N 8@ » af k0T WS chChEQr i ne,
brom ne, iodine etc.),
spec1f1cally methyl, ethyl, n-propyl, isopropyl and the like.

15 Examples of the C;-3 alkoxy expressed by R® include linear
or branched 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 éroup, which is specifically Ci-10
aralkyloxymethyl (e.g., benzyloxymethyl etc.), Ci-s
alkylcarbonyloxymethyl (e.g., tert-butylcarbonyloxymethyl
etc.), Ce-12 arylsulfonyl (e.g., p-toluenesulfonyl etc.), di-Ci-
alkylaminosulfonyl, trityl and the like, each being optionally

25 substituted, and formyl. Preferably, it is a benzyloxyﬁethyl
group and a trityl group. The substituents for these may be
halogen atom {e.g., fluorine, chlorine, bromine, iodine etc.},
Ci-6 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 1s specifically methyl, ethyl,
n-propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,

35 cyclopropyl, cyclobutyl and the like.
18



C -6 al kyl-carbonyl (e.g., acetyl, propionyl, valeryl etc.), nitro %r cm& 2005
and the Iike, wherein the nunber of substituents is 30 about | to 317

Exanpl es of the lower alkyl group having 1 to 6 carbon atomat R include

| i near, branched or cyclic alkyl group having ~ to 6 carbon atons, which is
specifically nmethyl, ethyl, n-propyl, isopropyl, butyl, isobutyl,

sec-butyl, tert-butyl, 3.5 CyCd opropyl, cyclobutyl and the like. is 17 MAY

2005 The aryl al kyl The eyl ¥¥1 mrpubeabelz yhayaked bleazlvi kend Bengliés . of t he

| eaving group at X Lpclude h en.atom (chlgrine.atq rom.ne ato

i odi ne atometc.), gﬁ‘%m Uﬂ%sr © ary es&fafag%?o%lougjr c?tr}p}‘( rjfgg%léclr‘i:%gtlﬁ]fogﬁ% 5)%1?

et hanesul f onyl (@t oriné ra fdmornreatihanesuhf oiydioey athenzesesul 4wl oxy, p-

t ol uenesul fonyl oxy etc.). and the like, The |eavin roup at Qis exenplified
by, t hose. ment FEREHE RN PRG T Fo RSP BOVE TP de X TR GPTT SRV y
substi t ut ed sarQgh s rfhdich AR ETRRYeExPY bdil,Mesha rEXOMBLY f id by one or
nore optionally substituted nonocyclic or bicyclic aromatic condensed

ring(s) and tHé&lleresulignyloxs efer abkhdebdamplikE-ed by an optional ly
substituted —aromatife i, GONYRbNG0h Ps 1 HL1840RE LPCLANGriondy
hetero aton(s) as ring constituting aton(s), rein the j5 aromatic ring is
bonded to a condénsegeidn tdaidiee abong-inentimned &.nula (1) not by a hetero

atom but by a carbop_at . u i s, far t ap. opti Il
substituted aromat ?}égroﬁar?gloﬁlég}&sgﬁ%%%y\g@%( a%gmg)t%grcrpﬁx%e.ae y sgétL?%n%Yl y
substi t ut edohyar dxyéexemaur, i eapbiyvonakl yr sudyst idpittiedal hiy osuigg ittt e20

opti | bstituted am , | 4 .. hal ' Iy
o bst T rut o hJBPBCHr oon T SsTolie sbie it acbiptlr tud b erlr Sus Lo
"optionally swmbstitpt&efl @BINO ex@pUPtied adylargoptiponal hal agastiatess and

"optionally substituted hydrocarbon group” are each exenplified by those 25
menti oned wit REPBFEIH TT (FERIBEFRFent i vricd 1] 2tRg 1pgluRnazfgto 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
substitufed hydroxyl group, optionally substituted thiol group,

20 optionally substituted amino group,'acyl group, halcgen 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 Ri, R?, I@,.R4 and
R®.

In the formula (I), Ar is preferably é 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 preferzble,
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 Of the groups of the formula (2), a group of the formula:
18



R5. 1Inthe formula (1), Ar is preferably a group of the formula (1) and ?
group of the formula (2), particularly preferably a group of the f orlrjuMAY 2005
(1) . of the groups of the 30 fornmula (1) , a group of the fornmula (1-1) is
nore preferable, and of the groups of the fornula (1-1) , a group wherein
both RG and 1~ are hydrogen atons and a group, wherein one of themis
hydr ogen and the other is nmethyl group or ethyl group, is particularly '
preferable. 35 O the groups ormula (2), a group of the formula: 19
17 MAY 2005 wherein each s ils as deflggd 3bove, is nore preferable,

a wherein md is 0 and R3 is
{ |l e. 5 Preferable exanples of the
conmpound (I) of th m4i ncl ude the foll ow ng conpounds:
()-7-(5-met hoxy. bepzo [Db]t hi ophen- 2- y|) 6, 7- di hydr o- 5H
pyrrol o[ 1, 2- CQ%
()-7-(5-fluor enzo[blthlophen 2-yl)-6,7-di hydro-5H jo
pyrrol o[ 2, 2-c)i m dazol -
()-7-(41-f1 uorVﬁ{efe}nleBFBh%m?l 35y [2F- ée?laﬁﬂyﬂ%"%ﬂm more preferable,
pyrrol o(1, 2-cldjd daZehe/gPolps of the formula (2-1), a group wherein m4 is O
()-7-(4"-flucrof K, II-blp%eny -4-yl)-6, 7-di hydro- 5
pyrrol o(1, 2-clang R3zb$ - hfkﬂgenlgtom is particularly preferable.
()-6-(7-hydroxy-6, 75 nelo ﬂﬁ;ﬁl I
et hyl - 2- naphtha dP@E?XPéQIékéiﬁﬂbf% b 2nE—cd d (I¥ bz h%he present
(+-)- N-cyclopmmwphtﬁo@?ihyﬂudQXMKBfiidphydaoeﬁmbqwmmzloII 2-
c]imdazol-7-y
() - N-et hyl - 6- (‘If) hydggx Eﬁ%ﬂ?%&%lﬁl&%@?%l%[ﬁfz &R FYEE T 2
7-yl)-2- naphth@ﬁﬁbde[l 2-climidazol-7-0l1,
() N-cyel obut yly 65 £ bydr oxee 6 7 v aLee SH oy o o oy 85
()-6-(7- hvdboimmﬁozo¢uhyd&;hﬁﬂﬁazbarqLeLl 2-cli-mdazol -7-yl)-N

i sopropyl - 2- naphthan _
1) -7- (4" - fiuoro[l ’~biphenyl]-3-yl)-6, 7-dihydro-5H-

pyrrolo[l,2- c]lmldazol-7—o;,
(i)—7—(4’—fluoro[{,1’—biphenyl]—4—yl)—6,7—dihydrd-5H—
pyrrolo{l,2-c]imidazol-7-0l, | |

15 (f)-6-(7-hydroxy-6; 7-dihydro-5H-pyrrolo[l,2-climidazol-7-yl}-N-
methyl-2-naphthamide, |
(i)—N—cyclopropyl-G—(7—hydroxy—6,7—dihydro—5H—pyrrolo[1,2—'
climidazol-7-yl)-2-naphthamide, |
() -N-ethyl-6- {7-hydroxy-6, 7-dihydro-5E-pyrrclo[l,2-c]imidazol-

20 7-yl)-2-naphthamide,
() -N-cyclobutyl-6- (7-hydroxy-6, 7-dihydro-5H-pyrrolo (i, 2-
c]imidazol—7—yl)—Z-naphthamide,
() -6- (7-hydroxy-6, 7-dihydro—-5H-pyrrolo([l, 2-c]imidazol-7-yl) -N-
isopropyl-2-naphthamide,

25 (%)-6-(7-hydroxy-6,7- dlhydro 5H-pyrrolo[l,2-climidazol-7-yl) -
naphthamide,
(+) -7~ (5-methoxybenzo [b]lthiophen-2-yl) -6, 7-dihydro-5H-
pyrrolo[l,2-c}imidazol-7-01, ‘
(+)-7—(5—fluorobenzo[b]thiopﬁen—z—yl)-6,7—dihydro—5H-

30 pyrrolo[l,2—c]imidazol-7—ol,
20



25 () -6- (7-.hydroxy-6, 7-di hydro-5H-pyrrolo [1, 2-c] iinidazol-7-yl)
naph-Lh, am de, (+)-7-(5-methoxybenzo[blthi ophen-2-yl)-6, 7-di hydr o- 58/ MAY 1005
pyrrolo f 1, 2-c] imdazol-7-.o0l,

(+)-7-(5-fluorobenzo[ b] t hi ophen-2-yl)-6, 7-di hydro-5H 30

pyrrol o[ 1, 2- c3i nddazol -7-0l, 20 17 MAY 2005
(+)-7-(4"-fluoroFl,|"-biphenyl]-3-yl)-6, 7-di hydro- SH

pyrrol o[ 1, 2- c](it) nildé4'ot £Xacado,{1, 1’ -biphenyl] -3-yl) -6, 7-dihydro-5H-
(+)-7-(4" -fluaro - hi phenyl. -4-yl)-6,"i-di hydro-5H

pyrrol o[ 1, 2- cF¥r m[ra H'%-Cgﬁ,lﬁgaml y ok,

(+)-6-(7- hydr Qxy -6+ 74’d-if]hmdfoq15ll-l-1awpshﬂrg{11} -2-¢l ) A6 gazdilryBryp- PHN-

i net hyl - 2- napht ha- Taj

(+) - N-cycl opr Qﬁﬁfoﬁot% 413&] irggozel 7y dr o- SH pyrrol of 1, 2-

c)imdazol -¢-yk)=2=np d}@myde 7-dihydro- 5H—pyrrolo[1 2-c]imidazol-7-yl) -N-
(+)-N-ethyl-6-(7 hdroxy 7-di hydr o- 5H pyrrol o- [1 -c]imdazol- .20 7-yl)
- 2- napht hai rLi“‘GéhV%/ ’P@W@P@EGWI 6- (7- hydr oxy- 6, 7- di hydr o- 5H pyrrol o[ I, 2-
c)im dazol - d€6- (7-hydroxy-6, 7-dihydro-5H- lo[1,2-
(+)-6-(7- hydroxy- Sl Pyate; STy 8 T PR BT one |

i sopropyl - 2- na;}hmh@m@e-7-liﬁ‘ -2-naphthamide,

it oL O A RS AT A AT s

- 1 2azad ﬁumh e,

E)}I;J?(g!fl’luoﬁ7 v 3}ﬁ| o] hdn -dih 1 N
ﬁ]%agﬁéié; R 8 (% A&3rox 5 ngydro g%ppyrrolo[l 2

pyrrolc[1, 2-01

(-)-7-(41-~I d@iﬁidazJol«bl—@hLenyl—r];a;aﬂﬁa)mag di hydro 5H pyr rolo [1, 2-cl
i nddazol - 7- ol &71 rof 1,1 Bhen%/é IZ) 7-di h dr D-_SH-
pyrrol of 1, 2- cf+hlﬁégkﬂl raﬁy-ﬁ %;dlhydro SH-pyIr lo[l ]imidaz -yl)-N-

(-)-6-(7-hydrexyp dgyldigh)sqbgtg{;{nmérol of | ,2-c]imdazo3--7-yl)-N
nmet hyl - 2- napht ham

(-)-N-cycl éﬁ)r ébiﬁ%%ﬂlﬂﬁkﬁaﬁsx? b GAPd P B BHF RS I @) fmidazol-7-y1) -

naphthamide,.

(-)-7- (5-methoxybenzo[b]thiophen-2-yl)-6, 7-dihydro-5E-
pyrrolo[i,2-c]limidazol-7-01,
(—)—7—(5—fluorobenzo[b]thiophen—2—yl)—6,7—dihydro—5Hf :

20 pyrrolo[l,2-climidazol-7-01,
(=)=7-{4’-fluoro[1l, 1’ -biphenyl] -3-yl) -6, 7-dihydro-5H-
pyrrolo[l,Z-c]imid§zol—7—ol, -
(=)=7-(4'-fluoro(l, 1’ -biphenyl]-4-yl) -6, 7-dihydro-5H-
pyrrolo[l,2-¢)imidazol-7-0l, ‘

25 (-)}-6-(7-hydroxy-6,7-dihydro-5H-pyrrolofl,2-climidazol-7-yl)-N-
methyl-2-naphthamide,
(-)-N-cyclopropyl-6- (7-hydroxy-6, 7-dihydro-SH-pyrrolo[1, 2-
climidazol-7-yl)-2-naphthamide,

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

30 7-yl)}-2-naphthamide,

(-)-N-cyclobutyl=-6-(7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l, 2-
climidazol-7-yl)-2-naphthamide,

(=) =6-(7-hydroxy-6, 7-dihydro-5H-pyrrolo[1l, 2-c]imidazol-7-yl)-N-
isopropyl-2-naphthamide, and

35 (-)-6-(7-hydroxy-6, 7-dihydro-5H-pyrrolo{l,2-climidazol-7-y1l)-2-
21



i m dazol - 77yi ) - 2- naph' ~ham de,
(-)-N-ethyl-6-(7-hydroxy-6, 7-di hydro-5H-pyrrol o[ 1, 2-c] i rai dazol - 3017 MAY 2003
7-yl)-2-napht hi ~m de,

(-)-N-cycl obutyl -6-(7-hydroxy-6, 7-di hydr o- 5H pyrrol o[ 1, 2-
(
(

cli

c]i mdazol -7-yl)-2- napht ham de,
)-6-(7-hydrg ﬁ_} hydro 5H pyrrolo[1, 2-c)j-mdazol -7-yl)-N
i sopropyl - 2- naﬁ? audde,” and 36
-) - 6- (7- hydr oxy- 6, ThadidoyghoonBHe pyrhre| ffrinid-ac] (Il nbdazé ﬁreJée)ntZ-anrbnﬁoh/AY

2005 ht hani de, Th f the f 1) of th
Ty forma Salts LR (6 BRehbitt 40 By dard BHOPR i O LA e Re

i nor gani ¢ aci ghemlds l(ne}r@amhwa@MaJirﬂsie(,e sul, fﬁyaroahrwﬂi@r@mt@te,
phosphate etc.), qrganic acid salts q “acetate, trifluor oacet ate,
succi nat e, H%‘%’f@r%aﬁ’@%ﬁ%l% oxgEPAfeacidriatte, (9-&rat e,

oxal ate, nethanesi f @t&%tf@uoli?o&@é%&&xf&fﬁta%eet fzledd tAgddaee, The
conmpound of the fornul a (1) and a sal't 't her eof my |o be hydr at es, which

are enconpasseePriPnate pcasentei nvamibade, lH@fCél‘tﬁaf eszlatey corrpound (1) also

i ncl udes sal t1§ %gp{ﬂr %—Sgef B%ﬂ@g{ %tgg copppund (ch) @%%20 | yase-

conpound t hat conver o conp aving a’ ster oid
i nhibitory actl on iThet lwempodyd byf rté&ctﬁcnmwlnat hlanaﬁdzymlﬂ&mbtﬂ magci d

and the like. pr.odr of _t he compound ound .wher ei.n_an
el 6 1 o guiietRsonElAE 719 S ARRtare b the e (I eRE Y
di met hyl ami nqseﬂémsﬂt&&edheae@mmmt Y] atled 1(151ﬁ73é.hyialts and hydrates.
2- oxo0- 1, 3-di oxol en- Hzfmet hox car bonyl net hyl ated, 20

pi val oyl oxy: r net hyl éltee 8ATBE Y1 & Iuﬁ edléo%%‘ﬁﬁcf‘ &oEPPang thahpbiing

wher ei n hydr onhwfr teeMeUBEmbdind S(1BCHatad, a atkybad ad, phospboryl at ed,
sul fated, borated [e.g., conpound wherein hydroxy of conpound (I) is

acetyl at ed, pld}l?ﬁl%WFfé{t éatl%r%ibm Fogfiéfdbypma%w%ﬂ@d‘-h Sfc CPAYTSt ed,
fumal yl at elq sastral-anyk at gqorndinshyl ani nomet hyl car bonyl ated etc.], and

the As the prodrug of the compound (I), a compound wherein an
imidazole nitrogen of compound (I) is acylated or zlkylated
[e.qg., dimethylaminosulfonyléted, acetoxymethylated, (5-methyl-
2-ox0-1,3-dioxolen—-4- yl)methoxycarbonylmetnylated

20 pivaloyloxymethylated or benzyloxymethylated compound etc.]; a
compound wherein hydroxy of compound (I) is acylated,
alkylated, phosphorylated, sulfated, borated [e.g., compoundl
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 metél 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



like are preferred. These conpounds ca-n be produced by a nethod known

se. The prodrug of conpound (1) may be as it is or a pharnmacol ogi cal T WA 7W5
acceptabl e salt. Exanpl es of such salt 3o include, when the prodrug of
conmpound (I) has an acidic group, such as carboxyl group and the Ilike,
salts with inorganic base (e.g., alkali netal such as sodium potassium and
the like, alkaline earth netal such as calcium magnesiumetc., transition
nmetal such as tziimerhyraminecopperetaytanined dyrd dinel i kegolied,ts with organic
base (e.g., or | n|c am nes %?ﬁas 22 17 NAY _ 2005. trinethyl am ne,
triethyl am ne pgr? UFPPE e pi DOl a0l EmiS AR 8RR 0l ami ne,

triethanol am @ecycdbksel ahedns, am Nnegi ey yididegneydet byl enedian peseec. ,
basic amno acids such as arginine, |ysine, ornithine etc., etc.), 5 and

the |ike. WieR™LRe PFHER FRFDBY %§oﬁﬁ6ﬁ%ﬁ“?4)l¥ﬁ%?ea Bé@iEhtFQnﬁic -su€kc- hs ami no
group and tgeahﬁkghetfgkéajt is exenplified by salts wth inorganic acid
and organic acid (e.g., hydrochloric acid, nitric acid, sulfuric acid,
phosphoric acid, c aftiRshi tdiea Hir¢dreg %fdaﬂﬁﬁhﬁéidéldha$cﬁrﬁ&§¥ﬁnmﬁouace$¢Qh

acid, propi onbg agifl, o lduf Luer eacet | e acil, LUYRLLcoAGhoh el ko acidh

tartaric acid, el c acrd, citric acid, succinic aci
nethanesulfonwctac1mbrda&nzemesdlhndlmrgﬁnxt qaldolae@eSthdnmahloamcdaeﬁd;)
salts with aC|d C. am no am(ylﬂ,f such_as,aspartic_15 aci %}anlc aCéd etc.
and the |ike. “THE*rftitg SO T8SAbotmt( PRy Obé Ca> hydr &8 °5F1S Aoh

hydrate. Wbl 2itchrihas oneiar, Eﬁfﬁl@saﬁﬂﬁﬂIudétﬁarbﬁﬂﬁs)pﬂdpﬂmnlﬁDEEQ@Je bot h
an R configur tlgn co ound and an_S 20 conflguration conpound _due to the

asymmetric cafbohs ceiCorpads e 1hé FPes 8KEL T VMY o 2T AET L RerCids
conmpound (1), nal1epimaing, cwherei acide Aahsahyteaceanfrguraticaa, of carbon atom

bonded to hydroﬁganesdifonlc acid, benzenesulfonic acid, tol
p-toluenesulfonic
acid etc.), salts with acidic amino acid, such as aspartic

15 acid, glutamic acid etc., and the like.

The prodrug of compound (I) may be a hydrate or a non-
hydrate. '

While it has one or more asymmetric carbon(s) in a
molecule, both an R configuration compound and an S

20 configuration compound due to the asymmetric carbons are
encompassed in the present invention.

. As the compound (I), a compound, wherein the absolute
configuration of carbon atom bonded to hydroxy is S
configuration, is preferable.

25 Throughout the specification, in the compound represented
by each formula, a compound having a basic group or an acidic
group can form a salt with an acid addition salt or a salt with
a base. The salts with these acid addition salts and bases are
exemplified'by those recited with regard to the aforementioned

30 compound (I). In the following, the compounds of the
respective formulas, inclusive of salts thereof, are to be
briefly referred to as a compound (symbol of the formula). For
example, a compound of the formula (II) and a salt thgreof are
simply referred to as compound (II).

35 The compound (I) can be produced by, for example, the
23



configuration, is preferable. 25 Throughout the specification, in the
compound represented by each fornula, a conpound having a basic group MY 2406
acidic group can forma salt with an acid addition salt or a salt with a
base. The salts with these acid addition salts and bases are exenplified by
those recited with regard to the aforenentioned 30 conpound (1). In the
foll ow ng, the conpounds of the respective formulas, inclusive of salts
t hereof , are tkrldewimg apthodetnd ride tldkg&s a compound (synmbol of the
formul a) For exanple, 0 f_.t I 1]) .sa f._are
sinply referred to &s S(J:C%rrrggﬁﬁd % : iﬁa?%%ﬁu%gﬁggn%%%néd S(%Qgggﬁéhkeﬁ%%%%%g%eby,
for exanpl e, tden b23ukddVAY 2905ce ffadmowirngnnehdotbancft hkeskikeas A starting
mat eri al conpound n%.a,sgnthetic infernediate . can he used iQ.a free form
or in the forrfsFPaddre 48 SVHMPIG i'dd f 8F TobT (tP) TEBFTLTMj 2 t%d to
reacti on assa fedc@achi aAxthxé e el 1eblhs0bath Yk hodmknewhodet hod. 02) n
HO (CH2)n 0 1) Ar N Ar-X Ar-MX> N (111) (1) wherein Mis a netal or a
salt thereof and other synbols are as defs bie. Exanpl es of the netal
expressed by Minclude lithium io nesi um #nd the like, @nd exanpl es of
the netal salt include netal halide as,jmagnesi um chilBi i um
brom de etc., and the like. The | eaving H expressed by /s eﬂenﬁqified
togg?iodine atom ), 115

by .hal ogen atom (chlorine atom brom ne

al kyl . or aryl sul fonyl oxy group (mnethanesulfo OXQ’H)Et haAgsul N)xy,
trifluoronethariesuylfonyl oxy, N >
r—X —= Ar—H - 7

ap (1) | 0

wherein M is a metal or a salt thereof and other symbols are as
defined above.
Examples of the metal expressed by M include lithium,

10 magnesium and the like, and examples of the metal salt include
metal halide, such as magnesium chldride, magnesium bromide
etc., and the likei

The leaving group expressed by X is exemplified by
-halogen atom (chlorine atom, bromine atom, iodine atom etc.),

15 alkyl or arylsulfonyloxy group (methanesulfonyloxy,
ethahesulfonyloxy, trifluoromethanesulfonyloxy,
benzenesulfonyloxy, p-toluenesulfonyloxy etc.), and the like.‘

The compound (III) is converted to organic metal compound
(III’) by reacting a metal compound, such as alkyl lithium and

20 the like, or a metal, such as magnesium and the like, and
reacting with compound {II), whereby compound (I) can be
obtained.

Examples of the alkyl lithium to be used in this reaction
include Cj-; 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



benzenesul f onyl oxy, p-toluenesul fonyloxy etc.), and the |ike. The conpound
(111) is converted to organic netal conpound (I11') by reacting a metaMAY 2005

conpound, such as alkyl lithiumand 20 the like, or a metal, such as
magnesi um and the |like, and reacting with conpound (I1), wher eby conpound
(1) can he obtained. Exanples of the alkyl '"lithiumto be used in this

reaction include Cl-4 alkyl lithium such as n-butyl lithium s-butyl 25
lithium t-butyl 'H&hﬁé‘.ﬁatﬂﬂ% Lk Glbebstpagdd, cyl-aely I%&xfib'y
n-butyl lithi E}%ac%gﬂarmunt t he afﬁowu ltTthiumto g usedalloir};t

‘reaction is 1-60X epui-2A° @nt él‘hepireﬁeta@k ySOILVtegxt 182peqﬁ¢mle'nﬂ‘§F,of t he

starting mater, o@k_‘le%gnyﬁ)&l%e(l 1ihds - WS ng&l)% t%%g%to%rﬁaﬁta &ﬁrpl ature

is from-120' era yfrom £1on sol vent
is preferabl yféblEtedtbdiujﬂ‘mE anc¢rtibeakd kiesadaien ( XIES a \Iv&aicdgems acteamted

nmagnesi um i s~ cted to. g nard reagent &?)F chis re cted 5
wi th conpound (llﬁ COmRREH ngéﬁeg@ﬁr?é“aﬂélﬁ Wt e%c ol’]’ﬁaln REL S

reaction tenpquatyl eths FdLPioA0REbOr HABE isPrebRrabbeye kborpe0' C to 40 C.
The reaction tine Is from5 mnutes to about 20 hours. Wien conpound (I111")

i s produced bPrasergbhy kigom rERIanko 29°Fn tThies reeqki Pt ifnd spfEsSenRe of an
ani on obt ai nediiBytEsaed i Mbyurabloyhohts hi um wi th 2-bromobenzene trifluoride
(benzene trifluoride anion) affords increased reaction yield. For exanple,

t he corrpound (11) cErebeaporRdsi(Zed’ ) akfc@rr@idﬁgetiobl’ﬁéslﬂtﬂ laddivhgl Bl Hew. O

(\L/'b) C'g?eé é A |CF%§ '\lf?aachgq NN B eridd o tNas/ andolN dbtRn¥adySteR-AR |
alkyl llthlum with 2-bromobenzene trifluoride (benzene

trifluoride anion) affords increased reacticn yield.
For example, the compound (II) can be synthesized

according to the following method.

R (Va)  Step A R/ (Vb) Step B / (Vo) Step C
0
0

ARG - ¥

——— —— /

N » N N

R Step D R Step E (an
15 (Vd) (Ve)

wherein R is a protecting group (e.g., trityl group) and Q is a
leaving group (e.g., methanesulfcnyloxy 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



O <N:: OHNylo N </ NI NN> R Step DR Step E 15 (Vd) (Ve) wherein

is a protecting group (e.g., trityl group) and Qis a |eaving groupl{ @“005
met hanesul f onyl oxy group, i 0- tol uenesul fonyl oxy group etc.). 20 In step A

lithiumsalt (VI) obtained by treating ethyl acetate with Iithium

di i sopropylam de is reacted with-conpound (Va) to give conpound (Vb) . The
reaction tenperature is from -800Cto -40"C, preferably from-800C to

-60' C. After rafdesttiegnmo2styys WOM@S (Vad egnebenw@%neda@yp@bndwéevcgf@an

be obtai “engy%x;elzﬁggeg@ Qxhd agls' Ngn8g80ke SY6 | &S JBhganese, di oxi de and

the like rmor conver eavi ng group, Such as
met hanesul fOnlmlra:('.hled‘mGSEﬁl’b?.l‘kd)ﬂmtlllnlgealadﬂoa tead ladtmertrobp) nstdie as
presence of a base, ound (I1) can be 8b ai n_e The co ound §%? can he

al so obt ai ned HE%FE’&P&FH PRLE HRFLG GIE6WI A ‘EY ¢ 3 RERT| B¢ty |

/> N Step NsHBr, %th%ppﬁe%n&é Tot fd )oaszhecsﬁﬁ@@@@du(z\éf )ce e bbealh@da
publication (Cristiane Pougat et al, Tetrahedron vol. 56, 2000,

1837-1850) is conveF’bédC@IBP odAd €98) Peyahse rekiiannd RCCRTAYRE okt cﬁ’ﬁec

acid and treggd, Wﬁg A-H35¢ to give conpound (11) . As the base,
pyridine, trietbylamne and the like are preferable. The reaction

tenperature is from Ctho 1000C, preferablly from 300C
N
| (7 — </ >
/
N HBr

VF) (Ve) - (1)

The compound (V) described in a publication (Cristiane

10 Poupat et al, Tetrahedron vol. 56, 2000, pp. 1837-1850) is
converted to compound (Vg) by a treatment with hydrobromic acid
and treated with a base to give compound (II). As the base,
pyridine, triethylamine and the like are preferable. The
reaction temperature is from 0°C to 100°C, preferably from 30°C

15 to 70°C.

. 0 OR' OH
)J\[N Vi) or HO . HO
Ar
‘ N Ar N - Ar N
| N> | LY ~ >
\

OR
e d N Step | .
R (1 0 R R
Vi) VI (X
Step R
Q
Ho Ho
A N — Ar l N
' ] ‘> Step K ‘>
Step J N P N
\
) R (1-3)

wherein Y is a halogen atom (iodine, bromine, chlorine), 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



15 to '70DC. 0 OR OH O N (VlI) or HOTNHON Ar " Ar C, \> Ar \>N%

YZP~, yff N~ Step I N (VI 1) (X 1) 0 (VI 11) Rox) Step H HO HOY 1A'(rMNm05
N) Step J \>Step KN ON k MR (1-3) wherein Y is a hal ogen atom

(i odine, bromne, chlorine), Rl is a lower alkyl group having i to 6 carbon
atons (e.g., nethyl, ethyl, propyl i sopropyl, t-butyl group etc.),

aryl al kyl group 26 17 NAY 2005 benzyl group etc.), and ot her

synbol s are asledef |,nb§nahbv@0umeSFeg I—ﬁnf@:(ﬁﬁﬁﬁ}n@ P15 axe rasadeédnedit h
l'ithiumsalt (q\é or organic zinc conpound (XI) to give conmpound (VIIIl). 5
When lithiumsa (VI).i S reacted, the reaction tenperature is from-800C
to OOC, preferably fnoste(,C dompodHd C(VIMien s ceapbaddvity 1)ithsumeasi®ed with

organic zinc c ound Ref or mat sk ) to_give conpo vill),
Che Teact i on WAIDEPaPtreHs rontonmoied o a0k BrEreramgp dil aboc 1o
.10 100C. The wRehon frah sy gﬂagem can beadueeparpd byaériwi hedpedesaré bad in
a publication (Alois FUrstner, ew. Chem Int. Ed. Engl. 1-993, vol. .32,
pp. 164-1.89) IrBp r8ftcitey Khe Ié%et abpipi BEQR ot6 BB mpeuri? Evi 1When corrpound

(I'X) can be okiaBeda TWer) rieduehBge@dpith (R i8S 8onE Wordddusiar gaet i on is

exenplified by
Reformatsky reagent) to give compound (VIII), the reaction

temperature is from -80°C to 40°C, preferably from -40°C to .

