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WD 2005/ 105802 PCT/ JP2005/ 008558 DESCRI PTI ON FUSED

QUI NOLI NE DERI VATI VE AND USE THEREOF Technical Field
wab@sposseent invention relates to a novel fuseRCBJP2005/008558

qui nol i ne conpound havi ng a sugerior tachyki ni n

receptor antagoni sti cﬂa‘-’e%q:%ﬁ? &9 oducti on net hod

there i Lt e o
e o Husfp BV | EYAPErL 4D Gamriskraok
phar maceuti cal agent Tithibeall Field0 Background Art

Tachykinin is a generic termof a group of
neur OE'ébEl passednd 30BSREAQR Pr?ﬁéggisnaﬁcl ¢t Bpyel fused
neut oki ni n A (hereinaf.t b i at . o
o PSRRI SRRy achand receprox
anEB&H%'i%_ttliﬁ: asetkbayn.a Theséupepiondese thedk fpareof bea
ound with receptors (peurokinin 1, ne Ki ni
phastegkintiical CREPEISIHTLRF SBBPH SR gggN@ﬁ%@?d' the
us%IKs-'f E%Sege clﬁxh;‘éShéﬁh 2er gofnarasaidut De¥ilvaden €Xghnll, the
arious biologrcal activities. 20 Particularly, the
1iNK2 receptor antagonist is considered to be useful

for the prophyl axis or treatnen of " neurokinin A
dependent pat hol ogy, BAFRIRSPAFePTFonsidered to be

usef ul fa%r ,ﬁqlpﬁoggyla ISnOF ikl ealyerdf &f giticsgases
such ag pl?lytrmnary di seaas)ges (pjérti cularly, 2% ‘

nebtopehospass daad cuss hancecugthe EniBALE FbsiFlet i ve

pul mnary di seases, | ,
 nefaenic 1 ebt | REF ARy taF s BRLES (DA PoL Al and

neg%ﬁf{i‘}gﬂé‘sﬁl (heidabl e+ bowalbbayends oaed iarsf INEBRt Ony mammals
owe | seases, non-ul cer dyspepsia, esophageal refl ux
arado kandnid  tThesedpepridatey | asenkmAWheEQohs Hdmdedith

(e.qg., | anchql.i a, anxi et | nary diseasesihe:
re&)%%CI%ﬁ Tn?flﬁﬁﬁlc’g‘elﬁlcn d Sezlgllse)(l)esro(%{.llég.{],ﬁ %éu:r ot c&?ﬁ%%flg&'
hel@ih £E5061 8beG e wi 4 HediNblsamral oryrdi, s diases sesheagsively)

rheumati sm and t he
thereof present in vivo to exert various biological
aétivities.

Particularly, the NK2 receptor antagonist is
considered to be useful for the prophylaxis or treatment
of ‘neurokinin A dependent pathology, and they are
considered to be useful for the prophylaxis or treatment
of diseases such as pulmonary diseases (particularly,
bronchospasm due to asthma, cough, chronic obstructive
pulmonary diseases and pulmonary anaphylaxis),
gastrointestinal tract diseases (particularly,
enterospasm, irritable bowel syndrome, inflammatory
bowel diseases, non-ulcer dyspepsia, esophageal reflux
and GI tract disorders), central nerxrvous diseases (e.g.,
melancholia, anxiety), urinary diseases (e.g., dysuria),
analgesic diseases (e.g., neurotic pain, pain associated

with inflammatory diseases such as rheumatism and the

like) (Expert Opin. Ther. Targets, (2003) vol. 7(3), p.
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i ke) (Expert Opin. Ther. Targets, (2003) vol. 7(3),
p. 1 WD 2005/ 105802 PCT/ JP2005/ 008558 343)

wolegoetiafser e, sel ective peptidic antagoni sts f oPCT/NKR05/008558
receptor have been known (Br. J. Pharmacol., 1990,
343000, 588-592 and WO 97/31941). However, these known 5

peptidic N fgl}tago féé 3 ﬁ’@ﬁ«ifléibl ‘élriﬁ’ac_wﬂlsts for
$t5 and t heref

net ab younsta ore, it is difficult
NKZ Or@@épt@rusm\f@rbpeacmmn pl(BphleactBh;a@macol 1990,

t her apeut h
1%;832529%8 R RER! iggggﬁ%vﬁ%@%ﬂupé@%%?n%cﬁ'%
/) 97
pe;&*hem Let%té' a(ri‘éggonﬁst sh@p%é%gtsﬁc(@%gﬂggsjghﬁ

mei{aglﬁbﬁm@%llkﬂgins‘zableZSIan@ the3s)f oep, 67586 5( p}:lofcflcult
Nat. Acad. Sci. 1991,

o ot o tis it pRoBPEC i) 15T ORI A i Pandl 2P euEEe

,Etl ng of the Anerican Chenmical Society, Las Vegas,
Sept 7-11, 1997,.MEDI 264), WO 02/38547, WO
02/ 38548, tHO G DSSEESe WOTOD EBBEE4 Canthd hESFPREOK e

known. | n addi
o TN A0 S 3 11 90 7 L1 v 99 v
10%2 ggﬁ% deéﬁiwg@w n(diobkg.. Ghain , CREAO, I@l;t (1994) ,

6: J. Org. Chem, 2003, 68, 442- 451 g
voP00Z, 3. ZUBHLIP19CP GeB4betBeiengm, 189 142 % ey

Tet rahed 7, 2001, 5615-
1355, Mo TasR0 (P30T 10T 2 BeRS 2%5{2??2?3020"“@%6“ .
1o§§§9 3342 7 §iet er @G e5c £ 2004, PﬁﬁqerQ.BSBarMZl uBL 4t %

Patent No. 5,288,725, and the Ilke are
Naﬂnsmlads@ﬁ%ebf-ngn\fé’nt’@% AReBAESIh Ch a4 6o e haTY g 222
vedaPe Al SURBRI dr L ih BUPACl an e a D Abeer e Ty, O
028leall | S bR /0ieBE63, WO 02/083664 and the like are
knpwn.

In addition, as a gquinoline derivative fused with
nitrogen—-containing heterocycle, the compounds described
in J. Org. Chem., 2000, 65, 655-666; J. Org. Chém., 2003,
68, 442-451; Org. Lett., 2001, 3, 2189-2191; Org. Lett.,
2001, 3, 4217-4220; Tetrahedron 57, 2001, 5615-5624;
Tetrahedron Letters 40, 1999, 1215-1218; Tetrahedron
Letters 40, 1999, 3339-3342; Heterocycles, 2004, 63,
1685-1712; US Patent No. 5,288,725, and the like are
known.

Disclosure of Invention

At present, a compound having a potent NK2
receptor antagonistic action, which is safe and superior
in duration (e.g., absorbability, metabolism, in vivo
kinetics), as a therapeutic agent for the above-
mentioned various diseases considered to be caused by

hyperstimulation to NK2 receptof, has not been found.
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as a therapeutic agent for the above-
has not beePCT/orMEE/008558

ki netics),

mentioned various diseases considered to be caused by
whywenesizrul ati on to NK2 receptor,

2 WD 2005/ 105802 PCT/ JP2005/ 008558 _Thus,, _the
Thugyelt&Fmedr v 8f ORGSR d2 hEFRE 4 o 8 ingh & Raret
c Srtngi%%tluF%Pﬁé%g&%”to}iffﬁéfkéh%t lorkneNgcNEZ  KrRsept RK2
agoni sts an ully satisfiable as a drug for the

re6é9&bﬁ:ﬁMSagOhiBmaﬂaWMtfuﬂlgudﬁ¥%wﬁébbéﬁ % aefruyg for

as a pharmaceuti cal conposition containing t-he
th@oﬁﬁﬂmﬁyl%§}§n°&n§§&§?ﬁﬁP§dP t5ha ng%Qﬁ§§¥éd?S well
5 asTQegﬂé LeliRVeRtl WbRpe¥idas R copaund lhaviig campound
novel chem cal structure different fromthat of known
asNK2 reecepter iagteginst shashibslershdesigesuperi or NK2
ni,stic action_and is_cli I :
'Fﬂ%ﬁQF&Pgsgg&xgé)Ss%fé?&%ﬁ%@d having

i 0 receptor anta
fully Té&iRFT39H
2 Aurabti iy ohecgl, Absesbabll idiEraLéabolirom thati vd known
the |i ke, and a pharmaceutical
NK_QOIrrm?pt@n eoriraian hgt st hehdspothevas arfuReF¥er NK2
redient, 15 Accordingly, .t resent :i i
B TRERABT A Su HGLPT 10 TEnd A LI ey
sa¢arEoWKh Lepreseniesl bypthe S ymusaréky aherénnattiem
%#ﬂggicé)Rand

I netics) and
sonetines to be abbreviated as conmpound , (1)

In
10 rep@

(eRg . ,CRARSYnba® IR tRY RetaRod 4§mo 10 ¥ ijiRer

the like, and a pharmaceutical composition containing
the compound as an active ingredient.
Accordingly, the present inventién relates to the
following [1]1-[24] and the like.

15
[1] A compound represented by the formula (I)
(hereinafter sometimes to be abbreviated as compound

(I))
~R®
()
N, R|
20
wherein
R' is (1) unsubstituted (i.e., absence), (2) a hydrogen
(3) a hydrocarbon group optionally having
(4) acvl;
a hydrocarbon group
hydroxy optionally

atom,
or
(2)

25 substituent(s)
(1) a hydrogen atom,

(3)

(4) amino'optionally having

R? is
optionally having substituent(s),

having a substituent,
3
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R is ( 1) unsubstituted (i . e . , absence), (2) a

hydrogen atom (3) a hydrocarbon group optionally
whawsnesses substituent(s) or (4) acyl; R2 is (BQT/@&2005/008558

hydrogen atom (2) a hydrocarbon group optionally
subatingesubbs) t udht (HhIgB)oRFdrHaL bt 18MaMYy 2 havi ng

a substit 4 ' i | - ' _
suBgBsFieutne Bk TPE00% DUBLEh T ST e LORE STy having
subbtokuentd pgpl by havi ngewl ; substituent, (6) a

het erocyclic group optionally havi '
< as (11) L oyioutfec] SuCER Uroueti CUPERYS) - ol2) & Hydrogen
abse ), (2 agen t R84 bon
at@?‘o_ugg‘épﬁ olﬁ%aii??%g}\’ﬂo%g ggéggt %{Eu%%%%g?lm(/%) hyd?oxy
suBBtiendldy (Hpyi g )a hdibskit verti o) Lwmbhay iopt i @nal |y
havi ng substituent(s), (6) thial optionally havi a
subaBItEnT bF) ( PFIRG| OBt kR A Reb &Y &1 Eh S et Rt () »

(6ﬂi%H?é¥“%ﬁPﬁo%§&ﬁ'fﬁééiP§y£0§H6¥99€ﬁe%&9mr(Zi)aacyl;

ydrocar b group optiona havi ng substituent(s),
R’ (a’adhy&értam &ﬂe oaﬂazhéyolra\dir@fares[tm@md wemeh dg) (1) a

am no optiona avi bstit t . 1 hi .
hY§§Pig@th4’§/°Iﬂavi(§d a?Q{aﬁ%@?g?%é:]&&fgpg%apaéﬂ?lgr@ég.ﬁg having
sugékiﬁﬁgﬂfgfgro%@f”ﬂ&@?@k%ydﬁ%ﬁéﬂaiiy having a

subs uen sf)rcarbonyl, 2) al kenyl car bonyl
subptiiansdty, Havi ronisubsoptaemals)y Qayiaikydwas bbkyent (s) .

havi n bsti t | (i
(55 p oA T90 e bt EPderh (WP E THEea il (8 aevls
RS OPLi QA3 | pedayi BY gristépHEBhEI)1 ANa¢ih) a

hetgrocyc Ic group optionally 20 having substituent(s)
subeuy@uemhéséﬂ0@ﬁﬁbwmgioud2kxﬁlbﬁgyﬂyqﬁgp¢%l opticdnally

sybstituen . R, R8, ,
hagPR RS SBT3 S ErasBRR ag R
subd008lenf k) Cl¥MLcfdd Hirlho, (1) Skyalpdiloghrbprionally

group optional Iy having substituent(s), 25 £6 F dr,ox
haoptrigneal by thavient 65 subdiil ueitine 7PPAHMNR %%t é%ﬁq

sﬁ%@g{] ggg?%ktgﬂg(?iiiSSE‘HH{ErQQQEQQ%lé&oup optionally
having substituent(s) or (4) a heterocyclic group
optionally having substituent(s);

R”, R®, R?, and R'® are the same or different and each is

(1) a hydrogen atom, (2) halogen, (3) cyano, (4) nitro, .

(5) a hydrocarbon group optionally having substituent(s),

(6) hydroxy'optionally having a substituent, (7) amino
optionally having substituent(s), (8) thiol optionally
having a substituent, (9) a heterocyclic group
optionally having substituent(s) or (10) acyl,; or

R’ and R®, R® and R’, and R’ and R'® may form a ring
together with the adjacent carbon atoms;

n is an integer of 1 to 5;

-— represénts unsubstituted (i.e., absence) or a single
bond; and;

-—— represents a single bond or a double bond, or a salt
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having a substituent, (9) a heterocyclic group
optionally having substituent(s) or (10) acyl; or R7
W@ easRE80R8 and R9, and RO and R10 may form a PCTIgP20@0008558
together with the adjacent carbon atons; n is an
themesder- of 1 to 5, --- represents unsubstituted (i.e.,

bsence ' 0 'y%HE AT esef! SyBerein R®
[zgi ngle %%Iﬁéogrn%a%géoﬁﬁlg ggr? , ore%t:nglht%g4 V
152QQ5/ 105962 i BCHxIRAN05H 008553 1 heavohy. fulisTheuent (s)) -

conmpound of the above-nentio e%lg, V\lg;rei n R6_is

cappprycl (&) gPddE bt FRRRCHY hyoBagdty (RN 1)) -

I al kgny. ionaklihdravipgtdtuent (s)
Su%%ét%%%%t((%é)' (3) %%Eg?%g%ggony havi ng d _ (
seduhsidd uepbms)(i)setect edlkydmqpicpeldal Kigving

optionally having pubstituent (s), and_(i4i.) am
Sugsts AT (Raviaid Chbbt Prdin (33 Spredy PV ERg
r (G )9rUPOPt hoRaldar o bpiing Yuhsip t opRticall
Su%%tcﬁs?%('ﬁg (%gnp%nglggf ht ﬁ?ﬂabo?/&grrent i oned Ij[>1],p Y
hawhergeisubRtitsigrl) (shsubstituted, (2) a hydrogen

e .ar al i
o B b Lo e et B A Pl P

r1Cl6 alkyl optionally having 1 to 3 substituents 20
selected from(1') hydroxy, (2') ClL_6 al koxy, (3')
(1C7uisulassbikyted,, (4') nmono- or di-Cl-6 al kyl ani no,

(5 N-%l 6 _al koxy-carbonyl'-N-Cl-6 al kyl am no, (6")
(zdm%g,‘y ¥Oged) % O8I kyl - car bonyl ani no opti onal | y

(3r)a\@ ng glq@l’o’, hal ogens, (8') Cr_12

ar aI]kyI oxy-carbonyl ami no and (9') Cl1_6 al koxy
(4) Cy-12 aralkyl or
(5) Ci.s alkyl-carbonyl;
R? is
(1) a hydrogen atom,
(é) C;-¢ alkyl optionally having 1 to 3 substituents
selected from (1’) hydroxy, (2') Ci-s alkoxy, (37} Cq-12
aralkyloxy, (4') mono- or di-Ci_g alkylamino, (5') N-Ci_g
alkoxy-carbonyl-N-Ci;-¢ alkylamino, (6') amino, (7') Ci-s
alkyl-carbonylamino optionally having 1 to 3 halogens,
(8') Cq7-1z aralkyloxy-carbonylamino and (9') Ci-s alkoxy-
carbonylamino optionally having 1 to 3 halogens,
(3) Ciz-g cycloalkyl,
(4) Cg-10 aryl optionally having 1 to 3 substituents
selected from (1’) halogen, (2') Ci-s alkyl optionally
having 1 to 3 halogens, (3’) cyano, (4') Ci-s alkoxy-
carbonyl and (5') Ci-¢ alkyl-thio,
(5) C;-g alkoxy-carbonyl, or
(6) a 5- or 6-membered heterocyclic group optionally
having substituent(s) selected from (1’) hydroxy, (2')
Ci-¢ alkyl optionally having Cbﬁ.alkyl—carbonyloxy, (37)
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25 carbonylam no optionally having 1 to 3 hal ogens,
(3) C3-8 cycloalkyl, (4) 'C6-10 aryl optionally having
wQa2a06/1@&88ubst i t uents selected from (1 ) hal ogmir/Jl(zﬂ()s)/oossss
Cl1-6 al kyl optionally haV|n lto ﬂgl ens BlE
C7ﬂyaﬁé‘a3(1wl) mteoaatéokéy 13@"(’: Pbdriys Ana° ') &'k €2
ar 1 ;[‘% 5(§) cCl 6 2L kox 16@:@%\&1@0%1( 6) (6 P-m8ho—Ci-¢
8 a ﬁ rocy iC group optional ly haV|ng
al&wxnddiwmmégﬂ saldected) f Comg (all yohydcarporRl}y Cl-6
;alkyl optionally having Cl-6 al kyl-carbonyl oxy, (31) 5
R WBS2005/ 105802 PCT/ JP2005/ 008558 C7-19 aral kyl
p [ Cl-6 al koxy, (4') C7-12 aral kyl oxy,
1?55%q%9£%¥12?§fggloxy carbonyl, (6') nono-Cl-6
(2al kylnwarbgeaylatamd ¢7') Cl-6 alkoxy carbonyl; R3 is 5
1) unsubstltuted (2) a hydrogen atom or (3) Cl-6

(33 dia hydrogen atom R5 is a hydrogen atom
mg dggggng@yghrepresented by the formula A RO
ereln r|ng Ais cyclopentane cycl ohexane or
R°bieya d[y&iRo@kockdmen; 15 R11 is (1') amino, (2') C7-12

6aralkylamno (3'") C1_6 al kyl -carbonylam no optionally
R'hafing substituent(s) selected from (1") hal ogen,

(102" &ﬂ&'ﬁﬁxxefx?&sé%éd%ﬁ @l &oryrpankonyl , (4")

nono-

wherein ring A is cyclopentane, cyclohexane or
biéyclo[2.2.2]octane;

R1.1 is

(1’) amino,

(27) Cy-12 aralkylamino,

(37) Ci-6 alkyl—carbénylamino optionally having
substituent(s) selected from (1”) halogen, (2”) hydroxy,
(37) C;-¢ alkoxy-carbonyl, (4”) mono- or di-Ci-
alkylamino optionally substituted by hydroxy, (5")
morpholino, (67) Ci-s alkyl-carbonylamino, (77)
carbamoylamino, (8”) a 5- or 6-membered aromatic
heterocyclic group, (9”) Ce-10 arylamino, (10”) (5- or 6-
membered aromatic heterocyélic group) —carbonylamino and
(117) Ci-¢ alkoxy,

(47) Cy,-¢ alkenyl-carbonylamino optionally having
substituent(s) selected from (17) Cg-10 aryl optionally
having substituent(s) selected from halogen, Ci-s alkyl,
Ci-¢ alkoxy and halogeno-Ci-s alkyl and (2”") a 5- or 6-

6
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al kyl am no optionally substituted by hydroxy, (5")
nmor phol i no, (6") Cl-6 al kyl-carbonyl am no, (7")
W@ 2005405891 ani no, (8") a 5- or 6-nenbered arorrard:TyJonos/oossss
heterocyclic grou (9") C6-10 arylam no, 1 g,
me@bmmn@ép@a d’h@?@rﬁ(?ﬁ’éfrlo’c";/c‘HF@uP OPtlona 1y having
arbonylam no and (11") Cl1_6 al koxy, (4') C2_6
c v ¥
1a“’l I(Eé Y= ¢ar bonyl ami no optional |y having
(59ybstd_t ueniio)a ey Betedblomgm4iro6-10 aryl
optionally having substituent(s), sel from -
(6Hal depemy TIVE- &W&lonzabamn@ EAISA ig‘yh BHehS- C1- 6

oA G SO o) vane

(3gnoup, _gpkilardl lopbavhad 1yChév phEybmifs )o3C8-s alkyl-

| oal kyl - car bonyl
caRRAAFBORGant ) OBRRGIRATY e '8 Subd? T uBHgRY ~Cae

cted,from 0 my 2 8 & -
<L BT R sl comn (2seate, (68 o Baxory
cacydony|, aner, n(aqﬁc) halrogiemihCl elényklwmlr(us pptionally

hydr oxy- Cl 6 alkyl, (6") QXY, carbox "
ha(vsw)g Y 8L RRN0RE %msbaHWXB( ?hﬁoﬁ %’fb%m" gr1m)
0 |y av Yty yc £ b 6A '
hd Ct}%éﬁg] ??06' |%Ilclgcl?ﬁgrmy(z'@ . ¢§g hal gqenco Cl- 6¥§Ia12)lxno
(uzm )amnasalmnur bdﬁyﬂ"am Guo 6 a@ky )~ sitd Ao BYIf ,(157)

(14 Cl1_6 al nyl and
%rb %ea‘eﬂ‘é%%?%‘g %F%f?ré’r%{fb géofug)sedorl ngfugsreodl prlm']I
gr‘guﬁ)eafeﬂ%nrz@'}ge apdn§- a9/d %mabesemdnmﬁ@dynle&eﬂcscycle,
may have substituent(s) selected from Cl_6 al ky]
whamh omay brV)e Gruhetatalsnyt (Thr BeAPICAThL TopgTy-Cr bRy
l,ﬁ%kox - carbonyl amno, (9') (5- or 6-nenbered
t%ﬁ‘ ¢yclic group, or fused ring 20 group of benzene

(7dﬁgcaq9 8raQkOr-reabeeeg theimegycl e) - carbonyl ani no,
may, have substituent(s) selected from (1")
(8a’rr)| n@; o( 2)keeiy 6carkyiny ¥a3n30@al ogeno- C1- 6 al kyl |

(97) (5- or 6-membered heterocyclic group, OF fused ring
group of benzene ring and 5- or 6-membered heterocycle) -
carbonylamino, which may have substituent(s) selected
from (1”) amino, (2”) Ci-s alkyl, (3”) halogeno-Ci-g alkyl,
(47) Cg-10 aryl, (57) oxo and (6”) a 5- or 6-membered
heterocyclic group optionally having C:-¢ alkyl,

(10’) Cg-10 aryl-sulfonylamino,

(11’) carbamoylcarbonylamino,

(12') 3-Ci.g alkyl-ureido optionally having
substituent(s) selected from (17”) hydroxy, (2") carboxy,
(37) Ci-¢ alkoxy, (47”) Ci-g alkoxy-carbonyl, (5”) Ci-s
alkoxy-carbonylamino, (6”) amino, (7"”) halogen, (87)
carbamoyl, (9”) Ci-¢ alkylsulfonyl, (10”) a heterocyclic
group optionally substituted by oxo and (11") Ci-e alkyl-
carbonylamino,

(137) 3-Cs.s cycloalkyl-ureido,

7



10

15

20

25

(4") C6_10 aryl, (5") oxo and (6") a 5- or 6-nenbered
heterocyclic group optionally having Cl1-6 al kyl, 25

w@ 1@s5)08e2 10 aryl -sul fonylam no, (11") PCT/JP2005/008558
carbaggrlcarbonxlan1no (12') 3-CL 6 alkg urei

(26601 6 by, oY guzsisly {QlEhppe Se Ry LaG ol Feent ()
6 no—-Ci-s6
se?% oxy Car ‘riar) g{%h?ﬁéé ) Glr6 abkaxy, () Kdi6geno-C

30 “al’koxy- car bonyl am no,
alk§), amimp, c{7s )alheybgeros"osql s cat bamyyl , (9') Cl1_6

al kyl sul fonyl, (10") a het roc clic oyp optj onal
me§b&%ﬁ&§ﬁkﬂxby dio) éﬁds(ﬁ %aﬁpg %‘ {%J 2arbamoyl

riaonyl no | 71iW0 ,
ango 0 A 05" e Jpzoo’g"?%sgsga%(“ﬁ;%% P%%Id‘%yc HETgronp

(1aryl3ﬂayGOam&Mha&H¢y4haarygﬂuﬂﬁﬂd¢uaﬂ(s) sel ect ed

ha (2 1.6
(18 Ry - Gikny enT bk hyie £49) Ser g Ly, FE0aHT -
suggkq@&gﬁg ¥yseﬁ7atéa @r@H«W@mpaﬁggaﬂen(éha (27) Ciog

car banoy - or 6-nmenbered aromatic
alhekgrocycllc group (15 ) 3-Cl1 6 al kyl -3-C6-10

| - urei do, 12 aral kyl -urei do optionally
(1ﬁa ﬁb(hsébgg&Fﬁ@%ﬂiE?lgglected from (1") hal ogen and
(1@2§) 3CJc6 o S KOX¥L 12 A AV~ hrdiGh 6 al , koxy-urei do,
2°C6° 10 aryl sul f onyl - urei do, (19 ) 3-(5-

or

(19 rhsrﬁaef%d het Grovyebecegr BEFeTRCYNsEE FHINHP gr Bip Tarsed
benzene rin 5-_or B

rlﬁ@t&ﬁﬁ%&l%? %ﬁﬁ%ﬁ?emﬁlnﬁ'ggy Hgveog Sl hREer ed

hektR RIEF DEY Cli® iHOUPwh (20 af peavdybur @ixd6-membered
optionally having C1_6 al kyl - carbonyl, or (21")

heletrteed ¥ &3 86, IEP1UE gr oup repr esent ed by the formula H
(29 ') piperidylureido optionally having Ci-¢ alkyl-

carbonyl, or
(21’) phthalimide,
(2) a group represented by the formula

H O

N
/
R12 o m

wherein R'? is (1’) a hydrogen atom, (2') Cg-10 aryl-
carbonyl optionally having halogeno-Ci-g alkyl, (3') Cy-12
aralkyl-oxycarbonyl or (4') Cs-10 aryl-aminocarbonyl; m is
0 or 1; and p is 0 or 1,

(3) a group represented by the formula

R13-HN
o)

wherein R'® is Cg-10 aryl-carbonyl,

(4) a group represented by the formula

8
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R12"N PIMk m 20 P wherein R12 is (1') a hydrogen

atom (2') C6-10 aryl- carbonyl optionally having
whadosgesse2 C1_6 al kyl, (3') C7-12 aral kyl - oxyceearegds/008558

or (4') C6_10 aryl-am nocarbonyl; mis 0 or 1; and p

IS onN 1, 25 (3) a group represented by the fornmul a
RN wherein R13 is C6_10 aryl-carbonyl, (4) a
gro epresented by the formula 8 WD 2005/ 105802

008558 R14-N B O whereinring Bis a
pyrroli/dine ring or a piperidine ring, each
optiodally substituted by amno; Rl4 is (1') a
gﬁg- ep; ALOR i(2'd £¥r+d 18R kY| rihd b1Clabpiperidine
Wha fﬁ?cg%ggn§}fié %4§&§%%6_10 aryf}cg}bonylép%%éff
riGh 12 achl byticardibhy| subtituted Byalskosae caRbonys (17) a
or (7') Cr-12 aral kyl,-carba |, (5) - .
h%ﬁn&ﬂ@@-@EPﬂonﬂz(ﬁn?bﬁélngkkx%g (ggﬁs?%fﬁe%%%gf carbonyl,
sgl ect ed ‘Do &8y POXY 5 1()2' 0, _Cl- Hra aklyoxcnasbepyl, (67)
(4a§dq%§l3 %%g%geékyﬁ%?%n1ngcagboﬁyﬁg zga(6§ Cl-6
C.ad kylkoaybomybdrayl ngrsulist)i t&ent (8F ad&vdcteirbampyrh-

1" ino, (2') C6-10 | - car bonyl an; 3') Cl-6
(53] o BaRpa L hBo RN P S TERETIA R nGS ) €
sl €] PEYRLI(G)IriDe c 0B dA Hriksed (17 NY c@rriitxpf henzema ¢

ring and 5- or 6-nenbered heterocycle, each optionally
alkosybsticborned Bn@xé3 '(7)Cs-10 aryl—aminocarbonyl,

, 2,3, 4-tet rahydronapht hyl ¢ 0 N yreol idinyiteq
(Eg?a\ﬁlng e ?‘i’zl & aa????,gllo?ya,v( gagé%}g’l}ﬁﬁ%r es(,ez)t é’% by
fhAd€e (9P Mubaidd 0 (27) Ce-10 aryl-carbonylamino, (3') Ci-e
alkoxy-carbonylamino and (4') a 5- or 6-membered -
heterocyclic group, or a fused ring group of benzene

ring and 5- or 6-membered heterocycle, each optionally

15 substituted by oxo,

20

25

(7) 1,2,3,4-tetrahydronaphthylcarbonyl,
(8) pyrrolidinyl having C7-i12 aralkyl, or
(9) a group represented by the formula

H
Rw///N

wherein R®® is Ce-10 aryl-carbonyl; r is 0 or 1; and s is
0 oxr 1; ‘

R’ is a hydrogen atom;

R® is (1) a hydrogen atom, (2) halogen, (3) cyano, (4)
Ci-¢ alkyl optionally having 1 to 3 halogens, (5) Cs-10
aryl-carbonyl, (6) Ci-s alkoxy, (7) Ce-10 aryloxy or (8)
sulfamoyl; ’
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HN R15/ r s 20 wherein R15 is C6-10 aryl-carbonyl; r
is Oor 1; and sis 0O or 1; R7 is a hydrogen atom R8
w0 2006195802 hydr ogen atom (2) hal ogen, (3) cyanPCT/§RRpo5/008558

Cl1_6 al kyl optionally having 1 to_3 halo , (5
R Gb3101)55 AYATedrBORASN ( 612 L1 he Ladiy (Y] ARy (4)
aryl or . ( | ; WO 2005/ 105802
Cl‘ﬁcyﬁllﬁééjooéfogé%gi'ﬁgg?gbz{ ) a hydrogen atom (2)
R'hal©gen) &3hyeyengen(4ronGl- &bl kgllogen 5) (£1_61-¢ alkyl or

al koxy; R10 is (1).a hydrogen atom (2) hal ogen, (3)
(4t1C6-aladkosy: @2 Cl-6 alkoxy; and 5 nis 2 or 3.

" n g ]2TQ§:§§Upound of the above-nmentioned [1] or [2],

erein is (1) unsubstituted, 10 (2) a hydrogen
[4at @Me d@pEhnd alkyther apéyeCmenhirypedcdriborygt; [2/2
is (1) a hydrogen atom 15 (2) Cl1_6 al kyl optionally.
whgk@lidy. 1 to 3 substituents selected from (1')
th%groxy,. (2') C1_6 alkoxy, (3') Cr-12 aralkyl oxy,
(4") nono-Cl1-6 al kylam no and (5') N-Cl1_6
(1al koyguleat bonyledN- C1- 6 al kyl ami no, (3) C3-8

cycloal kyl, 20 (4) ©6_10 aryl optionally having 1 to 3
(zéu@stlm‘g%ﬂ??n ?&J&:‘t ed from(1') halogen, (2') Cl1 6

(3§I%ML69Q§%g@akhy having 1 to 3 hal ogens, (3') cyano
and (4') -6 al koxy- -

(4) Ci-¢ alkyl-carbonyl;

R? is

(1) a hydrogen atom,

(2) Ci-g alkyl optionally having 1 to 3 éubstituents
selected from (1’) hydroxy,. (2') Ci-s alkoxy, (37) Cy-12
aralkyloxy, (4’') mono-Ci-¢ alkylamino and (5") N-Ci-g
alkoxy-carbonyl-N-C;-¢ alkylamino,

(3) Csz-g cycloalkyl,

(4) Cg-10 aryl optionally having 1 to 3 substituents
selected from (1’) halogen, (2') Ci-g alkyl optionally
having 1 to 3 halogens, (3’) cyano and (4') Ci-g alkoxy-
carbonyl, or. |

(5) a 5- or 6-membered aromatic heterocyclic group
optionally having substituent(s) selected from }1’)
hydroxy, (2') Ci_g alkyl optionally having Ci-s alkyl-
carbonyloxy, (3') C7-1z aralkyl optionally having Ci-g
alkoxy and (4’) Cy_iz aralkyloxy;

R® is

(1) unsubstituted,

(2) a hydrogen atom or

(3) Ci-¢ alkyl;

R* is a hydrogen atom;

R® is a hydrogen atom;