10 10°C. The Reformatsky reagent can be prepared by a method
described in a publication (Alois Fiirstner, Angew. Chem. Int.
Ed. Engl. 1993, vol. .32, pp. 164-189). By reducing the ester
moiety of Compound (VIII), compound (IX) can be obtained. The
reducing agent to be used for this reaction is exemplified by

25 lithium aluminum hydride, sodium borohydride, sodium bis(2-
methoxyethoxy)aluminum hydride [Red—A;“ﬂ and- the like. The
reaction temperature is from -40°C to 30°C, preferzbly from -
20°C to 0°C. Moreover, by converting an alcohol moiety of
compound (IX) to a leaving group such as methanesulfonate,

20 halogen (bromine, chlorine etc.) and the like to_give compound
(X), and heating the resulting compound in the presence or
absence of a base, comeund {I-3) can be obtained. The base to
be used for this cyclization reaction is preferably
triethylamine, ethyldiisopropylamine and the like. The

25 reaction temperature is 30°C - 120°C, preferably 50°C - 80°C.
As the reaction solvent, toluene, acetonitrile, methanol,

ethanol, a mixed solvent thereof and the like are preferable.

OR' R |
YZn 4 .
0 .
Y | .

y &N 0 HO *
Ar l \ — Ar N\ R Ar” i [ N>
N chiral l > /
\ }igand N N
R \
R - 1
1)) Step L VI - (1-3")

30
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is lithiumalum num hydride, sodi um borohydride, sodium bis(2-

i net hoxyet hoxy) al uni num hydride [Red-Al Tni and the like. The react}gdrMAY 2005
tenperature is from-40"C to 300C, preferably from- 200C to OOC. Nbreover
by converting an al cohol noiety of conpound (I1X) to a | eaving group such as
met hanesul fonate, 20 hal ogen (bromine, chlorine etc.) and the like to give

conpound (X), and at.i h | tL =) QHQg]] p e r. ..
absence of a base, Egn%gggdékﬁ¥é?%%§ﬁagg gbpgl e .cgﬁgQgéséﬁéd&&%ggﬁéé&nFor
this cycli zat icompoaadt i(¥D) | 3n prhef eralbkycet of ed hydidrabie, chiral ligand

et hyl di i soprop m.ne and the |ike. The 26 reagti tenperature .is.30' C -
120" C, preferf%k%rgﬁ'epgl%ﬁiky ag VFh8°PBSE?$oﬁ&g§?JenE$Etghﬁj g ral
acetonitrile, 1metRanobpti€iNBNGlctige- Bnxed SOttt dehek-aeivanshd hpdiidseiare
preferable. 0 YZn ---y OR, OR Ar N(X0O O HONHO Ar Ar >*Y, NN Nchirai k
| i gand N ¥ 2CWive)alipp qexiyative pregexemphifigds s@gprriss ofefbpy by

reaction of ceppquad)(Vil)i @NdnAnganh EoRLNCISOTRAURY (XE) uhd EiecRyesence of
a suitable chiral Iigand affords optically active conmpound (VIII1I) . As the

chiral |igané&lkepricabhgh st iciechphhpeal cohdiordalingat Fuénd@dtnoptdudaling 5
active am ne rivaj;l Lfi lles of the optically active
am no aIcoholgggffvgt¥§%§$ﬁ%ﬁéﬁggéfhcﬁgﬁggﬁa §§3i§ S%gh as ci nchoni ne,
ci nchoni di ne, (dunetHyhenimpiiidichernetdt, , 1 NeateiyiHZepyedoil héinemsEpredry, i e,

3- exo- (dinetg | ani ng) i sobar.ngol - met hyl - 2- roliglnenet anal i,0
enzyl - 2 pyTr BEPAFGRBREEY - L3Ry BPBRDT i PHINTIOPH ERGR Ty 1) RetiyT]-12
met hyl pyrrol i giefByapdrideidinee anExanpl eskof ERemppés cat Ithe aptivalayl ne
i nclude spartein and the |ike. By using a suitable_chiral |igand, conpound
(MI11") havin@cglﬁﬁs??%RF include” spartein and the like. By using a
suitable chiral ligand, compound (VIII’) having a desired
steric configuration can be obtained. The optically active
15 compound (VIII’) can be led to optically active compound (I-37)
‘under the reaction conditions similar to those for conversion
of compound (VIII) te compound (I-3).
The compound (VII), which is a starting material of the
above-mentioned reaction, can be obtained according to the
20 method described in W099/54308. It is also possible to obtain
by a single step for the reaction of compound (III’) and.

compound (XII).

0
Ar—X + z } N\> —_— Ar l N\>
N N
air) . - R Step N vin R

25 wherein Z i1s 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

30 (III').
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steric configuration can be obtained. The optically active is conpound
(VIT11) can be led to optically active conpound (1-31) under the rdatMAbRi0d
conditions simlar to those for conversion of conpound (VIII1) to conpound
(1-3). The conmpound (VII), which is a starting material of the

above-nenti oned reaction, can be obtained according to the 20 net hod
described in W99/54309. It is also possible to obtain by a single step for
t he reaction of confpoenrddund) (dhdcacompoifd iX¥hk)ly Defolved XptiCerllWA by-' ~N

\>\> 0 11') 1 1) NR.St N.(V.11) \ R 23 I I hsti.tut ed. am no
oroup (o0, S RelhEl Hnie e e AP N HoXPAR KBRS AR, CRPBEFI T o
etc.) and ot hendusynbes,s 1k )as Mefdded ,abodeasTéisonieddet isadtcabntibercarri ed
out under the sane reaction conditions as in the reaction of conpound (I1)

and conpound °PFELLY AFUFNRYIS00S PAIBEShEEENdUEH) I TS AFECEFRGRiENt | y

resol ved opsi eahlyi bty he ueeiebdacshi ¢l Alie(BofpourdeHIdRALBAK AD, Dai cel
Chem cal Industries, Ltd.) . Moreover, a diastereoneric salt with an
optical ly actS¢B282teF4 s produced and, utilizing difference in 5 solubility,

a desired optical | ya aghinve t6eMPEURL: 881, Rep-38PLt 8. AUTRENY £OF;ive

preferably separating the optically acti've "conpound of the preSent
i nvention, namenyouride Pprtdguptesant nattedt ioh, ananply caite raoduggiewnpound of

conmpound (1), articul arl. opt.i.call ct.ive ¢o of -t he conpound
of the for rruf“gg%)?c?fgi% al%s Og)rets%ra?g%o&%ﬁ%et ai ol&ﬁ&t ﬂ]g #%%%o%\imdné;s "The present
invention ¢ phatactilemlzednbypthealbe aftiare copbouad |gf adtd vemponpdund of

the fol lowing thecformua (Ly) 88 calORdrah, hegot il ea8e hining.
The present invention is characterized by the use of an
optically active compound of the following the formula (IV) as

an optical resolution reagent.

L}
HO-_*
NH
_ oH (1v)
HO™ x*
' 0

Particularly preferably, tartranilic acid of the formula

(IV-1) is used.
O
" HO_*
NH ‘
oH (Iv-1)
HO™ =*
0

The following.explains the case where tartranilic acid is

15

20 used as an optical resclution reagent.

Both the (-)-compound and (+)-compound of a resolving
agent, tartranilic acid, to be used in the present invention
can be produced by a known method, for example, the method
described in J. Am. Chem. Soc., 70, 1352 (1948), J. Org. Chemn.,

25 33, 3993 (1%68), JP-A-10-218847, JP-A-2001-89431, or a method
29



0O (R9)06 HO 0OV HO* OH O Particularly preferably, tartranilic acid _of
the formula (IV-1) is used. HO O NHO Ov-1) OH HO O The foll ow ng17MA Y 2005
explains '"the case where tartranilic acid is 20 used as an optical

resol ution reagent. Both the (-)-conpound and (+)-conpound of a resolving
agent, tartranilic acid, to he used in the present invention can be

P oduced BY 2 K00NDRE! ke 64 0S810BL 7, LORTERROM ) S88AARY L Ted i

JP- A- 10- 218847+ ) IPaA: 2001-i69481 d oanabaedashﬁti as29 reddlwinyg 200t descrl bed in

JP- A-10-218847. Both the H-tartran c acid and S % tartranil.i ¢ acid_can be
used as a resol vi ngTAgeRtLc eISSP;LEl&fOIPe% 130t CBh 168 ahS Pt FHX q(|u§8m(-5‘r’t'

mxture of thBecosmesivh off tthe Fermula. (1)1) papartuculby | yhd heonpempausd of
5 the formul a I-I) usin an optically active tartranilic acid, .can be

perfor med by thE FOFMOMA nd <t epdSipg &x R icaddipaahive t BT aediiCedtSt er
6- (7- hydroxy- af- gérﬁﬁufblaﬁkpﬁkrQh@[%@i&oﬁﬂnd @h@§§O|P&.%&£mple compound

- N- net hyl - 2- napht ham de, is taken as an exanple "“of the conpound of the

formula (1), parke c{#falrﬂ%ﬁ thad egonpolih gdue ot 6 Aedi by #am 2DH-PYFF ool 1t Ae
fol | ow ng expl:?% i‘ol '7”3}12 SN BE‘EE ol ﬁa‘?{iﬁmﬂﬂdé hﬁ aphi &Rl d %S)Jnggia#ﬂhi(%ure
e of  the

enconpasses no mc mx urec arning’t sanme” anounts
(+)- conpoundoénthé QGmmmmcE that fatmwla (M)xt prettomntarly nheoremnpbund he

opti cal ISOHEF% £Q E%é%nF%Fteaq?u?or'tan %JYiOWlng explanatlon In the
present invention, the -optical isomer mixture encompasses not
only a racemic mixture containing the same amounts of the (+)-
compound and (-)-compound, but also a mixture containing one of
the optical isomers in a greater amount than the other.

15 A diastereomeric salt is first formed in a suitable
solvent from an optical isomer mixture of 6-{7-hydroxy-6,7-
dihydro-5H-pyrrolo{l, 2-climidazol=s7-yl) -N-methyl-2-naphthamide
and optically active tartrahilic acid. The hardly soluble salt
that precipitates here contains 6-(7-hydroxy-6, 7-dihydro-5H-

20 pyrrolo{l,2-climidazol-7-yl)-N-methyl-2-naphthamide and
tartranilic acid in a molar ratio of 1:2.

When (-)-tartranilic acid is used as a resolving agent, a
hardly soluble salt is formed with (+)-6-(7-hydroxy-6,7-
dihydro—SH—pyrrolo[1,2—c]imidazol—7~yl)fN—methyl—2—naphthamide,

25 which can be isolated as‘crystals. When (+)-tartranilic acid
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—SH—pYrrolo{1,2—c]imidazol—7—yl)—N—methyl—z—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. 1t is also possible to concurrently use mineral
30



15 A diastereoneric salt is first formed in a suitable solvent from an
optical isoner mxture of 6-(7-hydroxy-6, 7- 17 MAY 1005
di hydro-5H pyrrol of |, 2-cli m dazol -, 7-yl ) - N net hyl ~2- napht ham de and
optically active tartranilic acid. The hardly soluble salt that
precipitates here contains 6-(7-hydroxy-6, 7-di hydro-SH 20

pyrrolo[ 1, 2-clim dazol - 7- yI -N- et hyl - 2- napht hai nide and_ tartranilic acid
in a molar ratd%-ef spch. a yeohlegicramiti W icsagidd RROsPhasdel eFhg

agent, a har l.u S t r 6,
di - hydr o- 5H p?/&lrﬂraolscgl[ 19%%1 ?&n% ddal?c?%?grgg:)ﬂél\f- %E&CHy agzgéﬁg%?hg%%ﬁ p1r0123 \Aﬁ:ch

can be isol at extias éluytsratsaCW}ema(mM; taidr aand itheadiile dkonsed thsaa

I t dl | .ubl Lt t
520119, SO L et MU S s shve

net hyl - 2- napht ham dehprece petatles soandn‘( +1)e e (U<l di 9Xy16es -6 (7T-hydroxy-

ol at 6d | n & G SELPURRPBPH T LA o or 1 R AL ¥ ot NOREA et | Zﬁﬂrbe

after renoval zﬁf htthampa@caz@dttaetxe@aﬂm@c APt dRfesusetobatde dradntifcani | ic acid
relative to 6- (p ydrox%/ 7-di hydro-5H pyrrol o[ 1, 2-c]i mi dazol - 7y|)-|
2net hyl - 2- napl¥FasFde°f s e 3e (PUPoRBAE, npd Saksise PBRABT ythe tRFSUgETf o] d

moles. it is Qil%%t@?ééh@ffct&l%”@@%ée%i%l%se r&gn&ﬂple?ow&e&/m 2005
acid, such as hydrochloric acid, sulfuric acid, phosphorlc acid and the

like, or prlgarq-?'llct?oé@ilé5511@,@0%s aethearic %@@Olp_réppéﬁpénohm%'mﬁm@aplc aci d,
mel ei ¢ acid, EthéggT%L&f‘%s"“dEQE{?y éﬂﬁ%@ ! BQi@%ﬁP{:jp}zP aghu.eve the nolar .
e referable solv e us

rati o nmenti one abov ent to ed di ssol ves
6- (7- hydr oxy- b tFladehrdi oeﬂkeqayrtte(hrlabyd_r@ﬁla]anﬁ ¢eszobhydydpyiemretlngt- 2-

napht ham de_andpantLonihis. a0, daes notosause ehenleal o ahanggsof L hese

conpounds, makes uce diaster eoneri ¢ sal ts Tess sol ubl e-
For. exanpl e, nidtréiles 18ucth (msh(aalcxatsnmhrnbe raéidlanels;teeshamﬁ aﬁmrtbpanol
2- pr opanol sete t her uch eth ert-

di
D ey cpRstatt ot ketrae | S i antras B EYs BehE:

hexane etc., aromatic hydrocarbonq such as toluene, xylene
etc., and the like can be used solely or in combination. The
amount of use thereof is generally 1 to 500-fold amount,
preferably 1 to 200-fold amount, relative to 6— (7-hydroxy-6,7-
20 dihydro-5H-pyrrololl,2-cl}imidazol-7-yl)-N-methyl-2-naphthamide.
The temperature is generally 15°C or higher and may be any as
long as it is below boiling point of the solvent used.
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
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di mret hoxyet hane etc., ketones such as acetone, 2-butanone etc., nitriles
such as acetonitrile etc., esters such as nethyl 15 acetate, ethyl ah’éMén%
etc., hydrocarbons such as pentane, hexane etc., aromatic hydrocarbons such
as toluene, xylene etc., and the |ike can be used solely or in conbination.
The anount of use thereof is generally | to 500-fold anount, preferably 1
to 200-fold munt, relative to 6-(7-hydroxy-6,7 20

di hydro-5H p.yrrol o[ 1, 2-c)i m dazol - 7-yl ) - N- net hy~- 2- napht ham de. The
tenperature i s gendhel byl250horodtiadgher aad ayddeommyseas byl ang &sowh i S

bel ow boilin int of the solvent used, Qne of the salts n, be :
crystalli zedq‘léj)t%é’(?ol i T oﬁxaﬂ?&ﬁ(:e%??af?%ﬁ i tterreaft&drrf"rllﬁhdiagg?ﬁ UG
salts. Dependimn@moBquddutheononidint itenschael@sshe b sabéneadn bg it is
precipitated by only ,allowing to stand at roomtenperature, w thout a step
of cooling 50rt@ﬂ¥@€%t"’115¥1i Bh . aIROYST BESEY t ALED T AR GBS SOSAPE can he

easily sepangffd DncasgeReld, $@l dueslut 88: of RS Al Fet BRGwut SYghanBo as
filtration, centrifugal separation and the |ike. The separated crystals of

t he di ast er edier ild keal endarhacliberetad hbgherlliraatives nddeb¥argxyyda/-known
met hod, such recrystalli ian _and, .t like., Lt i SQ_| i bl

to~sol ate anﬁgjﬁﬁrgalg%éyé %ﬁ?l\z/oghd%rrﬁggﬁ%d?%g% ?lrggie) f]\({)rn{ ne&(?sylli ?1 #%ggﬁgérxﬁ%%f a
35 salt, fromd heeabtlesactoxiiorg abt er spedvablwfidihedpasatiohubéehodl 17 MAY
2005 salt. The_salt t?us obt ai ned can hg deforg)oseag[.b an¥ kngwn met hod.
For exanpl®8, ¥& 851 {11553 &FWCPRTAMRAPTT o R & §4BEBTS ¥bI uti on
to achi eve tRatdbpecbrgienersdiventi bnisthet I £d ed Theet BraatmenteauiscHbase, such -

as an aqueous sodi um hydroxi de solution, an aqueous sodi um bi car bonat e
sol uti on and PasigePrpreedargensi@livbafatebemptiaaiys ofctfirted 610% Hpdedeyts, 7-

di hydr o- SH- pyigee] Oahd tife Ghohilk 082 Olnd Wdde -+ BRL Rkka?; gaphidayua g i s
treated according to a soll d-sol Ut i on separation nethod, 10 such as
filtration af®leentrirbiee wepdecatrdh; oheaomsertsation of the base is 1

15 - 50 wt%, preferably 1 - 20 wts.

It is possible to recover the optically active
tartranilic acid used as a resolving agent for recycled use by
making the basic aqueous layer zfter separating 6-(7-hydroxy-
6, 7-dihydro-5H-pyrrolo{l, 2-c]imidazol-7-yl) -N-methyl-2-

20 naphthamide acidic with an acid, such aS'hydrochloric acid,
sulfuric acid and the like.

In the same manner as in the above-mentioned method, the
compound of the formula (I), particularly the compound of the
formula (I-1l), other than 6-(7-hydroxy-6, 7-dihydro-5H~

25 pyrroloil, 2-c]imidazol~7-yl)-N-methyl-2-naphthamide, is treated
with an optical resolution reagent of the formula (Vi), such as
tartranilic acid and the like, to give an optically active
compound.

When the compound of the present invention is obtained in

30 a free form, it may be converted to a salt by a conventional
method, and when the compound is obtained as a salt, it may be
converted to a free form or a different salt by a conventional
method.

The compound thus cbtained and optically active compounds

35 thereof can be isolated and purified from a reaction mixture by
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wi th an organic solvent and the like. The treatnent with a base proceeds
generally at a tenperature of from-100C to about 25'C, and the amiu?nMAY)fZUUS
the base to be used is 1 to 5-fold noles relative to the salt. The
concentration of the base is 1 .15 - 50 wt% preferably 1 - 20 % It is
possible to recover the optically active tartranilic acid used as a

resol ving agent for recycled use by naking the basic aqueous |ayer after
separating 6- €7knpdroRrgth®l, 7 sgichy df Pl by rieneIeT, gorfentwnatdssl - poyrgnt
NT-methyl -2 29.0aphtham deAdidhe WLl A add, syehape; fdigpehl oric acid,
sul furic acid and the [T1ke. In the sanme manner "as in the above-nenti oned

met hod, the cerpyahdl bizathenfochubmatdgragiar eindulthel Yyikde conpound of the

formula (1-1), other_than 6-(7-hydroxy-6,7-dihydro-5H 26. pyrralotl, 2-¢
o1 dazol S7-y1) - N ety PeaSriRar e TR PR o Bresfetin
resol uti on seaggenp niytihe fseximiba éMino talp,agarbaxyl anrdurc aadi dyanexghe
like, to give an optically activ conpound., \Wien _t he co und of the
present invenBrEhPi Qt o‘%%eaicﬁg‘ﬁopﬁg %b 2 Ei‘alrjg:e YSrRPL] JEO rﬁ?%:‘&?ﬁ\?gﬁ%d to a
salt by a conyegtiosalbutreihedevand vhethd heaeenBa)NEhéseiabtidienpdoBScBiSAl t,

it my be converted to a free formor a different salt by a conventiona
nmet hod. The c&HPBRNEER R asldedi Ad BRPEI Lvakl fnavkivthashpounds 3, 5

thereof can he isolat %@%Qoreeem&dg;a@ﬂo% LRARLI OPndE & e eQ)ém?§gfi1gd MAY
2005 a known nethod, such as phasic transfer, concentration, solvent

extractiongof farnybnadndliGtd [dldvilonarbeoyst ald igzat kortylr aeromsicalvili 2&tk bn,

chr omat ogr aph like. Alnt e- tign respect. ve reactions, a
protecting . éhgggh%gﬁ%oym}gé Sé‘eed a? gﬁgﬁyn%{%g:"élﬁ qgai|gt')bxn>}?%%orx lfﬁ%%ﬁgy?’
hydrooxyl groaphokytimbaoipetind) prolzemsaldxdaebentlt oChe subjléglexyt o

e2CL0n DU LiLeberanl. 19, IEeheact Lon, wheLsl a.Lhs Y ohat o oroup car
benzyloxycarbonyl etc.), trityl,. phthaloyl, N,N-

15 dimethylaminomethylene and the like,'all of which are
optionally substituted. Examples of these substituents include
halogen atom (e.g., fluorime, chlorine, bromine, iodine etc.),
formyl, Cj;.¢ alkyl~carbonyl (e.g., acetyl, propionyl, valeryl
etc.), nitro group and the like, wherein the number of

20 substituents is appfoximately 1 to 3., |

As the protecting group of carboxyl group, there are
exemplified C;-¢ alkyl (e.g,, methyl, ethyl, propyl, isoproﬁyl,
butyl, tert-butyl etc.), phenyl, trityl, silyl and the like,
all of which are optionally substituted. Examples of these

25 substituents incilude halogen atom (e.g., fluorine, chlorine
etc.), formyl, Ci-¢ alkyl-carbonyl (e.g., acetyl, propicnyl,
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;-¢ 2lkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, tert-butyl etc.), phenyl, Cy-10 aralkyl (e.g., phenyl-Cj_,
alkyl such as benzyl etc.), formyl, Ci_¢ alkyl-carbonyl (e.g-,
acetyl, ‘propionyl etc.), phenyloxycarbonyl, benzoyl, (C740
aralkyloxy)carbonyl (e.g.,'phenyl—CLﬂ alkyloxy-carbonyl such

35 as benzyloxycarbonyl etc.), pyranyl, furanyl or silyl and.the
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As the protecting group of amno, there are exenplified Ilo fornyl and Cl ?
al kyl - carbonyl (e.g., acety~, propionyl etc.), phenylcarbonyl, CL BT MAY 200
al kyl oxy-carbonyl (e.g., nethoxycalLrbonyl, ethoxycarbonyl etc.)

phenyl oxycar banyl, C 7-10 aral k *oxy- carbonyl (e.g., pheny.1-C -4

al kyl oxy-carbonyl such as benzyl oxycarbonyl etc.), trityl,, phthaloyl, NN
i s di net hyl am,ngnet en d t he ti_onal

substi t ut ed. % ¥£ P eé%lfﬁﬁsppﬁﬁgﬁfilYnéﬁp tu%a oggﬁﬁgggh1(éf

fl uorine, chlmhhee sbbﬁ@iM@aﬁkDdmneuéhchﬁloaémﬂandm (@1g6, afkybrnmébonyl

(e.qg., acetyl, oglon¥ val eZ:yl_ etc.), nltro‘ggoup and the |jke, wherein
t he number ofc§é°§ BEt ?%@ntéhr%‘%ﬁ%ﬂo%?nﬁtel?eﬁh FLhyjg PH@pb}dﬁébtwng

group of carbegxyh,grodp Gkh%ﬁQyir@a gxenpldfieet. G a@kghk¥£cﬁeé§lbedﬂylhy|
ethyl, propyl, isoprop g*@ butyl, tert-butyl etc. enyl, trityl, "silyl
and the |iké, etal),onl cQ‘i-’CaJlPeaaét ﬁibﬁailwe»suﬁ’sfmetl@t éhe Bkt et of t hese

2.5 substitue lpyorine, chlorine etc.),
fornmyl, C 1- 6gru y?g%ggﬁ% %{%%§@°§?R§Eé§¥gl'%%6%|ony| val eryl etc.)? nitro

group and the |ike, thareanangethanpeoted’:tlmgjbﬁid@ueatmetlsoaﬁprcmd metrelsyg |

to 3. As the rof ect roup of hydr oxyl gr there are 30 exe | ed
Cr 6 al kyl (eB6 ° Tt Eritabhs YBReRYe, &ty | 1RES i1, SRR R o8
etc.), phenyl coﬁﬁri@mg adﬂeatn(eatgmtﬁheﬂyécﬁ badskyl rsa@dat:&m Jenzyl etc.),

formyl, Cd-c, alkyl-carbony] acef - propi onyl etc.), _.
phenyl oxyca? bBPﬁ?FX ViRhet d&ﬂdla%eo 1BYILEzY |W§PB€%§/?%@ FoiNReNy| - Cl - 4

azkyl oxy- car bae¥hy §@E%h£%é%r%%mEQBﬁy£QKYQ@&Q@P¥£mﬁHd§uh fPYE AT, daunaaybm or
silyl and the 33 17 MAY 2005 all of which are optionally

substi t ut ed. Eﬁaﬁ®¢%§ﬂb$1ﬂﬁe§ék§ub§tﬂ§%@nts i ncl ude hal ogen atom (e.g

fl uorine, chl ori neret lcc%oﬁw 3] kil (e Gty bs Stiile O y,%qglsew )

phenyl., C, 10 ar phenyl - Cl - such
nitro group aﬁdrm¢m914la§lUMme¢élﬁnthel@unﬁgphoﬁaltLﬁﬁﬁJHNﬂ@ﬁﬂSSpéhblllty

apprOXi”atE;yi& &Qték and has superior oral absorbability. As such acid,
organic acids, such as fumaric acid, oxalié acid, malic acid
and the like, zre preferable, particularly preferably fumaric
acid. ‘
The compound (I) and a prodrug thereof (hereinafter the
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,zp—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, cali, 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 foxr 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



For removing the protecting group, a nethod known per se or a nethod

anal ogous thereto, is used. For exanple, a nmethod conprising treatﬁﬁhMNﬁN%
an acid, a base, reduction, 10 ultraviolet radiation, hydrazine,

phenyl hydrazi ne, sodium N- net hyl di t hi ocarbamate, tetrabutyl amoni um
fluoride, palladium acetate and the like is used. The conpound (1) can be
obt ai ned as stable crystals by formng a salt wwth an acid., Such salt has.
hi gher sol ubi I¥igFusi smepfteRe By am®NaESElperTasY sVarrame orading thikeAs such

acid, organic acids;,spgh YR G Jaci gy Ac%e@CHH, 4 GicQ ‘the
i ke, are preferable? part%%ﬁ%arlf pFefera%Iy ﬁ%ﬁric %%?%ﬁﬁ% eec8%%§ nd
(1) and a prodrgegptt herpofa (thetiaiimaf tertt heprpXEdest foamet bzl efnerpgent 0 as

t he conpound of the present invention) provide a superior eff.ect as a
medi ci ne and sHow &€ 625??%‘& A |*3?r§?ﬁbé%,no% s‘?seergiQS%Cﬁ??@Q%%/naslés-i nhi bi t ory
activity. TFheyampetnddofrdiherpiregent as nvetisarashpws | ow toxicity and

| ower side effects. Therefore, they,can be used for m ls 25 (e.g.,, human,
el T horse pror  dBEe RO ish oy trRoRLes TS A EREL OF pRN S 61 SPEF RN

are useful as,efffRbte¥adR|vher ivsednNalandl OFRRBNOECMSIHQUGA thedugi Afledgant or
(i1) an agent fox the treatnment or prevention of various di seases such as

di seases rel @hegreseahirpydr prrastpogen, thareryas the)ehieqracyniclAcer, 30
metastasi s or JGGYLEEDGendf HlBgRaNtad YR )céﬁb%é?tﬂfrﬂ%% €an§ANLELp T east

cancer, uterine cancer, ovarian cancer etc. various synptons
acconpanyi rig tfiee eapveis, (Hhare apai mentcerdtbxibatencot)limiteed 3p, pllesxtatic

ofant - type 3SCoranarteTE  BRABRaE T oSS S L of orpre S Aden S BET S of 34
17 MAY 2005 u‘_taertmmetmjdm'hy:‘cpmt;‘znqsitaitico\aatypsg/mtrsj’rre “@pidnthe Iike_. In
that - Suppr eseBL SFPIAE on BFBRIRSEERC. B AR SLbecRaIE O AR GHEBTe
estrogen (eStﬁQgQBitSDg action of cell growth factor and its receptor” and -
15 the like (hereinafter to be briefly referred to as a
combination drug). Besides the combined use, the compound of
the present invention and a different compound that provides
preferable efficacy (specifically, various efficacy to be
mentioned below) when combined with the compound may be
20 contained in a single preparation to give a mixture.
Examples of the “hormone preparation” include fosfestrol,
diethylstilbestrol, chlorotrianisene, medroxyprogesterone
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, testolactdne, aminoglutethimide, LHRH
recepfor 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, ethinylestradicl sulfonate,
aromatase inhibitor (e.g., fadrozole hydrochloride,
anastrozole, letrozole, exemestane, vorozole, formestane etc.),

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

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



5 synthesi zed from androgen as a substrate). The conpound of the present

i nvention shows a superior effect even when used al one. When conbi ret MAY t294l5
a different pharmaceutical preparation or therapy, the effect can be
reinforced furthernore. As the conbinati on drug and therapy, io for exanple,
there are nentioned, but not limted to, "sex hornone agents (hornone

preparation)” ,g; ?A&yélactwlaaq AgeRbSe  prd K4 TRLAROLI t e85 g cinost ati ¢

anti biotics" al kal o1 ds™ i mmunot her apeltic agents'
"phar maceut i cééxagema§onmhpbednm@ome ,orbectfamgéhiasgn@mfhrﬂfmmol@na its

receptor” andoL.5, the like CHSLEINAl o, b0 Be bLI of vorelarsed t g as o

combi nati on df ug) esi i ned use e’ tohpo the pr esent
i nventi on andratthdfd et anoapenhdcd hidlgyr meitdbslipnedEradil imcatif i(eagy,

(specificall y .vari ficacy to menti oned bel ow) when conbi ned with
t he conpound ?/ %%Oolfo ESnt)a?‘ﬂédt?%blal]%‘? 'ngl e preparation to give a mixture.