10
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carbonyl, or~ (5) a 5- or 6-nenbered aromatic
heterocyclic group 25 optionally having
waastosuent (s) selected from (11) hydroxy, (BCH/JR003008558
s al Kyl optionally having Cl-6 al kyl- carbonyl oxy, (3")
R® C?512 aralkyl optionally having Cl-6 al koxy and (4')
(1ﬁ7 A kyk Eé'se?{%éé BQ bl unsubsthtuted, (2) a
gen ato 3 al kyl; R4 is a hydrogen
R5 is a hydrogen atom 10 WD 2005/ 105802
P2005/ 008558 R6 is (1) a group represented by
ormula A R'" Owherein ring Ais cyclopentane,
bhexane or 5 bicyclo [2.2.2] octane; R' is (1')
13n1ns (2') Cr-12 aralkylamno, (3') C1_6
R IkyI bonyl am no optionally having substituent(s)
selg&ted from(1") halogen, (2") hydroxy, (3") Cl1_6.
al kexy-carbonyl, (4") di-Cl1_6 alkylam no and (5")
wh@‘i"‘em}@'ﬁh@ A4t G381 6yehealiey) -cpolonkbemd astno,
(5") C6 10 aryl - carbony].ani no optionally haV|n%
blsngq Eieht 2dpcdainect &R f rigm (1) R&EVGYen, (£5)) Cr-12

areéin%ﬂé&#%ksa 6 a“g?kyﬁﬁﬁgg)J%%Qgﬁgﬁagﬁﬁ%E%§¥honally

haeah@@h@%l&&éla}t @) 6s éh&@t}éd:aﬂ’b@myl(,l "6Haldgsd, (2")
ar al' kyl - carbonyl am no, 15 (71) Cl-6

hy dirieasty- ¢ 6B hdnFh aari bk O X BT F3EROBY L 6- Héiber®t Camsomat i ¢
er oG clig gr g ) NOy 4 -

alg? nocagbonyﬂaﬁfﬁ%gﬁg¥dggiCB(%O9 tss cycloalkyl

ca@b)&rrysl&zf\i)ﬂw anisng, cd.11' argicChbbridkylamigiacdoptionally

haﬁ%@gggg?’.ﬁ% &&?Stsletlg%q}e(ds)fggllnec(tﬁ’q froIno %n), (2m)

cyano, (3”) Ci-¢ alkyl, (4”).halogeno-Ci-s alkyl, (57)

hydroxy-Ci-s alkyl, (6”) Ci-s alkoxy, (77") carboxy and
(87”) Ci_g alkoxy—carbonyl, (6’') Cr-12 aralkyl-carbonylamino,
(f') C.,-¢ alkoxy-carbonylamino, (8’) (5- or 6-membered
aromatic heterocyclic group)-carbonylamino, (9')
piperidinocarbonylamino, (10") Cs-10 aryl-sulfonylamino,
(11’) 3-C;-¢ alkyl-ureido opticnally having
substituent(s) selected~from (17) hydroxy, (2") carboxy,
(37) Ci-¢ alkoxy and (4") Ci-s alkoxy-carbonyl, (12') 3-
Cs-g cycloalkyl-ureido, (13') 3-Cs-10 afyl—ureido

optionally having substituent(s) selected from (17)

halcgen, (2”) cyano, (3”) halogeno-Ci-e alkyl, (4”) Ci-s

alkyl, (5”) Ci-¢ alkoxy and (6") methylenedioxy, (14') 3-
Cy-12 aralkyl-ureido optionally having substituent(s)
selected from (1”) halogen and (2”) Ci-s alkoxy,

(157’) 3-(5- or 6-membered aromatic heterocyclic group) -
ureido, (16') piperidylureido, preferably
piperidinoureido, optionally having Ci-s alkyl-carbonyl
or (17') phthalimide, "

11



10

15

20

25

20 (3") Cl-6 al koxy and (4") Cl1_6 al koxy-carbonyl,
(12') 3- C3_8 cycloal kyl -ureido, (131) 3-C6-10
w@eoosAesse:t do  optional |y having substituent (s)PGCEIR00¥®S558
from(1") hal ogen, (2").cyano, 3"% Ealogeno-C1-6
(23] Ry|grqEP) rePres ket P¥5 O c 8 EPKkExy and (6")
nmet hyl ergdi oxy, (14') 3 25 C7-12 aral kyl -urei do
opti g havi ng substituent(s) selected from (1")
hal, p¢ Q2") C1-6 al koxy', (15') 3-(5- or
dromati c heterocyclic group)- ureido, (16")
eNdo, preferably piperidinoureido,
R1 p h: ving ClL 6 al kyl-carbonyl 30 or (17")
pht hal i hi de, 11 WD 2005/ 105802 PCT/ JP2005/ 008558 (2)
whargriouR Pepreseht kdabpvidmoder naktemy d2 12/ CRmo Rryl-
erein R12,is (.1') .a hydrogen atom (.2 1 V0,
ca“%ﬂ&%&l°8%%?8ﬁ£ﬂ£/W%N¥ﬁ8 %5%%%%%¥C§ﬂ¥z;i%¥gogg(é% )
C7§2C£r§i%gf¢5¥bt3¥ﬂ3ﬁﬁmmyh;i@'@S&EOI;lamﬂﬂbFﬁ$SOOOr 1,
or 1, ( a group represented by the fornula R13-HN O
(3Wh@r@rpﬁn3r69n§$6m¢%¢ybyc&ﬂﬁn%#?m94ﬁzigroup
sented by the fornula R14-N B 10 O wherein ring
rrolidine ring or a piperidine ring; Rl4 is
drogen atom (2') Cr7-12 aralkyl, (31') C1_6
al kyp=earbonyl, (4') C6_1o aryl-carbonyl, (5 "' )
R1E%{‘ 3] kyl - carbonyl or (6') Cl-6 al koxy-carbonyl,
1 5) @2-6 al kenyl -carbonyl optionally having
substitgent(s) sel ected from (1') carboxy, (2') Cl_6.
wherein R!3 is Cg.10 aryl-carbonyl,

(4) a group represented by the formula

R¥—N B

0]
ﬁherein ring B is a pyrrolidine ring or a piperidine
ring; R** is (1’) a hydrogen atom, (2') Cy-12 aralkyl,
(37') Ci-¢ alkyl-carbonyl, (4') Ce-10 aryl-carbonyl, (5')
C7-1z aralkyl-carbonyl or (6') Ci-s alkoxy-carbonyl,
(5) Cy_¢ alkenyl-carbonyl optionally having
substituent(s) selected from (1’) carboxy, (2') Ci-s
alkoxy-carbonyl and (3’) Ce-10 aryl—-aminocarbonyl,
(6) Ci_g alkyl-carbonyl having substituent(s) selected
from (1’) amino, (2’) Cg-10 aryl-carbonylamino and (3')
Ci-¢ alkoxy-carbonylamino,
(7) 1,2,3,4-tetrahydronaphthylcarbonyl or
(8) pyrrolidinyl having Cy-i2 aralkyl;
R’ is a hydrogen atom; ,
R® is (1j a hydrogen atom, (2) halogen, (3) cyano, (4)
Ci-s alkyl optionally having 1 tb 3 halogens, (5) Cg-10

12
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al koxy-carbonyl and (3') C6-10 aryl-am nocarbonyl, (6)
Cl 6 al kyl -carbonyl having substituent(s) selected
WO e@sn¢Bl) am no, (2') C6-10 aryl-carbonyl am nPCHMR0EH08558
20 C1_6 al koxy-carbonyl am no,

' 7
arI,l)Z,CC%%QP?%ﬂah)l&r’or%pht ﬁ}ﬂ‘@é‘rybcﬁﬁﬁ (2?) C@g})o aryloxy;

pyLr ohiydi ' - arah kyl; LS R
R’ a%%mqlle@ a{q}sﬂ%%?ggg%ygﬁo%ﬁh étgk)mﬁa(lzc%g?}%f oggr)}?/(y( 3) (4)
Cigyaikyl4yr 25)CL.65abk¥bxgptionally having 1 to 3
.alogens, (5) C6 10 12 WO 2005/ 105802
R J;Gﬁ gb%bosv( é?)ofs%%@gear BIto@r bggw ﬁa?@)ge@y_da? k&xys gitkyl or

(4?17)C1966_g.pk§g{¥l;o>gﬁdR9 is (1) a hydrogen atom (2)
al ogen, (3) cyano, (4) Cl1 6 alkyl or (5) C1 6
n akkéxyyr RO is (1) a hydrogen atom (2) hal ogen, (3)

1 | kyl 5 (4),.Cl 6 al koxy: and_n i 3. .15
(5 e IRAUGE e HBSVEPRI B PRFort Tk]oF 1207
whWhesi8 rklRli_éSaahFH‘ifoQﬂﬁU atem. [6] The compound of the

above-nmentioned [1] or [2], zo wherein R2 is (1) ClL 6
[64] ke opeiparinidy dfavilhg abovsrinerhiespdsdllect@d fAdm

1'). C | k d -.Cl 6, al kyl.am , (2
wnbF oy i k9i) Bave Gihut oottt Bk abes T 57
subakaganof (£4) s@ a=c0sdbrrenpbered) erqnatlikoxy and (2')

het erocyclic group optionally having Cl1 6 al ki/l . 15
mohP}-Cihe 2bhpdand rof, t h2) above-¢epi PaA&Y 1] (3t Feyp 2ryl

inR3is.(1 2),.C :
oot gP B Cohpdd? ot 2080 e Forea t1i* G o5 rea
arehensid mtesolch)c i gr gupubepmsesh ad 1y Haeidgr gula alkyl.

Al R11' HN 20 O wherein ring A is, cyclohexane or _
[75i&Wﬁ(ﬁQ@EPEPQnQ§K§he above-mentioned [1] or [2],

wherein R® is (1) a hydrogen atom or (2) Cis alkyl.
[8] The compound of the above-mentioned [1l] or [21,
wherein R® is

(1) a group represented by the formula
Al

R'-HN

O
wherein ring A’ is cyclohexane or bicyclo[2.2.2]octane,
R7 is (1’) Ci.¢ alkyl-carbonyl optionally having
substituent (s) selected from (1”) halogen, (2”) hydroxy,
(37) Ci_¢ alkoxy-carbonyl and (4”) morpholino, (2') Ce-10
aryl-carbonyl optionally having substituent(s) selected
from (1”) halogen, (27) cyano, (37) Ci-¢ alkyl, (47)
halogeno-Ci-g alkyl, (57) hydroxy-Ci-s alkyl, (6") Ci_g
alkoxy and (77) Ci-g alkoxy-carbonyl, (3") Cq-12 aralkyl-
carbonyl, (4') (5- or 6-membered aromatic heterocyclic

group) —carbonyl, (5') Ci-¢ alkyl4aminocarbonyl optionally

13



R11'" is (1') C1_6 al kyl -carbonyl optionally having
substituent(s) selected from (1") hal ogen, (2")
W(hy(d)smeﬁoz (3") Cl1_6 al koxy-carbonyl and (4 ) PCT/JP2005/008558

rpholino, (2') C6-10 25 ar I-carbonyl pti o aII ”
hah@ﬂQwF%@%%%tﬂ@@ﬁ(%% selecisd Freh (3 %ﬁ (27)

& ano 3" 1 I 1y 6
e o e A G s o g’no%ﬁ%x%asnd
cy@lbaDkiﬂrﬁmahbwamem@mmyH7Tﬁﬁgaﬁﬂ aﬁyaramqnocarbonyl

carbonyl, (4') (5- or 6-nenbered aro tljﬁﬁj{;ﬂ#erocycll,,l c
op3a ogr ‘bayipehyAube biFuen () kyPL5RM BH3Hy i

I 0054 205 P2005/ 8 ” .
haﬁa\%eﬁgasu st %g\%%s)?ée?egﬁd Aé é 35 gxy,(él(?_)")C )
alkir16 aUKoxyC@mddrkdxgnaﬁdmaaﬁw matbw@ﬂne450¥ycsj§’) Cr-12

cycl oal kyl b L (7)), 0610 . :
axGR A RRATBORATY DpP AL TV Ry L8 PR BEAEPEPE (=)

d m 2 ” f, , ry —
se§%§¥%§of%§8 (@) ﬁ5?§5%%2%25 (ik§¥@n0(é)k&xy6 (97) (5
ora@«membmﬂedGaﬁdmﬁhytehemanqpyegly grqu)~am1nocarbonyl

ar al kyl - am nog on% opti %nal |y havi %t ituent(s)
orselldtt )edp?‘PSﬁ RS Citd W]\(/Q PLELS oxy, (9')

pi %rfgléogﬁgg®aﬁkﬁﬁﬂg%tb%ﬂﬁﬂﬁﬁpﬁych@%lng Ci-¢ alkyl-

roup) - am nocar bonyl
capitpery Hy| am nocar bonyl, preferably

pi peri di noam nocar bo nal ing C1_6 al kyI
(zéaraocﬁlfl‘PupoFe(pf)esae%F%gp lyeptfq'esejlf:l%g gﬁ\éy the formula O
Rl 21-H N 15 wherein R12" is C6-10 aryl-car bonyl [ 9]

wherlein RB@s a hydrogen atom or hal ogen. [ 10] The

conps of|| t he above-nentioned [1] or [2], wherein

RO i s & hydrhogen atom or hal ogen. 20 [11] The conpound
R@'_Hme abOve-wentioned [1] or [2], wherein RIO is a

hydrogen atom or hal ogen. [12 The conpound of the
whetyorden nBnt T ohedCpap eFyjcarbonyl.

[9] The compound of the above- -mentioned [1] or [21,
wherein R® is a hydrogen atom or halogen.

[10] The compound of the above-mentioned [1l] or [2],
wherein R’ is a hydrogen atom or halogen.

[11] The compoundlof the above-mentioned [1l] or [2],
wherein R'® is a hydrogen atom or halogen.

[12] The compound of the above-mentioned [1l] or [2],
wherein n is 2.

[13] N-((1R,2S)-2-{[(3aR,4R,9bR) -4~ (1H-imidazol-2-yl)-
2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
yllcarbonyl}cyclohexyl)benzamide,
N—phenyl—N’—((1R,ZS)—2—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—l—
yllcarbonyl}eyclohexyl)urea,
2—methyl—N—((lR,ZS)—2-{[(3aR,4S,9bR)-4-propyl—
2.3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

14



wherein nis 2. [13] N ((1R 2S5 -2-{ [ (3aR 4R 9bR)
-4- (1Himdazol--2-yl) - 25

W()Z;(B)sﬂmsdz 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui nPCT/MR2065/008558
%C car bonyl } cycl ohex él)benzan1 .

y1l plarémny CYEiRbEYY {E{*SQQ%F%%‘#&ZR1ﬁﬁe5n'y‘?arb°xamlde'

o 3(% car Onyl?lyclo Mﬁéo bﬁ)m@j(ﬁé%§®§yﬁH¥HjEﬁLn | -

exyf ur ea,
2, 8- 38t MyJ5J\Bb%ﬂle&‘ﬁ)y&rcé{—(LHaByﬁcgbCRj342pﬁdp§ulnolln 1-

233a 5, 9b- hexahydr o-| H pyrra U|no
y15 b o) 385005 T b RoR Goash 2o 14 AELLSL
yhl.can | }cycl ohexyl ) -1H benzi m dazol e- 5- car boxam de
ca %% 2°S) -2-{ [ (3 aR 4R 9bR) -4-

4— gﬁgHﬂMQdmtbpr yl)-N —((lR 28)-2-{[(3aR,4R,9bR) - -4~
3a,4 h
(mgIHIORSRALRY ) Corosg ) 41 P E ReRY G ATy bBogo 13, 2-

cl G @ﬁﬁ%d +yl]carbon c clohex l)benzamlde,
i ?‘ o e st lsanse |\E’(2 55) - 2- {)(SaR 4R, 9bR) - 4-

N- ((rtam@@hcezhw[)(szala,,%% abB})%me@h axamMerkpgt ol of 3, 2
uj n -1- on I
2 o S VB STARE OLESL) bt oe  -

vl Qé%ﬁ%&?l}cyclohexyl)—N’—[4-(1H pyrazol-1-
j 5, 9b- hexahydr o-1 H pyrrol o[ 3, 2-c] qui nolin-1 -

ylylp]lmxbbhyr}%@y@llohexyl) N -[4-(1H pyrazol -1 -

v _ 2ol-2-

s fvdpaatnt (EFR 38 7% {1 (38R AR R 340 v e ot 2

yl?JZ 3, 3a 4,5,9b- hexahydro 1H-pyrrolo[3,2-c]lquinolin-1-
5, 9b- hexahydro | H pyrrol o[ 3,2-c]quinolin-I-

yljl@a,ath}mﬂadmml@}wwé PeppeisEt®de. [14] A production
[lg%t %dﬁ&dhc%%%ggf@% %%?rgc)e&ioﬁﬁéoutn@ fé}BPHls%n(t'efa by

the formula (Ic)

(lc)

wherein R®’ is (1) (cyclic group optionally having
substituent(s))-carbonyl, (2) alkenylcarbonyl optionally
having substituent(s) or (3) alkylcarbonyl having
substituent(s) selected from (i) cycloalkyl optionally
having substituent(s) and (ii) amino optionally having
substituent(s), and other symbols are as defined in the
above-mentioned [1], or a salt thereof, which comprises

(1) subjecting a compound représented by the formula

15
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15

...... RO NRH 10 wherein R6' is (1) (cyclic group

optionally having 20 substituent(s))-carbonyl, (2)
wa@bdoengdsenr bonyl optionally having substit uenPCBJP2005/008558

(3) al kyl carbonyl having substituent(s) selected from
(I£D) cycloal kyl optionally having substituent(s) and

(ii) amrne, optionally having substituent(s), and

ot hes synbol§ are as defined in the 25 above-nmenti oned

[1]/ or a st thereof, which conprises (1)

subj ecting g conpound represented by the fornula 15 WO
2005@ 05802 \PCT/ JP2005/ 008558 (I1) R7 R$ (I1) ..