Exanpl es of the ' e@rSEafEé'WHHLyJHﬂlﬂgeaﬁéﬁfgﬁtIﬂ&Lude nitrogen
dlethylstllbestrol ch orotriani sene, inedroxyprogest.erone _acetate,
megest erol acBeaEaLdc F?Ilc‘}lrﬁﬁéﬂn’éﬁ%t%%’toéld@yé?‘é%‘é@%l%etcé‘tréra@%‘é&bl

al l'yi estrenol Qféﬁl{d %ﬁmd@‘?pﬁfééfaﬁﬁﬂf‘e %h?#é%&“éz?ﬁ?oq&fd@e' 92&?&%‘ fan

IevorrleIOX|fe ant i estrogen citrate, torenifene citrate
etc.), cont rat@pila/tee pfubulfmpmlwtane hiydsooh het o, mEfiomaghdtet hi m de,

LHRH recep} or pe Lil%t orda[:LIf;EaR‘lz—lngeec quIriu%g Héiiﬁ%ﬁf%‘c‘, reCser I|n cetate,

buserel i n dceta €uprorerirn aceta ep %n’fagonl st
(e.g., ganiresodjugettraeéhikenahesladniine, etan)n]mtﬂmal O])Gnﬁ.ﬂslte.neepl ti ostanol,
et hi nyI est radl oI sul f onat e, romat ase | nhi bi, %e. fadrozol e

n aﬂ?qﬁﬁ

hydr ochl or i deStT SRR GP0l BIPP {‘?nbazrbl &Togx B ‘?’a $Fdite, St oPhestne

etc.), anti Md;g@tlﬁe geda}ﬁiélﬁ:a’m @xalbbcat uh Ard Ther e tHnl ibh, aBindemet €ina, 3. 5
Sa-reduct ase i nhi bi tor .g., finasteride, epristeride etc.), . 35 17 NAY

2005 adr enoc‘é%l?W%ldHH-F‘nﬁﬁér%?%%ei'orfroé:@mﬁsu%%'r (RSN ITHEEAREt hasone,
predni sol cie, phef @Rt hasehfus t 14 AMEnR3BRide, treosulfan, trophosphamide,

zinostatin stimalamer, adozelesin, cystemstin, bizelesin and
~the like. | |

Examples of the “antimetabclites” include mercaptopurine,
6—mercaptopurine riboside, thioinosine, methotrexate,

20 enocitabine, cytarabine, cytarazbine ocphosphate, ancitabine
hydrochloride,YS—FU pharmaceutical agents {(e.g., fluorouracil,
tegafur, UFT, doxifluridine, carmofur, galocitabine, emitefur
etc.), amninopterin, calcium leucovorin, tabloid, butocin,
calcium folinate, calcium levofolinate, cladribine, fludarablne,

25 gemcitabine, hydroxycarbamlde, 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 sulfzate, 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

25 1like.
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etc.), androgen synthesis inhibitor (e.g., abiraterone etc.), retinoid ﬂ@ﬁh
an agent to delay netabolismof retinoid (e.g. 6 liarozole etc.) dntt MA 5
| i ke. Exanples of the "al kyl ati ng agents” i ncl ude nitrogen rmustard,

ni trogen nustard-n-oxi de hydrochl oride, chroranbucil, cycl ophospharri de,

i fosfam de, thiotepa, car boquone, inprosul fan tosilate, busulfan, ninustine
hydr ochl ori de, mtobronitol, :zo nel phal an, dacarbazine, raninustine,
estranusti ne phosph&ﬁémpkﬁﬁhQﬁnthﬁw“@ﬂhyteﬁkk%#ﬂkﬂﬁ"néncééﬁﬁu§t¢WR§ldeonust|ne

SLIePt 02001 N, ) Ot AR SR80k A6 GRELOD! Al e T SPLELE D dn hRLRL] N

nedapl ati n, atrn retdmn arustine, . di bros p1 dium

hydr ochl ori de,viholesinst snkfa tpr,e denipsti de, mm:reépavmobehhmta ’nd the
t enozol om de, .t.reosul fan, trophospham de, zinostatin stimal aner,

adozel esin, c &stin, bizelesin and the |ike. Exanples of the

“anti met abolsi t es” i PrintisiEe STRYTC afpleO Plifniigo thdrafRfutdpt apentse (BRNSiidelude
t hi oi nosi ne, nethotrexate, 20 enocitabine, cytarabine, cytarab-Ine

ocphosphat e, &HEEPaBihe Jfﬁ/ﬂ?l@bhlsélzpééra’& R HEeRe éh??é’&?xfag]é’r‘fteé’f?éoﬁr

fl uorouracil, 1n%%9§&ﬁﬁlnlﬁﬂ%eﬂ%ﬁﬁh&%“&bﬂbﬂ@1séﬁﬁﬂﬁgkﬂﬁg 93&@6&t5§¥aﬂﬁlo€?1é5fur
etc.), aninopterin, calciumleucovorin, tabloid, butocin calciumfolinate

cal ci um | evof (ﬂollﬁm’estbm@dﬁlmgnéacﬁPHda?Iésﬁihf@Poze"élgen%YmE?miméﬂn, BCG

hydr oxycar ban- | i
 azofur i n and FReorl e R er Bl bEEKD, 1 dRELb1E, ol R Roe2a80 .
i ncl ude actlion(mpcpnazpl atd idveydiigeC, mitonycin C, chrononycin A3,

bl eomyci n hydrochl o %d&e kil e r111I£ate
C

Mol Ci suI fat
daunor ubi ci n hydro ofi de goxgru Ir'cin %td(fr % I gglgdep C AT Ui ((::i’% agents

hydrochl ori de inpiibatidg cidt ipdio@chher celE] gx@pnthulﬁact@rhaymha(ﬁﬁ @kekcdptor”,
neocar zi nost ati n, {?Pt hr amyci n 5ar c% CI n, carzi Eo hilin
d

orubi ol 0 hy dPBINFOFFHESCS FefoREnEr Enet Py b AP of F QBT HAR A LT At don
hydrochl ori decgndeihe. 38 .LhekeraBH &l £aMd¥r20Rbch is a peptide having a

15 molecular weight of not more than 20,000, and which can show
effect upcon binding with receptor at a low concentration is
exemplified. Specific examples ihclude (1) EGF (epidermal
growth factor) or a substance having substantially the same
activity therewith [e.g., EGF, heregulin (HER2 ligand) etc.],

20 (2) insulin or a substance having 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
fe.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 (heregqulin receptor), insulin receptor, IGF

35 receptor, FGF receptor-1, FGF receptor-2 and the like.
37



Exanpl es of the "plant al kal oi ds" include etoposide, etoposide phosphate
vinbl astine sulfate, vincristine sulfate, vindesine sulfate, teniposi &@‘Y 1003

paclitaxel, vinorelbine and the |I|ike. Exanples of the "imunotherapeutic
agents" (BRM include picibanil, krestin, sizofiran, |entinan, ubeninex,
interferon, interleukin, macrophage colony stimulating factor, granulocyte-

colony stinulating fact r Rojetin oxin, B vaccine, .
Cor ynebact er i um par ¥ ?Se\Pfr/ntgﬁl ephﬁﬁtf‘?/%%%% &@eRFS i%bkfjot(:l&?a?&itlﬁﬂd
the like. As blﬂethée&élgrgszm aetebr”i indhede Féshﬂﬁ%@l@dtsig@élr&gﬁfﬁe&l
inhibiting action of the cell growth factor and its recegtor"

subst ance can9be"iRefRG=CY Gy §§CFPt@ﬁh’§h%‘é%°fpr AiFerst Foh r‘?ﬁeﬂ%ﬁrl s. In

general, a fa is a t, sl I i -
Tore than 20 566-25m i %ﬁ%%@%hiﬁﬂﬁﬁupﬁﬁ?ﬁﬁ?n?ﬁf ety .

| ow concent¥ atyopsise lebmﬂ |1ﬁ1medlt6pecw¢1c axdmsises i(REF LRCqPHOTEGH

(epi der nal a r S sane
activity there%l%?l“{l 9(1%:1) %#ggu ( ﬁ% |}§§%d§§%é a’ié }4(2%1 E) insulin
or a subs Lanmhiiai/tdmg ,smiwsztoarﬁt |(EGFyrédfmot&mmIERacttwbtsyné Herrreasiet h [e. g.

i nsulin, I|nI|ke fact.or | G- 2 , (3) FGE

(fi brobl ast g B{}\ifsll"‘ll?%@t l%ﬁbs{ VARG & é}f’%&ﬁ iefiﬁr)?SISHBHSQFre
activity theresit h;rcb&lg f,ac%lrdtaﬁaF&ce;b@ﬁd G hedeo tKGEnt kes@tdenaeyt eagleows h
factor), 25 FG--10 etc.], (4) other cell gromh factors [e.g., CSF (col ony

sti mul atlntff%’é‘?o e JE@S-(erythropoietin), tL-2(interieukin-2), NG (nerve

growth factor), PDG; (RIBHELAL tdCEhY e it 5 oh@st @ﬁlm&r@f@l@a&aﬁééﬁﬁm ng
grow h factor 0), HG- (hepatocyte growh factor) EGF (vascul ar

endot hel i al glampalf%qﬁtr@rs)e,eta@eylae@l%,nd:nw@rlbialzéneThy;dm@cl@mléue,otolpﬁb,t cel
growm h factor’ receptor as aﬁlt has bi.ndin (?hablﬂty wth

t he above- na%’f?%(%/ﬁaoam@é’ Ny F o neF aé‘ieorrcuréﬁéc PRt RRATIBIES i AT UdY EGr
recept or, BERRogdies@gdase Tedepibifor i fesul.i,n irévepeoen, |&pa3ecraceptor, FG-
receptor-1, F’t%:porlescoe etr%rs_e I?ndnltuk&glil:érke(e g., sobuzoxane etc.),
differentiation inducing agent ({(e.g., retinoid, vitamine D’
etc.), angiogenesis inhibitor, a-blocker (e.g., tamsulosin
hydrochloride etc.) and the like can be also used.
Along with a chemical therapy to administer the compound

20 of the present invention, for example, a therapy other than the
chemical therapy such as an operation including orchiectocmy,
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 LHERH receptor modulator (LHRH modulator)
such as LHRH receptor agonist ke.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 C;7,20-lyase and shows less influence on
drug metabolizing enzyme, such as CYP3RA4. 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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37 1 7 MAY 2005 Exanples of the "pharmaceutical agents inhibiting act%&& a{
the cell growth factor" include antibodies against cell growh factbf d 5
receptor thereof, such as EG- receptor antibody (e.g., cetuximb) and HER2
anti body (e.g., herceptin); 5 tyrosine kinase inhibitors such as Iressa (EG-
receptor tyrosine kinase inhibitor), TAK-165 (HER2 tyrosine ki nase
inhibitor), GA016 (EGF receptor/HER2 tyrosine kinase inhibitor) and the

| i ke; ribozymEhtehatimimhg thiats cexpisssodncaipounel (Ifrand hcdrddinet ianddrer et or
t hereof; anti-s n;e ngdica nts io gngptheﬁgike .In addk}ion to %he

af or ement i oned ph&rTatett i%08 FBATRY 1) Adish FagPhARE Oh &% ENeSe

procar bazi ne hyeooehhesigle; embalbteps®t@panehytnneDsptLi omebgeetalor
hemat opor phyrin sodi um topoi sonerase | inhibitoagggi%., i ri;not ecan,

t opot ecan et c 2Amini §teipbivdidheaBe 1391 nAPBi €% ( §8BRIBX AR S9) |

differentiagi _91'3%7! BAUSI ) 308RL th8t Il id KNG CrpYb &l RHcrltn) e
angi ogenesi s inhibitor, a-blocker (e.g., tansulosin hydrochloride etc.) and

the like can Betarstned e aRPEARrivth dersmelingapnt Hee Asinind sE8AT HOBt er t he
compound 20 BEQEgﬁsﬁrfzﬁrﬁ%tis‘tQ‘é‘E%ﬁOPouifeor dg?é@g&]e,e’%cﬁnﬂibﬁrtﬁg)ﬂ Qﬁgel{het han the

cheni cal therapy such as an operation 1 ndluding ofchiectony, thernotherapy,
radi ation thedapg.and the |ike can be applied in conbination. Particularly,

t he conpound of th resent invention can 25_nmore effectively renove

andr ogen or estrogg%l?? ﬁuqnqréoc?é \?\‘%m nterd"1 4ok Sgrr%?rf‘%cf%dﬁ (v&vi)t ﬁmén LHRH
recept or nodukamnbingtidHareduliat nef pattailruasriyRH mece)nt ahdagonpsind &.Ig.
goserelin acetate, huserelin acetate, leuprorelin acetate etg.) and LHRH
receptor ant 24§8nf J(I@t_d.o?‘ Gﬁﬁﬁr%rlﬂr&,ne_(?éf_rtﬁ’r BFi%@ﬁf%ePH-ag?é?}s%%l?ﬁe
conpound of tBEcRI &&RIHi JtREeAbhORodaSi NicrmpIeEe6d ivy ti1)t aaht RISt khtion

Cl17,20-1yase and shows |ess influence on dru _netaboLizing enzynme, such as
CYP3A4. Ther ePdr@, sirglephesmagapiical @@gﬁéagh%@ RRtaitiedaPYagEhil MineR Pess

limtation ONformulation of compound (I) and combination drug, (2)

15 simultaneous administration of two kindé of pharmaceutical
preparations obtained by separate formulation of compound (I)
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.qg.,
administration of compound (I) — combination drug and
administration in reverse order)vand the like.

As the pharmaceutically acceptable carrier to be used in

30 the present invention, wvarious 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
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conbi ned drug. 35 For conbi ned use of conmpound (I) and conbination dr u?’@ fﬁg
17 MAY 2005 the administration time of conpound (1) and conbinationl H 1
riot limted, and conpound (1) and conbi nati on drug nmay be sinmultaneously
adm nistered to the adm nistration objects or admnistered with tine |ag.
The dose of the conbi nation drug 5 may be simlar to that clinically

enpl oyed, which ca determ ned as ria dependi ng on th
a:jnr)n n?/st rati on* %GB eEnga’é?ﬁﬁ‘?ﬂSSt FH% Qp{){}? gﬁ?@ﬁgﬁec% Ynaﬁdﬁﬁtéﬁast he

| i ke. The nodeueh admuni sitaddgdn cof aﬁoar@@mdldalr)t anrd cb0oeonbi dadrign drug is
not particularly Iimted, and conmpound (1) and combi nati on dr ug only need
to be conbi ne@“6RtEBAT nFad ridid dike SaRhPadMed satqcé’tlidéﬁgnﬁﬁealgoré@?ﬁ{qnﬁ ed

by (1) adm ni §63LH0N pQred ﬁhegéfm%@%ffe%ge o atﬂc%d%bt al-pgde by
si mul t aneous ~formul ation 01?‘ compou (1) "and corm |nat|on drug, (1 2) 15
si mul t aneou$ atirnisst r2tmnamidfoll wetkiaks @fyqﬂwlrlrmeeaeilbalosw giplaatidt i ons.

obt ai ned by separate, fosr:L llatl oné? ?gﬁggg%mldﬁgel) p@ f |on%g§%h?)@5grk§%dgyof

the same adnmi Ai'Stration Foute, a(: ag adm ni S
phar maceut i calthpr ephratmcmancﬂluﬁal negnbyi xaepzafmeztfeor malL atwonstfaredrpound

(1) and 20 conbinatio t he sane ad str ute

si mul t aneous §8hncn| E?rja %’% &%iltlﬁﬁ R?%d@%ﬂlg‘r% E% ?F eﬁ?‘%‘ﬁé{?it?gns
obt ai ned by separBtgdéeringdaldeor -0kt eompaunek 101 osandscerbsdAatD-atanthi g1 by
different adm ni strati on routes, time lag adm nistration of two kinds

of phar nacéft fiééFr%r DRI ORY 6)9%%19%#rbﬁwgéﬁawafepfbrﬁ%m&tqedﬁuapser
conpound (1) gvgﬂgmﬁ%lorao%ugnmu@é ffgrent pﬂgfféfﬂbslté A-QR16QUL ESLHEL- O-

adnnni strati on 0 ound. (1) conbination drug a admnistration in
reverse order )ilamdte@eaﬂmge agaptt hechhde mh,cmomemm@wpw to

be used in 3Q, EQngrﬁ?elﬁf}{]ltaléeﬂ‘i‘ég&% cal"c?fdn?“%r%%%@ﬁ&ﬁef‘i‘&'sé ?H&%H@,Cs‘ééﬂﬂner

subst ances for conv producti on mat €ri al are” used
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, alcchol, propylene glycol,
Macrogol, sesame oil, corn oil znd the like. Preferable
examples of the dispersing agent include Tween 80, HCO €0,

20 polyethylene glycecl, carboxymethyl cellulose, zlginate sodium

~ and the like. Preférable examples of the solubilizerrinclude
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, ﬁethylcellulose,

-hydroxymethylcellulose, hydroxyethyl cellulose,
hydroxypropylcelliulose 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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appropriately added as an excipient, a lubricant, a hinder, a

di sintegrating agent and a thickener to solid preparations; as a sol Ve‘ﬂﬁY,m%ﬁ
di spersing agent, a solubilizer, a suspending 36 agent, an isotonicity
agent, a buffer and a soothing agent to 39 17 MAY 2005 liquid
preparations, and the |ike. Were necessary, additives such as an
antiseptic, an antioxidant, a coloring agent, a sweetener and the |like can
be used accor diingate anddieenitikenal Prefeiriabde E’xaﬁ;eleeé)loé ékenpbeshixg t he

exci pi ent |nclude | act.os 5 su e, manni,t ol tar aII|ne
cel lul ose, |igfe aﬁ%%‘%u?e@lzly ic%lé‘i%(-j aaﬂ% EF? gf%%éi)

of the lubri Qﬁntthlan@ﬂlmpm@e.ﬁwﬁa&wﬁﬁ@xy@ah@bum ﬁﬂﬁreaét%rs tal c,
colloidal silica and the |ike. Preferable exanples of the bi nder

i ncl ude~cr yst &RlprePEEIUl oenzylcr b0 D MRgRREBYL RECAdr idghydroacetic
hydroxyr) rog) \élc‘iel | b 0s& S: Mar Qiﬂéﬁp‘éf?@ﬂi@ hybf@féfﬁﬂ%e’example? hof the

polyvinyl py.r.rol-idone and the like. Preferabl e exanples of
di si ntegrati ng'-négemdilﬁcllm?d?éusi?aﬁéhflw Fpaprbihypctel dand e 1ikar boxymet hyl

cel lul ose cal ci um u agxy h and
the Iike. Prefer ablgﬂééip§l Cﬁ[rmgg: gﬁgﬁf%&%ﬁ g&r}e!r% Eﬁt% ér%ttu)f{gyéltéﬁ{ncgb

cel lul ose der icaat baq;rmrqeldaiaecopdizygretro andonlrent idmal Rredfhedabivbeexampihes of
Necr ogol . sesSHEET SRdr SPFPATHEThe TI%E-2Brar e BT B amor e of the

di spersi ng:agertphhgt isie 1'EV\@@ﬂe8@ll;H@ EG, 120%pelyw] hylsereighycatamples

car boxynet hyl cell uI ose, %I nate sodium and the |ike. Preferable exanples
of the sol ubi Pfrfef ‘?"r‘ﬂ:l%ﬁ’dé’fh poPYEP¥iAENe gl ycol , propylene glycol,

D-manni tol, benzytaphanzeat@erst §a00hie t Idapsualt nonet hane, chol esterol,
tri et hanol am ne, sodi um carbonate, sodiumcitrate and the like. 25

Preferabl e exanpl esThASq K&Ns BepRRHEhRYh 2OPABE udEOs [P Ent 81 such as

stearyl triethapglagiine., %Q@hH%&MM{ Hehat ea bhavay aamum@egﬂt%e
| eci t hin, benzal Koni um chl ori de, benzet honi um chlori de, gl yceryl

monost ear afé &he Lhee Itickshehgamppwnd it thel ?ﬁ@ﬁ%n%uhlw&aglﬁﬁlly%ﬂyl al cohol ,
p0|yv'ny|pyrr9hb9§5%ang the mixture to compression molding, and where

necessary, coating for masking of taste, enteric coating 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 0il, such as olive oil, sesame o0il, 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 oily or aqueous solid, semisolid

30 or liquid composition. Examples of the cily 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 oil (e.g., sesame o0il, soybean oil,
cottonseed o0il etc.) and the like. Examples of the aqueous gel

35 base include natural gums, cellulose derivative, vinyl polymer,
41



30 carboxynet hyl cel | ul ose sodi um nethyl cel |l ul ose,

hydr oxyet hyl

cel lul ose, hydroxypropylcellulose etc., and the like. 17 MAY

Preferabl e exam Dies  of the isotonicity agent include sodium chloride,
glycerine, DD mannitol and the like. Preferable exanples of the buffer 35

i ncl ude buffer solutions of phosphate, acetate, carbonate, 40 17 MAY 2005

citrate and the like. Preferable exagfles of the soothing agent include

benzyl al cohoRcantRich@ollyrer ppafehe

p-hydr oxybenzoi c a%h‘il"eSttﬁ'éfsgonEgﬂgr&P%r?éJ(@ogngtﬁﬁgy{sf al goNdleseppenet hyl

al cohol , dehydroacetic 6 aci

sorbic acid a I ke. Preterable exanpl

of the antioxidantidmdhudéeesal préeparasicorshiveraesddaependitey lankéheThénd of
phar maceuti cal prepar.ation _of the present invention can be produced
%F%kﬁ#%a OPonal ﬁﬁtﬁ%ﬁgr%§? ré?ﬁqthe%bEOntent of the conpound of

according to

the presents inventiTore ihotihe bo PEepAf aheOtompogadesal tiye Grksent00% (wWiw)

Specific exa

capsul e: Thes €§h¥qﬂ§ pPodticeat phemRi g e &

ARBYEL % PREREF Biren

hydr oxynmet hyl cel | ul ose

1005

ikexanmpl es of the antiseptic include

es

are shown in the follomjng. gl) Tablet,lpomderh granule,
a
, a

di si nt egrati ngs@geNtgep@nbi Agehn Bnd URngRRlG 8BdpelSeidiecdd Kantifal hepsoramound
nt invention, and subjecting the m xture to conpression nolding,

of the prese
and wher e,

nelea®mdy tocbat thy pdrindsdkiatgonf obasce, EBrR®ISNEYcB4Ati ng or

coating for Sé’cﬁﬁﬁﬂtgt(}%t(i)éa) tahﬁj 8l 1 ONce 20,80 H0I EGELAT £ AL NPT oduced by

prepari ng the conpoun

t oget her wia
isotonicity
veget abl e oi

hef fdaiivexanpl evea &iwpdy siamgeagerty examreser vaeimlwﬁose_
SO And LD L LKe L I S50V R0y, suspending (g, gyl i fylng

|57 su as ol1ve ol esane oll, nsee corn oil

etc., propyl emealdlyedniandtehed| tkegn tapiugitveaanest | with rjeddid oomof 3je.g.,

Suppository:

15

20

25

30

35

patient with prostate cancer) as expressed in the effective
amount of the compound of the present invention, is generally
about 0.001 to about 500 mg/kg body weight, preferably about
0.1 to about 40 mg/kg body weight, more preferably about 0.5 to
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.
However, the amount of the compound actually administered is
determined based on the selection of the compound, various
doszge 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
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 adminisfered orally
or parenterally. As used herein, by the “parenteral” is meant
intravenous, intramuscular, subcutaneous, intranaszl,
intracutaneous, instillation, intracrznial, endorectal,
intravaginal and intraperitoneal administrations.

The period and intervals of the administration of the
aforementioned pharmaceutical preparation are modified

according to various conditions and determined according to the
42

e present ‘invention into an aqueous injection

in



A suppository can be produced by making the conpound of the present
invention into an oily or aqueous solid, semsolid 30 or liquid 17 MAY 1005
conposition. Exanples of the oily base to be used for such a conposition

i nclude glyceride of higher fatty acid (e.g-, cacao butter, Wtepsol etc.),
mediumfatty acid (e.g., mgliol etc.), vegetable oil (e.g., sesane oil,
soybean oil, cottonseed oil etc.) and the |ike. Exanples of the agueous gel
35 base i ncl udedgment b glorgoreebt ukos et der.i vELE vaedmiiiptrapgsbymeethdd MAY
2005 acryl at | yner and the Like,. Wile the _ content .of the ound of

t he present i%ﬁ\eg‘ﬁ%{?so’n fonrtg(eaglgﬁr%f e%é‘flaﬁjioglr?s} \?glrngléésglé%tglnoﬁ’ngco%%ggﬁ k¥ nd of
preparation, ikbhils gemetiadtdnat@of]l ind&mitsehlte adamdnhstoditiesg of t he conpound
of the present _inyention in ttrl:e af orenent i qned ggar ceutical preparation
varies dependPABIBHS HHE B BungTes T EH%dred, SARF matehedi®®83tsel ected to
be the adm pi sthahiofrabjeclandf EBgUENEY. Ofin kN disd 103t ioga1and the |ike, and
t he conpound exerts 1o effectiveness over a w de range. For_ exanple, the

daily dose ofJIRIphakidcetri £aF PrEpateat ith® BrePRE2hIUs et defHERPEBN, when

oral 'y adm ni ghRERA{O &) AU b 8aY | €N tsleB 150l hds LAy (@alti cuPifY
Wi th prostate cancer) as expressed in the effective anount of the conpound
of the presenpridveldsore day)gbkedaVidins thisodese: 00t tis absatP&oDimiy kg

ool erabl'y AbBUE B e th aBonboDt N, WA BATS NeLBR SRS oL e o1

par ent er al 10 adnfnsistn advegn al hopgnbimati on with a different anticancer agent,
t he dose is gener alﬁ}/esnr%l Iegr :_curllann,é[ihoe d%sees ggn}l‘iagnlend %p:%v%étzg wever,
t he amount of the corrp(?un a(t,t uaY‘fy adiini Stered Ts Cdéterm ned %as\éd""’é"n t he
sel ection of bhetkonfaeingabkansledoPagpatratien Bgmpleedwndei ght and sex
of the patien | evel of _di se?se sh%te, adm nistration route _1he periaqd

o]

and i nt or val SEERPE VMR EAPEETaTT ofi PRl THEMT b 2 dndoE A BE MO 08"
any 25 tine aeeonét Ndinia the pudgerentindfentdoehois. aMhivsy tahe adnipéstrati on
route of the aforenentioned i
15 modified as long as they do nct deviate from the scope of the
present invention.
Examples ,
Nuclear magnetic resonance spectrum (*H-NMR) was measured
in JEOL Ltd. JMTC0400/54 (400 MHz) (or Varian Gemini-200
20 (200MHz)) using tetramethylsilane as the internai standard.
The 0 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, g: qualtet, dd:
25 double doublet, dt: double triplet, dg: double qualtet, m:
multiplet, br: broad, J: coupling constant, room temperature
{r.t.) :0 - 30°C, DMF: dimethylformamide, THF: tetrahydrocfuran.
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 mm
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phar maceuti cal preparation is not particularly limted by various
conditions, for exanple, it can be admnistered orally or parenter aI1I7yMAYAB]U5

used herein, by the "parenteral™ is neant 30 intravenous, intranuscul ar,
subcut aneous, intranasal, intracutaneous, instillation, intracranial,
endorectal, intravaginal and intraperitoneal admnistrations. The period

and intervals of the adm nistratiqgn of the aforenentioned pharmaceuti cal
preparation are md%?ﬁ“@ﬁr%@%&b&' i'ng to various conditions and determ ned
according to Ra®erédcd EMMN12005 judgnent of doctors at any tine. The

adm ni stration nethod includes, for exanple, divisional adm nistration,
consecutive d3 4R P 5t ¢ARGFR N i T £ PP HAA YOS r at i on,

adm ni stration in | grge,AUNSHIRRSHREY {86 Mg IBpeat pradnknistrati on and
the like. In the case of oral "admnistration, for exanple, the preparation
i s desirably daneithysaeiwebmud )saghpdi dnsey drydradhesidedd§>(phard)i eakdatty 2

or 3tinmes a gi%} 9%—9&%&12&&%%‘1%%04;& 4528l S&d“‘i?%; bLSrEOdisasdJI‘v%:dSESr
as a sustainedrelease preparation or In FaVenous 10 i Afusion over a. ong
time. The presiéntthpVeotnon des @60 alhednder nm emdenaicltmbypnaye. oN-t he

fol |l ow ng Exapples, . Preparation Exanpl and _ Experinent al anpl es. These
Exanpl es are %L@igﬁbﬁ%&ﬁﬁﬁ%’n&ﬁ& algg'ﬁgtgrivﬁﬁ aﬂ%%?”é%@n?%‘?&ﬁg}ﬁ BFeFn any
way and can bect5ca8Uidd £drasch @8goas (dMey o mot cdené el @l i tiheTseopss of
the present invention. Exanples Nuclear magnetic resonance spectrum i

H N-MR) wad? medeafednd | e Bax g, WIRTebhrd LY 400™VHEFPEBR tWaT T 18 h-

Ger cLini - 200 2Qe(200MHZgn riSitid <l bkapehivh sidanesaert he Lnteinalsistandard.
The 8 val ues are shown in ppm The synbols in the Exanples and Reference

Exanpl es nmeanapHetlkel| pxsding tate aBbr 694 de¢nts hh filéragkampl dvenean the
fol I ow ng. Szp§é@9ﬁf¥atétwé%o%ggﬁkd Eﬁc&é§§&§gly(WitQUQEEQE’aﬁ@tdiisopropyl

ether, and dried in the presence of phosphorus pentaoxide at

[

15 70°C to give the title compound (60.6 g) as a crystalline
powder..
'H-NMR (CDC13+CD;0D) &: 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-nzphthamide

6-Bromo-2-naphthoic acid (1.01 g}, 1l-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (0.92 g) and 1-

25 hydroxy-1H-benzotriazole monohydrate (0.735 g; HOBt) were
dissolved in dimethylformamide (16 ml) under an argon
batmosphere. 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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25 doubl e doubl et, dt: double triplet, dq: double qualtet, m nultiplet,
br: broad, J: coupling constant, roomtenperature (r.t.) :0 - 30'C, 1QDMAAY 1005
di met hy1f or mam de, THF: tetrahydrcfuran. Enantionmer excess (% ee) and

di astereonmer excess (% de) were neasured by high performance liquid

chromat ography using 3o an optical isoner separate columm. N gh performance
| i qui d chromat ography conditions)) columm; CH RALPAK AD, Daicel Chem cal

| ndustries, Lté-NMRtHidle) phask;64éxaRé2EL hanol0 3050 of (2% rmelt.e;2.®05 m / mi n.
35 detection; 4 Y/ Y 290 t ratune; Kot far Exanpl e
| Production gwgitgéb@’l\k%rfgzh(%’z-g%a%h’t hg'rﬁwég%t%péfrgn%lofgﬁ'agﬁt%ﬁgfb acid
~60. 26 @), 1-é&thyl(2B; (& 5I=h fEzly| dnBhoPH.opd,) JahOte) reldHydBeORl bij d

(55.21 g) and - hydroxy-l.H.benzotriaz nonohydrate (44.1 g) were
v n@#ﬁﬁn f%‘rﬁ'fal_tﬁ&‘deq(960§ n%ze’

di ssol ved in “df under an argon atnosphere. N

Et hyl di i sopgopgl(&EBE Ne3{sY,. 23 6]), Was2adiers wiitsa1st ieping 3uejern13icemeool i ng.
A solution (2M 192 m)_of nmethylamne in THF was | o0 added and the m xture
was stirred aRefSERTPERNIPEHHRYFE for 18 h.' The reaction mixture was poured
into water (8pkpanbtiostds rd-MgomdPl-EREMAGIRPLLabEh YRS &Rl | ected by
filtration. The precipitate was washed succesSively wth water and

di i sopropyl et her, Banteafttiiegs ginhéapries dieseofinphespranas Byenpaexdde at 15
700C to give I ELier GRIBR ; . aSjaperystad ld owder . .