<SR9 NH 0 WRey ein each synbol is as defined in the

{ above-meqnt i [1], or a F‘y thereof, 5 a conpound
i represen he fornmul a ? ) R2-CHO (I11) wherein
~R2 ig a5 d i the above-nentioned [1], or a

sal tR{ hereof]] and NHbonpound represented by the
formula (1V)|,,P CRARS n (I V R 10 wherein Pis a
protecting @ oup, and other synbols are as defined in
the abqve-pmentioned [1], or a salt thereof to a

condensation re nto give a

wherein eacﬁnsyﬁggiols as deflnggnggu@%e above-mentioned
[1], or a salt thereof,

a compound represented by the formula (III)

R®*-CHO  (III)

wherein R? is as defined in the above-mentioned [1], or a

salt thereocf, and

a compound represented by the formula (IV)

P

|
"N
\\ CRn V)

R3

wherein P is a protecting group, and other symbols are
as defined in the above-mentioned [l1], or a salt thereof
to a condensation reaction to give a compound

represented by the formula (Ia)

(1a)

16



represented by the fornmula (la) P R7T N 8 (CRAR5) n R
(la) R NREH 1015 ........ ... ... ....... 16 WO

WQO®514B88802 PCT/ JP2005/ 008558 . wherei n each BYTibRM005/®8558
as defi ned above, or a salt there and t hen

f
‘wheremmaﬁa% sHBbelotett #AgIGEIdIE P, 2BPV (2P 5 udj B8Litng
a_co [ f | R8ubl
ey SYPOUS  ERLRS U AL - LBe, (O fo s Y oFu0) 2
(zab@wajéwtangabtcdﬂpm@nﬂ,rapnnqmmhddr@mwﬁkmté@rmpla
the formula (I111) R2-CHO (111) 1o wherein R2 is as
(Ideéfined above, .or a salt thereof, and a conpound
represented by the fornula (V) RONHP n M OR
wheréin Rs ape the sane or different and each is Cl-6

alkyl P iR a protecting group, and n is as defined
in '%5 t he gbove-nentioned [1], or a salt thereof to a

(11)

wherein each symbol is as defined above, or a salt
thereof, .
a compound represented by the formula (ITI)
R*-CHO  (III)
10 wherein R? is as defined above, or a salt thereocf, and

a compound represented by the formula (V)

RO NH-P’

OR

wherein Rs are the same or different and each is Ci-s

alkyl, P’ is a protecting group, and n is as defined in
15 the above-mentioned [1], or a salt thereof to a

condensation reaction to give a compound represented by

the formula (Ib)

— '_ P’\
;f R’ N
"fRS >n
(1b)
.......... R’ N R?
H

17



condensation reaction to give a conpound represented

by the formula (Ib) RN R8 )n (Ib) RO NR2Z H 10 17
WOD20eBI205802 PCT/ JP2005/ 008558 wherei n eacPCHYRA0EH/008558

is as defi ned above, or a salt thereof, and then
wheredmaady sHabelotett 2RgIEddE P 2Po¥Rd Hacti ngla

conpaqund p nt_ed. for. Rp-
R e i - A e
andb ............ o wherei n each synbol is as defined

above, or a salt thereof, which.is obtained in_t
regbtvd q 13 ePMPRPnhi ¥FPTESE rRVrg Feﬁ%ﬁ%ﬂ?ﬁyqsﬁé

fornula-{VI'1) R6'-OH (VI1) 1o wherein R6' is as

defified above, or a galt thereof. [15] A NK2 receptor

ant@gonlst Ronprlsing a conmpound having a partia

stm‘rslégturer present \by(édﬁﬁ5)frprrmla N (CH2) n N

e, 3
R (V1)

wherein each symbol is as defined above, or a salt
thereof, which is obtained in the above (1) or (2), with
a compound represented by the formula (ViI)
Ré/-OH  (VII)

10 wherein R®’ is as defined above, or a salt thereof.
[15] A NK2 receptor antagonist comprising a compound

‘having a partial structure represented by the formula

wherein n is an integer of 1 to 5; and
15 ——— represents a single bond or a double bond, or a salt
thereof.
[16] A prodrug of the compound of the above-mentioned
[1] or [2].
[17] A pharmaceutical agent comprising the compound of
20 +the above-mentioned [1] oxr [2] or a prodrug thereof.
[18] The pharmaceutical agent of the above—mentioned
[17], which is a NK2 receptor antagonist.

[19] The pharmaceutical agent of the above-mentioned

18
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wherein nis an integer of 1 to 5; and 15 ---
represents a single bond or a double bond, or a salt
wo bsaafso2 [ 16] A prodrug of the conpound of t hBCT/JP2005/008558

above- nent d [1] 71 A
[laéenmhkﬁ$Lfg$ﬁ&tqgg%Bn%BEn &ﬁ]pﬁﬁggﬁrg%%%”éga%reatment
of E %#?%Eé?nglngofﬂtégklﬂ%ﬁiﬁgggégg§kmreOf [ 18]

armaceu agent of the above-nentioned [17],
[20@|Mhasphahmaceunﬂna¢ agEmynnEtthﬁlapdﬁﬁrmentloned
[ gharnaceutlcal agent of

dosMois8p 21 PCRP PERISF 0%8§5 oﬁv ip/%fggéqueogiss 1%ﬁv9reattment
off Q% ﬂf%%ﬁ&@pﬂﬁh%@5%§Hd£6ﬁ€t@%“no@ﬁlﬁé%ﬁdyﬁﬁép51a

gastr0|ntest|nal di seases. [20] The pharnmaceutica
[2adend mfthbé afowertmypendnéay [A7AK2wheciensoan Whesd

for the proph Is or treat t 5. of [, b I

O BB i s BEp S E T 21T SAPHEHEA Bf TRE
coﬁ\ RGRNI ZF Ngha MK, J £CRBROR o bt ct]l]camfpr[IZS]eSor a prodrug

adm nistering an effective amount of the conpound of

thehle dbove- aeneimoveeld- [ 1] or [2] or a prodrug thereof

59,3 T2, P G P PRI D e,

ga%@ﬂylﬁﬁﬁsﬁﬁﬂbm5Hf¥é@§es@”ﬂﬁi@wttuﬁpmﬂﬂﬂﬁ afimtthé stering
conpound of the above- nentioned [1] or

anpeddragt i her égtfoqrd: o Frafhel cochzleﬂldu@é o‘fhet HRbSve-
eSO, RO PR TRl oIS A sPerd o ok Repmer -

Pe pr a-NK2 receptor

[28Nt agi 6. th%]cdmo@ﬁdt b& cimoahdvefmdretioned [1] or
above-nmentioned [1] or [é] or a prodrug thereof for

(20 h@ pradeEPRER DftRer agént oF grhe hBTRPYEHy i 8fop NK2
ret@gﬂgqgng Q gf q;ﬁonal 20 gastrointestinal diseases.
a1 ed EE r

|p 1 on of the Invention Since the
[2agnuoedo 1 thed chpothdr edf t@nel above-mentioned [1] or
[2] or a prodrug thereof for the production of an agent
for the prophylaxis or treatment of functional
gastrointestinal diseases.
Detailed Description of the Invention
Since the compound (I), a salt thereof and a
prodrug thereof according to the present invention have
a NK2 receptorantagonistic action and show less toxicity,
they are particularly useful as agents for the
prophylaxis or treatment of functional gastrointestinal
diseases (e.g., irritable bowel syndrome, nonulcer
dyspepsia and the like.
Best Mode for Carrying Out the Invention
The present invention is explained in detail in
the following.
As the “halogen”, for example, fluorine, chlorine,
bromine, iodine atom and the like can be mentioned.

As the “hydrocarbon groﬁp optionally having
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prodrug thereof

WO 00508y 25 they are particularly useful

for the hyl
sueﬁgctwwg &)

according to the present invention
have a NK2 receptorantagoni stic action and show | ess

foxjiReas®s (B. 1. ?lTa

fo% chonul cer dyspepsi a and the Ilke
rylhg Qut the Invention 30 The present
(1hnwgDg i @bk ebepl g nedeithydet @thivh, phodollohseyromyl,

t he "hal ogen for fluori hi or|n
bugydr nes© BEV&ezﬁ%ﬁ$§ﬂgyﬁheq§?ﬁ ggﬁ @é ﬁﬁ% Bhagegy !
HYPLROBt tonad | yuBaviiRGien®s Welected
/ JP20057 008558 substituent (s) " for

frigh ke mbsmuﬂﬁnt RiroR®, REoerbRipenttignedakplter

1) Cl th |
(ngéﬁrbjﬁi éﬂtyf gsob&%&lf*%%b-%ﬁ%yp Ig£¥ bat propenyt
etReNt Ydp+ PEXYN 10 1'?5\9191?0@ itQnad | yubaviifgrelnt® belected

**5005/ 15805 2Bt

substituents sél ected

asPEErNEs/008558
axis_or t;eatyent of ;lo al

OWEB or R

Best Mbde

romthe substituent group Ato
fripen nere | snbd tidtumnt (Q¥oCR @4ﬂth?|mﬁ@R}°n%@hg

ﬁ%er,

open 2- I t
E A TS A b A R e N R S e
ethe ) +oped 113t eavifg(3) €2 % @hbﬁﬁﬂtd&&a’gs selected

et hyny 1-propynyl,

2-propynyl etc.) optionally

£ rioai e 1snbsE iR Tt UERUP Jel et la “ﬁndfrﬁ pgd later,

UL S B

prop

oSET Gpropt | SHEPeg v Slnttd,

cj&&dﬁé&ﬂ&!' d%ﬂi&m@xyu (iL.ee.,, B4 @yﬁlmmkyyﬂ),15
cyclo epti ] cyclooctyl bi cycl o 2. 2. 2]oct% ¥

cy@ﬁtqlmmy
oﬂE;%RFfPélhggyn

SV Peractsls QisteiadAre Lol

%QIOEB @téﬁﬂgifgﬂgﬂ¥yﬁgéﬁégﬁed(ﬁiam the

1- naphthyl, 2

napht hyl

su@Le dtuenti eraddy matbn@eLMQnﬁlsnbﬁukanﬁms sel ect ed
fromthe 20 substltuent %rou Ato %ﬁ q?nté
hthyl,

(Yatles-;0 aryl (e.

g,pen —nap

oned

-naphthyl etc.)

optionally having 1 to 5 substituents selected from the

substituent group A to be mentioned later,

(6) Coy-12 aralkyl
naphthylmethyl,

(e.g., benzyl, phenethyl,

1-

2-naphthylmethyl etc.) optionally having

1 Yo 5 substituents selected from the substituent group

A to be mentione

As the “acyl” for by R',

d later, and the like can be mentioned.

or R, for example,

R?, R®, RY, RS, R’, R®,

(1) Ci-¢ alkyl-carbonyl (e.g., acetyl, ethyléarbonyl,

propylcarbonyl,

isobutylcarbonyl,

pentylcarbonyl,

isopropylcarbonyl, butylcarbonyl,

R9

sec—butylcarbonyl, tert-butylcarbonyl,

hexylcarbonyl etc.) optionally having 1

to 5 substituents selected from the substituent group A

t+o be mentioned

(2) Ca-s alkenyl—
propenylcarbonyl,

later,

carbonyl (e.g., ethenylcarbonyl, 1-

Z—propenylcarbonyl etc.)

20
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(6) Cr-12 aralkyl (e . g. , benzyl, phenethyl, 1-

napht hyl et hyl ,, 2-naphthyl nethyl etc.) optionally
wmmé)s?@sozl to 5 substituents sel ected from t hBCT/JP2005/008558

substituent _group A to be nentioned Later, .and_t .
haviikg dan-®e® nEHPISIHd S 255A8 vady £ Oofo ﬁiggﬁit“ent
grgﬁp %mﬁg6beRhen%%oﬁ§ﬁ @L+RY0, for exanple, ( 1)

6 alkyl-carbonyl (e . g . , acetyl, ethylcarbonyl,

(3pr apyd cat bynyll - dasdpropy| dar.lwony| e thupylleamegyl, 1-

DT pBARRT BT By - RO BURGE, “ihey) R BRYPLLY
ha?ﬁgﬁt#?%éogagb$§¥%@@8n%s @ 1% Stbat Fruantishsebkebked tuent

e substituent group A to be mentioned |ater,
grbzp @ o abkengntcamewylatery. , ethenyl carbonyl, 1-

(430 %5 To6) o9 AT IBSHs, Bk CHegantgbysbgrpenyl,
cy%li%‘ﬁdwfa&b%%lyeLC,t%g%&nametnrtq,M@sbbhgant group A to

e nment’i oned | ater, ) C2-6 al kynyl - car bonyl
CyeﬂmﬁﬁﬂmhcbthQYM:e@¢obyﬁﬂﬁ%ﬁ%ﬁ%iV,haVlng 1

- pr.opyny| carb I ' . '
S B TR E o SSaAEi e FFO (HE Unbe B aae Febaran o be
mek® i d ongdehat er, (4) C3-6 cycl oal kyl - car bonyl

(e.g., cyclopropyl carbonyl,
(5¢y Slsobutad thr Bamploney cl epanty RSt p%yly , 1-raphthoyl, 2-

cycl.ohexyl car honyl, e tiangl Ly hay -
na?%%ﬁﬁ“fﬁ_eﬁfgg‘?eI&é}ctfle%ﬁ?%%rQﬁpttLae st ?:\S)Ieﬁ %?%ﬁﬁ%‘i%&lts
sehe ctedt £ epad dhad edub bl tGent) arghpcar bonye (Bengioned

benzoyl, 1-naphthoyl, 2- naphthoyl etc.) optionally
lafkg@ting 1 to 5 substituents selected fromthe

ubsti tue u nty on -3t
w?ﬁ?ﬁ?”arga]?é%/?&ga%b%n%/ ?g g% 'e'n%?%%?%(ﬁyrlqj,on&ﬁ)
phrhengiyhytaabooryl , 1-naphtting ee by daebdmnyl2- 2-

napht hyl met hyl car bony| etc. [ [
napﬁ%hy methi&carbon%l etc))cggkgg%gfiJnﬁgggn% Hoé% 5

(gbgg

substituents selected from the substituent group A to be
mentioned later,

(7) Ci_g¢ alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl,

tert-butoxycarbonyl, pentoxycarbonyl, hexyloxycarbonyl

etc.) optionally having 1 to 5 substituents selected

from the substituent group A to be mentioned later,

(8) Cz_.¢ alkenyloxy-carbonyl (e.g., ethenyloxycarbonyl,
l-propenyloxycarbonyl, 2-propenyloxycarbonyl etc.)
optionally having 1 to 5 substituents selected from the
substituent group A to be mentioned later,

(9) Cy-¢ alkynyloxy-carbonyl (e.g., ethynyloxycarbonyl,
l-propynyloxycarbonyl, 2-propynyloxycarbonyl etc.)
optionally having 1 to 5 substituents selected from the

substituent group A to be mentioned later,
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substituents selected fromthe substituent group Ato
be 20 nentioned later, (7) Cl1_6 al koxy-carbonyl

w@ 200g/1958net hoxycar bonyl, et hoxycarbonyl , PCT/JP2005/008558
Bropoxycarbonyl, i sopr opoxycar onﬁl, but oxycar bonyl ,
(1Pdolsut oxG¥a! BEIY, L SBE- BAESEAT bbRiyF : -

cy%éﬂ§%§%§%¥§?Eggﬁen¥??UE9€WBH Vb xyeexdycar bonyl

optfonally "having 1 to substi tuent’s
cysélogsirety 1 drxpetrierspbst ciyadath groplpxiceedymynkeneitondd
| at er,

) 8) C2-6 al keny|l oxy-carbonyl (e.qg.
w@ﬂﬁwlosiy%am&ﬁyﬁ, ta-érsﬁ& Jow%%i:%oﬁ tected from the
suBsRHGRENYE 0X¥6ADGNV o €bE- her@idP8al h¥thaving 1 to 5

substituentS selected fromthe 30 substituent groug Al

(100 Wr-reriphedyatebor®) C2-@.al kyihghoxycaattmy

.g.,. eth bony!l - | bopy! :
nab BT G 0 Hamy1 2 oL e Pp o TR FO RS P 1o 5
opBURSHd T UeNh SvEaleat et f 5oButhe i Substst elle JEOAPEACKD the

be nmenti‘oned | ater, 21 WO 2005/ 105802
subET/ilRRODE/ 088858 A (19) beamendicdvad kyB&He% car bonyl

.9, cycl I b I, I
(185 i LR LIBAHPBAD, (N, UL PSR PN
phepletanAl ¥y BavioRaiyll | 01 Snaphsity UBEtEoxglcentiesh §Lom2~
the 5 substituent grouE A to be nentioned later, (11)
naphthy rgtheyveaddomyl (etg.-) Mrhbrpaaddpofaviag 1 to 5
apht.hyl oxycarbaonyl , - 2: h 0 t <
S o ¥ n S iag 7 of BEBLSE iar SR e I PPB e T b

mehha orsatbsi btyent group A to be nentioned later, so
élZ) Cr-12 aral kyl oxy-carbonyl (e.g., . ' )
(18enAAhagRay boRy L1 onmbh¥t MPNSXy caf hghyisubstituted by
}ynaphth h r bo A yl cak 1
(1eec§$'6p¥#g§glﬁéXEQVinggkhgé”nggﬁggfi uéﬁ?éyéeFEg ed PY
buftam theolsubglli,t uant—lgn oy ,A ttear bebungit,i gresdty &t ehexyl
15 (13) carbanoyl optionally nono-_ or .di-substitute
oty )| (5L e10800) RN {edgt, HethyiuPSERTHS ropyF L s ted

fr%ﬁpmﬁgwéubstituent group A to be mentioned later, (2')
Cy-¢ alkenyl (e.g., ethenyl, l-propenyl, 2-propenyl etc.)
optionally having 1 to 5 substituents selected from the
substituent group A to be mentioned later, (3') Cz-6
alkynyl (e.g., ethynyl,Al—propynyl, 2-propynyl etc.)
optionally having 1 to 5 substituents selected from the
substituent group A to be mentioned later, (4') Cs-s
cycloalkyl (e.g., cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl etc.) optionally having 1 to 5 substituents
selected from the substituent group A to be mentioned
later, (5') Cg-10 aryl (e.g., phenyl, l1-naphthyl, 2-
naphthyl etc.) optionally having 1 to 5 substituents
selected from the substituent group A to be mentioned
later, (6’') C7-1, aralkyl (e.g., benzyl, phenethyl, 1-
naphthylmethyl, 2-naphthylmethyl etc.) optionallywhaving

1 to 5 substituents selected from the substituent group
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butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc.) optionally having 1 to 5 substituents sel ected
WO p@s11048e2 subst i tuent group A to' be ment i oned PEI/@&r2005/008558

b5 iv@ﬁoé?@qftgpg'eykf”%?égngw Shlmr e L (euq,
tit t
ac%%@i' H%ﬂggd%%ﬁ%ﬁ?? ﬂg%ﬁggcalkyn 1ue&sdﬁﬁﬁgyﬁc@&bonyl

meNt I on I"at er (e g., ynyl

bu tyrcebyhy 1 2- p&mnumwleacbpnyku|@ﬁakb%ﬂnﬂﬁ¢@Pand,5
substituents_ sel ected f ubstit nt rou

CoR 8 B N F EROAY It dr SN FLF R Ry By RS 2o e )

opEXQﬁgypfyﬁav9$@‘¥“%8|5 SYBaPenidhts @#1éﬁ&%ﬁ|from the

ionally having 1 to 5 substituents sel-ected
subs@nﬂd&nﬁugsbmmuéﬂt@rbapm&ﬁﬁﬁ@@eﬁe&ﬂhﬂﬁm (8&l efz-s

C6 10 ar a hthyI 2 30
al%&ﬁ’ﬁftlhﬁa’é}?er&lopﬁ o%arl ﬁgﬁg\ﬂ%’nlgcirg R ¥ lghostit uent s
pr%%le%ﬁ;f@aébeﬁytlhe BUPSLpEUGNc Ry A bade neptioned 1y

I'at er 12 aral kyl (e. g. , benzyl, phenethy

haszlnrmplhthm Fests t Ptwaphehyiei aledefaom dpie oﬁapﬁtltuent

5
TG oY (b oo PRl L PO 3508 TobB0b bty JRPbeRY dogagkony !
eAgtO her WAy erathd @ B, 166 or5in$1 abkloroar bomyl

g. acetyl, ethylcarbonyl rop | car bon
prpmsommhpnadwet%utyp@ BNdME rTaBni?J
ut arb e u A to b
subgiytdn B8ngt e chFih, eéf‘%ﬁ?%mn% gFpye A to be
mehavidiged latérs,ub@totuengsa &e_)cel:dbaﬂik&rle-maﬂ'ieonyl (e.g.,
substituent group A to be nentloned | at (8) C2-6

cyglh@mpzbﬁsémnxk gCY CEORTIY SR BBAVY, '1-
cy “§E¥Q%§?Egg ¥; pégBﬁ@hé%?f@Q¥bo%yl)eE@t)OB@ﬂﬂbnally

aving titu nts selected from
&dmﬁllueatSleqysmmm@ehmsbeaﬁxwtededﬂqmeﬂhe(supstltuent

grg%§$dg;§%r g;caerRg%edpi58§H9 g¥g sgggyhfyl—carbonyl
(7R cunetYedan W&%%%%%ﬁﬂ?%%??%ﬁ?ﬁ%ﬁf@d% 10)
opE3-dhayr{ohkkyingal bboyb (Emhptituents selected from the
substituent group A to be mentioned later, (12') Cy-12
aralkyl-carbonyl (e.g., benzylcarbonyl,
phenethylcarbonyl, l-naphthylmethylcarbonyl, 2-
naphthylmethylcarbonyl etc.) optionally having 1 to 5
substituents selected from the substituent group A to be
mentioned later, (13’) Ci-s¢ alkoxy-carbonyl (e.g.,
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl,
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl, tert-butoxycarbonyl, pentoxycarbonyl,
hexyloxycarbonyl etc.) optionally having 1 to 5
substituents selected from the substituent group A to be
mentioned later, (14’) C,-s alkenyloxy-carbonyl (e.g.,
ethenyloxycarbonyl, l-propenyloxycarbonyl, 2-
propenyloxycarbonyl etc.) optiohally having 1 to 5
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15 cycl opropyl carbonyl, cycl obutyl carbonyl ,
cycl opentyl carbonyl, cycl ohexyl carbonyl etc.)
wopisasabiy having 1 to 5 substituents sel ect /2008008558

the substituent roup_A to _be nmentioned | gter 11')
supgtg@qgg@scaﬁgg ed(%ﬁ@mytﬁ@hﬁ%kétigﬁﬁﬁ%tﬁﬁWﬁp A’ to be
=0 t C.) ) OPEL analyl hR9-L A nvi .g.,
meéﬁg?t?%&]u%%ggéél e(clt?sgd) f(tr:%)r% ?r}éé&%ﬁ%gt ?t ugnt gr%up (i tgo

ethengintiweedbbatydr,, (4R2¢ Pp€nyid xwearkyhydar bbnyl

.0.,. b | b [, h t.hyl b l,.
D DA FAFROPS hg1 | SP LTI My nBeNftr bokg 5
suﬁ%%ﬁ%éﬁ?#@ngghﬁé¥@6nﬁrémt%Hé:E%§HE§EHé#H“§roup A to be

sel ect romthe substituent group A to be nentioned
mehatiemed 1Bd}e€]l 6 18 Kox§saachyornyda {bylogy-carbonyl (e.g.,

nmet hoxycay bonyl , _et hoxycar banyl opoxycar honyl , A
CYF%@@%ﬂRiEEﬁVGSﬁﬁ9n¥£toﬁ?&gﬁkﬂﬁéiogggbﬁﬁﬁg%%fbonyL
cyed6; nySQQE%@Hon§§[tc?@ﬂ@ﬂé&ﬁpéﬁybarbonyl etc.)

pentoxycarbonyl, 30 hexyloxycarbonyl etc.) optionally
ophawinzd. Uy t ba§ingubstie udnssbsdliceeedtpr spkarted from the

tituent t ti ' 6
su BRI Th. SEPRE 19, BE, MR F o ey T 1) el
ary1QRenyLBXKGAr bayd . , 2phenensyys oxyegIiom+ etc.)

optionally having 1 to 5 23 WD 2005/ 105802
napEThIFX00BE 008558 1 s ubsRphditsl @Ry €8rbe T ontthie!

os B TR E 1 18 B woB A0ER Ly 380) e e

suia‘sﬂ:riQﬁyéWJcog!%rpbwyto Be preapyiyhedydartzonylaetic.(L8’) Cr-1z
optionally having 1 to 5 5 substituents selected from
arp& Wy T easRegroupe Adt o RENTERPKYFEF MRt (16')

C3-6.cyel oal kyloxy-car bo ( —
R R et
napralispené yhexyeatosyyl eyd.ohexytdrypedrihortyaveng. L to 5

optionally having 1 to 5 substituents . .sel ected from
suptet it anbst PRIGR TR ofpOR e bRURE R C1gFgpp A to be.

me%x@ién 'i?teflfy' oxy-carbonyl (e.g., phenoxycarbonyl,
- naﬁ% hyloxycar bonyl, 2-naphthyl oxycarbonyl etc.)
(14) sulfamoyl,
and the like can be mentioned.

Substituent group A: |
(1) Ci:-g alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc.) optionally having 1 to 3 substituents selected
from (1’') halogen (e.g., fluorine, chlorine, bromine,
iodine), (2') hydroxy, (3’) amino, (4') Ce-10 aryl-
carbonylamino (e.g., phenylcarbonylamino,
stylylcarbonylamino, naphthylcarbonylamino etc.)
optionally having halogeno-C;-s alkyl (e.g.,
trifluoromethyl etc.), (5’) Cy-12 aralkyl-oxycarbonylamino
(e.g., benzyloxycarbonylamino etc.), (6') Ci-s alkyl-
carbonyloxy (e.g., acetoxy, ethylcarbonyloxy,
propylcarbonyloxy, isopropylcarbonyloxy,
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optionally having 1 to 5 substituents selected from
the substituent group A to be nentioned |ater, and
W@ 1®s5)0s802 12 15 ar al kyl oxy-carbonyl (e.g., PCT/JP2005/008558

benzyl oxycar bonyl phenet hyl oxycar bonyl
butyﬂﬁﬂﬁW%Pﬁdxyda?%Wﬁylcﬁr%ﬁﬁa ﬂ?Vr'retsFﬁﬁ(ycar bony!|
y g Pesibtkyents sel ected
bu?e'ygr%)atr%g&égggﬁlt u[?ﬁétlfgrgé%&%c%or . lr?e?tel oned | ater,
ped@y(ibhrisehiamey,, ramxiyilberbd{azlccamybetmﬁt,l oned.

Substituent grou (1) Cl 6 al k
(28t Bgts PEBPPI L | &)’p‘i‘opyfe hempdn | yTB%B@%ﬂyfsee%xgﬁ ppenyL
tE[.ert butyl, pentyl, hexyl 25 etc.) optionally having
o' 3 substituents sel ected from(1') hal ogen (e.g.,
(301 wori nel kghlydr i fee, g by oritheny § odi ney opy2yl hy%lr§>‘(—“3¢PYnyl
(3') amno, (4') C6-10 aryl- carbonylamno (e.g.
etShérryl car bonyl am no, stylyl carbonyl am no,

(4’)“"‘5?,“t hoy' POQ)é' %m nopﬁ‘éﬁyl 30 opipeBkhY Maviaghthyl etc.),

hal o -6 al Kyl (e.g. "trifl uoronet hyl etc.),
(505C)7 @7 amahkankwe cg(ycabbnﬁyllamnhﬁn ‘éhy L=

oo SRR GUERS 2o ATLOR B SRS A ke

opRAYRA P%bﬁawlq;@/ 1I§@p80@xlgaappaxyo>«3e 924 Weethoxy,
2005/ 105802 PCT/'JP2005/ 008558 butyl carbonyl oxy,
ethsotyut yib capbeyy ob@opgeﬁoxm»t JPEBe BBy LegPutoxy, sec-

e S R e e S A T
(Ge;t ﬁ-ﬁ}'ﬁ/ﬂ;@xf} propenyl, 2-propenyl 5 etc. ) (3) CZ 6

kynyl (e.g., ethynyl 1 propynyl 2-pro etc.),
(7() £1ye BLEOXAT yle (B, @19 hoxhenyF fynaﬁﬁ%/ﬂ%f’xy

s&§ﬁ§$th%he% %§§y,11§8£#§%gﬁ aéékkﬁhﬂéky,gtert -butoxy,
pedrtthph} huéﬁgﬂf@&y &tttyl, etc.)

(8) Ce-10 aryloxy (e.g., phenoxy, l-naphthyloxy, 2-
naphthyloxy etc.),

(9) Cs.1, aralkyloxy (e.g., benzyloxy, phenethyloxy, 1-
naphthylmethoxy, 2-naphthylmethoxy etc.),

(10) Ci-¢ alkyl-carbonyloxy (e.g., acetoxy,
ethylcarbonyloxy, propylcarbonyloxy,
isopropylcarbonyloxy, butylcarbonyloxy,
isobutylcarbonyloxy, sec-butylcarbonyloxy, tert-
butylcarbonyloxy, pentylcarbonyloxy, hexylcarbonyloxy
etc.),

(11) Cz-¢ alkenyl-carbonyloxy (e.g., ethenylcarbonyloxy,
l-propenylcarbonyloxy, 2-propenylcarbonyloxy etc.),

(12) Cz-¢ alkynyl-carbonyloxy (e.g., ethynylcarbonyloxy,
l-propynylcarbonyloxy, 2-propynylcarbonyloxy etc.),

(13) C;_¢ alkylthio (e.g., methylthio, ethylthio,
propylthio, isopropylthio, butylthio, isobutylthio, sec-
butylthio, tert-butylthio, pentYlthio, hexylthio etc.),
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optionally having 1 to 3 Cl-6 al koxy (e.g., nethoxy,
et hoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-
W(bmosblgssoz ert - but oxy, pentoxy, hexyl oxy etc.),PCBYP2005/008558
dr oxy, al kox e. nmet hox
<1é¥o§axya STEbEROGORE But kYT Sxy L BAEHAEA a0 s 2
P PXY, o tRENE OXY, hexyl oxy etc.), ( 8 ) C6_10
nag aPL ? © .n, phenoxy, 1-naphthyl oxy, 2-
(115aphl7hyd oaq/abkyl)thnzn (9)gC7- beraral kKyfoxy phenethylthio,

1B AR RO Bt o "ER8) TGS B RTEAE BBST bty

(1%§ FarBE&eLoxy, ethylcarbonyloxy, propyl car bonyl oxy,
i sopr opyl car bonyl oxy, butyl carbonyl oxy, 25

(1730t y| aékbdmdazs&yonséc (leutgyl carbehyHloxyethgtearbonyl,

U R T T R i

1S%Uﬂ¥plééfbeﬂgﬂ”66eclbﬂkgmﬂﬁﬂKEWQQHYH@ﬂm butylcarbonyl,
2- propenyl car onyloxz etc.), 30 (12) C2_6
e

pealtiyimd ckanpény ey agbonéﬂhyﬁ9¢e rbonyl oxy,
SR B £ P DI AR e

pr@&»@wwaﬁbohwr wﬁtbp@nymdawmangl Iesm:bu)t yl thio,
sec- butylthio, tert-butylthio, pent£lth|o hexylé36
(180c. qz szglmnzfdomaﬂelseezlpcfﬁ/ JP2008EB0EECa 1Ry Yds- o

pxRplirii fotBonda, PIERELVEAGAERERI e 0,
(Zbenzyslidﬂi@rymhea&ﬂu‘qﬂsthl 0e.gl- n&&mhwﬂret Hyitdpthoyl, 2-

2-napht hyl methylthio etc.), 5 (16) carboxy, (17) Cl1_6
naﬂﬂ%hakhrﬁﬁﬁyﬂ (e g , acetyl, ethyl carbonyl,