" H NVR( CDO 3+E%§8%) 155][?r 3. 04( %"%?h@?l?_%%ﬁ‘ﬁ}-&%, ¥’§'=2# 8%}?5/18_&6\&?) . 7.78(2H,
d, 7=8.6Hzy¢ #issth¥yilamichorroby8MzariBodta)ideg hg8fbehlaridg)<D . .8RzY), 81-25( LH,

s) 20 | ROEEN) 8208, 630 A022,,450% 4400 L1408, 1 4015, A5 cm L
(

Ref erence Exa Ion o bronmo-"N-cycl opf opyl ="2- naphf hami de
" dimethylformamide (16 ml), N-ethyldiisopropylamine (0.62 g) and

cyclobutylamine (0.45 g), the title compound (0.89 g) was
obtained as colorless needle crystals.

15 'H-NMR (CDCls) &: 1.72-1.88(2H, m), 1.90-2.15(2H, m), 2.40-
2.57(2H, m), 4.56-4.76(1H, m), 6.43(1H, 4, J=7.6Hz), 7.60(1lH,
dd, J=1.8Hz, 8.8Hz), 7.77(2H, 4, J=8.8Hz); 7.84(1H, dd, J=1.8Hz,
8.8Hz), 8.02(1H, s), 8.23(1H, s).

IR(KBr) :3264, 2976, 1634, 1620, 1557, 1491, 1319,‘1186 cmt.

2¢ Reference Example 4

Production of 6-bromo-N-iscpropyl-2-naphthamide

By reactions similar to those in Reference Example 2
using 6-bromo-2-naphthoic acid {1.01 g), 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide hydrochloride (0.92 g), 1-

25 hydroxy—-1H-benzotriazole monohydrate (0.735 g), ,
dimethylformamide {16 ml), N-ethyldiisopropylamine (0.62 g) and
isopropylamine (0.38 g), the title compound (0.80 g) was

- obtained zs colorless needle c?ystals. '
'H-NMR (CDCl3) &: 1.31(6H, d, J=6.6Hz), 4.27-4.44(1H, m), ,

30 6.09(1H, 4, J=7.8Hz), 7.60(1H, dd, J=1.8Hz, 8.8Hz), 7.78(2H, 4,
J=8.8Hz), 7.84(1H, dd, J=1.8Hz, 8.8Hz), 8.03(1H, d, J=1.68Hz),
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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6- Brono- 2- naphthoic acid (1.01 a), 1-ethyl-3-(3-

di met hyl ar ni nopr opyl ) carbodi i m de hydrochloride (0.92 g) and 1 25 17 MAY 2005
hydr oxy- 2H benzotri azol e nonohydrate (0.735 g; HOBt) were dissolved in

di et hyl formam de (16 m) under an argon atnosphere.

N Et hyl di i sopropyl am ne (0.62 g) was added with stirring under ice-cooling.
Cycl opropyl am ne (0.37 Aas added and the m xture s stood with stirring
at room 3D tenperat&%brg%F¥§%nTLSLﬂ+ afeg8tF%ﬂs?ﬁ%Rtﬁ%ﬁgﬁigcﬁogFéﬂpiﬁt et hyl
acetate (0.15 dgirand-bhempi xtrkghims avashed (sucTess vielethyi-8h (at er and
saturated brine. The m xture was dried over anhydrous sodium sulfate and

the sol vent wediRGHYERIARPRECPYNEahrseipitat eeriegstoaisendPe®2o¥] ected by
filtration an ied _ta_ 39, glve t b hEr pounth (K827 9) as colorless
needl e crystaﬁ?ﬂﬁk%g %g %%ﬁgg%ﬁg&nﬁﬁ-ﬁﬁﬁ ¢ Q€§§y86162§4§6.73(2H,In),
0.87-0.97(2H, dimet2ydFosnaR{dd, (1f) ml8. 4N¢ thybii EBoprppgantnedd] - 45 )10dnd

S.Me), '7.'77(2H,, . d,. J=8. 8Hz 1..82(1H, -dd,  LTs2. ..8.8H)., 8.02(1H, .d,
j~ 2. oHz), 8. 2€(1t(%1yﬁ,a"“a‘f‘ej gy%?%—!nzl)grl;‘dél F&? K&?)%’zéc € ?g‘éf,e fgﬁ‘ﬁ?’mi‘glg‘,% éﬁ;ﬁ
1491, 1318, 1138 obfthinelefereyiecelEsanpkedBe Reoghtctlisan of

6- broi no- N-cycl obut yl - 2-napht ham de By reactions sinmlar to those in
Ref er ence Exanpr&B(CDgki)ng: b- B GHb- 2o ndpiit BBF tr adi 2P (4H:089%) I=3- Bhy| - 3- (3
. 70 di met hyl ami ) opyl 2earmodiy ishi,de  bydimchior igde 0292803 uz), 7.77 (24,
hydr oxv- |1 H benzotri azol e nonohydrate (0.735 g; HOBt), dinethylformamde (16
m), N ethyodidi sjé"ﬁr-@ﬁ??an?-rf@%/ ,69dg) TahdCEey d -HRly| ErPRéLED. A5 )2 - GHRe
title compoundg (.89, g))was obtained as colorless needle crystals. 15

"H NMR(CDC13) 5: |1.-72-1.88(2H, n), 1.90-2.15(2H, n), 2.40- 2.5-1(2H, in),
4.56-4. 76(! H, TR(KBré:a375H,29,6,J2F36kz) 620, GIH, 1460, I3148Hrl88.@IB),
7-77(2H, d, L7=8 SHz 84(1H_ dd, J=I-BHz, 8.8Hz), 8.02(1H, s), 8.23(IH,
s). IR(KBr):3%€Z&f,er§5)7%,E’i%§§,e f620. 1557, 1491, 1319, 1186 cm 1. 20

Ref erence Exarpploeludtion of ethyl 3-hydroxy-3- (l-trityl-1H-imidazol-4-

15 yl)propanoate
Diisopropylamine (33.8 ml) was dissolved in dry THF (445
ml) under an argon atmosphere. A solution (1.6 M; 150 ml) of
n-butyl lithium in hexane was added at not more than 0°C with
stirring under ice-ccoling (ice-salt), and the mixture was
20 stirred for 30 min. The mixture was then cooled to -70°C in a
dry ice-acetone bath and ethyl acetate (23.5 ml)/dry THF (60
-ml) solution was added at not more than -65°C. The mixture was
stood with stirring for 1 h 20 min. The reaction mixture was
added to a solution (1185 ml) cooled to -70°C of l-trityl-4-
25 formyl-1H-imidazole (67.7 g) in dry THF at not more than -60°C,
and the mixture was stirred for 1 h. A 20% aqueous ammonium
chloride solution (445 ml) was added to stop the reaction and
the mixture was allowed to warm to room temperature over 1 h.
An equivalent amount of water was added and the mixture was
30 partitioned. The aqueous layer was extracted with ethyl
acetate. The organic layer was combined and the mixture was
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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Production of 6-brono-Nisopropyl-2-naphtham de By reactions simlar to

those in Reference Exanple 2 using 6-brono-2-naphthoic acid (1.01 g}/ MAY 2005
1-et hyl -3-(3- dinethyl am nop--opyl)carbodiiin-'~de hydrochloride (0.92 g), |
. 2.5 hydrcxy-| H benzotriazol e nonchydrate ~0-735 g), dinmethylformainide (16
m), Nethyldi-"isopropylamne (0.62 g) and isopropylamne (0.38 g), the
title conF~bund (0.80 g) was obtained as col orl ess needl e crvstals.

H NVR(CDC13) 3u-mMnromehls) df: .1726.(8kz)t, 4I=217.-24iz44(21-1853m6d)9(.31=5‘| 2Hz),

J=7.8Hz), '7.60 dd, J=l 8 _— j BHz) , 784(IH
dd, J=1.8Hz, g’*— %ﬁéH} o3 %E%b 38%2‘)64%) 5%’?% 45)14(§ e KiBr ) : 3262,
2973, 1634, 1629.24557,5 14684, 1gp27=9.1686) C}m6179 Ref es)ence oBExanpt eed, 39,
Production of 6-hrbm-N-_ethyl -2 -napht hami de 45 17 MAY 2005 By reacti ons
simlar to thdséh: ﬁ%ﬁ%%eﬁﬁe Ex3fpHe Blusing 6- br ono- 2- napht hoi ¢ acid (1.01
9), 1-ethyls31&3xpdj Mptgy| @%BOF’{S’M" )1(‘4@3b0qk1l45‘ d?Bé“é’drl%h' ofhge P92 g),

| - hydroxy-1-H benzotriazol e nonoh hUdr at e ( 5 g) 5 dinet hylf ormam de (16
m), N-ethyl diﬁ%@p@(‘f?ﬁylmeﬂ 45 g) and et hyI am ne hydrochl oride (0.52
a), the title f S e..crystals.

3 H N- KR( CDCL37251 i 2 gD
6.29(IH, br s), 7. Grh(ﬁhzdurcddlum;ﬂmﬂ-ﬂzydﬁdmxa 787§X 2+d;s sruapdndéd&.rsmjy
7.85(1H, dd, 8.03(IH _d

| R( KBr):3275,%§§7gg°1 ,ui’ 5,24 @Onli%ﬁ‘os%‘iﬁe f’fé% %ﬁ&hRéf’é\)f%ﬁ?é‘é’ “Exanpl e
6 Producti on qfi-etihyy1-3shkyesaxyeB-44yll) Hrbpbnbht é N TRzl /by TEryl35) mapanoat e
Di i sopropyl am ni é_33.8 m ) was dj ssol ved |n dry THF (445 m%‘ under an argon
at rosphere. ASSoP ’c?”br‘i"a(sl?édﬁ/; a53-hf Fage ﬁmB‘EE?/tFu"ﬁ tH T F AT A AR AR s
added at not mBEectBMOPEWERIL) . The mixture was allowed to assume room

temperature and stood with stirring for 2 h. The mixture was

ice-cooled again and water/THF (1/6; 58.4 ml) was added to stop

15 the reaction. An agqueous Rochelle.salt solution (240 g/1.5 L)
wes added and the mixture was stood with stirring for 18 h.
The organic layer was separated, washed with saturated bLlne
and dried over anhydrous sodium sulfate. The solvent was
evaporated and the residue was recrystallized from ethyl

20 acetate—ethér to give the title combound (58.8 g) as a
colorless crystalline powder.
‘H-NMR (CDC13+CDsOD) &: 1.95-2.04(2H, m), 3.79(2E, t, J=5.6Hz),
4.85(1H, t, J=6.2Hz), 6.78(1H, s), 7.07-7.17(€H, 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-~

propanone
1- (1-Trityl-1H-imidazol-4-yl) -1, 3-propanediol (135.9 g)

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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stirring under ice-cooling (ice-salt), and the m xture was 20 stirred for 30
mn. The m xture was then cooled to -70'Cin a dry ice-acetone bath 1gndAY 2005
ethyl acetate (23.5 m)/ciry THF (60 nl) solution was added at not nore
than -650C. The m xture was stood with stirring for 1 h 20 mn. The
reaction mxture was added to a solution (1185 m) cooled to -700C of
1-trityl-4 2~5 forrnyl-LHjm-'dazaole (67.7 in dry THF at not_nore than
75000 and ¢ RELEP PP oo Fad ar 210 h IR A HeRaROE e G er O
chloride sol utd=gm . ( 4#&: Mdactasnafldetut® wdHpdrite th eacd) cdhdnthe tdigantixt ure
was allowed to warmto roomtenperature over. I h. An equival ent anount of
wat er was addé@dYgadWehe #Fiadre Wasatpartedionet 2fHedR4BeonseT HreYaRays
extracted w thgllyl sudegtat ernlhg RLGani G JAY @b sWast Famidedandyt bg

m xture was dried over anhvdrous sodium sul fate. The sol vent™ was

evapor at ed, Sasdhvheapebet piarast ddeatyst anstiersand mappedi viltheal orgianhchexane,

col | ected by fi tion . drj t i ti 0 L. g) as
col orl ess cr yélta %2%£§6CW %%GSthl-gm%% e&!asigﬁg%gﬁbdtg,(l%:%%m) ,
2.85(IH, d, Jxit2kiz¢omdowdd | H2d3 d¥rS5adHz)pale-Sidwh, cdraueb. 2Hz), 4. 14(2H,

q, 2 J=7.2Hz), 5.11(1H g, J=5.6Hz), 6.79(IH s), 7.06-7. 17(6H
7.29-7.38(9H, WPMR{CRSIsY 05)3 - 29 (28 Kby ) V325321755 671887, t145% - Ofeds, 1368,
1277, 1127 cnigl, 93-Reps(Bncen)Exanplee 77171 e@ucd)i,on .8B-7.42 (98, m), 7.46(1H,
1-(I-trityl-1Himdazol -4-yl)-1, 3-propanedi ol Lithium al um num hydri de
(8.78 g) WA8 Suspgshea®dzin e (1fiEdy 58@1n‘?§z)under an argon atnosphere, and
ethyl S-hydr oxyget P §dsd [ irly | tebe, dage) - 4rad3) Paananosieo ( A kdry, THF
(35D M) solution was added at fhe Same tenmperature with stirring under

i ce-cool i ng (Refesehty ExapdeniOxture was allowed to assunme room tenperature
and stood with_Ski.Lfing re Z2_h.,The mxture wa Lcest agai_n_and

at er] THE (11.:1:8 LEL 0 dP's F-binlh oﬁf S0y 1, EE] r&?&f.?o A2l o e
Rochel |l e salt sol ut3-cyd2ody-g~- (1-Sriyyl-1H-imidazol~4-yl)-1-propanone (129

15 g) was dissolved in ethyl acetate (2 L). While stirring under

ice-cooling {(ice-salt), triethylamine (65.8 ml) was added and
then a solution of methanesulfonyl chloride (34.2 ml) in ethyl
acetate (50 ml) was added. The mixXture 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 énhydrous magnesium sulfate. The solvent was
evaporated under reduced pressure. The residue was dissolved
in acetonitrile (2.36 L) and the mixture was stirréd 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) wés added to the resulting residue. The insoluble

30 material was filtered cff. 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 methanocl/ethyl acetate to give the title
compound (18.84 g) as pale brown crystals.

35 'H-NMR(CDCl;) &: 3.24(2H, t, J=6.5Hz), 4.41(2H, t, J=6.5Hz),
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was added and the mixture was stood with stirring for 18 h. The organic

| ayer was separated, washed with saturated brine and dried over anhydriAYslifs
sodi um sul fate. The solvent was evaporated and the residue was
recrystallized fromethyl 20 acetate-ether to give the title conpound (58.8
g) as a colorless crystalline powder. 'H NVR(CDO 3+CD30D) 5: 1.95-2.04(2H,
m, 3.79(2H, t, J=5.6Hz), 4.85(IH t, J=6.2Hz), 6.78(IH s), 7.07-7.17(6H,
m, 7.26- 7.38(6&1Hy) s)7. 40(7nIHLH,s)s) 2.5 I R( KB—r) 3500- 3000, 1597, 1491,
1445, 1343, 1130, 1053 cm Ref erence Exanpl e 8_Production_ of -1

3 hydr oxy- | - (FRUBTYISIP B et STy i385 Pidpandng. 1204, 116 cn
1-(I-Trityl -|kbfé&§r§&2Q& ybL):d, 3-propanediol (135.9 g) 30 was dissol ved
in dichloronmethane (1.76 Lf and manganese di oxide (262 g) was added, which
was followed by vigorous stirring at roomtenperature for 66 h. An
insoluble npterial 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 arPlecqiwe(bmsnsofLﬁ-imn(OI-4Mf131cafol:)L of -Rogtepivlle salt was added,
47 17 MAY 2005 WhICh was_f ol vpg hy r|Ormro %Wthhz(aes han}}cal stirrer for
3 days. The reacti $h “HREQ ?Jéon T artd%l oned,. anac or §ani t~ | ayer was

washed w th saluwsaip@nPibocorind adiideds overyg) aahﬁdmumewdl geatwsul f ate. The
aqueous | ayer s extracted, a al nwthb5 etéja}% r‘acet ate and treated in the
a

same manner. BrFancel vt ser (3pad Bbhbith 4-P el s siefeft93wie%vapor at ed

to give thg téﬁaec P OYREN %i?,»% h@h 1a zpalf- bo dded
| H NMR( CDC13) l%(zii?n ¥ _5% e% 67(1 H, ?,pm orémasz‘gs% 05( 2H,

n, 7.06-7. 17‘6164433[ AP, 27993 - FLuoRrde -‘fe njnd fhfa(nFHtur%dJ%f rsfzﬂPX%i—Izl}xdes? 62( 1 H,
d, J=1.4Hz). h&(KBI) 3059 ﬂ67ﬁabé§%s 19ded 149%%he 14441133kt 118664 1.

Ref erence Exanpl e Production of
5, 6- di hydr o- 7HrpyiEdse| vas- i tinagied| witlpedhyl acetate, washed twice with

water and washed with saturated brine, and dried over anhydrous
15 magneéium sulfate. The solvent was evaporated under reduced
pressure and distilled under reduced pressure to give the title
compound (5.84 g) as a colorless oil. A
'H-NMR (CDCls) &: 7.09-7.18 (2H, m), 7.31 (1H, d, J=7.8 Hz),
7.44-7.55 (4H, m), 7.67-7.69 (1lH, m). ’
20 IR (KBr): 1607, 1563, 1514, 1472, 1235, 1159, 835, 829, 781
cm™. '

Reference Example 11

Production of 6—(6,7~dihydro—5H—pyrrolo[l,2—c]imidazol-7—yl)—N-.

methyl-2-naphthamide

MeHN OO

6- (7-Hvdroxy-6, 7-dihydro-5H-pyrrolo[1l,2-c]limidazol-7-yl) -

25

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, 3% mg) were added, and the mixture was vigcrously stirred

20 for 12 h under 4 kg/cm’ hydrogen atmosphere. The catalyst was
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3-Hydroxy-I-(I-trityl-IHimdazol-4-yl)-I-propanone (129 15 g) S

di ssolved in ethyl acetate (2 L). Wile stirring under ice-cooling 17 MAY 1005
(ice-salt), triethylamne (65.8 mM) was added and then a solution of

met hanesul fonyl chloride (34.2 mM) in ethyl acetate (50 m) was added. The
m xture was stirred at the sane tenperature for 1 h and ice water (0.8

L) . was added t he 2 e i | I par, |t| on| ng.
The organic lglfer vvagf\%vagﬁéed%vﬁ ?eé&a{lg w‘énd‘(f%Sllfl@d?e‘{{l% \ré?ﬁgggjand Th

over anhydr ousiIaghesend) she fredshingheeseol vembinveas arei\/agueansdpmrtmlﬁ1mrr educed

pressure. The residue was djssolv in ac tOI’]ItI’I (2 L) and the

m xture was sﬁqrﬁﬁoé‘&% ‘?3“%1025 ‘fooﬁ%Mh l‘IIPI r&aetd xgﬁ? was allowed to
assunme room rei¥Renatbt eon Methaneh velt 8wis @%dﬁdt@ﬁh%aﬁkngecﬁﬁedﬁ) wer e
added and the m x-Lure was stirred again at 70*C for 1.5 h. The salvent was

evapor at ed SuRf@ssugguced pis S daRdves AT Hdahity 26D AHilGmsI%dded to
the resul ting. g5k Eﬁro%%goc%%ﬁﬂwt?egug’ﬁt Wﬁdﬂfo‘ﬁr?m@th&ﬁ?fdc&{galn-ml%

sol vent was evapor at ed resi due was purif i ca gel col'um
chr omat ogr aplepmopideuéid ) ; st Hdnol Thee mﬂluaé:@ewatb“erecnysﬂalllzﬁl@)fromhe el uate

was recrystal l.i zed from.methanal. tate [ | e conpound
(18.84 g) as p&loé romn%:}ﬁ/s:]céﬁ glé pﬂ?—l—ﬁ\fﬁ %Ougg Xgiﬂg % J=6. 5Hz),
4.41(2H, t, XeQoBEe}s cﬁﬁsﬂaﬂsl\/AY 2005 7.60(IH, 5), 7.74(IH, s) IR (KBr)
31.21, 1713, ,1537, 1489 412, 1319, 1204, 1109 cm 1. Reference Exanple 10
Pr oduct i orf%f H3NWR rRla) - §1 vor 2 14 bfpHRhy 13 A %ihefsi BA° ofH2

1, 3-di br onobenzenex( 2b) 3 9)01-4-. 2f7l(£mr Qph,eng/ISJD(mpnltc; aevdsz({ﬁ) 005 @)2 @mgd gM -
aqueous sodi um carbonat e sol ution was degassed.

i 0 Tetraki s(Y=7- BHehy| phbspitiné) paﬂ%%lﬂﬂn (‘%53 @floéﬂé) %@H%\)dded Uhfer an

argon at nosphgreyang (ifae M xture-wass(ef) uxed gundgry, heating for 21 h. Water
was added to the reactlon mxture and the mixture was extracged w th ethyl

acetate, msﬁ@d@ﬁéézw,t Hlb44, 1605 1553, 1489, 1410, 1321 cm
15 Reference Example 12

Production of 5, 6-dihydro-7H-pyrrolo[l,2-climidazol-7-one

(i) Production of 3-bromo-1-(l1H-imidazol-4-yl)-l-propanone
1-{1-Trityl-l1H-imidazol-4-yl)-2-propen-l-cone (28.0 g) was
dissolved in acetic acid' (130 ml) and the mixture was cooled to
20 10°C. A 25%-solution of hydrogen bromide in acetic acid (100
ml) was added and the mixture was stirred at room temperature
for 2 h. Iscpropyl ether was zdded to the reaction mixture and
the precipitated crystals were collected by filtration and
washed with diisopropyl ether to give the title compound (22.3
25 g) as a pale yellow powder.
'H-NMR (CDsOD) &: 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]imidazol-7-one
3-Bromo-1- (1H~-imidazol-4-yl)-1-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 insoluble
- 50



wat er and mashed with saturated brine, and dried over anhydrous 1-5
magnesi um sul fate. The sol vent was evaporated under reduced pressuré7aﬂﬁvzm5
distilled under reduced pressure to give the title conpound (5.84 g) as a
colorless oil. "H-NWR (CDC13) 8: 7.09-7.18 (2H, m, 7.32 (1H, d, J=7.8 Hz),
7.44-7.55 (4H, m , 7.67-7.69 ~IH, m . 20 IR (KBr) : 1607, 1563, 2514,

1472, 1235, 1159, 835, 829, 781 CM 1. Reference Exanple 11 Production of 6-
(6, 7-di hydr omSHepyriovas 1filtegpdi af §azdihe7 splyeni-warptdwapo2agaghtivdnilde N
MeHN 141 N :

6- ( 7- Hvdr oxy- é%f g'ﬁyé ﬁS}WF8|é?1eEP¥%. ﬁ?a&azopa}n The insoluble

N- net hyl - 2- nambthanamewég7fimnerwasoﬂfssmd\th|s@lwenhana$ éfﬁpﬂﬁated.l The
Hydrochloric acid_ (0.5 m nd 10% car on_ (50% 39 na) were
rded. and t hdSRAEePe Ted ieraueTSRTed & Solrar 91 eI 4 kgl om 5
hvdrogen at posphenatodhgpicat @iyshtagi difl Jihe2B@he :hbthefisld @fntaantnghe

resi due was washed with nethanol. The filtrate and the washi ng were conbi ned

and aqueous p&fESELaAM SEarbdate BT RYOH ICEISNMC| I7TS Wk Wddéd. After

neutralizati oRgpy Fggngokngﬁgﬁagsega@gqégfgggJ eherkeduced 5 pressure, and the
residue was purified by flash silica cal colum chromatography (el uent,

chIorofornineﬁhin@ﬁn@©ﬂb§mﬁﬂﬁg13annnn|a (7% ; 19/1) . The eluate was
recrystallizeg,f QP 4 4 ‘ the.titl nd_¢_53 ng) as
col orl ess crysta K —TACIH, —0 H—d,
J=5. OHz), 300471)3a216¢mﬂlm-pa@h©2am<2e7(2H in), 4.57(1H, t, J=7.GH),

-6.62(1H 0 (I75pGRhee il Uel Bn o by IHeoflopd Tl Slfm el 7 5501 K
A suspension of 6-bromo-2-naphthoic acid (100 g), thionyl
chloride (37.7 ml) and DMF (0.5 ml) in THF (1000 ml) was

stirred at 60°C with heating for 90 min. After cooling to room

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 z pale
yellow powder..

This was dissolved in anhydrous THF (400 ml) and the

20 mixture was added dropwise tp 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.