RIS sy el aay),
pméﬂétﬁyﬂghﬁhbMymd,l naphthylmethylcarbonyl 2~
naphthylmethylcarbonyl etc.),

(22) C.-g alkoxy-carbonyl (e.g., methoxycarbonyl,
ethoxycarbonyl, propoxycarbonyl, isopropoxycarbonyl,
butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl,
tert-butoxycarbonyl, pentoxycarbonyl, hexyloxycarbonyl
etc.),

(23) C,-¢ alkenyloxy-carbonyl (e.g., ethenyloxycarbonyl,
l-propenyloxycarbonyl, 2-propenyloxycarbonyl etc.),

(24) C,.g alkynyloxy-carbonyl (e.g., ethynyloxycarbonyl,
l-propynyloxycarbonyl, 2-propynyloxycarbonyl etc.),

(25) Cg.ip aryloxy-carbonyl (e.g., phenoxycarbonyl, 1-
naphthyloxycarbonyl, 2-naphthyloxycarbonyl etc.),

(26) C7-1, aralkyloxy-carbonyl (e.g., benzyloxycarbonyl,
phenethyloxycarbonyl, l-naphthylmethoxycarbonyl, 2-
napﬁthylmethoxycarbonyl etc.),

(27) carbamoyl,

(28) mono-C;-g alkyl-carbamoyl (é.g., methylcarbamoyl,
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pentyl carbonyl, hexyl carbonyl etc.), so (18) C2-6
al kenyl - carbonyl (e.g., ethenylcarbonyl, 1-

w@e@paesshrar bonyl , 2- propenyl carbonyl etc.), (RO)/JROF08558
al kynyl - carbonyl (e.qg., ethynylcarbon

e
etawdmm@a@ménymr@ﬁeayﬁﬂwlbonwétr@ayl?%Faﬁeyfo

h
S RERRIYA | S oy R ey oL b oy 8o,
teh@¥bﬂt¥&baBbbmoxﬂwnﬁéhyvﬂndnh@m¢yl hexylcarbamoyl
1- napht hyl net hyl car bonyl , 2- napht hyl net hyl car bony|

et@td ), (22) Cl1 6 al koxy-carbonyl (e.g.,
g5t hoxyear bgri)fégl@afba%mar (@ngl B ARHFBE ROBYImOy 1,

|sopropoxycar nyl, ~ but oXxycar bonyl ,
d iiestitt oyl ambgriy,l dspnepyﬂ@@mbﬁmomyh,N-ethyl—N—
tert.- butoxycarbon pent oxycar bonyl , hexyl oxycar bonyl
megfhy heaybahord %ﬁk%nyloxy carbonyl (e.g.,

(3?5“%19’ Oxélfﬂb%%amc?ﬁl11Hé%qw|%§@&b@@ylto be
propenyloxycarbonyl etc.), -(24)

abbldepnyd oxg - ear ISanyd a(zeyg amemmu@mmwéobdwlg '
1-pro | oxycgar bon prao rb nyI etc.),
phesg) l%rn%ﬁmﬁg’ I’oM%%FBgr]rﬁal@éa% r(fo ycar bonyl, 1-
(3*13ph§ Dyl oxygak qmdar@arﬁagmt el @ycameﬁay,uoamamow
12 aral kyl oxy- car bonyl

phl@ere‘ztshsokqeabbomml lphphé&lm}unm(%fagggﬁgqamoyl etc.),

(B DL geLexsearponyl, - MRBBADMIIR axyear bory)
et@g” 1%6ulf®h 1|C§ﬁhﬂﬁpy5ulﬂaiﬁM)ZDQEbiﬂﬁymbulfonyl

JP2005/ 008558 ethilcarba propyl car banoyl ,
bmbyﬁﬂq*@p@gﬂba@@ﬂbutb ﬁymf Q%%Dypec -butylsulfonyl,

fbrt U¥§? %ggﬁﬁ ég%eﬁ?§¥2§?£2ﬁ3§¥| hexyl car banoyl

(363;t)0 Oz_ 5a¢2%)nyd1[sﬁf6n§llky(|e agpr pasoylenelgul fonyl, 1-
| car bamoyl, di et hyl car bapoyl ,

pngqﬁqxg$@&ﬁg@ﬁim vagpﬁymﬂ¢sulfonyl etc.),
(34) Cy_¢ alkynylsulfonyl (e.g., ethynylsulfonyl, 1-
propynylsulfonyl, 2-propynylsulfonyl etc.),
(35) amino,
(36) mono-Ci;_g alkylamino (e.g., methylamino, ethylamino,
propylamino, isopropylamino, butylamino, isobutylamino,
sec-butylamino, tert-butylamino, pentylamino, hexylamino
etc.),
(37) di-C;-¢ alkylamino (e.g., dimethylamino,
diethylamino, dipropylamino, diisopropylamino, N-ethyl-
N-methylamino etc.),
(38) mono-Cy-¢ alkenylamino (e.g., ethenylamino, 1-
propenylamino, 2-propenylamino etc.),
(39) di-Cz-s alkenylamino (e.g., diethenylamino, di(l-
propenyl)amino, di(2-propenyl)amino etc.),
(40) mono-Cz_¢ alkynylamino (e.g., ethynylamino, 1-

propynylamino, 2-propynylamino étc.),
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met hyl carbanoyl etc.), (30) C6_10 aryl-carbanoyl
(herein sonetinmes to be abbreviated as C6-10

wa@eopsAassdnocar bonyl ) (e.g., 1o phenyl car barroyPcT/Jonos/oossss
napht hyl car banoyl etc.), (31) Cr-12 a - car bama)_gLI
(410" 63 Grenz9bapadmy e Rty JC%FE aming’ "ot (1-

o PRI R Loty S 4

(e’g., t ul f onyl ethylsulfonyl
(4 R0 oyl suldmnydmihsopreopy! suphenyllarmﬁldaueybsul,f onyl ,
i sobutyl sul fonyl, sec-butyl sul

(48er Copin A FBhomigee (€79 ¢3 r%%@%?ﬂ&ﬁ S ¥ onyl

Lsul 0 | su
L s o i AN e e

ethgl@armmhymsmd,omqpﬁtl c20 hmmapyapisel.f onyl ,
ropyn sulfo etc 36) nmono- C1- 6.

lsapmpéf rlogny. a“}fé}%ylg}h(tﬁ’gcae‘ingh?ﬁl%%g FRO

1s859@9fﬁgf@ony§%ﬁﬁ9ﬂylagéﬁabdﬁﬁyﬁﬁﬂbﬂﬁylamlno, tert-
i sobUt'yl am no, ~ sec-butyl anino, tert- but yl am no,

bupgqummlamem ,ammtsta@th;or)yl@m;mdu -Cl_6

oSty heidan SF oy PR AR o 3

suys@ﬂﬂﬁgﬁﬂﬁnge@ébﬁed(ﬁgbmnqm}ﬂzhﬁlabﬁﬁﬂWéﬂ@no fluorine,
(e.g., ethenylam no, 1- rozpenyl am nao,

chZogmmnybamnn@eet clgdl(lgg), ‘00~ 6:-al R8T RBTOONYL
(ecg pﬂﬂﬁ¢§%¥§§§ rgéfc )egé&ﬁyﬁgﬁgx ﬁ yﬁ fgcarbonyl
i s6®rDpoey BYRYbARIING, bt o RKeR) wmﬁﬁﬁﬂnolsbhntmwmyhaMGnyl
etc. ), 27 WO 2005/105802 PCT/JP2005/008558 (41
se@rb@tceqackyhymé/rﬁ no te& tputogyeempR ahi ndeRFogycarbonyl,
By NYL PR, dle 2 P gBuY g 1855k d8hydomane
(eCq.12 r@éﬂhwhmmﬂw (€thydamibenzybaobyd aating,
1sopropylam1no butylamino, isobutylamino, sec-—
butylamino, tert-butylamino, pentylamino, hexylamlno,
dimethylamino, diethylamino, dipropylamino,
diisopropylamino, N-ethyl-N-methylamino) optionally
substituted by hydroxy, (4’) hydroxy, (5") Ci-s alkyl-
carbonylamino (e.g., acetylamino, ethylcarbonylamino,
propylcarbonylamino, isopropylcarbonylamino,
butylcarbonylamino, isobutylcarbonylamino, sec-
butylcarbonylamino, tert-butylcarbonylamino,
pentylcarbonylamino, hexylcarbonylamino etc.), (67)
carbamoylamino, (7’) a heterocyclic group (wherein the
heterocyclic group is the same as the “heterocyclic
group” of the “heterocyclic group optionally having
substituent(s)” defined below), (8') Ce¢-19 arylamino (e.g.,
phenylamino etc.), (9') (heterocyclic group)-

carbonylamino (wherein the heterocyclic group is the

same as the “heterocyclic group” of the "heterocyclic
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5 (44) Cl1-6 al kyl -carbonylam no (e.g., acetyl am no,

et hyl car bonyl am no, propyl car bonyl am no,
w0 s@pnesyt car bonyl am no, butyl carbonyl am no, PCT/JP2005/008558

I sobut yl car bonyl am no, sec-butyl carbon Lag%gg, t&rg-l )
greupy lo@frivoryl ANi HEV IgEht REETBIMAN ﬁ%, ined below) .,
angeEngqrr%%lqu%&fn??%%ODtH@EﬂéﬂybaEEW5%?I(bgopoxy,

ubsti t'ue select’ed m (1) halogen (e.qg.,

| isbpuompiony, shtokiyne idwbutney,i cbaehutexy), Glewt-butoxy,

al koxy-carbonyl (e.g., methoxycarbonyl,

PeBERS¥c BBV P XYpSdfoxy car bonyl , i sopr opoxycar bonyl ,
texyc 1 xS Px YNk e - (45g. ,

(4220?%08[ 3@‘22%%&#%51 te?%-bgt oxyca?b(()nylg, _
cy pephaotsal benpbny lkexihoxy cacieaby tel capbory Jambne-

or di-Cl-6 al kylamino, (e.qg., t hyl am no, et .n
v Rl e Hoe T oPsadRy R am RS IR kR Ra Do T Eb e ),
(ab§ORUL Y1 a1 BAy 1S€Gr YA Yl aRiiRG L& hutyl ani no,

pentyl am no, %’exyl am no, 20 di nethylam no,
e tHeetyyd b ooy 1dimdropy | AnProperdt } capbepyllam i » 2-

N- et hyl - N- net hyl ani no) tional,l. tit b
DT RpRTOLF S LAOT VAR, o) CET YT EaEang) ani o
sub8td-tudeetykalde @t hybfarionyl e, poaryl (e.g., phenyl,

propyl car bonyl am no, isopropyl carbonyl am no,_ 25
1-batpyi e bongFariois;hy Sbbapficsrabhy | Bavidd secto 3

ut vyl carbonyl anmi n ert - lC nylLanj no, :
Sugérﬁ/ﬁﬁ%ea?gﬁﬁﬁleg]rﬁcﬁioe,é hé%?%‘gar lo%%gmx %é@e’t’c ) S%u?g'l)ne ’
ch@arayl BabAGne,7' Jo@ihel r azyel atkgilou (wher memhiyie,

heterocyclic group is the sane as the "heterocycljc 3%
ethydup'Podpyhe "IFaRFARYEl I OUdrbup dPPPEFAY v %éerhaty ’

subst it uent " def i , &8 - | am
e by Y T RER e Bre. T(0 ) el Sro | b ¥T

me@hiH}) ; €8hbARY, At Ao kyheraidpt dpoket, efocyatyc geobmtoxy,
is the sane as the "heterocyclic grcgugg" of the d
sechdtEroEy el L8 T P WP BYesPEISEUSY PCREIFIRS 00558 27

R RTeARCT R el e
tratflaxopthpdyyY, and (2') a heterocyclic group (Wherein
the heterocyclic group is the same as the “heterocyclic
group” of the “heterocyclic group optionally having
substituent(s)” défined below) optionally having Ci-s
alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl),

(47) Cz-¢ alkynyl-carbonylamino (e.g.,
ethynylcarbonylamino, l-propynylcarbonylamino, 2-
propynylcarbonylamino etc.),

(48) Cg-10 aryl-carbonylamino (e.g., phenylcarbonylamino,
stylylcarbonylamino, naphthylcarbonylamino etc.)
optionally having 1 to 3 substituents selected from (17)
halogen (e.g., fluorine, chlorine, bromine, iodine),
(27') Ci-g alkyl (e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, terf—butyl, pentyl, hexyl
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I sopropoxy, butoxy, isobutoxy, sec-butoxy,
tert-butoxy, pentoxy, hexyloxy etc.), 5 (45) C3_$

w@e ywboedsky | - car bonyl am no (e. g. , PCT/JP2005/008558
cycl opr opyl car.bonyl am no, cycl obu §F%arbon | am n

ety dl GHRPAINEABoNA RN Aol Efol DHERY PEAHEVF anf RGSCTed
fr@ﬁ?ﬂa}oéég)(%%&,?l%@H@ffﬁé?o@ﬂﬁgﬁfﬂe(eﬁ%omine, iodine),

et henyl carbonyl am no, 1-propenyl carbonyl am no, 2 1o
hyprrapgny | gal bonyrati G setd Ky lopta vhahlvy sy eig (e - go -3

A CRiOMATERE. ROy LB IAINY19 . oBE PBAGY RA0F A RO

1 sbPrdpPHRstbbustan 586 eched ff I it BahQuem i g.
fluori'ne, chlorine, bromne, iodine), CL 6 alkyl

ispbutyloethphny lnst byl segrépytylcaspoapdanbyey| tert-
i.sqQbutyl, sec-hutyl, tert-but.yl ent.yl ., hexyl etc.),

oA s TS pebRii Ry BEy horyl ete)

hebSAR DPOX My 1RHEIRGY) , | $9PYt @Y, aSRExRUIEXYg., methoxy,

tért-butoxy, pentoxy, hexyloxy etc.) and
e thalxgeror Co&val ks OpBogoXtr (B¢ beKEnetifabuborys? SEc—

trifluoroethyl and (2 het [ .
ool o SR Bhs Sk B e R RELERY SED opiggomaiiy
havi8ierocyel BC hagrawwnsof(et.ke ' heteoedye i ccigtonpne,

optional |y having substituent (s) " defined bel ow)
br@mr@m Lodamging (4’6 Catky@llkexy-caranyl éeng:

.o i sopr I [, i.spb I 5
B30 LEORIEY o Ry o A S0 b bp S8l tbbhy .

is}liﬁﬁydb/d)xﬁlaéb@gy"lﬁllﬂ nbu fexy.careshyhyl dardimnydapcacbonyl,
- propynyl car bonyl am no, 2- propynyl carbonyl anm no
sesr Y LOXUGRIEPIN0L ar AR T Bﬁymaﬂ@?@y&,y pentoxycarbonyl,

|_am 30 stml y, onylg n '
R PR BB 0 ) a0 (5 Yo AR Warboxy, (77)
mosibstot UGS, sel etk edafuionn ((¢)g. hamegdry Jamgne,
fluorine, chlorine, bromne, iodine), . (2"), Cl- aL@yI
ot ap o e IRy GHRY RO prRR SRRy - PRGEgFT e

;o : SEC- 1 t3 |, ) i nd9 VWO
T D

pentylamino, hexylamino, dimethylamino, diethylamino,
dipropylamino, diisopropylamino, N-ethyl-N-methylamino)
optionally having 1 to 3 substituents selected from
hydroxy and C;-¢ alkoxy (e.g., methoxy, ethoxy, propoxy,
isopropoxy, butoxy, isobutoxy, sec-butoxy, tert-butoxy,
pentoxy, hexyloxy), (8') carbamoyl, (9') Ci-e alkyi-
carbonylamino (e.g., acetylamino, ethylcarbonylamino,
propylcarbonylamino, isopropylcarbonylamino,
butylcarbonylamino, isobutylcarbonylamino, sec-
butylcarbonylamino, tert-butylcarbonylamino,
pentylcarbonylamino, hexylcarbonylamino), (107)
aminosulfonyl, (11’) Ci-s alkyl-sulfonyl (e.g.,
methylsulfonyl, ethylsulfonyl, propylsulfonyl,
isopropylsulfonyl, butylsulfonyl, isobutylsulfonyl, sec-—
butylsulfonyl, tert—butylsulfonYl, pentylsulfonyl,
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etc.) optionally having 1 to 3 substituents sel ected

from hal ogen (e.g., fluorine, chlorine, bromne,
w0 osnexwp2 hydroxy, ami no and Cl_6 al kyl - car boP/1/armoersa008558