20 'H-NMR (CDCls) &: 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-[ (1-trityl-1H-imidazol-4-

35 yl)carbonyl]}-2-naphthamide .
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s), 7.70(IH, s), 7.77-7.95(3H, m, 8.29(IH, s). IR(KBr):3220, 2644, 1605
1553, 1489, -14.10, 2321 cm1. |5 Reference Exanple 12 Production ofl 7 MAY 2005
5, 6-di hydro-7Hpyrrol c[ 1, 2-c)iniidazol-7-one (_J) Production of
3-hrono-1-(1li-imda2d -4-yl)-I-propanone

1-(I-Trityl-1Himdazol -4-yllj-2-propen-I-o0.ne (29 0 g) was dissolved in

acetic acid (130 m% an& :?ous 5{1%&%6?1@?‘? I?Ng &%%g %QOCZ %%% §8|duél on

of hydrogen brom de Pn a and e MoXt Ur e was
stirred at robmtyérrbetlaimme (1 f60M 298. BIIBb]o,roqayd téteree wasubdoed f c-lyemo-

reaction m xtuyr t he CI p| r.e oII e ratlon
and washed vafﬁ gf’f%%%r%? ePﬁS %’o gl &%(ﬁe 3t I'é g%%dgz(%%

as a pale ye'b@ﬁbao&ﬂﬁﬁW1sé+P@@%é£I§¥EQIﬂ% %t5473%53k&H20”h1n5 50£éjﬁtﬂ$n
J~1.2Hz), 915IH d, ||% Product.i on of

5, 6- di hydr o2 7Pi—fp§rr1:’63r%\(ll 12“"&]“11191?89%0 Y?l%arki’aeldenyde (38.9 g) in dry THF

3-Brono- | - (I HbBbdazp!wals Waaeds- BESPRNSDEd 2 r@atasn 301 stisReNdedei n
acetonitrile (1100 m) and the suspension was warnmed to 700C. A solution of

tri et hyl am nemf{tbuBe rwgs igti raredt ahi t 7990 £025 2/ hineand|veater addedddedpwi se

and the m Xt Utfie ¥oe SIS GeBle 00 G ddre gg%ﬁy' ARG -LAR: 1o

further adde e mxture was rain eaction
m xture was cwakeseparaamanenpbe aa@xn@omdayae; Wasokexnbtactdd M&IHVAYhzﬂ)OS

mat eri al fiI er ed % The sol.vent was evapor a nd the_resi due was
di ssol ved in &th ‘T‘t ace& Feoﬁﬁamc &5 1§61 G uﬁfngm?r%t er(fle1 %e as trftefed of f

and t he sol vewnhsmas wﬂ/tﬂp@a&h&dteé[rmrlmeessﬂd |d1geﬁeswdnema@$eﬁum ecti€dteo

silica gel colum 5 chr omato aph uent ;, dichl o | net hane: nmet hanol
contai ning aMBNTA (&% WElsl %/%‘1(' ‘%)utr‘? 1915 Pod® O‘QRHQX A e

conpound (6. 6dof}aBsiy @ Fzﬁ@@ﬁ y POVEler 1qu}@rmn@az51amgnﬂ&h@uqdupmon of
N, N- di i sopr opgiigorgr(gp-;lr |2t %ap{_llg-lémnl déazol 4- 10 yl)carbonyl]-2-napht ham de
15 This mixture and manganese dioxide (150 g) were suspended
in dichloromethane (300 ml) and the suspension was stirred at
room temperature for 90 min. The sﬁspension was filtered
through celite and the celite layer was washed with THF. The
filtrate was concentrated under redﬁced pressure and the
20 residue was recrystallized from ethanol to give the title
compound (41.0 g) as a colorless powdef.-
'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(%H, m}, 7.45(1H, dd, J=1.4Hz,
8.4Hz), 7.58(1H, 4, J=1.4Hz), 7.79-7.80(2H, m), 7.90(1H, 4,
25 J=8.8Hz), 7.98(1H, d, J=8.4HKHz), 8.29(1lH, dd, J=1.6Hz, 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-[(1-trityl- 1H—lmloazol 4-

yl)carbonyl]—2~naphtham1de'

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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(1) Production of 6-bronop-N, N-diisopr(Dpyl-2-napht ham de A suspensi on of

6- br ono- 2- napht hoi ¢ acid (100 g), thionyl <chloride (37.7 m) and DY4F, Méﬁ %05
m) in THF (1000 M) was stirred at 60'Cwith heating for 90 mn. After
cooling to roomis tenperature, the solvent was evaporated under reduced
pressure. The resulting solid was dissolved in toluene and the so'-vent

was evaporated to give 6-brono-2-naphthoyl chloride as a pale vyellow

powder. This weisct@irgsakvedoio raghydreus, E-Il%c(ma@ohpoﬂ)Namihtoh@ N26e R XU €

1 ety am ne (113 S o (H00 ‘i T BRREFLTdoe. (10081 Fht Y Akt bP bas

stirred at roamd @mﬂ@aaamspmszr th Rheandaét i@l miauat (Ifhet hexseryants was
evapor at ed under reduced &ressure The residue was diluted with ethyl
acetate and 25tiagieddasucteSsifes| 30 vitth anst eieter Weagardnags asofhensanar oxi de

sol ution, Wat &ler@Re 8aL4T 88 et dY ithe- rAhLefodr yirng ﬂyﬁurmgeék%é&éé ate,
the solvent was evaporated and the obtained solid was washed wth isopropyl

ether to giveWitd ethyvé acerposundndlize Yreanic delver| ess Vsi,fdieél w3bh1H-| ZI R

CDC13) 5: 1.36( b N 6Hz
756(1h, dd, 125 3Rseo gy Brf B8 Tharty g malpt it sbtpe e bag )
(nr) : 2968, 1620evidl3b2tdB6Hder338du88d,pBisburie dnd(the xi%rsadiuet wasn of
N, N-di i | - 6-[. trit | -.4- b 2- d
B e op s b Wl Pagelony AR hlSanbe 2o ham ce
butyl 1ithizamtel gbvhl t98. i #1le ,coﬁpduﬁ&ilem A Eae)uaison o&lcﬁ-ws@rrpowder The

N, N- di i sopropyl - 2- na hthamde(5 g) in dry THF I(H'ZJ 1{9 was
dropwi se. Aft y§fLFF‘ | 7 ANemiGRE fBke JPTR rf'aeé‘t%{i Yo ghoee oSt Rea

1-trityl -1 Hi fe-dagel cdmpdiead %&Qeﬂweof?fﬁe&r%cbnmmpﬂéﬁs (250 m) was

added dropwi se to the reaction mxture. m xture was stirred at -70'C
for 20 nmin an®efarercedExampled 18t the sarre tenperature to stop the

reaction. The peLgaRtfoh 8Y£€rs, 7-dihvdroimidazo(1, 5-a]lpyridin-8 (5H) -one
15 (i) Production of 4~ (tetrahydro-2H-pyran-2-yloxy)-1-(1l-trityl-

. 1H-imidazol-4-yl)butan-1-one
- {Tetrahydro-2H-pyran-2-yloxy)-1-{1-trityl-1H-imidazol-
4—yl)—2—butyn—i—one (28.63 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 filtration 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.
'H-NMR (CDC1s) &: 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(%H, m), 7.43(1H, d, J=1.6Hz), 7.57(1H,
-d, J=1.6Hz).

30 (ii) Production of 4-hydroxy-1-(lH-imidazol-4-yl)butan-l-one

4- (Tetrahydro-2H-pyran~2-yloxy)-1-(1-trityl-1H-imidazol-

4-yl)butan-l1-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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was separated and the aqueous | ayer was extracted with ethyl 10 acetate. The
organi c | ayer was conbined and 'the mixture was washed with saturatdd MAY il
and dried over magnesium sul fate. The sol vent was evaporated to give a
yellow oily m xture containing

6- Lhydroxy(l-trityl-1Himdazol-4-yl)methyl]-N,, N

di i sopropyl - 2- napht ham de. .75 This m xture .and manganese di gxide (15 )
wer e suspendeB*SFHPHFE g}ryoﬁféﬁﬁﬁﬁ 1300 lf):L AXaten a%u%m%ﬁ%\ﬁgsugg?fr_ed
at room tenpeeattE® frssH N NMThd heessusReRssopuresi dd Wvesedickhgeugh celite
and the celite |ayer was washed with THF. The filtrate was concentrated

under reducedCp@as FroRpdogrREhY0 (¢ Bignive ahdy 1lr seplatinsZeédolr gnfetl hanol
to give the tiL 1 I S . )
T Y e e i S e P R s P
m, 7.45(1 K diyve Jtie 44t 1le Gotblhind 7{B8EL-oh, a8, aJrdldHmlow POWAe80(2H, m),
7.90(IH d, 2 =B. .. 1,98(]H, -d, J=8. 4Hz 8,2 H dd, J=1,,6Hz,
8.8H7), 8. 98%‘%?&)%%@3*(%@%“46) 73 - Opd 48, 2!624?-%2226{' 4437713%1) + 1333,
1175, 756, 7B4e6z(eH, tRefremente) Exandl @H 4s39 ProdycH, o) .of

N, N-di i sopropyl-6-[(!-trityl-1H1i-mdazol-4-_yl)carbaonyl]-2-napht ham de Dry
Lol uene: (20 M35 Had HbIcta oo 0 E 76 ey i 5 R FYA TR RGOt 2. 35 i
was added dr opWise:arA 1St i on of 6- brono-1\,, N-di-i soprcpyl - 2-napht ham de

(1.20 g) in dry THF (8 m) 35 was added dropwi se to the reaction mxture.
After stir#dng the 4 8wdrpxyny-tbosinidazodrd —yt) butsre ¥®ire2d °néd, 94 ¥d% uti on

of N-irLethoxy; Jedmidy linl it kb Lyt md fu1Pdaaa Be 1 €286 REXY aThde 1Py flmidL dry
THF (06 na) was added (Ijlropvvl se to the reaction m xture. The m xture was
stirred at -701ZG F grl)2@ndi phapdowairhrenydgestided 416 14f damers adapeér atfbee to

stop the rea%i%reTQJ%sms%E?%Sd"‘Q? SO kg rabhbl ALY nacealg. (and the

organi c | ayer was washed
added and the mixture was extracted with 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
give 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(2ﬁ, m), 7.05-7.15(6H, m), 7.3-7.4(SH, m),
7.45(1H, 4, J0=1.0Hz), 7.58(1H, d, J=1.0Hz).

(iv) Production of 6,7-dihydroimidazo[l, 5-alpyridin-8 (5H)~one
4-Hydroxy-1-(1-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 ml) 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.
54



saturated brine and dried over magnesi um sul fate- The sol vent was :
evapor at ed under red-aced pressure and the residue was purified by a1 Man1003
chromat ogr aphy (hexane: ethyl acetate = 2:1) lo to give the title conpound
(1.40 g) as a colorless powder. The physical and chem cal data were
identical with those obtained for the conpound obtained of Reference
Exanpl e 13. Reference Exanple 15 Production of i

6, 7- di hvdroi i nﬁa%{l%%fcll?%bérgyr%d%—‘h‘-28(3§+q)?ﬂonlé)4 & (89(2Br o8uctT driH) -

4- (tetrahydro-Zapyaant 2-y29x87)1,- ¢l ebrityls) 1Higi(dazosy 4-yl ) but an-1 - one

4- (Tetrahydro- 2H pyran- 2- onx?-l-gl-trit | -1 H i m--dazcl -_|

4-yl) - 2-but vn-IR(ERE) (2- BB ) 8asldPssol i928/ nBREUF® "of ethyl -acetate
(200 m) and Eggkgﬁgdiofuran (800 mM) . 10% 20 Pal | adi um carbon (2.6 g) was
added and the m xture was stirred at roomtenperature for 3 h under a

hydr ogen at Aogislesnetidn%t Pat ( Sadietihor dpdore ds hviepberd? byl -4, trgdihgdrand t he
filtrate was 60 enky{ £4; L q%{idrgg [o goi)rf-:-ssure. The residue was purified
by silica gel t; ethyl acetate) to give the
title conpound (28.53 g) as 11€Lomn solid. "HHNVMR(CDC13) 5: 1.4-1.7(6H, m,

1.9-2.1(2H, m, 3.08(2.H, t, 7. 4H2yn 3.4-3.55(2H, ), 3.75-3.9(2H, m,
4.55-4.6(1H, nm, 7.05-7.15(6H, 7.3+ 7.4(-OH, ), 7.43(IH d, J=1.6Hz),
7.57(1H,d, J=1.6Hz). jo (i) PrOsyctiNn of

4- hydroxy-1- (1 Himdazpl=-4¢yl) -on :
4- (Tetrahydr o- yray triyl -1 Him dazol - 4-yl)butan-I|-one
(26.51 g) and i N> M) were dissolved in

tetrahydrofuran (200 M3—=ahd the m xture was stirred at roomtenperature
for 3 h. Sodium bi carbonate (8.82 35 g) was added to the reaction m xture,

and af ter remval of ifie.: 53 b YA A005 L SSLRLAAM NG (id b5aki o dihe

filtrate was concentrate uced “pressure. resi due s purified
by silica gel (8colunmeshranisdography°q,eludntn etihtyladetat enneékamol = 4: 1)

and recrystal Lpzeg; £1 op retflanol,/ gt ik, acetateldisthvl & heli st otution.

The mixture was stirred for 1 h at the same temperature, and a

solution of 5, 6-dihydro-7H-pyrrclo[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 (CDC1s+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, 4, 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]thiophen-2-yl)-6,7-dihydro-5H-

30 pyrrolo[l,2-climidazol-7-0l
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-5 give the title compound (9.38 g) as a pale yell ow powder. '

" H NVR( CDC134DVSO-d6) 5: 1.93(2H, m, 2.97(2H, t, J=7.2Hz), 3.62(2H;17t|‘,’”\’(2']05
J=6.4Hz), ~.67(IH s), 7.72(1H s). (iii) Production of

4- hydroxy-I|-(l-trityl-1H1imdazol-4- Yl)butan-1-one 10

4- Hydr oxy- I - (1 Hi m dazol -4-yl )butan-1-one (9.23 g) was dissolved in

N, N -di net hyl formam de (120 m), and triethylamne (12.5 rd) and

chl orotri phenyl net hane (16. g) were added. The mxture was stirred at
roomtenperature for 2 h. Bring vy dded and the m xture was extracted
with ethvl acetate. The . Qyer was dried over magnesi um sul fate
and concentrated under e. The residue was purified by silica

gel col,,mmchro é%hyl acet ate: hexane = 9:1) to give
the title conpg Q ge oil. 1H- NVR(CDCI A 5: 1.95-2.05(2H,
m, 3.10(2H, t! .2- 20 3.&IH nm, 3-6-3.75(2H, m,
7.05-7.15(6H, m, 7. ".4(9H m, 7.45(1H d, 7=1.01liz), ~.58(1H, d,
OF=1.0OHz). (iv) Production of 6,7-dihydroinidazo[1l,5-al pyridin-8(5H)-one

4- Hydr oxy-1 - (!--Lxi The- r$a¢tn¢nx§nd1pnryf;@mmxnnIlnnt@e(zamgzma emw&ﬁ in .

di ssolved in ahydr o e 25-£0
nethanesulfon%%g@ Fér#deg%%?éﬁéﬁﬁfgkég?%gg%glpx&ﬁ]ég ﬁé ﬁéx 8re was stlrred
at room t enpedahyrieoct oE-pytrolitier-c( iBddatglvieoreddedlander af frecdzabltheg and

the m xture extracted th ethyl acefate. The organic |ayer was dried
over | magnedi THELE FABEORIY Korldeht F ot LSS CReea pr ossur . 3o

Acetonitrile (300 Jcovas+adgasd andsthe g xtdy e masenef | yxed;) undep-heat i ng
for 2 h. The reaction m Xture was concentrate to dryness and t he resi-due

was purified By48iREcaryel © ctldfm Séhr dned bfaghy @éﬁuéﬁ?r BtHA) radetqt &8

net hanol = 205; 45: 3y (amd qyvaghed ewi hzdsﬁhW? et te)gi yerd hestidd e
conpound (2.10 35 as a pale br own powder. 54 17 (AY’ 2005 IH-NNP{CDCl ~)

)
5. 2.25-2. SS(QFIg Mz, 246812H, t, J=6.2HZ), 4.21(2H t, J=5.BHz), 7.63(IH,
s), 7.63(1kh Sk (xBr): 3121, 1445, 1215, 1088, 947, 866, 810, 802 cm™.

Example 3
Production of 7—(4’—fluoro[1,1’—biphenyl]-Bigl)—6,7-dihydro—5H—

pyrrolc[l, 2-c]limidazol-7-0l1

HO

(
(]

A solution (1.6 M; 1.98 ml) of n-butyl lithium in hexane

15

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]jimidazol-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
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| RCKBr) : 1485, 1387, 1265, 1202, 1028, 856 cm1l. Exanmple 1 .5 Pr oductl (%nZ
of '7-(S-nmethoxybenzol b]thi ophen-2-yl)-6, 7-di hydro- MAY 2005
5H pyrrclo[1,2-c)imdazol-7-cl HON MOSN -6r A solution of

5-i net hoxybenzo[ bj t hi ophene (0.33 g) in TFF (8 m) was cooled to -78" C, and
an n-butyl lithiumhexane ic solution (1.6 M 1.4 m) was added dropw se to
this solution. The mxture was stirred for | h at the sane tenperature, and.
a sol ution ofadslegl dPhye or TPy BRBLEre- @14 riltfaZoPtAreneas 0e¥Braqipdi n THF
(3.m) was addadl guhhisasobald OracTRe feeblian. ol Urequas,sd idned Lor, 1
at the same tenperature saturate rine was added.’ The m Xture was
war ned to rooranhlyelmpesarttalgleeanm tsrméfatganl’llhel ayoéwewaswasepwaaicediteﬁfhmdmgani c
| ayer was dllut:%élvmth eth\y et%%} . W W th saturt Jneaddrled
over anhydr ous SEGREsPTRT ST aatné1 Re ??ﬁve%t SRadT e e IFesi due

was SUSpend@dcbnuﬁhh&hrémﬁﬁéﬁﬁap@@d(eZQeﬁtJtéﬁﬂymiadétgtée-if&tﬂyltle conpound
(0.24 g) as pale brown  cr stal%3 g rvstals wer.e re%]égstalllzed from THF

to give the g&°flet 80??% and EeFor eEd iergs aceiqnA-Rexane

( CDC13+CD, OD) tB: _31v@2f}2é’| tﬁ@h,e Fohp8tiRa 6263-|§ﬂg) 3866361293 , ndedP 4. 37(2H,
m, 6.93(1H s), 6.97(IH dd, J=8.8HzZ, 2.6Hz~ 25 7.16(IH d, LT=2.6Hz),

7.17(1 H,. -9), C¥y4§@ﬂﬂ s) 7. 67(IH d, J S.BHZ). IR (KEr): 3115, 1462,
1223, 1028, 85§,

7- (5-f1 uor obenzo %C op %% ?t 6, 7- ﬁrgc?lr oHtZSI—ijf?‘5 914 P Yfaaa, 0=3. 6nz,

pyrrol o[ 1, 20 cjli- ﬁﬁdazqu QHZ))I, @52§?4MA8/ EI@OBR HO - 79(1H, s), 7.16(2H, d4,
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™
Examplev4
Production of 7-(4’-fluoro[l,1’-biphenyl]-4-yl)-6,7-dihydro-5H~-

15 pyrrolo[l,2-climidazol-7-0l

HO

(i) Production of'7-(4—bromophenyl)—6,7—dihydro—5H-pyrrolo[1,2—
climidazol-7-o0l

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-climidazol-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(1HE, 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’-fluoroll,1’-biphenyl]-4-yl)-6,7-
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N F S N The reaction and purification in the same manner as in. Exarrplg(ﬁm5
usi ng 5-fl uorobezzo[ b]thi opbene (0.30 g) and 5, 6-

di hydro-?H pyrrol o[ 1, 2-c]i mi dazol -7-one ~0.18 g) afforded the 5 title
conpound (0.14 g) as colorless crystal s. -'"H NWR (CDC13+CD30D) 5: 3.03(2H,
dd, J=7.6Hz, 5AHz), 4.10- 4.40(2H, , 6.93(IH, s), 7.08(IH dt, J~2.6Hz,

8. 8Hz) 7. 20(I , . d,» - , 7-52(IH, s), 7.74(IH,

dd, J=8.SHz, ‘ﬁhé’l@)o 3%035%%0% %3%?%?1%%2%5%%15, 1088, 947, 866, 810,
802 catd. ExaaneTBePredutimmglxﬁ the same manner as in Reference Example

7(4'-fILIoro[ phenyl i Qv

pyrrolc[1, 2- cI i m &&?&9 %gm‘%ﬂeﬂ’ﬁ % t} %%8)5\5’ |El).ll% p(}ﬁ:r(:foélwﬁ 1.98 m) of

g- gut yl i t]tl: wpmndlaebane—owa@@emtd )’ aédedodbpmmdmrﬁ)csalcuﬁl (ngéﬂéfmg) '
rono-4'-flyoro- 1, I n. THF at. -7 an

the aiixturs %?‘%‘FPPFeﬁO 7‘4}./?6@(%“ eggopﬁlﬁlo% &%%Ut nbl:i 6%, 6- di hydr o- ~H

20 pyrrolo[1, %‘e%'r'a'ﬁh.gQEQprﬂe%}(o%%ﬂuﬂiﬁ)phmI&Emﬂl@b m()lZQOh'ét)l eRfoX@sd ga | y

added dropwi se and the m Xxture was.stirred at - for 1 h. A saturated
aqueous amonitéfrlehcempaendofIf3 a9lnas SGlﬁle %Gi?r &&d’é&atlé the reactl on
m xture and t t ract h ceta S

saturated bri % ﬁg&%d (fl\é\%ég?e/aegr L n%yé%mo%ssagrggrfes dm sgl%f(lga Q%ge SO \Pgﬁ‘t’
was evapor at ed .dHder 11k @dzced (eeds yiod LEndmi het r&3{1dle slas 7plh(2Hedddy

silica gel S‘a %gl ‘f@ﬂz‘fhé%ﬁ?é opr.,ag@x%gﬂggg m’eg hyl acetate -> ethyl
IR (KBr): 1321, 1495, 1086, 826, 802 cm™
Example 5
Production of 6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[l,2-

climidazol-7-yl)-N-methyl-2-naphthamide

CUT
/
Bﬂekﬂﬂ N

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 (1.6M: 45.2 ml) was added. A solution of 6-bromo-N-
methyl-2-naphthamide (8.68 g) in dry THF (700 ml) cocoled to
20 10°C wés 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-7H-pyrrolo[l,2-climidazol-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 residﬁe was purified by flash silica gel

column chromatography (eluent, chloroform/methanol containing

20 ammonia (7%), 12/1 — 8/1). The eluate was recrystallized. from
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acetate: nethanol = 5:1) and recrystallized from acetone-hexane to give &}fh 05
title conpound (265 ng) as colorless needle crystals. IH-NI\/R.(CDC131@E5§ D@
6: 2.79-2.93(2H, m, 4.14(IH ddd, J=3.6Hz, Ilc 7.2Hz, 10.6Hz),

4-25-4.36(IH, m, 6.79(IH, 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 cm1.

Exanpl e 4 Production of 7-(4f-fluoro[l, 1" -biphenyll-4-yl)-6,7-di hydro-5H
j.5 pyrrol o] | meikngild42opive dtheHOiNleNcompepyd Prodifc Gl opsofolorless

7- (4-broTnophenyl Ji-§.c7- di hydro- SHpyrrol o[ 1, 2- c]im dazol -7-ol 20 The
reactions int sane manner as in Exanple 3 using p- di bronobenzene (3.94
g), a hexane sahuRo0DCI:+6DMD)8.67020Bd-8f 02 eHhutyl, Bi.0hiBM} sAnd4.12-

5, 6-di hydro-7 raelo[1,2;clim -7-,0n -) af d the title
conmpound (1. Og‘%g%%]’c%‘%br?'e"‘}s#srg'glggﬁ‘g’crr“g/Stgré?@iﬁ%ﬁ-m%%? IS’ 5. 2.
67-2.94 (2Hs5 =4.6%z)087 (b4 1xwldd) L7283 (6K, dad 8-03HZ 88kl . BHeyz) ,4.7.834282( 1 H,
m, 5.47(IH, br s), 6.52(IH s) 7. 31(I s)f '7.39-7.51(4H, m. IR (KBr):
1493, 1395, 1084, '18911H01% & E&ds, 7?%}1%545)& %‘-.2% (?i{i )SProduction of
7-(41-f -1 uor c[1r (Kerlyi: BBEOYIdod- Mlek16, 7603, 1¥sMAY 120809 1464, 1318, 1082

di hydro-SH-pyrro|l o[ 1, 2-clim dazcl-7-ol The reactions in the sane manner as
in Reference Efanple 10 using

7- (4-broni oph%g[g%lg, ¢-di hydro-5H-pyrrolo[1,2- c]imdazol-7-ol (982 ma),
4-fl uorophenyl boronic acid ('138 ng), and 2M aqueous sodi um car bonat e

sol uti on (395Zneductapnakt Ntcwdlpbeaplbhos phi -&dil udi 522 ny)

af forded the

pyrrolo[l,Z—c]imidazol—?—yl)—2—naphthamide

Under an argcn atmcsphere, 6—bromo—N—cyclopropyl—2—
naphthamide (320 mg) was dissolved in dry tetrahydrbfuran (11
15 ml), and the mixture was cooled to -70°C in a dry ice-acetone
bath. An n-butyl lithium hexane solution (1.6M: 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-pyrrololl, 2~
climidazol-7-one (123 mg) was added dropwise. The mixfure 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
resultiﬁg 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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title conpound (393 ng) as col orl ess powder crystals "H-Nl-IR (CDC1, + 0%@
5: 2.79-2.99(2H, m, 4.16(IH, ddd, J=4.0Hz, 7.4Hz, O—|z)4264(79¥,05
m, 6.82(IH s), 7.14(2H, dd, 10 J=8. 8Hz, 8.8Hz), 7.53-7.64(7H, in). IR
(XBr): 1321, 1495, 2086, 826, 802 cia". Exanple 5 Production of

6- ( 7- hydr oxv- 6, 7- di hydr o- 5H pyrrol o[ 1, 2-

'(I:':-IIFm( ggé(ﬂm)? % )N@%gﬁg%gt%% 55 %%t‘barygc@w?@ gc%wl\% Ioboa(t %Iluﬁi):ler ] 2[30%

at nosphere and mzb(uetHyI mpj t 6 U Iiexane 6s6bytions)(,1.6¥3:(145. adpm J—l/\aésﬁzadded

ool ed 10 20 1000 Aas ABALH & uni’s LMt 1 B ol Tt roFe STRbn 758 GHafl t he

m xture was stjdg. @hzﬁpralo@(m &Y, 'BHE9$QP}J'[$)O,H .60 M), af J=4.4Hz).

5, 6-di hydr o- 7H—r§% rrol og -climdazol -7-one (3.65 %) was added dropwl se.
The mi xt ur e SwalR &8 £ 8458t 16 1s b O eﬁﬁ@@at € f 751, E3RCantClAtHH at ed
aqueous ammnlﬂgh{i;ileom de solution (120 mM) 23 was added to stoD the
reaction. The solvent was evaporated under reduced pressure and an

et hanol - sol ublRsravacéd pal ofva-etdxtir-dct(@édhydoex 1o TedilvdiragoResyriuel cid 2t-he

sol vent was rate Ther sidye was purified by flash silica gel
col um chr omt%ﬁéﬁrﬁiﬂ%——é%%mt hanol contai ning 30 ai nnoni a
(799, 1-0/1 -> 9/1) The e2uate was recrystallized- from 58 17 MAY 2005
met hanol to give the title conpound (Brﬁ@ g) as colorless crystals.

| H NMR( CDCl : 3+CD30D) 6: 2.89-3.02(2H, 3. 041 S s), 4.12- 4-25(1H, m,
7.20(1H, ¢

4.1 ~-4.43(1H, in), 6.~9(1H, s),

! )
Ft N
O
10 | The reactioné in the same manner as in Example 6 using 6-

bromo-N-ethyl-2-naphthamide (459 mg), an n-butyl lithium hexane
solution (1.6M: 2.28 ml) and 5, 6-dihydro-7H-pyrrolol[il, 2-
climidazol-7-one (183 mg) afforded the title compound (142 mg)
as a colorless crystalline powder.

15 'H-NMR (CDC13+CDsOD) 8:1.29(3H, t, J=7.2Hz), 2.85-3.06(2H, m),
3.46-3.60(2H, m), 4.10-4.24(1H, ﬁ), 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,
s) .

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-climidazol-7-vyl)-2-naphthamide

60



5 LT=4.6Hz), 7.54(IH s), 7.63(IH dd, J=1.8Hz, 8.6Hz), 7.83(2H, s),

7.89(1H d, j--8.6Hz), 8.03(1H s), 8 28~IH s). I|R(KEr):3500-3000, {]e4h, 2005
1605, 1559, 1497, 1464, 1318, 1082 cma. Exwnple 6 | o Production of

N-cycl opr opyl - 6- ( 7- hydr oxy- 6, 7- di hydr o- 5H

pyrrol o[ 1, 2-c]i m dazol -7-yl)-2-naphthamde HO HN N /> N O Under an argon
at nosphere, 6-brono-N-cycl opropyl -2- napht ham de (320 ng) was dissolved in
dry tetrahydrofuran (11 15 m) , and the m xture was cooled to -700C in a
dry ice-acetone bath. An n-butyl lithiu xane solution (1.6M 1.52 nR2) was
added and the m xture was stirred for 1. . Letrahydrcfuran sol ution
(3 M) of 5,6-dihydro- 7FprrroIo[I - one (123 ng) was added
dropwi se. The m xture s 20 s d erature for 1.5 h and
sat urated agueous nn*%lun1c m )\was added to stop the
reaction. The sol vent l@s evap led gressure and an

et hanol - sol ubl e a4 E?ulting resi due and the
sol vent was evaporated ag The 2. 5 resultlng resfdue was purified by
flash silica ge | umm romat ogr aphy (el uent; chl orof or nf met hanol
containing anmonia (7% 29/1) . The eluate was recrystallized from

nmet hanol to give the title conpound (100 ng) as a colorless crystalline
powder. 59 17 MAY 2 'H—NNR DG dr 58-0. 79 2,75-3. 00( 3H,
e 1270 320, R GRS o T S, PO AR g s s e &

8. SHz) , 7.64(prms}N &ydﬂhﬁdﬂyldd—népﬁth@wadeB (6blz)mg)7, 28(@2Hd, Mdn-bJde@dl 61i z) ,
8'05(|Ii s). ¢1%g um/he ane so&ngén (2. 2§4ﬁiHZ;nd 5, 6~dihydro-T7H- '

5 pyrrolo{l,2-climidazol-7-cne (183 mg) afforded the title
compound (203 mg) as a colorless crystalline powder.
TH-NMR (CDC1s+CDsOD) &: 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), 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, dd, J=1.6Hz, 8.8Hz), 7.83(2H, s), 7.89(1E,
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

|

N

The reactions in the Same manner as in Example 6 using 6-
bromo-N-isopropyl- 2-naphtham1de (482 mg), a 1.6 M n-butyl
lithium/hexane solution (2.28 ml) and 5, 6-dihydro-7H-

20 pyrrolo{l,2-climidazol-7-one (183 mg) afforded the title

compound (187 mg) as a colorless crystalline powder.