(e.g., _acetylam no e;hylcgrbon Ianiﬂo, h .
heﬁVéﬁH%ﬁﬂ%ﬁ%iléﬁ@mfl% | sBpPEHATATROhY CaBafyp (whereln

utyl ' | spbut pleCHpOYL MNP “het clic
thge%¥ﬁ%%§$%g¥%gﬁbEgﬁFH%,9?e?¥? butylcarbonylam’?}o,er(_)Cy
grpentrylcartioay M aritre;o c ek jec ayony | eptaopalily )h&risg

al koxy (e. g. , nethoxy, t hQxy, propoxy, i.Sopr Qpoxy,
SuBataRe T s 6Bl RFE ik 1BeBGr PP T EPEBE Y ThD © to 3
suBSRLPRHen DEXYLILL S - 3Rt CONAId Vicyhauiengs 1, theShyl,

alogens (e.g., fluorine, chlorine, brom ne, iodine),
eth4'1), @k Goalkoiporardonyl p@tx},,isobutyl, sec-butyl,

nmet hoxycar bonyl , --et hoxycarbaonyl] , propaxycarbonyl , :
teF§6§FﬁéﬁkycB?g5ﬁ§V,qB%%%iéc&f%%ﬁ????rgzbutoxycarbonyl,
(499 %%Q;thgpﬁﬁ?nb@%wboﬁﬂam@%oxcvé:.a@ bonyl ,

pent oxycar bonyl, hexyl oxycarbonyl etc.), (51) cyano,
beh6l)l cartbony lafiino ) phenethorl carioeng lamdnanths-) -

.0,.., hmethyl am.no, ethyl am no opylam :
(S%SO&QﬁﬁﬁEﬁ¥¥8THﬁn%ﬁ%ﬂ¥ngﬁ_%%% %t§¥§dﬂ§¥ér°CY°llc group
i sS@ErPW th@nMh B0t Hee Mt h dHEYbaRIJIO0L ¢ 2§r papt"y | tive

hexyl am no, di nethyl am no, diethyl am no, . ”
“h@qanqughiqogngquﬁwgpypg@¥ylhav1ng substltuept(s)

et hyl.- Ne met hyl ami.no ..opa}ly. having 1 to 3
de?&&ﬁ#%?éﬁ?§S§MQ§§%ﬁ# %gﬁﬁiﬁydL%X_'énd Cl_6 al koxy
thi@rGrlcABbBaYY antiit®XypyRidydys rboagpaopioxy, but oxy,

i sobut oxy, sec-butoxy, tert-butoxy, 25 pe

t oxy, .
pibewyi G 2 eIy GR bRADIE, A01)P BB LAAAGAZBony Lanino

car,.bonyl ani ng_( l:ad no; | hA@mino,
o kP RLB0 A% SipoRESMLaN s SURVAY honvbas
bebutivl L@ bonhylar nony sahutny carienyl ani no, sec-

butyl car bonyl am no, tert-butyl carbonyl am.no fo .
bepef 5 £aF Db MHCAHRRIY helyPCar bonS P g%ﬁﬁ&)r,b‘z% gmino.

| é‘é{: BY ’1a(ni'i]1'hé C%u?a%! Vs sHbEYEm (€, 91, 2,3, 6-
py%%%ﬁ&fsu ?on 1", et'hyl sul onf*, propy?éulfonyf,
t et WPy b pukcfianyd i nplit gheduirfyolgmhinpsobut yl sul f onyl

sec butyl sulfonyl, tert-but Isul{oT¥I, entylsulfonyl,

tetrazolylcarbonylamino, pyrazolylCarbonytamino,
guinoxalinylcarbonylamino, gquinolylcarbonylamino,
imidazo[l,2-alpyridylcarbonylamino, -
benzothiazolylcarbonylamino, 3,4-dihydro-2H-1,4-
benzoxazinylcarbonylamino, pyrimidinylcarbonylamino,
1,2,4-triazolylcarbonylamino, 2,3-dihydro—-1-
benzofuranylcarbonylamino, 2,1-
benzoisoxazolylcarbonylamino etc.), which may have 1 to

3 substituents selecfed from (1') amino, (2") Ci-s alkyl

(e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

sec-butyl, tert-butyl, pentyl, hexyl), (3') halogeno—Cj_g
alkyl (e.g., trifluoromethyl, 2,2,2-trifluorocethyl),
(4') Cg-10 aryl (e.g., phenyl, l-naphthyl, 2-naphthyl),

(5’) oxo(=0) and (6') a heterocyclic group (wherein the
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30 WD 2005/ 105802 PCT/JP2005/ 008558 hexyl sul fonyl)
and (12') a heterocyclic group (mhereln t he
Whetsnasyz| i c group is the sane as' the "het er owrﬂnmosmossss

roup” of .the "heteroc cI|c rou |on haV|n
hed A T X GbAE( SFO R 1 ROl OB he M hederacyid

gf%tébsypsEhEumﬂé%§f$F9ET1Jré%%&% @p@ﬂ@ﬂaif%ghav1ng

et hyl , propy i sopropyl, butyl, isobutyl,
swhyximuqht(svm1déﬁdyéd beritom), dekyibpnadndy oxari@y, di-s
4 Cr7-12 aral k r yl am no
al@@ﬂzyf%a‘?bonwe&h Fg‘ 'h)ﬁlﬁ%ﬁ’%ényllﬁ%%é%¥% ) bugy Ly

1 sty het %Q%QJﬂﬁ Qr‘élslﬁ}t(—\m;ﬁ!fl n phethet ervsyghic

group Is the sane as the heterocycllc group" of "t he
(51heﬂhrecy&kmiiﬁWM@onpﬂamundy(©a9|ngmaﬁk&l&ué@m@%lamlno

B SR USRI ot PRIV et BOAGTART0, 15

1s@pqea¢ﬁyés§&%@némﬂ@ (%ugzylélhpfbhgﬂl%@c@l&[@pnyl am no
).,” pyrazi nyl car bonyl ani no,

l&qhunmb$yﬂéamNQQM¥mmnoSeQﬁhﬁﬁﬁiéEiéDﬂXﬁﬁ%@ﬂ?hamQﬁﬁ"

benzotriazal yl carbon n dol. carbonylan1no
bué;Yr]aﬁﬂzf g éﬁ?hop P&X’&ﬁﬁlc‘g?%%gy éL)r% Ho, 1,2,3,6 20
hetxg,tmh:yﬁléﬁpmhmfm nyteanhonyl am no,
tetrazol yl carbonyl am no, pyrazonylcarbonylan1no

(5@0|db%alﬁh%ﬁ@aﬂbdﬁylﬁﬁﬁﬁdaﬂWJNhol?Iéawbonylanlno :
e A R e o A e R L

Wmumyb@@mﬁa%m ypyri m di nyl car bonyl ani no,
4-triazol yl carbonyl anmi no, 2, 3-di hydro-1 -

(5k§éanyf arahiﬁwwltfo?wlﬁﬁméangl@ (e.g.%
I nyka I ave 1

o SO R PR LB o R R )%1 6
pﬁﬂﬁ@ﬂyfﬁhifo@yldﬁﬂﬂylet@thml propyl, isopropy

butyl, |sobutyl sec-butyl, tert but h %_1Yif
(5Héxfkf”(%¢¥ ﬁgp&ﬁﬁﬂg%ﬂménom |g(e é enyls onylamino,
n&ﬂﬂéﬂ§&%8ﬂ?kﬁyla&&30 ekd fyl uoroethyl),
(55) C7-12 aralkyl-sulfonylamino (e.g.,
benzylsulfonylamino etc.),

(56) Ci-s alkoxy-carbonylamino (e.g.,

A methoxycarbonylamino, ethoxycarbonylamino,

propoxycarbonylamino, isopropoxycarbonylamino,
butoxycarbonylamino, isobutoxycarbonylamino, sec-—
butoxycarbonylamino, tert-butoxycarbonylamino,
pentoxycarbonylamino, hexyloxycarbonylamino etc.)
optionally having 1 to 3 halogens (e.g., fluorine,
chlorine, bromine, iodine),

(57) N-Ci;-¢ alkoxy-carbonyl-N-C;_¢ alkylamino (e.g., N-
tert-butoxycarbonyl-N-methylamino, N-methoxycarbonyl-N-
methylamino etc.),

(58) Cg-10 aryloxy-carbonylamino (e.g.,

phenoxycarbonylamino etc.),
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(411 C6-10 aryl (e . g . , phenyl, 1-naphthyl,
2-naphthyl), (5') oxo(=0 and (6') a heterocyclic
W(%E:Q_?/s,ggs(gglae; SI n the 31 WO 2005/105802 PCT/JP2005/008558
5/ 008558 heterocyclic.group is the sane as
(59 he C7het @r@éyla'%eXYgF@&d?O !Lf‘ﬁ‘é "rwe{)ee'r%pycl ic group
beRQ{y'.’L%@;g)c}zyrlﬁgﬁ#/ﬂgmi%{psétég?m (s) " defined bel ow)
optionally having Cl-6 alkyl (e.g., nmethyl, ethyl,
(6 P opplrbdamsoepl opyboruitathing ,i sobutyl, sec-butyl,

tert-butyl, tyl, h 1Y, - ,
(64T oGt 1 bhEY drs s Y §b. o e lare bRy s o, 3

etﬁgﬁwl%tﬂ @py§ag&%%ym{p@yagul f3onyd ¢9t 8Py lureido, 3-
I Sopropyl sul fonyl am no, butyl sul fonyl am no,
bugyah:xtewlchml f l&ﬁple@rhyﬂo;rsfed%uti%y'l istppenyaminmide er 8-so

ut yl sul f onyl am no, pent ul £ onyl am no -
heﬁ@%}‘;‘Fﬁﬂ#%%Fﬁﬁi’n(?pe‘{)Jcoﬁ‘,XH‘?gZ)h = %o 3 substituents

sedbkeny -srbhonyl-anidio, (81xexy (£igenyhewdony) asthoxy,
1-propenyl sul fonyl am no, 2- propenyl sul fonyl am no
prepﬁx)y,,l 155 ¢BBYPOXYe MKYAFY-sd SO TaRTno &S PUtoxY,
et hynyl sul fonyl am_no, .1-pr nyl sul f onyl amiyng, 2-
ceFroR TRl (BRI A o E Y Ot top! 1 (2 Tr-$ alkoxy
ca@bynysul fonyl ammaHdy 8arboplyany| sthbagylaabawyl,
naphthyl sul fonylam no etc.), 20 (55) C7_12 }
prapakyda e hphyl MW‘QEPgYC,ar%‘?M'LPSH@W%:FHBnYI'

. etc.), (56),Cl-6 al koxygcar ] e _

lsﬁéﬁ’tﬁ&?ﬁé%?%%ﬁ??ﬁrﬁ nsoe?&(e ﬁgg%?ggb% grln'('n(—)t%rt

buROXBYEEE HPNY| B x ¥ 8apbapoxly calbegyloxyiaarb@syl etc.),
but oxycar bonyl am no, i sobut oxycarbonyl ami no, sec-

(3Bt W%ﬁnyl(éﬁi)nd}y@éﬂ‘ybut(Xéx&)ca?bénﬁ e,

ca%%%&%ﬁ%Qﬁ§R§nyga '”0wnggﬁﬁgﬁ%%ﬁﬁ5Q99X5ﬁqhQQ etc.)

optl aving 1 to ogens (e.g., fluorine,
e tBlblxgrd a1 o by dEinigo | ool oppx Y3 {BF)y Na@ird ,
iggygﬁgg§§éggg%$§Y§§f§o?l%ﬂé¥§§ﬁé§ﬁb%y1£¥ino,
isobutoxycarbonylamino, sec-butoxycarbonylamino, tert-
butoxycarbonylamino, pentoxycarbonylamino,
hexyloxycarbonylamino), (6') amino, (77') halogen (e.g.,
fluorine, chlorine, bromine, iodine), (87") carbamoyl,
(9') Ci-¢ alkylsulfonyl (e.g., methylsulfonyl,
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl,
butylsulfonyl, isobutylsulfonyl, sec—-butylsulfonyl,
tert-butylsulfonyl etc.), (107) a heterocyclic group
(wherein the heterocyclic group is the same as the
“heterocyclic group” of the “heterocyclic group
optionally having substituent(s)” defined below)
optionally substituted by oxo, and (11") Ci- alkyl-
carbonylamino (e.g., acetylamino, ethylcarbonylamino,
propylcarbonylamino, isopropylcarbonylamino,

butylcarbonylamino, isobutylcarbonylamino, sec-—

bufylcarbonylamino, tert—butylcérbonylamino,
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tert-but oxycarbonyl - N-net hyl am no,

N- met hoxycar bonyl -N- nethylam no etc.), (58) C6-1o
wa@eopsasdgerar bonyl anino (e.g. , phenoxycar bonyPGrire005/008558
etc.), 32 WD 2005/105802 PCT/JP2005/ 008558 (59) Cr-12

pear@tkqanhywdm@manhﬁeW(lecagrbonylamlno et '

SRR R 108 do (80, yrpvegpapiaeresee.

3—9:ya1<§bﬂegzl1)alxterlei<§ip 33cy5zletﬂyxhuymd@1do , 3-
3-propylureido., 3-isopropylureido, 3- butylureido,
CY?%Q%@%Y&&@Q&QOB 38@@@49%%9%¥H6r63dQK»®Jure|do

etc ing 1 to 3 substituents sel ected
VSIS r§f€§§u%%i§ oéy? g. , ' methoxy, ethoxy,

(qyxmgmas1bsa@ymyﬁ®e1®utQnyguhsdbﬂphgpykﬂxﬁiﬁcoxﬁr 1o
tert-butoxy, pentoxy, hexyloxy etc.), 2 g
nagitkigkylusgakionyate el g OPﬁﬁﬁqﬁi ¥aPBd ﬁﬂg £
sui: h@f»xﬁékk%%ny4ele&£820>%%{ bwgyi  nhIRYAPOXY 8L RO uorine,
oxycarbony ut oxycar bonyl,
chSesr bié ox pearhiony | , ibdite)but 6Xytachemd, (3') Ci-s alkyl
pent oxycar bonyl , hexylox car ony] etc.

(e bor i Erdl, X Spver. B SPRERPY Tearborytani P Do YL
sééeght a5 bePY | a1 et hexyaardeay) aBbrd.onally

propox cér onyl am no, ' i sopropoxycar bonyl am no,
habui eyt artloordy |kl mgensi siebug oxy€anperiyieur ablorine,

sec- butoxycarbonyl o, .tert .20 butoxycarbon ,

ﬁﬂﬂ&%iygz 2glqtﬁ&?l&x%%ﬁ%ogﬁygnrm3¥£3?%¥) ethoxy,
& 980, (Butbxy, {EYoLitMky ChheE-pe: ,
omglr,}e (ﬁ?ﬁé%) ?é Ulcarx%\m)yl (9 )y ;(:31 6 oy

teahkvlbstbk@nylpeéletogyu hrestshyo syl owyl), . E8AYI Sukf onyl
ARSI 5007 ol {onep 8oL SHCER Mo
—G@JCI@MI—V)@HU—O%C e} ¢. )(6 '()1cbllsaamabemcq/@fbcngrlou¢e g.
(wherein the heterocycI| roup i s the sane as the
me'tieo BY ceydldny hr oaphosl qaib o hELer BHRRIEYGRERIY L/
isopropoxycarbonyl, butoxycarbonyl, isobutoxycarbonyl,
sec-butoxycarbonyl, tert-butoxycarbonyl, pentoxycarbonyl,
hexyloxycarbonyl), (7') carbamoyl and (8') a
heterocyclic group (wherein the heterocyclic group is
the same as the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)”
defined below),
(64) 3-Ci.s alkyl-3-Cg-10 aryl-ureido (wherein, as the Ci-g
alkyl moiety, for example, methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl and the like can be mentioned, and as the
Ce-10 aryl moiety, for example, phenyl, l-naphthyl, 2-
naphthyl and the like can be mentioned, specifically, 3-
methyl-3-phenylureido and the like can be mentioned),
(65) 3-Cy-12 aralkyl-ureido (e.g., 3-benzylureido, 3-
phenethylureido etc.) optionally having i to 3‘
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optionally having substituent(s)" defined bel ow) 30
optionally substituted by oxo, and. (11') Cl-6 al kyl -
w@ a00b0esghan no (e.g., acetyl am no, ethyl car bonpCEM2065/008558

ropyl car bonyl am no, i sopropyl carbopyl am no, ,
subgEylcibony b arPRGSd sEBaFy | ddrbdiyl GfFRo (e~ fluorine,

| car 1.n0, . = but yl-car b m r33c W
h e P 0o B P TP 2005 BobS5H  pentyl barbany ! an po, =Y
(ehgxy! arsbiopyl, andtioy Bt c priop¥BR) i300Fx@yl, butyl, isobutyl,
cycl oal kyl -ureido (e.g., 3-cyclqpentylureido, .
se 3L Byedout GFEFPHY B chenbyimt JISHEL g Eea ) optionally
l.ohexyl ugedq.. RsEychapept viaeh#9ne3 Thlorine,
ST TR R B o e e I

brémige, 3ipleng)uyrel 40) Z:-naphkbyivures do. et mothoxy, ethoxy,

optional]y having 1 to subst i tuents sel ecte I
DL PPOK Y| RRTPEOFY Ry P?Ke,l%ﬁﬁ%ﬁ?ﬁgj ﬁ%ﬁfﬁ%?ogg’
ter@difoxd 2 bt ¥y, (BekyThx adkyl) 102081 9(5 " Methyl
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
alkgiltermmdybxypdetyd. , heQQH20t¢. J-O6iFtCdh&I v -%ﬂt%z%ﬁz(?- ’
to 3._hal ogens (e.qg., fluorine, chlorine, brom ne,
—OFHQFHé§H38§a8y Efg%)alkoxy (e. g. , methoxy, ethoxy,
(6B ORAXY, .| 8ORLAIAXYre PELOX% . ¢ SObBLAXYEH 38pabalawy, 315
tert-butoxy, pentoxy, hexyloxy etc.), (5 ) Cl-4 .
ethblkylieretiloxy 3C@rapoxyunedso, 3 ocippHpeoxyureido, 3-
- OCH2CH2CH2 O .-quZCHZCHZ etc.) .. (G : :
butPEFRETE BonyIm 4% %FOFYUﬁéJhoxyc%rééﬁﬁ!ﬂ%%°£§)greldo'
3-QROXV 05 BeRY) u Y CPOXY 8aplkeryd xy i septdenoxdrear bonyl ,
but oxycar bonyl , isobutoxycarbonyl, 20 : _
heggd-dumwrgédedonyl , tert-but oxycarbonyl