1H-NMR (CDC15+CDs0D) &: 1.31(6H, d, J=6.4Hz), 2.87-3.06(2H, m),
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5 I R(PCBr): 3258, 1644, 1630, 1603, 1541, 2495, 1316, 1080 cm 2. Exanple 7
Production of N-eth-yl-6-(7-hydroxy-6, 7-di hydro-5H pyrrol o[ 1, 2- 17 MAY 2005
cl]iinidazol-7-yl)-2-naphthamide HO HN ,,,,N/> Et N O 10 The reactions
in the sane manner as in Exanple 6 using 6- brono-Nethyl-2-napht ham de (459
ng), an n-butyl l|ithium hexane solution (1. 6M 2 28 m) and

5, 6-di hydro-7 Ry 1,0 zoI fforded the title,

corrpound (142%179') g%éj‘rgol%}r Jéﬂ cr4yst4a(llﬁrn18 po 81@5 d'Hngg/( 3+CD30D)
1-29(3H, t, dI83H) s 2 8551841@6(2#, 7Ta)a,<m;s 48 3-60(c2H, ©).su4) 107 246, H,

n),427441(|H n), s), 689& t;t752Hz) 7.50(1H, s),

7.62(1H, dd, F1. GHE2! 1§ 6112)J—é7 80218 - OF (15, 891 1§ - 2P (1¥=858kz), 8. 02(1H,

s), 8.26(1H 1% xp29:bROK By 44 328%26164203160657 | 15154793 1495, 144dp 1316, 1080

cm1l. Exanple 8 Production N-cycl obutyf ( 7- hyd- roxy 6, 7-di hydr o- 5H

pyr-rol o(2, 2- @xarrdezdP- 7-vl) - 2- napht ham de 60 17 NAY 2005 HON H/> O

N N U The reaﬁu J

br ono- N- cycl obtity 5 52— 5 M

l'i thi um hexanelsalidbzoh- QQyE)S-Nﬁxx)etalyd -85 ﬁaplmhyahmie?H 5

pyrrol o(1, 2-c)i m dazol -7-one (183 ng) afforded the title conpound (203 np)

as a colorless crystalline powdeHO

Under an argon atmosphere, 2-bromobenzotrifluoride (33.05
10 g) was diséolved in dry THF (600 ml), and the mixture was
cooled to -65°C in a dry ice-acetone bath. 2n n-butyl lithium
‘hexane solution (1.6M: 23.7 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 6-bromo-N-
15 methyl-2-naphthamide (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 (1.6M: 94.5 ml) was added at not
more than -65°C. Thé mixture was stirred for 30 min and 5, 6-
-dihydro-7H-pyrrolofl,2-climidazol-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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" H NVR(CDC13+CD30D) 5: 1.73-1.90(2H, n), 1.95-2.17(2H, m, 2.38- 2. 55%
in), 2.86-3.04(2H, m, 4.10-4.24(IH, m, 4.27-4.43(IH, m, 4.53-4.738 IW\Y 1005
m, 6.78(IH .5), 6.95(IH d, J=3.SHz), :Lo 7.52(IH, s), 7.64(IH dd,
J=1.6Hz, 8.8Hz), 7.83(2H, s), 7.89(IH, d, J=8.8Hz), 8.03(IH s), 8. 26(IH,
s). | R(KBr):3320, 1626, 1601, 1549, 1495, 1314, 1092 cn¥l. Exanple 9
Production of 6-(7-hydroxy-6,7-di hydro-5H-pyrrolo[1,2- 15

climidazol - 7t%bﬁéhbfsb@@oynyﬂmﬂthtﬁam@@k%n«ﬁxampme N-/> 0 N The reactions
in the sanme n%r;[gﬂjkﬁs %n Exanpl e 6 using 6- broino-N-isopropyl-2-napht ham de
(482 ng) , utyl 1ithium hexane solution (1-28 m) and

5, 6-di hydro- 7Hr2dupymomhm¢1U2r¢kn7nh¢dz®ﬂy#£xﬂﬂ§;@yasoﬁﬁm =_y f orleed , Qhe title
conmpound (187 . ofo) "H NVR=Cl . 3-' CD30D) 5:
1.31(6H, d, J '@&9&14 12-4.26 (1H, m ,
4.27-4 .44 WH, m ,66(E%dedeyd6 3-&1h§&£3 Sﬁ'E@&&Hlo$):4beﬁﬂﬂdizo$}/ -yl)-
764(IH dd, J=1.8Hz, 8.8Hz), 82(2H, s), 7.89(IH, _d, J=B.BHz), 8.03(IH,
s), 8.25(IH, é’)metFW}K%frf)a%*?Wﬂém as 1%‘%@901%613 01 5B¥onaREraPiys0. 1080 5
Exanpl e 10 Pr q@qgah@nh&iaﬁ‘éiehwenoxyxGl)?wfglhagdaﬁ- 5}3&9&&1 oisQJn{JerZ-
climdazol -7-yl)-N-nethyl -2-napht ham de Under an argon
at mospher e, ZSEPéﬁébéwzdﬂﬂﬂmtudﬁﬁaﬁﬂ¥5ﬁﬁiﬁ? M@ngfa@ﬁgr@¢§@bﬂvé@eﬂn dry THP

(600 ni), andCEQﬂlgéftfH&h§%¥ies, Ltd.). As the second elution, (+)-6-
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-nzphthamide (2)

A racemate (2.0 g) of 6-(7-hydroxy-6, 7-dihydro-5H-
pyrrolo(l,2-climidazol-7-yl)-N-methyl-2-naphthamide and
(2S,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 ethancl (3.0
ml).

The salt was dried under reduced pressure at 50°C for 3 h

25 to give 2.4 g of colorless crystals (yield 97%). At this point,
6— (7-hydroxy-6, 7-dihydro-5H-pyrrolo[l, 2-climidazol-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 qg)
obtained above to dissolve by heating (50°C). The mixture was
stirred at room temperzture 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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cooled to -650C in a dry ice-acetone. hath. An n-butyl |ithium hexane
solution (1.6M 93.7 nml) was added with stirring and the nixture wa$] MAY 2005
stirred at the sanme tenperature for 30 mn. After stirring the mxture, a
dry T.HF (2.88L) solution of 6-bronpo-N 15 net hyl - 2- napht ham de (38. 03 g)
cooled to 10' C was added at not nore than -550C. The m xture was stirred
for 20 mn. AnMéthH;;y{:I,_ obht hiug hepape solution (1.6M 94.5 nl) Was added at
not nore than -650 he m xture wag stirred for 30 mn and 5
. di hydr o- 7H- pysipecéfic2retd mafazdic)s- ome—-f244%6 cgP -Pnia meyhami)zo sol ution
(240 m) was added dRoBWiSEn HREHPHUNE . ¥AS! SIS etbgedd thNensaystals
tenperature for 1.5 h and sat urat eciL aqueous ammoni um chl oride sol ution (520
m) was added tl®0stugp -t HEhe meamulr@nwaihstmexﬁeratt wezgmetapmmfectmrf@erl h,.
reduced press and .an tha ‘%%Ol ubl e Eerl ters e>§ ?t edrfromthe 23
&n T

resul ting resﬁr&u rgrtlgdtﬁ R SPEvEpoTrat €d agai n resi ti ng

resi due was pudafdtg@dnbyiktasd »saé id3a egehin§ & UWBHu &y ts@g&apéw écek:ugai 3
chl or of or m me hanol contai nin

79 ) T te was
recrystal | i zed fPofitVRethahdr th'E é:lr\YétLaFlé l@”t*?]é?c? oﬁﬁ&rei% 3134339‘3 e’é‘é .
colorless 3C qiyst akbsulfher psd %algaﬁsphﬁm Harf3lomeeefct 88 d £ aogWiek
62 17 MAY 2005 t hose of the conpound obtained in Exanple S. Exanple 11
Producti on of “F+)ME{PMEOn) oXy - Z‘)SFL-& pdFB- 50k i Byritoidofl7 (28, m), ©.15(1H,
c~i mi dazol 4¢-\)) - I@‘@f@t(bﬁl'l_a_naprgﬁ@%quﬁl)mﬁ 7.91-8,06 (4H, m), 8.41(1H,
6-(7- Hydroxy67d|h dro” SH-'pyrrol o[ 1 clim'daz. 02-7-yl') -
N- net hyl - 2- na;ﬁhbhﬁrﬁrﬁaélﬂasbls)ubj ected to chromat ography
(el uent: hexangs &g % = 1:1) using an optical isoner separation colum
( CHI RALPAK AD: *ranu ac‘?ured by Daicel Chem cal Industries, Ltd.). As the
second el uti o@;oﬁ@tﬁex@*ﬂf |cuaks;tcé|mmme6;a sh Hhyedy @Sm—pydrokg{e 72idlydro-

i - Tni dazol - 7-yl,) - h obt ai ne LI OMer exeess
>99% ee 1alD O ; ’ %Fﬁmt E q nap Qh t%
15 (2S,35)-(—)—tartranilic acid

A racemate (100 mg) c¢f 6-(7-hydroxy-6,7-dihydro-5H~
pyrrolo[l,2-climidazol~-7-yl)-N-methyl-2-naphthamide and
(25,38)~(-)-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 (yield 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 (yield 67%, overall yield 44%). At
this point, (+)-6-(7-hydroxy-6,7-dihydro-5H-pyrrolo[l,2-
climidazol-7-yl)-N-methyl-2-naphthamide and (2S,3S)-(-)-

30 tartranilic acid formed z 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-

SH-pyrrolo[l,2-climidazol~7-vl)-N-methyl-2-naphthamide with

35 (28,3S)-(-)-tartranilic acid
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Exanpl e 12 25 Production of (+)-6-(7-hydroxy-6,7- di hydr o- SH py-rrol of 2, 2-
clir,idazol -7-yi)-N nethyl -2-naphthanide (2) A racemate (2.0 g) of 17 MAY 2005
6-(7- hydr oxy- 6, 7- di hydr o- 5H : .

pyrrol o[ 1, 2-cli-m dazol -7-yl)-N nethyl - 2- napht ham de and
(2S,3S)-(-)-tartranilic acid (2.9 g) were added to ethanol (60 20 ird) and
di ssol ved by heating (50'C) . The m xture was stirred at roomtenperature
for 15 h and a precPpreaeedtsalioOnag) ebdl fettdwdsp=ii bt ¥V adiarizardimashed by

spri nkl i ng et a u ressure at
500C f or 1@3%%0&93.1 {éq%tmda 9388 2@?“%‘{% ar ggﬁf‘utfel%g&g%%“% At this
poi nt, 6 (7 hiyedy, @6y —6+ Y-r’dathrulBB- pyidol id.Lngl)i mdazdiss?e]yde)d-mn 2-
rrethyl 2- naphthamdea tartr ilic C|dfor al t having
a mol ar rati o FgPPERSL Kg é\ S‘@ gg‘t S"S%t &l PEFESIIE IR i ane?iojfﬁacfm excess
was 9D% de. 530 ridaaaeliré 25véinigms aaddgdpfétﬂmetact@mspabau&tl.\&sghsomst@a ned
above to dissol ve_b heating (500C) The m xture was_ stirred at room

tenperature f& I51RTARYCR R LiVSi t4Ped BAHIXE GRYSTRLFI X1 By 4 |-t r &fSi 8n

and washed by rgRiiRKLENGPEE haNolysi62. BhdldiastBieohkel 8xdess 8% pRs(yiel d
81% . As a result of 35 HPLC analysis, the diastereoner excess was 99% de.

63 17 MAY 2009f NbEt FRyS ol ;1661 19- 9390 apHsdiflilé zedt éwm)n?tf{aalpfl) (96039, 4'

(c=0.5 In et banol) | i5ogh umiydeoxi gecti 0yl nas, pddad Lo, Lig: cryetal

(100 ng) The m xture~“wasS st omte ature trated
and washed 1by EPpLCi ahhlmglsvatté're (@as8erdéqmer 'Iéme:elseawas 0819%ﬁdet urefwes: dri ed

under reduced S 60'C for 3 hito qgiyv N qry, t Is (y| eld

91%- overal | fo g 3?% ey égﬁws%#ﬁﬁ%é gﬁ gé@o rén i Bhert

excess was 99%iee. 58" HM/Rﬁﬂ‘éE@sdalsG(yfel&n 627/95(35&am yxbn&mfz?(z&s am ,

S)nglEg(:a S%Ffulg6g%Fka2 analys;s, éh dlggteréogér8e§5gss wag)97§ 41§|H
Example 15 :

15 Production of diastereomeric salt of 6-(7-hydroxy-6,7-dihydro-

5H—pyrrolo{l,2—c]imidazol-7—yl)—N—methyl—2—naphthamide with

(25,38)-(-)—-tartranilic acid
A racemate (100 mg) of 6-(7-hydroxy-6, 7-dihydro-5H-

pyrrololl, 2-climidazol-7-yl)~N-methyl-2-naphthamide and

20 ({2S,38)~(-)-tartranilic-acid (73.2 mg) were dissolved in 1-
propanol (4.0 ml) by heating. 2A seed crystal of 98% de was
added and the mixture was stirred at room temperature overnight.
The precipitated product was isolated by filtration to give
100.3 mg of crystals (yield 81%). As a result of HPLC analysis,

25 the diastereomer excess was 89% de. O0Of the crystals, 86.8 mg
was refluxed in ethanol (1.0 ml) and 2-propanol (1.0 ml) for 20
min and stood at room temperature as it was. Three(3) days
later, the precipitated product was filtrated to give 72.4 mg
of crystals (yield 83%, overall yield 67%). At this point, 6-

30 (7-hydroxy-6, 7-dihydro-5H-pyrrolo(l,2-climidazol-7-yl)-N-
methyl-2-naphthamide and (2S,3S);(—)—tartranilic acid formed a
salt having a molar ratio 1:2. As a result of HPLC analysis,
the diastereomer excess was S9% de.
'H-NMR (DMSO-d¢) &: 2.84-2.94(5H, m), 4.17-4.28(2H, m), 4.38-

35 4.40(4H, m), 6.20(1H, br), 6.70(1H, s), 7.04-7.08(2H, t,
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Exanpl e 13 Production cf di astereoner-ic-sa. 1t of 6-(7-hydroxy-6, 7-di hydro-
SHpyrrol o[l -,2-cl-i-.m"'~dazol - 7-yl ) - N- met hvi - 2- napht hanmi de with 1517 MAY 2005
(2S, 38)-(-)-tartrani i c acid Aracemate (100 ny) of

6- ( 7- hydr oxy- 6, 7- di hydr o- SH

pyrrolo[ 1, 2-climdazol - 7-yl)-N nethyl - 2- napht ham de and

(2S,39)-(-)-t r ( 4 ) e d et hapg and
di ssol ved by ?{rezt ?ﬁ% 'CI'%% d7xt3l]#gHwarsTgétT\?ﬁ eﬁt eg&gﬁ&bmt}tgnp%rg(?ﬁ%ém
over ni ght and 7aspreco@idmt ed ,preodagtiEnas), i sob@tieny by, f ol BBaelpnst o give
114. 1 nmg of crgstal S\I\é ield 93%. As a result of HPLC analysis, the

di ast er eomer EXEBRLe 71% de. O the crystals, 113 ng was recrystallized
from et hanol @3ogfction tex Qil\é%tégeoﬁeﬂgcoiapi Yt aj-S( 76Wyak8x ¢ 08)7 -l ddo-
result 25 of HI-’LC anal tﬁe dl astereoner EXCess_was 9b% de. O the
crystal s, Erp vl 14 &gl g 1= 2 b %) Wi

ng of crvstai _d YA A y 44% . At this p0| nt,
(%) 6- (7- hydr 5(2é¥3§j —Q—/@?ﬁ\femhhc 518_1? 5

climdazol -7-yl)- I\I—Areltat;ﬁma@er dpht ngim dé @md7-(12@1r3>8)y €y ethY@rQ-rfzﬁn lic acid

formed a salt haV| I ar .rati f resul HFLC anal ysi s,

the di astereofféf™ [e \ﬁés““s}&% g 7” é) é%) Astf’ & pf O&Ug%ll on of- acgt ereoneric
salt of 6-(7- hydra&y—ﬁ-lﬁﬁuhydhmiic acid (36.6 mg) was dissolved in 2-
SHpy.rrolo[ 1, 2-clinidazo 7V| - N- net I-2n th de.with 35

(2S, 3S) - (- }¢ { BFPPaRRY | @0 a‘SCFU&)aa 47t five Rl (@%t@l{ 1‘e’®d?Fg)heéftln9
15-(7- hydrOXYT§e7m$&ﬁﬁﬂH‘%a@Hstlrred at room te erature overnlght The
pyrrolo[1,2-c]iiftidazol-7-yl)-N ne~Lhyl -2-napht ham de and

(2S,39)-(-)- taF?@aﬁﬂqf@da@mduﬂewaS@O%t@ aWS%Wéatmnzto profsaddl- 6(BI0
m) by heatinge dhp.nd ungeias7edpod sl chaamya; heper of f@&wnal ght and a

precipitated product was isolated by filtration to give
crystals (yi eﬁtlhﬁlmm"mréiolpééu?‘tcbimmzl@laﬂal&/}érH*mﬁh@&%ﬂamhébﬁ@tde

(10 )t e ey o SRS AR e Y B RS e P BN

ratio 1:2. As a result.of EPLC analysis, the dlastereomer

excess was 48% de.
Example 17
Production of 6-{(7-hydroxy-6,7-dihydro-5H-pyrrolo[l, 2-

20 climidazol-7-yl)-2-naphthamide

SOA®

(i) Production of 6-{7-hydroxy-6,7-dihydro-5H-pyrrolofl,2-

25 climidazol-7-yl)-2-naphthoic acid
6-Bromo-2-naphthoic acid (1.51 g) was dissolved in dry
THF (50 ml) and the mixture was cooled in a liquid
nitrogen/diethyl ether bath to -100°C. With stirring the

mixture, an n-butyl lithium hexane solution (1.6M; 7.88 ml) was

30 added dropwise at not more than -95°C over 5 min. The mixture
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io HPLC anal ysis, the diastereoner excess was 89% de. O the crystals

ng was recrystallized froml-propanol (3.5 mM) to give 58.0 ng of CWSMA{(IH)%
(yield 67% overall yield 47 . As a result of HPLC analysis, the

di ast ereoner excess was 97% de. Exanple 15 13 Production of di astereoneric
salt of 6-(7-hydroxy-6, 7-di hydro- '

5H pyrrol o[ 1, 2-climdazol -7-yl)-N nethyl -2-naphtham de with (2S, 3S) - (-)
-tartranilic agdd siraeanate-{dP0 rE)y 96 Hrf ey dtoxyet Fosi hydhon SH

pyrrol o[ 1, 2-c] i m dazol | ) - N-net hyl - 2- napht ha- Tni de and 20

(2S,39)-~)- t&*t?rérﬂ*lbieérag]i‘%l g urenRswerel o RE Wedoi nl40°Grefanol (4. 0
m) by heatingoAtSeedogr yﬁ@achuga‘dr%a@/q-xdg ¥as1o pdded 1andak he1 M-dnd §oves
stirred at roomtenperature overnig )I('he preci pitated product was

i sol ated by fidht ria idon TBF give ml])O@fag argded @rgmytisles atyhet du@ugythanAs9e°C

result of HBL I A j;ast r Ces$s
crystals, 86%8‘%}a Sya%g r é?l uglgégilﬁéet iggbfﬁr(r%)&og% f%d@éﬁggg%l h%ﬁ 3(5) m )

for 20 mn andrstamddwarme@otn t-eper aten e tasnimnt. vsRssat‘l'maGEe(iS};qw@é@.yss | at er,

Lhe Preci pi t aLeg raguch: aeead 1LALEE 19500 A 4dila 0 SLyPAls (vield

83% overall S pornt
(7-hydroxy- 6, Z:-edidtyldbo Eth-tmtf sd:lm:[:.’h;@ e midanek- Toyl )6 Min, ethyl acetate

met hyl - 2- napht hapni an artranilic mdforma salt havin
o oy o aere s, 80 (ERd Y b R E R + RS i dedereit a caes
was . 99% de.1o1 b DB(E&}’Q@ aﬁgueoi;s84a?e94\&§d'| cdfcentrifed. 28 (dynell. 4n38-
35 4.40(4H, m, 620|H %Lj)ldfz 6. 70(1 H, _s) 04-7.08(2H, t, 65 17 MAY 2005
J'=7.3Hz), 7.38SH §2{19H-Fe ueJJ"?SsPErl?l%@z‘?Y fash. POTeBHEhaRRatography
7.91-8.06(4E, Mg 84064 &bt Se f§ EQ&HT' wS3 ,d A2, 1ﬁ)me@<é=H81| e Wb s

Production of -di astereoneric salt of 6-(7-hydroxy-6,7-di hydro- 5
5H pyrrol of | , ZodMitaPHaY®$ -cengentKat gt hgihex mtaﬁiéﬁfidéo vifhteh precipitated

(2(873? (-)- t?o“d%?' !f!éf Pﬂ&a%%ﬂcﬁﬂat&{é& HEQ)ngfe the title compound
ydr oxy- ro
15 (180 mg) as a colorless powder. The mother liquid was
concentrated to give a residue (44° 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=8.6Hz), B8.01(1H, s), 8.06(1H, dd, J=1.4Hz, 8.4Hz), 8.09(1H
s), 8.57(1H, s).
IR(KBr): 3500-3000, 1688, 1609, 1551, 1480, 1397, 1325, l_b86
cmt. A
FAB-Mass: 295 (MH")

25 ii) Productiocn of 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]limidazol-7-y1) -
2-naphthoic acid (449 mg), 1—ethyl~3—(3—dimethylami>nopropyl)—
carbodiimide hydrochloride (321 mg} and l-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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pyrrol o[ 1, 2-c]i m dazol -7-yl)-N-nethyl - 2- napht ham de and
(2S,3S)-(-)-tartranilic acid (36.6 ng) was dissolved in 2~ 10 propandl] MéngS
m ) and tetrahydrofuran (0.5 m) under heating. The m xture was stirred at
room tenperature overnight. The precipitated oroduct was isol ated by
filtration to give 43-6 nmg, of crystals (yield 719%9. At this point,

6- (7- hydr oxy-6

di hydr o- 5H p?PFbef‘i BY i HiGa St - FOVT2 NEREFRY PISERIRb N A e, 15 and
(2S,39) - (-) - carbranbih et hoflOebRUa tn B8 tad@viBJamnddia] ars )ramol l:ahd As a
result of HPLC anal ysis, the diastereonmer _excess was 48% de. Exanple 17
Producti on oftPg- EYIRNRIMAS SNFERT Ry HED- BHIFYRESF of IThe. r9gidue was

¢)im dazo- 1- felysga: AR NaRkdehehd l\d,l%eNthQ {191 PRAYELAON (2 mg)

6-(7- hycllox¥ 6, 7- di hydro-5H pyrrol o

c)i-m dazos 1-H-NNR (DG THapiarhobe 210941—3@@?&0 xﬂ}naq{)mShél @0d2Hd r{)L. 51 g) was
di ssolved in d HF (5 ), .and re s..coq| n |

ni t rogen/ di et hv%{ (% ’her ’bg7t kr?et %ﬁ 6% (227 %@% fﬁ,ar?—(r\;lg%t IB 6§%L q7u

n-butyl Iithisum ’me&anm,seﬂ uts=eneli) pNg . O 8& rris) ma&amdded dr opwl se at not
nore than -95' C over 5 mn. The m xture 005 was_lstl rred at
_IDO C for 36RIKBTLn HifP-atl 66800654 o 115699 |J|492rhe]i'%]a€f't ePBOfRe -mi xture was
cool ed agai net BmedONNGraNG sas:sol uti on of

5, 6-di hydro-7H-pyrrol ol |, 2-c] i ni dazol - 7- one@%O 61 g) indry THF (11 m) was
added dr op®i selailafcrdimE o R RhA: 107 65, Tdd . 500 k3. Sthe ni xture was stirred
at sane tenperat ugg,for 30 mn and wegsesh 4@ 560y over 30 min. A saturated -
aqueous ammoni um chl ori de sol ution (25 n1) was added to stop the reaction.
After stirriByamee i&ture for 10 nmin, ethyl acetate

Production of 6-(7-hydroxy-6, 7-dihydro-5H-pyrrolo([l, 2~

clJimidazol-7-yl)~-N-methyl-2-naphthamide

HO

15 .
(1) Production of ethyl 3-{6~[(diisopropylamino)carbonyl}-2-
naphthtyl}—B—hydroxy-3—(1—trityl—lH—imidazol-4—yl)propionate

Dry THF (600 ml) containing diisopropylamine (21.3 ml}
was cooled to -70°C and n-butyl lithium (1.6 M; 25.0 ml) was

20 added dropwise. The mixture was stirred for 10 min and ethyl
acetate (14.% ml) was added dropwise. The mixture was stirred
at the same temperzture for 30 min. A solution of N,N-
diisopropyl-6—[(1—trityl—1H-imidazol—4-yl)carbonyl]—Z—
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 graduslly warmed to -30°C.
Water wzs added to stop the reaction. The crganic layer was
sepazrated and the aquecus layer was extracted with a THF-
toluene ({1:1) mixture. The crganic layers were cocmbined,

weshed with saturated brine and dried cver magnesium sulfate.
68
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(50 mM) was added for partitioning. The organic |ayer was io renoved and the
aqueous | ayer was concentrated to dryness. The resulting residue wag 7 MAY 2005
purified by flash colum chronmat ography and the objective fraction was

di ssolved. in nmethanol. This solution was concentrated, ether was added to
the precipitated powder for filtration and dried to give the title conpound
.76 (180 ny) as a colorless powder. The nother |iquid was concentrated to
give a resi du%é%u@)‘c ozaat avapargticde tbi @i\fE whenoubd. cordougtll LR( CD, OD) 5:

2.87-3.13(2H, 2H, s), 7.65(1H dd, J=1.6Hz,
8. 6Hz) , 7(90(P?F %F%? g Réﬂﬁ|¥el?% 4oy é 6Hz) , (8 01(IH, s),

8.06(1H dd, 8 7(kH | 3500- 3000,
1698( 1609, 1%§%mé;36D§1?;%% llﬁggﬁilgé §;7 6%23 (h 34§i2H Ii(IK§2NH+) 25 ii)

Pr oduct i on of36l?(71-}hyair oXy16; sz@v.,hy&dﬁ@xsﬁ p%/r erlé){ZIif->2~ el '72 (2H, br's),

c]imdazol - a -1.4

6-(7-H 7dr oxy 6687?%{] ?1 g— z]f—l- pyr'r oI'oH,%’- cﬁ i'nc?dg%}l-il d/ yJI )1 2Hﬁapht hoi ¢ aci d
(449 mg), I-e‘ih;/4 t613- (TG-,d7nE6-h'g/J%ﬂrKi9ﬁopmbpy1 )3-78daHbOd.l |Jﬁldéthdri)c?rﬂCdrline :
(321 ng) and y e i azol 1

di ssol ved in ? dHzy] 53 ?;??Z%%fd%§|§iﬁnﬁg %%F 267ng - 013 aded
wth stirri ngm urfde)B (LEe- ap01T=mg1HzThe reaction m xture Was warnmed to room
Fometi on m xtH A £ha a4 ad0Bonk e r duad 1 b deydestiindds
reaction m x ehtr ’ es n

reduced pl’ﬁﬁS@ﬁ'é The resultl ng residue was 67 17 MAY 2005 purified by
silica gel coI um1 chr.omat ogr gr% el uent: chlor of or m met hancl contai ni ng

aqueous ammonii ) Pgpductyen)o [1y Red B o8 Va3 (EoHdetr afleti& iy fess.

Th d 5 L the titl d (53
5 H ANRCEDE TR0 ?Eﬁ‘*’é{f@%ﬁ?ﬁ%h?%gﬁée a0(2h m . Bo82(1 M

s), 7.58(IH, s), 7EGBYﬂFB tﬁf[(ﬁﬂESSPEOPxﬂamﬁﬂP Cir@QRXﬂJ 2-naphthtyl}-3-

hydroxy-3-(1l-trityl-1H-imidazol-4~-yl) propionate 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-
21™: 65% toluene solution; 110 ml) was added dropwise to the
reaction mixture while maintaining the temperature of the
reaction mixtuie 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 TEF. The filtrzte was washed successively with 10%
aqueous citric acid seolution, water, saturated sodium
bicarbonate solution and saturated brine and dried over
magnesium sulfate. The solvent was evaporated and the

3¢ 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(28, t, J=5.0 Hz), 3.83(3H, br s), 4.54(1H, s),
6.78(1H, 4, J=1.6 Hz), 7.08-7.17(6H, m), 7.28-7.40(11H, m),

7.51(1K, dd, J=1.8Hz, §.4Hz), 7.71-7.81(3H, m), 7.97(1lH, s).
’ €S
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s), 7.95(IH, d, J=8.6Hz), 8.07(IH, s), 8.40(IH, s). IR(XBr): 3345, .1663,

. 1618, 2,59.9, 1493, 1414, losocm'. elemental analysis: io cal cul aigdMAY 2005
Cl - 7H3. 5N. 302- H20; C65.58; H5. 50; N13. 50. found; C65.63; H5. 50; N13. 73.

Exanpl e 18 Production of 6-(7-hydroxy-6, 7-di hydro- SH pyrrol o[ . 1, 2-
climdazol-.7-yl)-Ninethyl-2-naphthanide HON MHNI1 | "> N 0 15 (i)

Production of__ethyl 3 - - i ropyl am no ar yl 3 -2-_naphthtyl)- 3
- hydroxy - 3R %%—ert#gpm hﬁ(ogjazcsf%%ﬁlwfgﬁp]"‘r o]pQ%%nzi'l%ga%’ %ﬁsTHE()?G% m )
cont ai ni ng di(isQpr epybast fen (&l.63 (T-hyWasx ¢06) Py arBGE-apdro1but yi-

lithium (1.6 M 95.0 mé was 20 added dropwi se. The m xture was stirred for
10 min and etHynidgeel ratel (%X GidsprRaRY AT SR RV S MiEE® The ni xture was

stirred at the sapge(tie 9L 30+ 1 0,1 A 180l Utd0R 10f Ny 17—
di i sopr opyl - 6- (I - i y?fpﬁﬁ&rgo%;zg 3 §%€%r bony IHfif"!za%naph 1 bzopy (60. 0 g)

in dry THF5( 260-dii) seasopyltet mdbhwesadat (6280 -g00'2@d Efidydi xt ure was stirred
at the sane tgnper for 30 m.n d eacti on. mx e S 1y
har e o 30RCEOPRRY B e arded OSSRy af SfkeTBR QLU o)

was separ at eghdarbol 8 86UEQUS MettRinakas fexy I aghesr ¥id h(® 2fHim )t abyene (1:1)
m xture. The organi.c | ayers re conbi ned, ~C}?) shed with saturated brine

and dried ovér gﬂjégﬁ"ﬁ?\;?%m# S MalBgaiRIRAV TPETE ULy Bht Thas

evaporat ed t @cgi-¥eohhgifitté& AOMROURL, ST UGN i tRLi VeRe a5, wpal gaxel | ow oil .
-'HNWR (CDC13) 5: 1.14(3H t, J=7.0Mz), 1.34(12H, hr 5), 3.17(1H d,
J=16. - OHz)9 BLSOERM, 26, 0°C=Fer2Bp)mig wik{ezHyalr agfled to stop the reaction.

The reaction mixture was extracted with ethyl acetate and the
organic layer was washed with satﬁrated brine and dried over
magnesium sulfate. 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.
Methancl (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 améunt 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 :esulting 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 (CDCl1ls) &: 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(1lH, s),
7.26(14, s), 7.36(1H, dd, J=1.2Hz, 5.6Hz), 7.59(1H, 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-5E-pyrrololl,2-

35 climidazol-7-yl)-N-methyl-2-naphthamide
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5 3.08(2H, q, J=7.0Hz), 5.15(IH, s), 6.84(IH d, J=1AHz), 7.07 7.14(6H, r?
7.26-7.34(9H, m, 7.378(IH, d, J=1.4Hz), 7.380(lH, dd, J=1.7Hz, 8.3H7)MA 1005
7.68(IH, dd, J=1.8Hz, 8.8Hz), 7.74-7.84(3H, m, 8.03(IH d, J=I.0OHz). IR

- (KBr) : 3454, 2968, 1705, 1636, 1371, 1337, 1213, 746, 704 30 cm'. (i)
Production of 6-11, 3-di hydroxy-I-(l-trityl-1Himdazol-4- yl) propyl) -N,

N-di i sopropyl - 2- napht ham de Et hyl

3-16-[ ~di i sopropyl| amd #roGarkenybi- 2n napht Mool ki $- was dissolved in dry THF
hydxoxy-3-(l-trityl-1H1mdazol -4-yl)propionate obtained in the 25 previous

step was di sséP0Bdnln ahd thel BerEUXB0C S Hopleddteool 8¢ -t on=BEQA. Wbthydro- bi s
(2-met hoxyet he gy% ol U’Hd"&{{l‘ S%Q&“H&é&?ddrdri‘rd]W1EM anf°% &%i‘;?cﬂfres%gtktﬁrrédlo

m ) was added dropw se to the reaction xture Whl e mal ntal ning
t enper ature oktt hiee sagwctticopemektte efeat Zﬂotrmnoreltﬁwanb@ve—m&’hbmnedt ure was

stirred Oat 0 5h The r.ea tu oled to -
100C and wai er® H%%r‘ﬁ m&éﬂeSeﬁﬁ y a ds(?eedlsdr op 88 m iﬂ’—oé %Ovﬁshygfo%"s
added, and 15%; agaoptsr sGoi-pyrhyts DX e ]dolidhzoh- Q&?.l)m,)N—ai:dsmprepy:(—% m )
wer e added and the m xtur S stirr .n,. Ce ded d the

m xture was SPFP}PM Wg fﬁ@' ﬁgpé’ﬁgpoﬁ J&%élcfl? pﬁg?ﬂgdwg t he
celite layer ‘d@ﬁrﬂ\ﬁ%\&%e mlklam?élﬁma’éte ifdeHcbat enypsan@shied nsweaessiyel y W th
10% aqueous citric acid solution, water, saturated sodi um bi car bonat e

sol ution and ShitFed &F BioPHe taRREERTEE dP8r 1 Snlignddiaufestrphee. Pile e8fvent
was evapor gf ed; aod e 3Qak8SHbinY Ff&R]idus Mﬁtﬁ?&r Yaﬁ{cﬁlﬁﬂezﬁm.d}.xfcﬁf?énwas

hexane-ethyl acetate Lo give the title conmpound ( 63. 7 g) as a colorless
powder . | H NVRLYGRECMEhs ethyB1agatiatie . bFhe)mixtwre Mas0stirre§  fox 49-min

G 3516 1) To brdpgERy Ay f%l%‘”’%?%f?ftnﬁte St s 5 7O
J=I - SHz, SAHz)ayerblf ThelE3Htraje Wa0AepEHrased and e MAMeR0851layd®R (\EB_r) ;
3497, 3200, ZggéraétG%‘lWL%ﬁéléHF}gé%{l aé}: ’tazgz(fni}l 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 coilected 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 (CDCls+CDsOD) &: 2.89-3.02(2H, m), 3.04(3H, s), 4.12-
4.25(1H, m), 4.27-4.43(1H, r), 6.79(1H, s), 7.20{(1H, g, J=4.6
Hz), 7.54(1H, s), 7.63(1H, dd, J=1.8Hz, 8.6Hz), 7.83(2H, s),
25 7.89(1H, 4, J=8.6Hz), 8.03(1H, s), 8.28{1H, s).
IR (KBr) : 3500—3b00, 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-ol
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ii1) Production of 6-(7-hydroxy-6,7-di hydro-5H pyrrol o[ 1, 2-

i m dazol -7-yl)-N, N-di i sopropyl - 2- napht ham de 17 MAY 12003
[1, 3-Di hydroxy-I-(l-t.r--"tvl-IHimdazol -4-yl)p-roPY13 5

N, N- di i sopropyl - 2- napht ham de (63.0 g) and ethyl di-isopropy-Ilamne (334.5
m) were dissolved in dry THF (400 ml) and cooled to O C. Mt hanesul f onyl
chloride (9.21 m) was "added dropw se while maintaining the tenperature of
the reaction mxture at n nore-than 100C. The mi xture was jo stirred at
OCfor 30 mn water was a d tp stop the reaction. The reaction m xture
was extracted with ethyl acetatg and the organic |ayer was washed wth
saturated brine and 2N um sul fate. The sol vent was

evapor at ed under red ¥ ve a reddi sh anor phous m xture

cont ai ni ng 3;73\2 |£§ opfar bonyl ) - 2- napht htyl ) - 3- hydr oxy-3- (1 -
tr-ityl-1Himd&2dl - 4-y1 ) prépyl methahe sul fonate. The above-menti oned

m xture was dissolved, in_acetonitrile 300 and the m xture s.stirred
2 700G Tor 20" m n a8 AngrOCL OOTNTSPHET e Ry s STy R A8t )
were 20 added(3%6 e weachtiepolved wre tastd-dhivelrditutren e (Hasl )stand @d hekand 00C
for 6 h. The sol vent was evaporated to nake the_anmpunt to about a half and

diluted with SRt ErCmnd 'éx’(‘{r a}:jt%dt% 9 ATRACY LadetRtE™ Wik a&%?&"?‘é&%‘?. was
washed wi ty saf ur-pf-ed g@eﬁ‘%ﬂi@&we L,he §91£’fé61i0 gﬁ%ﬁ@@ﬂ&ﬁ&@&e %@rrgfet%kt' ng

resi due was 26 dissolv In ethyl acetate ) heat 1 ng _an

standi ng. Th¥ rMEgulanicng Eeysehydralian iSolipsies dfdihasted with et hyl

acetate to gi 0. 32. So@eC l.ess | H NMR
(CDCL,) 5: 1.%%33;1&.}%65{ %‘%O?g;@ d%lﬁ?&’l(zl%ﬁ? 289()95%{6}(5%? %% rgé)eﬁa%g\g%%%%(m br

d), 4.01-4. 09ftdwinde. ATHS-rdeR8(iloH, miktube584s Hiradyally, Refhed Syom '-771836( | H,
dd, J=1.2Hz, , 731, 2K 8HZ) o 7 8(3H ., |
7.99(1H s). ‘ISCIQ% )t?mgg%%ggai?&lté‘h?‘hﬁ&f? %%O;Stﬁ%’%% %%4%,‘@80 Sm 1.
(iv) Produet i xsacafi dr pixbyee oxys Gobldidhydr 675 pygdiol, ofehd2sa8brated
ClIn]~da20|_7;Qﬁgddg'g%%gxgﬁ%_c Jgfggng%iu%gon (10 ml) was added and

extracted with ethyl acetate. The organic layer was washed

(i
c]
6-

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 (CDCls) &: 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(1lH, 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]lpyridin-8-ol
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17 MAY 2005 Methylamne (2Min THF, 200 m ) was dissolved in dry THF (300
m) and the mixture was cooled to -70'C. n-Butyl lithium (1.6 M 250 JMpY 2005
was added dropwi se and the m xture was stirred at the sane tenperature for
20 min. The above-nmentioned 5 solution was added to a suspension (600 mni)
of 6-(7-hydroxy-

6, 7-di hydr o-5F-pyrrol o[ 2, 2-clim dazol -7-yl)-N, N-di i sopropyl -2- napht ham de
(37.7 g) indry THF with a Teflon needle while stirring the m xture under
ice-cooling, and the m xtye) was” stiyred at roomtenperature for 16 h. The
saturated brine and i o water "W d to the reaction m xture, and the

m xture was diluted wth _ethyl aie. The m xture was stirred for 10 mn
and the precipitated crys i{rated. The organic |ayer of the
filtrate was separated a oug/ |l ayer was extracted with THF/ et hyl
acetate (1:1) m ' ' N5 layers were conbined and dried over
sodi um sul fate. Jol vent was evapor ated under reduced pressure and the
residue was di egd in THF-ethyl acetate (1:1) . The precipitated
crystals were ICollected by filtration to give colorless powder crystals.
The obtained crystals were conbined and 20 recrystallized from et hanol - et hyl
acetate to giVva) theodiatiien ednfolhrdox@orhegylasscol bri-dss rpbwdeeinydazical s.
"H NWR (CDC1, +£DOD), 5. .2..89+3,.02(2H m, 3.04(3H s), 4.12- 4.25(1H in),
4.27-4.43(1 H, Trr), %Jp%tﬁ%ﬁ% is3)?97. 20('H, q, J=4.6 Hz), 7.54(1H s), 7.63(IH,
dd, J=1.SHz, 8. 6Hz)Thel xB@3c2Hpons)in 25 &a8@( hbhner als=8r6HxEmpP8e0B$ IUding),

8.28(1H, s), IR (KBr) :.3500-3000,_ 1644, 1605, 1559, 1497, 2 . 8 082
cm 1. Exanp eﬂiﬁ %W%GBF gg(%j-lrét'hgx i O)n§16é%811§é3 w1}
tetrahydroi m dazefdutylallpyhi dinnasd o8, 7-AihgdWBYn285z0 HHONa]1pyridin-8 (5H) -

one {1.09 g) afforded the title compound (916 mg) as a pale-

yellow powder.
'H-NMR (CDC13) &: 1.85-2.05(2H, m), 2.1-2.25(1H, m), 2.3-2.5(1H,
10 m), 3.85-4.05(1H, m), 4.15-4.3(1H, m), 6.67(1H, s), 7.36(2H, ‘d,
J=8.8Hz), 7.46(2H, d, J=8.8Hz), 7.47(1H, s).
IR(KBr): 1485, 1453, 1397, 1208, 1105, 953, 936, 831, 812 cm .
(ii) Production of 8-(4’-fluoro-1,1’-biphenyl-4-yl)-5,6,7,8-
tetrahydroimidazo[l, 5-a]lpyridin-8-ol
15 4-Phenylboric acid (285 mg) and 8- (4-bromophenyl) -
5,6,7, 8-tetrahydroimidazo[1, 5-a]pyridin-8-ol (400 mg) were
suspended in a toluene (6 ml)-ethanol (1 ml) mixture, and 2N
aquedus sodium carbonate solution (1.36 ml) and
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 tﬁe mixture was extracted with an
ethyl acetate-tetrzhydrofuran mixture. The organit 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 titie

compound (125 mg) as colorless crystals.

'H~-NMR (CDC1s) &: 1.9-2.6(4H, m), 3.9-4.1(1H, m), 4.2-4.35(1H,
: 73



/> MeO)3 N Under an argon atnosphere, 2-broinc-6-nmethoxyr-aphthal ene (356
ng) was di ssolved in tetrahydrofuran (6 ml) and a hexane sol ution (1764a12005
1.0 M) of n-butyl lithiumwas added dropwise 5 at -78 C. The m xture was
stirred at the sanme tenperature for 30 min and a tetrahydrofuran sol ution
(6 nil) of 6,7- dihydroimdazo[1l, 5-al pyridin-8(5H)-one (136 ng) was added
dropw se. The reaction m xture was gradually warnmed from-780C to room

tenperature ahd thd 6Lk uFl wasl X2 r &d P08 -8, TheST & $%deri Bh-ni xture was

cooled to -78{G;a98i.n;490d SAIYrabed agyeousampRi ypichl oride sol ution (10
m) was added and extracted wi'th éfhyl  acetaté. The organic |ayer was

washed with Bsetrgrlea@d brine, dried over magnesiumsul fate and concentrated

under reduce r - i due was_ puri 5 by, sili.ca.c ol unm
chr omat Ograp%rp 2oty PP EO%Y '.a —tet 3h .-; 142870 i zed
from et hyl sacgtatddidi-ethy)-BtihebibhegiV€3-116 akiet ki gonmpound (101 ng) as

colorless «crystals. 2H NVR(CDCLI3) 5: 1.9-2.5(4H m, 3.93(3H, s),
3.95-4.1(IH in), 20 4.2-4.35(IH, 6.75(1H, s), 7.1-7.2(2H, m,
"7.45-7.55(2H, m) 7-65-'7.7342M, n N92(IH, s). IR(KBr) : 1485, 2387,
2265, 1202, -1028, 856 cm 2. Producti on of

25

t et rahydroiini dazo[ 1, 5- a] py

Producti on OfACgVI"f 4- . (
[1,5-a] pyridi'n-B-0 s in thdNsame manner as in Exanple 19 using .

The reactions in the same manner as in Example 20-(ii)
using 3-acetylaminophenylboric acid (365 mg), 8-(4-
bromophenyl)—s,6,7,8—tetrahydroimidazo[l,5—aprridin—84ol (400
10 -mg), 2N aqueous sodium carbonate solution (1.36 ml)vaﬁd
tetrakis (triphenylphosphine)palladium (52 mg) afforded the
title compound (77 mg) as‘péle yellow crystals.
H-NMR (CDC1s) &: 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(1H, s).
15 IR(KBr): 1669, 1557, 1483, 1395, 1107, 791 cm™.
Example 22

Production of tert—butvl 3—(6—[(diisopropvlamino)carbonvl]-2-

naphthtyl}-3(S)-hydroxy-3- (1-trityl-1H-imidazol-4-vl)propionate

OBu-t

N
D
N
Tr
20 Zinc powder (1.04 ¢) was suspended in dry THF (8 ml) and
chlerotrimethylsilane (0.1 ml). was azdded at room temperature.

The mixture was stirred for 20 min. The reaction mixture was
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5 1, 4-di br onobenzene (4.53 g), a hexane solution (1.6 M 10.0 m) of

n-butyl 1ithiumand 6, 7-di hydroi mi dazo[: L, S-al pyridin-8(5H) - one (1.09 Y 2003
afforded the title conpound (916 ng) as a pal e- yell ow powder.

'H NVR(CDCJ-3) 5: 1.85-2.05(2H, n), 2.1-2.25(1H m, 2.3-2.5(!H lo m,
3.85-4.05(1H,. n), 4.15-4.3(1H, m, 6.67(IH s), 7.36(2H,d, J=8.8Hz),
7.46(2H, d, J=6.8Hz), 7.47(IH, s). 'R(-KBr): 1485, 1453, 139-7, 1208, 1105,
953, 936, 831he§ﬁ&d@ﬁ}ZﬂPC(iéﬂdFWHmd@Cthﬂtéﬁning the reaction temperature
8-(41-fluoro-1,1" - bi nhenyl -4 % )-S,.6,7, 8-

tetrahydroi m A5zBPY, 7954 ﬁgmarld A% serastut phmaAmsscetahei 2 (Y85 Ny 2snd

8- (4-br omopheaaaéa B Rpihs- B@Err@@Mrp' wﬂ&ﬂﬁ&eamagrégiﬁ& Qe (46@ no)

were suspended Iin atoluene (6 m)-ethanol (1 m) mxture, and 2N aqueous
sodi um car bonkP® 401 GRA( 21367ed Ytoar@olt &0 r akVStd i SHERFPBh8E phi ne

pal I adi um (552Rgggrﬂ(pgsq(}aqq«g eHP-der 20 an argon atnosphere. The m xture was
stirred at 900C for 16 h. ter (20 mM) was added and the m xture was
extracted with an Cétﬂﬂ}lonaﬁet at 31 @r alepdresBeRFEdi i Gy, THRe (B} galni @rldayer

8S oneshed LB BLINSy dLbedOves. JPaneahus sy Lale RRdasgOcRNLITLa] under

reduced pressure. by sit gel
chr omat ogr aphyefe| adisd d&bbyhseam&ie&t éceetbahihg = Fhé)mandirewapstsalirredd

from an et hyl cet.at e- net hano th et xture t ive the title
Compound. (105038t s sl bl /A e St dhdsr &9 & Sk o
3.9-4. 1(1 Ho | detch@x41356kth ta&@?cm\fhzgo&sa H}y T 4@0( b1kl s6lutich - 13
(2H, t, J=8. 81l12) g_ 1 1 F J 149] 1240, l2%3 ,
1105, 990,. &% N'@ﬁﬁsépﬁﬁpb}o u[c(t]1 6H 5 SEL ST IE J carboriyl]

N-[ 41- ( B- hydr@aphthhibeB-(bebo 3@)Ydfa%| Badagoftowise over 10 min. The

al pyridin-8-yl)-1,2"-bi phenyl -3-yl]acetaiaide HON AcNH I "o~ 1 /)

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 (CDC1s) &: 1.31(9H, s), 1.0-1.6(12H, br d), 3.12(1H, 4,
J=16.0Hz), 3.40(1H, 4, J=16.0Ez), 3.69{(2H, br, s), 5.26(1lH, s),
6.86(1H, d, J=1.8Hz), 7.07-7.12(6H, m), 7.25-7.32(%H, m), 7.36-
7.39(2H, m), 7.70(1H, dd, J=1.8Hz, 8.7Hz), 7.73-7.78(2H, m),

25 7.82(1H, d, J=8.4Hz), 8.03(1H, s).
IR: 3462, 2972, 1732, 1705, 1634, 1445, 1369, 1337, 1159 cm™.
enantiomer excess: 92% ee
HPLC analysis conditions
column: Chiralpak AD

3¢ mobile phase: hexane:ethanol=85:15
flow rate: 0.8 ml/min

detection: UV .(254 nm)

35
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N The reactions in the sane manner as in Exanple 20-(ii) usin ' 2005
3-acet yl am nophenyl -boric acid (365 ng), 8-(4- : 17 MAY

br onophenyl ) -5, 6, 7, 8-tetrahydroiirlLidazcfl,5-ajpyridin-8~ol (400 I|o ng), 2N
aqueous sodi um carbonate solution (1.36 m) and

tetraki s(-~riphenyl phcsphi ne)pal | adium (52 ng) afforded the title conpound
(77 ng) as pale yellow crystals.. "HNVR(Cl)A3) 6: 1.9-2.5(4H, m, 2.20(3H,
s), 3.9-4.1( |11§,ePiaﬁ?Fl°‘a.}i%a-’9Pﬁ§( H, m), 6.75(:LH s), 7.3-7.6(8H n),

7.72(1H, s). caBGKBr): 1669, 1557, 1483, 1395, 1107, 791 cm. Exanple 22
Production of tert-butyl 3-f6-[(diisoprcpvl am no)carbonyll -2-

na- oht ht yl ~ 3( }} RAIRSERB oPtaipedvin 1553 I¢aZol - 4-39 )3 cpi onate 0 OBu-t

HO Y N \> N TIac%%_@Q nc -zowder ~1.04 c) was S@@q{}fed indry THF (8 m)
and chlorctri-Methylsilane (0.1 m) was added at roomtenperature. The

~LI xture was sf3)rediary2afdane Thel ywlastd on mi xt ut@ meas 74 17 MAY 2005
heated to 50' C,,and whil. Lntaiping the reaction rature at not nore

t han 60' C, tergéﬁuWW%rl%%g%ﬁégé(z.36 m 1) was hcgg;% dropwi se over 20
mn. The m xturda wapsslerred at 600C for 20 mn amgb aid owed to cool to give
a solution of 5 Reformatsky reagent. _C . nchqnine (1.55 g) S suspended._in
dry THF (10 m) antc F&ht “%I?a Feaﬁg ej&."é’_@'ﬁﬂ(en&é??gﬁi \){\?hﬂd%]%yﬁntﬁ e’
(1.37 n) wenhe 80ded Ar opwivke cURERE xE&L-ERBI1RGedTREAPEXhYT &F Wase Stirred
under ice-cooling for 20 mn and cooled in a dry ice .zo acetonitrile bath
to -42' C. 1ThéRM2aNHRY THF‘EWQ@dQF?~58Fﬁtﬁ@ﬁlréfmass was encapsulated in a

N, N-di i sopropyghzf1h (daddditey1~1H i m dazol - 4-yl ) carbonyl i - 2-

Preparation Example 2

tablet
(1) compound obtained in Example 11 10 mg
15 (2) lactose | 35 mg
{3) corn starch ' 150 mg
(4) microcrystalline cellulbse 30 mg
KS) 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 Cj; .p—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]—17arhydroxyprogesterone having a final

concentration of 10 nM, NADPH solution and the test compound
were dissolved in a 100 mM phosphate buffer scolution (10 pl, pH
7.4). Microsome protein (7 ug/10 pl) was added and the mixture
was incubated at 37°C for 7 min. Ethyl acetate (40 pl) was

35 added and the mixture was centrifuged, and the substrate and
76



napht ham de (2.50 g) was added dropwi se ever 10 mn. The m xture was
stirred at the sane t(~nperature for 4 h, IN hydrochloric acid was AdaMaY 2005
and extracted with ethyl acetate. 15 The m xture was washed with 1IN
hydrochloric acid (twi ce), water, .saturated aqueou.5, sodi um bi carbonate
solu.tion and saturated brine and dried over magnesi um sul fate- The sol vent
was evaporated and the residue was purified by flash chromat ography

Cel uent ; hexan@%ﬁ?ﬂuﬁéef%ﬂi@%t?ngaloBe2a12‘§ tepigiskerere) t12 11920 conpound
(2.93 g) as a hQils, LG, 3) )]
1.0-1.6(12H, b%(f) na%gﬁiig»%@ d IE_}EE'\%%_‘Z s 3&H§ﬂgﬁk%a’}f§s

3. 69(2H, brs) clEoretbeiraghy ('JHJCBG(IT—I;e chQt-lvaSHd)ater?tm a?ddlmthlhf)tlvely

7.25-7.3219H, L3P 1. M 7. 70(1 H _-dd, J=1_8

7.73-7. 78( 2H, W°2Y5E gt“ 8%(%% 2‘?,”0572289%?1%% "o‘%'(ﬁ ’)a"ljlzfﬁ %§§F%}é‘}‘é%°n
1732, 1705, slG3buntddben 1869 ,tek33 ¢pmbddOd om sl not enlaaﬁl ottt i0ess: 1089 ee
HPLC anal ysi s conditions colum: Ch| ral pak AD 30 bi | e phas

hexane: et hanol 265 CPBCeRFHRY 18t &-1Ce0lg Ofi FRENnCOBP Rt d}?ce@?ar@gql ‘%599 35 ' 7
5 17 MAY 2005 ifRiepatahi on tﬁiea@s&bauétcamu{@ relbkicempeunkk alindiraedvhd
Exanple 2 10 In % | actose 9 0 g@mcrocrystalllne cellul ose ~O ng
(4) nagnesi um‘"sat €xtared10 Thg rﬁs‘éjaib%lﬂr@ whglThedlekil-e amount of the
above-nentioned (1), (2) and (3) and 5 ng of (4) were adm xed, granul ated
and 5 ng of the o remaining (4) was added. The entire nass was encapsul ated

in a gelattPn capsul e. Table 1
test compound ICse (M)
HO
N
Example 3 O B 10
F
| Example 4 25
Example 5 54

N
Example 11 MeHN OO | N/> * 48

0]

{+)-enantiomer
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Preparation Exanple 2 tablet (1) conpound obtained in Exanple 11 10 %}@
(2) lactose 35 ng (3) corn starch 150 ng (4) mcrocrystalline cell ﬂ||7oQ4éY 3
ng (5) magnesium stearate 5 ng | tablet 230 ng 20 The entire anmount of the
above-nentioned (1), (2) and (3), 20 ng of (4) and 2.5 ng of (5) were

adm xed, granulated and 10 ng of the remaining (4) and 2-5 ing of (5) were
added. The xt ure gss on formed to give a tablet. Experinental
Exanmpl e 1 25 PREL"BI= ét%?‘g‘}%g ,20- lyas e- inhibitory activity in rat The
assay was pekrfeosyesk detdbdibgyt Gfﬂ'ékEt Rrro&teattest&(ﬁbnez&,oswﬁhbsﬁ)s(m%ts The

orchis was renoved from 13-week-old Ie D rat. The _orchi.s 2regrmgen| zed

and centrifuged t o5 &58te CERPERDs )THeS orally adminis

[ 1. 2- 3H] - | ~ashyduoxipr agest ebomgpf@g«wqm@wtkzmakagon@%aamennafanl%tnM
NADPH sol ution and the test conpound were “di ssolved in a 100 mM hosphat e
buf fer soliuthonfien agminggtratiyn M&%@@@Psiﬂ@@e@%d(ﬁlat@m?@nﬁ@? iefadded
and the nuix B3 HNGUb d 7 %;;’g etate (40 pl) was
35 added andﬁﬁeosm xtureg&agﬁgeﬁﬁ?%oc egglr?dwt e su stdra e and 76 17 MAY
2005 the prMLMmsagnewM@r@pdrtwmoS’I/@Tr,or%é) oifntehkostpemeat ant wer e

et act ed andCQURIITEA0ePy FASSEYEy B)/oh RS 000 i 5l MEGECaRArg ohTe SFaki ng

t he productitie Steaa’ﬂmmterwhencbﬂa@eﬂﬁﬁtlmnbtﬂndhw/a@omtcﬁoladﬂedp(o@ﬂt roI )
ab. 10056, the caoncentration of the conmpound necess for 50%
Bettne Ea

i nhi bitioff of2tHE 3 3EGabet 98 ng dieqbiof&er gRe heY oo+ 1EFF ¥ ul at ed.
The results @éﬁ@wm meTlaéyﬁtsluréosi[@bﬂaeu;L Table 2.

Table 2

. inhibitory effect on
test compound testosterone biosynthesis
(T/C, %) ’

HO

‘| Example 3

O

15
Experimental Example 3
Assay .of human'CYP3A4—inhibitory activity

Performed as in the following according to Journal of
Biological Chemistry, vol. 256, 11937 (1983).
20 A phosphate buffer sclution (50 mM, pH 7.4) containing

testosterone (final concentration 100 uM, 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-é-phosphate
25 dehydrogenase) and the test compound was incubated at 37°C for

30 min. .Acetopitrile was added to the reaction mixture and the
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test conmpound 1Cso (nM HO N Exanmple 3 /> 10 N F HON Exanple 4 /> 2;5
FNHO Exanple 5 54 MeHN N O HO Exanple 11 48 MeHN N 0O (+)- enand ilo¥df 2005
77 17 MAY 2005 Experinental Exanple 2 Assay of inhibitory effect on
testosterone biosynthesis in rats The test conmpound (25 ng/kg) was orally
adm nistered to 9-week-old male SD (Sprague Dawl ey~ rat. Bl ood was taken at
25 h after admnistration of the conpound and the concentration of

t est ost exone THxtheeowRai $ietr st @mdwash essayaatl -byThe sefi-oi mmunoassay. The
proportion (Thggr&kyelstdSSIQHL:ANEne CONCLMIALLRR AL 4 he v&aeéfangli%‘é‘ed by
adm ni stration group relative to the testosterone concentration of the
control grouphiab peréaimance dd quéddehrema tresnaedyest Breormencentration

synt hesi s-i nhi, qury; aggivit ...The results fre g%pmn Ln'T§g|%“§;- Table 2

i nhi bitory ef f8ct’on” a5t “PORPOthESESPEEY ef She” Bi dSVAPAES

-5 calculated taking the production amount without addition of the

test compound as 100%. The results are shown in Table 3.

Table 3
test compound ' : ICsg (M)
HO
N
Example 3 ulil | D : 2.6
N
F
HO

Example 4 >10

N
| 2
N

L

Example 5 N >10
MeHN N’>

HO
(1
O
Soh
0O

Reference hg <1.0
Example 11 MeHN N

Industrial Applicability

i0

The compound of the present invention and a salt thereof
have a steroid C;7,-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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(T/C, HON /> Exanple 3 N4.4 F 1.5 Experinental Exanple 3 Assay. of
human CYP3A4-inhibitory activity Perforned as in the foll ow ng accor&ﬂn@ﬂﬁgms
Journal of Biological Chem stry, vol. 256, 12937 (1983). 20 A phosphate
buffer solution (50 mM pH 7.4) containing testosterone (final

concentration 100 ~LM hereinafter the sane), human CYP3A4 (10 prol/m ,

factured by CGE T),  NADPH dugi 5 mV_NADP,. 5 mM gl
o S ohosphalE o8 i Ehte o FRCRH) GGt el (T3 SPAFEBF uc B Rbhoaphat o
2.5 dehydr ogesggeronsdatfieciwsdd GAMPOUREsyasan fet)apedsabt 37" KydartradbyM n.

Acetonitrile was added to the reaction m xture and the 78 17 NMAY 2005
m xture was sPREFBYIBHINCIRNBITIGEACSFhe BOL AR PCEERESE er Bk | IRieme -

obtai ned superpataptemes,anal yzedoB¥t-hbohs perfardmncernki ks cpathy,

chr omat ogr aphy.” The concentration of -the conpound nécessary for 567%

i nhi bi tion fapolikcy$Tho)oGalsymdarad aaki Fee thidkepriadnernahs amount wi t hout

addition of the test conpound as 100% The results are shown in Table 3.

Table 3 test conpound ICSO (W HO N Exanple 3 /> 9.6 N F Exanple 4 HO
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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>10 F NHO Exanple 5 N>10 MeHN N O <1.0 Reference Exanple 11 MeHN, N
Oj O Industrial Applicability The conpound of the present |nvent|on1anApﬂm5
salt thereof have a steroid Cl7,20-1yase- inhibitory activity and are.
useful for the therapy and prophyIaX|s of various di seases such as 15
primary cancer, netastasis or recrudescence of malignant tunor 79 17 MAY
2005 affected by sex steroid and netabolites thereof, various synptons
associ ated with these cancers, prostatgiaiigpertrophy, masculinism
hypertrichosis, nmale type baldness mal e infant- type prematurity,

endomet ri ost s H9§P%F%%yﬁh§h€n§§F%%%ﬁhy, 5 pol ycystic ovary syndrome and
the.iike in, yannals This application is based on patent application Nos.
3517BC)’2000H 618H2Q. 01 and 33688Q 2001 filed in Japan, the contents of

whi ch are her ijncorporated by reference. 20 80 17 MAY 2005 P conmpound of
the fornul ahrl ) n NAr (1)
y/
N
wherein
n is an integer ofll to 3; and
AY is an optionally substltuted aromatic ring,

or a 5u1t thereof.

2. The compound of claim 1, wherein Ar is an optionally

substituted monocyclic or bicyclic aromatic condensed ring.

3. The compound of claim 1, wherein Ar is an optionally
substituted aromatic ring consisting of 5 to 10 atoms including
0 to 4 hetero ztom(s) as ring cohstituting atom(s), which rin
being bonded to a condensed imidazole ring in the formula (I)

by a carbon atom.

4. Tne compcund of claim 1, wherein Ar is a group of the

formula:

e

(R),n2

wherein ml is an integer of 1 to 4, m2 is an integer of 0 to 3,
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
zamino group, zn acyl group, a halcgen atom or an optionally
substituted hydrocarbon group,

2 group of the formula:



wherein nis an integer of | to 3; and AX is an optionally substituted
aromatic ring, or a salt thereof. 2. The conpound of claim1, wherelf MY 1085
an optionally substituted nonocyclic or bicyclic aromatic condensed ring.

3. The compound of claim1l, wherein Az is an optionally substituted
aromatic ring consisting of 5 to 10 atons including O to 4 hetero aton(s)
as ring constituting aton(s), which ring being bonded to,a condensed

i mdazole ring i,p3the formula (1) y a carbon atom 4. The conpound of
claimi1, mhereiﬁﬁ@émg rmula: in2 whereinn is an
integer of ato 4, n¥ 0to 3, | Eﬁland R2 are the sane or
different and each is\ ndepepde hydr ogen a{ an optionally
substituted hydroxyl g | 1y substituted thiol group, an
optionally substituted am no grou ar(Ra%yl group, a hal ogen atom or an
optionally substituted hvdxocarbrn group,"ﬁ group of the formula: SI 17 NMAY
2005 (R .2 (2) L N4~ R M wher ei is an integer.of | to. 5 n4 is an

i nt eger of(%%ﬁﬁf%f,mg Safd *@P%ﬁ?f'fﬁglggﬁe§0rmﬁi*?eﬁ MR 5§ Te2En0i 0 4

i ndependentd®y :aq RYdHreUeReabae &N @Ptiddahd ¥ngubstht us ethdupiraexk1group, an
optionally substituted thiol croup, an optionally substituted am no group,
an acyl grdisrogeRapsgen %ﬁ(ﬂﬁ?ﬁ09ﬁ4ldpﬁpgﬁ§FF9te UBE RUtle @XRYEr *%r bon

group, Or optionally substituted thiol group, an optionally substituted

amino group, an acyl group, 2 halogen atom or zn optionally
substituted hydrocarbon group, or

a2 group of the formula:

(R) i N (3)
S

wherein m5 is an integer of 1 to 4 and R° is hydrégen atom, an
optionally substituted hydroxyl group, an optionzlly
substituted thiol group, an opticnally substituted amino group,
an zcyl group, a hzlocen atom or an optionally substituted

hydrocarbon group.

5. The compound of claim 1, wherein Axr is a group of the

formula:

-
R6\ (1-1)
N-CO

/
R?

wherein R® and R’ zre the same or different and each is
independently a hydrogen atom or z lower alkyl group, or a

group of the formula:

g2



a group of the formula: 5 (R) Mb (3) S wherein n5is an integer of | to 4
and R-5 is hydrogen atom an optionally substituted hydroxyl group, 1anMAY 2005
optionally substituted thiol group, an optionally substituted am no group,
an acyl group, a halogen atomor an optionally substituted hydrocarbon
group. 5. The conpound of claim1l1l, wherein Ar is a group of the formula: R
6 NCQICO R 7/ wherein R6 and R7 are the sane or different and each is

i ndependently a hydrogen atom or _.a | ower al kyl group, or a group of the
formula: 82 17 MAY 2005 (2-1 R3"'~ wherein n4 is an integer of O
to 4, R3 and R are the sane di f{f er ent anqéﬁgfy is independently a

hydr ogen atom an opti ijtuted hydr‘éxyl”/ group, an optionally
substituted thiol gr Ily substituted am no group, an acyl
group, a hal ogen ato { )substituted hydr ocar bon group. 6.
The conpound of cl ai erein Ar ts’adgroup of the formula: NCAIIC R
7/ wherein R6 a e sane or different and each is independently a
hydrogen atom or’'l ower al kyl croup. 7. The conpound of claim1, wherein the

conpound Ofwﬁéy%in md is an integer of O to 4, R’ and R’ are the same or

different and each is independently z hydrogen atom, an
optionally substituted hydroxyl group, &n optionally
substituted thiol group, an optionally substituted amino group,
an cyl group, e halogen atom or an optionally substituted

hydrocarbon group.

6. The compound of claim 1, wherein Ar is a group of the

formula:

6
R\ (1-1)
N-CO

7/
R

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

independently a hydrogen atom or lower alkyl group.

7. The compound of claim 1, wherein the compound of the
fermula (I) is selected from the group consisting of the
following compounds:

(2)-7- (5-methoxybenzo[b]thicophen-2-yl) -6, 7-dihydro-5H-
pyrrolo[l,2-c]imidazol-7-o01,

(2)-7- (5-fluorobenzo[b]thiophen-2-yl)-6, 7-dihydro-5E-
pyrroloil, 2-cjimidazol~-7-o01,

(£)-7-(4’-fluoxo[1l,1’ -biphenyl])-3-yl) -6, 7-dihydro-58-
pyrrolo[l,2-climidazol-7-01,
(£)-7-(4’-fluoroll, 1’ -biphenyl]-4-yl) -6, 7-dihydro-55-
pyrrolo|l,2-c)imidzzel-7-01,

(£)-6-{7-hydroxy-6, 7-dihydrc-58-pyrrolo!ll,2-climidazol-7-yl)-N-
8§23



formula (1) is selected fromthe group consisting of the follow ng
conpounds: (4)-'7-(5-nmethoxyberzo[ b]thicL, he--ri-2-yl)-6, 7-di hydro-5H7 MAY 2005
pyrro2of 2, 2-c3i mi dazol -7-02, () - 7- (5- fluo~rohenzo [b] thiophen-2-yl)

-6, 7-di hydxo-5F- pyrrolojl,2-c)imJdazol-7-0a, () -7- Wf luoro [ 1,

|' - bi phenyl) -3--v2) -6, 7-dihydro-5P- pyr.rolo [2, 2-c] -iTai- d a zol-

I, (4-) -7- (4" -fluor 1'-bi phenyll -4-yl) -6, 7-dihvdro-SH pyr-Tolo
12, 2-cl ~T“m 8320f- I?“%Illhcén—o(e '| -hNi droxy- 6, 7-dfhydro-SF-Pyr--02 o 11, 2-cl

| 'mi dazol - 7-(yh Y=k fihlil- MY -2008 oxfeb hyl a2y Elﬁl%mrﬁ‘@lo“[h\l'ﬁl@}/ﬁu@'azol—
(7- hvdroo/(y-6 -/ -di'hydro-5F-py.=clo 12, Z-c] j-rddazol- j-y!)

- 2- napht haridié) -Z2=R3phtdherfirenydr oxy- 6, -j-d-Jhydro- 5H— pyrrolo [I, 2-c¢)

i D-ddazo2- l)Ykl '7I Jo[rlog%%pxl cgh ﬁpgtg}a%ex gﬂqh 2 é%‘e@d{ %ﬁegj_

7-di hydr o- Fl-pyr azol
conpound Oﬁ<6bﬁme-2—W‘mImhhlamdé eanadit i omez V\,her ein the steric

configuration is nSconflg at The ¢ u f C|al ich is an
enant i omer (V\/}lefefﬂ”ﬁ%oxé’t él’ dtgﬁﬁﬁﬁ%tﬁyéfﬁoﬁg g B 2 —t]?—(}fﬁ’.()]"io. The
conmpound ofiaghehimilde Wherein the conpound of the Xonnul a (1) is selected
fromthe group consisting of the L follow nc conrounds:

(+-)-7-(4 --~luoro[:L,I"-b~- phenyII-3 yl)-6, 7-di hydro-5H py.rro2o[ 2, 2-cl

i m dazoa- 7g0l el ):&;:ééﬂa%fl%ﬁ* %wﬂeiwlén eryalatl%madm\égépn e
pyrrolo 12, 2-cl imdazol-7-ol, (- - (7-hydroxy-6, 7-dihy&o-SH pyrrolc

[1, 2-c¢) m*aepa&@cor—fylg)lramloanes hsﬁll 32 qm@:tgnam‘télen and
()- 6- (7- hydr oxy- 6, 7-di hycl xo- SI ~- pyi xol o[ 1, 2-¢c3i _m dazol --i-yl) - 2-
napht har ni de. ‘

S. The compound of clazim 1, which is an enantiomer wherein the

steric configuration is an R configuration.

10. The compound of claim'l{ wherein the compound of the
formula (I) is selected from the group consisting of the
following compounds: |
(x)-7-(4’~-fluocro[l, 1’ -biphenyl]-3-yl)-6, 7-dihydro-5H-
pyrrecloll,2-climidzzol-7-cl, '
(2}-7-(4’-fluoroll, 1’ -biphenyl] -4-yl) -6, 7-dihydro-5H-
.pyrrolo[l,2-c]imidazol—7—ol,

(£)-6-{7-hydroxy-6, 7-dihydro-5H-pyrrolo[l, 2-climidezol-7-yl) -N-
methyl-2-nzphthamide, =znd ' |
{x)-6-(7-hydroxv-6, 7-dihydro-58-pyrrolo[l,2-c)imidezol-7-yl) -2~

naphthamide.

11. The compound of clazim 1, wherein the compound of the
formula (I) is selected from the group consisting of the
following compounds:
{+)-7-(4'-fluoroll, 1’ -biphenyl]-3-yl) -6, 7-dihydro-5H-
pyvrrolo[l, 2-c}imidazol-7-01,

(-=)-7- (4’ -fluoro[l,1’ -biphenyl)-3-y1) -6, 7-dihydro-5H-
pyrrolo[l,2-cjimidazol-7-01, '

(+)-7- (4’ -fluoro[l, 1’ -biphenyl)-4-yl) -6, 7-dihydro-5H-

pyvrroloil, 2-c)imidazol-7-01,
54



12. The conpound of claim1l, wherein the conpound of the formula (1) is
sel ected fxo,-mthe group consisting of the follow ng conpo=nds:
(+)--t-(4'-fluorc)[1, 11-bi phenvl|-3-v-1)-6, 7-di hydr o- BH

pyrro2o[ 1, 2-c)i-, mdazol-7-ol, pyrroaojl,2-c]-inidazol-7-ol, 17 MA 2005
(+)-7-(4"-fluorofl,il-b~--ohenyl)-4-)72)-6, 7-di hydro-5H
pyrrojall,2-c)im6azol-7-ol, 64 7 MAY 2~05 -7- (4,1 -f lijoro [1,1"

- bi pheny | {-)~4-y2* 7f vabhyidr,d< 5Hiphlny 1] pgry o) of 2l-Aidwdredalo2- - 7- ol ,
(-7-hydroxy-6, 7-di hydr,o_- b.Ici -pyyrolo [2, 2-c) Lmidazo | -7-y 1) -N

met hyl - 22- RYFKERAN i €] UBLdaZPl5/d% oxy- 6, 7-di hydro-5Hpyrro | ¢ 13, 2-¢)
i m dazol - 7-\ly) g= Ny_j de 7-dihydephbhapyrielo (1, 2-)c16midazol-7-y1) -R-
(7-hydr oxv-‘6,)7-6dmy%?§{%*¥-6py2: r c@,I 0j 2, ;ﬁg) i n-cLdazcl -7-yl) - 2-

nar ~ht handectethgdd2-naphthamide,

) om0 Oy e e R @Y 68 L G111 st =1y 2-

na, oht hai , iG7dé! *Ao’b’F od-r ug he ound of any of claim3 to claira
21. 13. AzRhapmagepipislanti@osi tion containing the conpound of any of

claiml to claim1l. 14. A pharmaceutical conposj.tion nt.al ni n e ,pr odrug
of claim 122)-$547TRBATATEY T c?étﬁ‘t‘rri%é’g’l‘oé ng%T{%):g%{ldfz é:-]lg'%’rcligé ELo\?‘)%:]pai?'m 14,

which is a stergid;&l, 7-29-1yase inhibitor. 16- The p-narmace-LiticFl
conPosition of cfaimi13 or clai m 14, which is an antitunor age t. 1%. The
‘phar maceut i (cat 6e dApbydxPxNT fof ~ERRVAY 23 BT PYTER R &%12—%1@%&:@ éﬂ'y&de'  for
t he prophyl %’u‘aﬁh%iééeat ment of breast cancer or prostate cancer. 18- An.
agent for é‘ecr'eésfng andr ogen cont ai ni ng the conpound

12. .2 prodrug cf the compound of any of claim 1 to claim 11.

13. - A pharmaceutical composition containing the compound of any

of claim 1 to claim 11.

14. A pharmaceutical composition containing the prodrug of claim

12.

15. The pharmaceuticzl ccmpositicn of clain 127 or claim 14,

which is .a steroid C;,,20-lyase inhibitor.

16. The pharmaceuvticezl composition of clzim 13 or claim 14,

which is-an antitumor agent.

17. The phammaceuticzl compositicn of claim 13 or claim 14,
which is an agent for the prophylaxis or treatment of

breast cancer or prostate cancer.

18. 2An z2gent for decreasing endrcgen containing the compound
or & procdrug thereof of zny of claim 1 to cleim 11 &s an active
increcdient, which is uvsed concurrently with zn LHRH receptor

moduleztor.
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or arjrod2:uo thereof of F-nv of ciai-ir. atoclaimll as a. active L L
-'Lh LHR g rccer)tor ~-Pgredient, which is used concurrently w an

nmodul Ftor 85 7 MAY 19. An agent for decreasi ng androgen containing the
prodrug of claim 12 as an active ingredient, which is used conqqrmﬂniﬂﬂ‘.}/
with an LHRH receptor nodul ator. 20. A nethod for producin9 a conpound cf

the fo-ri' _M11lg; K 1 1.2, 7 s [ {=\ rei s an optionally
substitutéggar§ﬁa??8n%?ﬁaraﬁﬁgﬁeg%‘égu1q%ﬁ%ﬁﬁ% %gﬁﬁé%ﬁ}dgleég' salt thereof,
whi ch et heddeagpof sesaimenztangan acunpolimyretiiehe ,f ehiwhais( GBedu N 1)
wherein n is ab5-defjned. above, or a salt thereof, with a COW013MlI O the
f Ol - M 2aCORFURTGREL %) i i%ﬂé?ﬁ%%yﬁ%&f&i%ﬁuwéiW 3kR¥i's as defined above, or
a salt thereof, in the presence of f a netal or a netal contound. 21- A
met hod for producing a conpound of the fornmula: P10 \//~_i (Cl924 Ar 14\
C, N/> 0 wherein Ar is an optionally substituted aromatic ring and n Is
an in-Legenoof A d&xrdbs Torapsatibcimgraotsmhich afetthed feem iR | ses

N
Ar ]
[/> )
N

wherein Ar is an opticnzlly substitvied sromatic ring and n is
en integer of 1 to 3, or selt thereci, which method ccmprises

reacting 2 compound of the formula:
)

0_/\ I(CHi’ n

N.

—m/ (1)
/
\N

wherein n is as-defined e2bove, or a salt thereof, with =

compound -of the formula:

Ar—X arn

wherein X it z leazvirng group and Ar is s defined above, or &

szlt thereof, in the presence of z metzl or = metal compound.

21. A methed for producing a compound of the formula:

- (0
Ty o

wherein Ar is an optionelly 'substituted aromztic ring and n is

1=

en integexr of 1 to 3, cor z salt thereci, which method comprises

reacting z compound ci the formula:
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reacting a coi npound of "he fornmula: 86 17 MAY 206 Ar -'A' 0 11 wherein X
is hydrogen Fton or a leaving groli-a Fnd Ax is as def-ined above, or a
salt thereof, with a netal con-ocund or netal, and then with a conpo-LLY)d
of the forn-ula: ' (CP.2) ~NO1) --~ C 1> N, whereinnis 126 M Melef60b ned
above or a salt thereof. 22. P raethod for produciing an optical I y active
conpound oﬂrtheV co- nDung f tge forniula (T-') or -a salt thereof, which
method L T conpr|5es reacti 5 inxtu re of optical isoners of the conpound
of the fo wherein n an i nteger
c,--,- mu%emlr:r?\l-- n% ?—ht‘é‘gc@? 004 aljltcﬁviw §5oPR %\In"l]H e‘g*elasof 0to 3,
JRL and Fderanedt iscsaj nee a)rsﬁl*ff*af@mo;,auﬁ(%heamet@l89:6‘&%5&6%&' y a

hydr ogen aton% an optlonally substltutEd hydroxyl group, ‘an optionally
subst - i ti Pe&alt| aodotheyrvlillp e srrmptushalfl ¥hsubst=piatte 6 am no g-roup,
an.acvl ci-rouD, a hal ogen aton or an optionally subs-LUJ-Luted bydrocarbon
group, a- [LQ/Q\S t he posa-zaon of an as~mme7ric cF2:hon, with an op L
12Y ac~~veTo )Qynd of zhe ccT,-poilnd of the fcrjr..ula: HO'~jj O (IV)
0 87 7 MAIl 2¢ wherein @ach RO is the- sanme or different and is a

hydr ogen atom |{C178 al kyl group, C1-3 al koxy group, a hydroxyl grou, a
nitro group, a ogen atom such as a fluorine, a chlorine, a

wherein n is as defined above or a salt therect.

22. 2 method for producing an optically active compound of the
compound of the formulez (I-i) or =z salt thereci, which method
comprises rescting & mixture of opticezl isomers of the compound

of the formule:

HO.\)C ,(Cﬁz)n

5 N N, -

(R'),TEDQ; “\ > (=)
N 2 N

Y e

N

-

wherein n is an integér of 1 to 3, ml is an integer cf 1 to ¢,
m2 is an integer of 0 to 3, R* znd R? zre the same or different
and ezch is independertly a hydrogen zitom, &n optionally
substituted hydroxyl grocup, an optionally substituted ithiol
group, &n oprtionelly substituted amino Ggroup, an.scyl group, a

halogen atom cr zn optionzlly substituted hyvdroczrbon group,

n

and * shows the position of an asyvmmetric czrbon, with an

opticelly active compound of the ccmpound ci the fcrmule:

oS
*’/ (V)

I
0
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brom ne, an iodine and the |like, which is substituted at an optional
position on a benzene ring, n6 is a integer of 0 to 3, and * shows the
position of an asymmetric carbon, to give a diasteromeric salt, separating

t he obtained diastereoneric salt and isolating an optically actllwgmptmbound
of the compound of the fornmula (1-!') . 23. The nethod. of claim22, wherein
t he corrpoundm:ﬁe:ttrheafcdrr mil Bs {HeV)szks tar tf aheteut a'c:cictsofc thh'earbgkzhovm ng
formul | a: Cl{ re in 0 sho tq o--ition of. an = retrlc car bon.
24- The nethod ofclcﬂ 329" ﬁli%’ez%?? (i ‘tiﬁé“’ $FE5Fy- E1° c‘*‘é"bf Etots ofi cP2

i Eca-ter ofnithe fgiotl,az( heldoés dtadl svepr eseat edubyitée & dhld:aheoWang.
formula: P.0O CH 2 n Z--11z~-l R\ NCOJCD L N, R 7/ whereinnis ar-,

i nteger of ATFYNE, RNCIGAAER F@rdd Hé XSanwMdF™ dF -~ F%?%h‘t“‘a?ﬁjj gach™ s

i ndeper, dedgsmn\élap@é%%f oatﬂrga{ze@e' Lower 8- ikylnoroup and s o f%BO\AB the
position of "an asy-;ametrilc carbon- 25. Adiastr=27ecincritc salt o
conpound of—/tlﬂ@dfdrchptﬂlahélydﬁ)1 :nmdoa conesxmmad*mt ¢$mb¢1wlnﬂ gifeVd 17
MAY 1~05 26.. A diastE eon%%€ gar é --2a (1-2)
and a cci npodind %o Fof“ﬁ'elFoF‘ ?ﬁ%’a ‘2’7’0 AGi Sgtﬁrlé?)?re Jr‘i’%"es“aﬁclm

pyrrolc. [1§%ﬂﬁ)ard,aﬁotgﬁiﬁg-énlx%Lk“hhg EQQIhBYComﬂ@u@@-Ghﬁﬂﬂﬁkomhgﬂn@nd En
ically active tFitra.-nilic acid 8- A salt of
(~)-6-(-i-rdtdexdosmuizd{I=hy~rc-5H I Dv27rol o[ 1,2- and (2S,3S)-(-)-
Lartrani-lic acid.

23. The methed of claim 22, whersin the compound of the formula

{IV) is tartrenilic zcid of the follcwing formule:

0 2
N MH/\/

(1v-1)

wherein * shows the position of an zsymmetric carbon.

24. The method of clzim 22, wherein the mixture of the cptical
iscmer cf ‘n formula (I-1) is thet represented by the

fclliowing formu;a:

HO)/\ (CH,),
AN \Q; \Y/N\_ it n

6 y (l"l-)
R\ ] A ”\N/

N . . . . . € . .
wherein n is en integer cf 1 to 3, R and R' are the szme cr
different azncd each is independentiy 2 hyvdrogen ztom or e lower

2lkyl group znd * =hows the position of zn asymmetric carbon.
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29- A pharnaccuticaa conosition containing, as an ac~ , V - -ica-llv active
conpound of -he coTnpcund of ingredir L L =n", an opt _1 the formula (1-2)
. 30. A nethod for producing an opti CE12V Fcr---ve ccnpound ol the o -mul a
HO Ar Jyj | I' Rwhe--eir. R_JS a protecting group, Ar i s aqq7opaf W@l |y
Siibstituted arorm"zilc ring and Rl fs |ower Flkyl group having 0 6 carbon
atom s or arylal kyl group, which nethod ccormzises L L reacting a conoound
of the fo lg: Ar (V. 11) R 7 MAY mherelin each.is,as.def-ined a-bove, or
asa2t t éeT!le%f SRR R Ec,lgnb‘ccil\ﬁ rJd cofcq“k%é“eligoIraﬁu g® L%%angl \%Vr% er e J
n, Y I1'- gsna hatogesiuad @n tHR, fotmukel owey. al ky-1 gro-up having i -0 6
cprhc-n atons or an Fivialky-, groulo, J .1 L --nt'-e -Cl esence of am
chiral 2icznd. 31. The nethod of ciplim30, wherein the chiral ligand is

ci nchona ghkal0id.; 32~ cAneonposnd: of s tdie A ok gy - eNy-cWhyefcesi- N R and R
are the sane or different and each is i ndependently a hycLrogen atomor a

| ower al kgbrgebupl dhrd IRnisizgaclipid oy btV meigh it THOUEcohaiskl Endl fRr. eo-- . -.
33- A com ocy d. ff jch%‘;‘eor._nul.

n nwla, ... _ ..
pricelly ect teritfenilic ecid.

tertreniiic acid.

m -

29. 2 pharmaceuticel ccomposition conteining, &s an activ

m’

ingredient, an opiically active compound of the compcund of th

formula (I-1).

30. A method for producing an opticelly zctive compound of the

e N VELTET)
Ar
\TI:‘>

wherein R is & protecting group, Er is zn optionzlly
m

and R’ is lower zlkyl group heving 1

in

£
tn
rf
(™)
ct
[«]
rt
m
0,
o
LA
g
[\]
ri
' 1]
0
H
[{e]

tc 5 cerbon atoms or ervlelkyl group, which method comprises

reacting & cocmpound cof the formule:
0
!
Ar . N\ Y]
’ >> (V1)
N
\
R
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|l PPON 01112 1!5~ (VI I I-j) '"10 ,~Ere4d - n R6 a. F_r e L _Tne c,
~fferent a, PC -he s2 Z d" nd each is in dependently a hydrogen aton., or a
| oner al kvl group, Ris a protecting group and R is a |lo-wer alkyl grcup
having 2 to 6 or axi Frylal~vl group, or a sa2t thereof. 90 171WA\QW5
34. A production nethod of a conmpound of the forrmula: Ar 1-3) wherein Ar
-45 an optionally substituted aromatic ring, or a salt thereof, which

met hod conptieSERY Sab} eofaed A4S ednPoOUHES GPRe Poraufal t Ehed®Anx W N /)
I R whergisRpYk zan5.8,PoF0rheckiAg.groop, Qis a leavdna 9-roup and ~~x

i -~ as defined above, ox a sa2t thereof, to a cyclization rEaction. 91

YZn'/A\\n//OR. o)

0

wherein Y is & hezlogen ztom, R’ is 2 lower 21kyl group having 1

to 6 cezrben stoms or an zrylelkyl group, in the presence of an
31. The method of clzim 30, wherein the chirezl ligend is

32. A compound-ci the formula:

1
6 ﬂ/q§7//t§s//“\1z:wx
R\.J.m/\/\/) ' N/) vIl-1)

wherein R® zn@ R’ zre the same or different =znd each is

independently a2 hydrcogen aztom cr a lower alkyl croup and R is =z

protecting group, or a salt thereof.

33. 2 compournd of the formulza:

Ox-OR
l
HO

X N

RE\' | P~ | /’> (Vit1-1)
N N : -
7/1. o 3

R R

nd R’ zre the same or different and ezch is

!’U

wherein R®

indepencdently 2 hydrogen ztcm cor a2 lower zlkyl group, R is a
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34. A procuction methed oi z compound of the formula:

KO

kr N
N

wherein Ar is ean optionezily substituted arometic ring,

io
or & szlt thereof, which methcd comprising subjecting =z

compound of the formule:

) o

wherein R is & protecting group, Q is & leavino group and Ar is

as defined ebove, or a2 salt thereci, to a cyclizztion rezcticn.

°1