(AT R g T orgauBLd 71 or baroy

erocyc roup (wherefn’the
(phetsfnsyTtEbayanaieido , t Be (Gammpisthié siefenptyolieddo, 3-
roup” of the "heterocyclic group optionally having

(Z_g@l?éih’%%ﬁﬂ:@)f'onla@‘aé??ﬁ@d bel ow), (64) 3-Cl_6

(6%l)ky31—' aig@é}%d%;éﬁl.ié'rssfgﬁp( V‘(*W@J:Qina%l’ltéq%@ﬂ-éﬁocyclic‘
group is the same as the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)”
defined below))-ureido (e.g., 2-pyridylureido, 3-
pyridylureido, 4-pyridylureido, 3-(1H-benzotriazolyl) -
ureido) optionally having 1 to 3 substituents selected
from Ci_¢ alkyl (e.g., methyl, ethyl, propyl, isopropyvl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl
etc.) and a heterocyclic group (wherein the heterocyclic
group is the same as the “heterocyclic group” of the
“heterocyclic group optionally having substituent(s)”
defined below),

(69) piperidylureido optionally having 1 to 3 Ci-¢ alkyl-

carbonyl (e.g., acetyl, ethylcarbonyl, propylcarbonyl,

isopropylcarbonyl, butylcarbonyl, isobutylcarbonyl, sec-
butylcarbonyl, tert-butylcarbonyl, pentylcarbonyl,
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al kyl noiety, for exanple, nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
w@enwsgbssohexyl and the |ike can be nmentioned, BCTJIR2905/008558

the 30 C6-10 aryl noiety, for exanple, phenyl,

heX YAt MRy 12+ naphthyl "and the |ike can be nentioned,

ecif. . ¥ii 3. Met hyl - 3-phenyl ureido and the Iike
(7?2n lééﬁé%%%éned), (65) 3-Cr-12 aral kyl -ureido (e.qg.

3-benzylQrei do, 3- phenethylureido etc.) optionally
having ¥/ to 3 34 WO 2005/105802 PCT/ JP2005/ 008558
Bt ittents sel ected from(1') halogen (e.g.,
N-chl orine, brom ne, iodine), (2') cyano,
Cl ¢ alkyl (e.g., methyl, ethyl, propyl,
W, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, Wexyl etc.) optionally 5 having 1 to 3
hal ogensO(e. g., fluorine, chlorine, bronine, iodine),
(7@{)a(ﬂe§e§5@§61i§-ggoup MRIHOXY i neth@XYhe t PEORPELiC
I sopropoxy, butoxy, isobutoxy, sec-butoxy,
gricet -buit by, spere oxy, thexyhedeeeeyrlish@ysup”cpfy the

| kyl enedi g - - OCk : "
“hESIRIBOE T RPB B PP arg S RE TYoRE )
ded kY -HECLUO End. £o3- BRENPDRIS ehd6~ Hr e -haxybreaiedD,

3- propoxyur ei do, 3-isopropoxyureido, 3- butoxyureido,
aranaspbut BRPOCH Hol ¢ heserosiokyFugsrygy such’ as furyl,

3- (tert-hut oxy).urei ~pent o Ldg,3 1 :
e A R e S R R R R A
isrhidzoly3-, (phedyisukfignydyruesdtel, 1,2,3-oxadiazolyl,
3- (1- napht hyl sul fon Iéureido, 3- (2-napht hyl sul fqQnyl)
1,&.&doyadiegg)l vl ( hit r eyt yF eéyl(rm@%%awgr tr2,3-
et ero hC 42 ouRn ;i Syt S .y
P
1 "3“"}3@??1“ o_hgz\m J(lgl smbsg'rtmm%cqlsyi , dteftirgmjolyl , byridyl,
el o -urerdo (e.g., - ri ur el qo, \ .
pz{&;ﬂr#%mwéirqézy%Ibwftayllﬁ'\r/é?ﬁb%?Z%Pé’im F Dt HREZ0IARY -The
1i%&1 do) gopt iganal § y1 hayiei@ ke d P 3rambslild uentsasel ect ed

heterocyclic group such as benzofuranyl, isobenzofuranyl,

benzo[b]thienyl, indolyl, 3H-indolyl, indolinyl,
isoindolyl, isoindolinyl, 1H-indazolyl, benzimidazolyl,
benzoxazolyl, 1,2-benzisoxazolyl, 2,l-benzisoxazolyl,
benzothiazolyl, benzopyranyl, 1,2-benzisothiazolyl, 1H-
benzotriazolyl, quinolyl, isogquinolyl, cinnolinyl,
guinazolinyl, gquinoxalinyl, phthalazinyl, naphthyridinyl,
purinyl, buterizinyl, carbazolyl, o-carbolinyl, B-
carbolinyl, y-carbolinyl, acrydinyl, phenoxazinyl,
phenothiazinyl, phenazinyl, phenoxathiinyl, thianthrenyl,
phenathridinyl, phenathrolinyl, indolizinyl,
pyrrolo[l,2-blpyridazinyl, pyrazolo[l,5-alpyridyl,
imidazo[l,2-a]pyridyl, imidazo[1l,5~-alpyridyl,
imidazo[1l,2-b]lpyridazinyl, imidazo[l,2~-alpyrimidinyl,
1,2,4-triazolo[4,3-alpyridyl, 1,2,4-triazolo[4,3-
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25 fromCl_6 al kyl (e.g.
i sopropyl, butyl, isobut

rel

ox.eg@mlﬂ chhbemAnY kecPybatylloaroryp L

ERIRE S Btassh " AT

yl,

car
rbo

net hyl ,

et hyl , propyl,

sec-butyl, tert-butyl,
w@emwsybssohexyl etc.) and a heterocyclic groupPCIMRE20€5 /008558
the heterocyclic group is the sane as the

b]pwectleiaj@y@yhe o xar Loy aﬂﬁ%t%ﬁléc}élf}ﬁecr FRgpa 3- to 8-
{ { 3
R e e S e

hedlddcy €81 BogYouie. uchaaet }dxlﬂﬂnyll.caakmﬁ;aldlnyl
propyl carbonyl, isopropyl carbonyl,

Vi ng to 3 C1

butyhﬁﬁ{bonyl

EQ?@rl%%)moﬁ%%%%ﬂQé%@%yranyl

pht hal i m de:

mo@pdaxﬁhﬁl (Zhi endwproddyslli C mipepagilmeriei 3t he
heterocycllc 5 group.is the sane as the '

¥
hegedfir @FY EAEP %F%&yafrur&lg'rlouphafﬁ}{)?&ﬁ’aﬁﬁ Jgﬁt‘%iw?%; °
hoﬁgﬁyﬂéﬁﬁg gh ef i ged_ @@ﬂyghﬁﬂgoﬁg&fﬁ%ﬁﬂﬁfl andt the

‘aromat T ¢ nonocycilc he

erocyclic group

ll&&@h&ﬁﬁfﬂh¢|llﬁmje@yla mpn1ﬂ@¢mabxazagﬁerccycllC group

|soxazol I t hiiazo

|
wheyediy| § iloybsleox%a?éfm

mo%&%f% % EQQQﬁdcyéyiéZ?ﬁ

i azol

ot.hi az

thi 3
up 1o2,

go%'&&ﬁ%%@%géygromatlc
Brohitaitt az@kxh,

hi"adi azol yl ,

het,ezgcaayclazobwoun 2r4- praurazlcy yor eettrlazedlxylsa’pymaaﬁd

r|da2|n pyri m yl 2|n zi nyl ,and ,t he
sl ase B Ty, P ane ey hed” S 4
te@%éﬂ§@¥8&h§dﬂf¥m such @S4N¥B@f§h§&ﬂolsoqu1nolyl 3,4-
i sobenzof uranyl , benzofb ]t hienyl,

dlﬁﬁdrmkwykl Amhﬂnmgkazummﬁﬁuﬁﬁ%rdlhygqgnﬂTh9pzofuranyl
H-i ndaz .be ZI daz I n
L P B brald srieals

11%2@51'&" Eéohﬁé'ntltteﬂﬂéﬂpyr

(72) halogen (e.g., fluorine,

(73) azide,
(74) nitro,
(75) cyano,
(76) oxo (=0),

(77) Ci1-¢ alkylene (e.g.,
-CH,CH,;—, -CHyCH,CH,;—-, —CHCHzCH2CHz—

(78) Ci-4 alkylenedioxy

anyl ,

1, 2-

(e.g., —0C

I ndoly

%?éﬁ?ﬁ%%lllke, and the

benzi sot hi azol yI ,

chlorine, bromine, iodine),

Ci-4 alkylene such as —-CHz-

and the like),
H,0~-, —OCH,CH,0-,

—OCHzCH2CH20", —OCH2CH‘2CH2CH20— and the like)

(79) a group represented by the formula: R'2-NH- (CH3) p-

wherein R'? is (1’) a hydrogen atom, (2") Cg-10 aryl-

carbonyl (e.g., benzoyl,

l-naphthoyl, 2-naphthoyl)

optionally having 1 to 3 halogeno-Ci.s alkyl (e.g.,

trifluoromethyl, 2,2,2-trifluoroethyl), (3') Cr-12

aralkyl-oxycarbonyl (e.g., benzyloxycarbonyl,

phenethyloxycarbonyl, l-naphthylmethoxycarbonyl, 2-

naphthylmethoxycarbonyl)

oxr

(47)
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benzot
gui naz

riazolyl, quinolyl, isoquinolyl, cinnolinyl,
ol i nyl, qui noxalinyl, phthalazinyl,

woapbtbsgn: di nyl, purinyl, buterizinyl, carbazpCHiR2005/008558
a- car bol i nyl 13 carbollnyl y- carbollnyl acrydi nyl_,

(ephenopdr mylampgossarke Ay 421 Ayinapkehiipmjnocarbonyl, 2-

na PSS

i m daz
whegeddy

a$2#$§§Frbo &?pthrgﬂﬁlp Jgpqyagprhdlnyl

(8pYT kolpfdu- bbﬁwéskﬁﬁﬁalbypymmaﬁmimuEaa]ﬁVPhwﬂ—(CHz)r—

0 2-a] pyridyl, _imdazo[ 1, 5-a]pyri
é‘l[% 25p]%y i Y yFarlbrﬁ%jzo (¢:9a) ﬁ%rﬂﬁ‘i’&lnyll

naffl chab o ts BRI A EOKBE Kokt s® é]r |to;/1|r ?églzlom >

benzoxazenybdmukm@&thbhedzﬂubatstmamﬁsgrmmbeﬂedurther

saturated or unsaturated non-aromatic _heter cgclic

°P§ﬂ®ﬂ§¥&%hhé§ xitiCany| SUBSELTHERFS SHRES

the

su Eg'tq] ek tg¥ ?ydﬁxylapyr&Qlf'lgx'ewlabévéehrta@(ﬁ&é){ﬂ{:ﬁltable

t et rahydr opyr anyl nmor phol i nyl

poshmonnrphollnyl pi perazi nyl, 3-

hexahy
honopi
hébkﬁg

roup

dr oc cIo ent a pyr.rol erld .

B Dby B R ¥ L B R PEoReY bt opaay
%ndsmgtiltks%ntw £opORZz ar gPmt ke, hgfer afyckP¢ R® or
10 wherein the doubl e bonds of the

,coriamentkened ear oriee | & £ omemryel ¢ BeHet dnistyeFf Ebgmo gF Oup

aro

tic fused hete | .
oeﬁﬂpr@ e Srda SO ehe e W obor Byr, x) & R R

rUl hydr
1, 2,3,
di hydr
2,.3-di

Oﬂ@%”éfﬂ AY! ,cdn 23, frertet sy dr oqui nol yl,
4-tetrahydroi soquinolyl, 3,4 15 :

@szwnp4s@bﬁ29xm§n@|of the “amino optionally

Xﬁfl&ﬁ%’ ghaugﬁlezg)uxaggl thl %sber&z:oleexalﬁvdarﬁel R or

RINENEHS
brom n

op@}@nﬁllx73§vgﬂg(&qgs ituent (s) ” for .

ke, “8fid t ke I'i Ke ‘can 'be

neghmpid) , hehegek dremdén tiohledrimgdrobkakiare, group
e, io |ne) (73) azide, 20 (74) ggtroq &@5) RS

14

R’, R®!, R® or R!® can be mentioned, and the number of

substituents is 1 or 2.

for RZ,

As the “thiol optionally having a substituent”

r3, R?, R®, R7, R®, R® or R'", for example, a group

represented by the formula -SR?’ (wherein R?* is a

hydrocarbon group optionally having substituent(s)), a

group represented by the formula -S(0)R?*' (wherein R*' is

a hydrocarbon group optionally having substituent(s))

and a group represented by the formula -S(0).R?*? (wherein

R?? is a

hydrocarbon group optionally having

substituent(s)) can be mentioned. As the “hydrocarbon

group optionally having substituent(s)” for R?*°, R*' or

R”, tho

se similar to the aforementioned “hydrocarbon

group optionally having substituent(s)” for R', R?’, R®, R%,

R®, R7,

R?, R® or R'® can be mentioned.

As the “heterocyclic grdup” of the “heterocyclic
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(77) C1_6 alkylene (e. g. , Cl1_4 al kylene such as

-CH2-, - CH2CH2-, -CH2CH2CH2-, - CH2CH2CH2CH2-, and the
wo 200803882 ( 78) cL _4 al kyl enedi oxy (e g , OCl—E((‘ZP/Jonos/oossss
OCH2CH2O OCH2CH2CH2O- CH2O- and the

grppk:e)or(tmqnaléﬁm&@\ﬂewe§éi’?t5eto&TﬁgzeflﬁéSf)ornﬁﬁla RpaoBri R r R

r? (CH2).: P ej
C%r afyfn %&r gﬁﬁ%g?h§ %%m%éﬁgg§ Eg%ﬁﬂagﬁgﬁiié?ofberW1se

spaciaisdpyEd r3@ xepip Dagal by mum-membe&d«chl tgeno<gtlgic,
al kyl (e.g., trifluoronethyl, 2tr|fluloroeth\t/>
bicgdlicy-ap tALANGHLkyRAPHGIIC (1% gerocyclic gr

e r t C I
R AR op ROSTE: B b eRiing, hecicer
ca@bdrd' 3t &bs 10 larhd an‘(pneirebmi'ylysr WO 3005405802 3 kinds
PCT/ JP2005/ 008558 nocar bon

, ph |
Oflhrﬁpﬁ'ﬁ%yﬁﬁﬁf“ﬁocsﬁlcﬁ)?&gd fr%or%géhj?ﬂlﬁ’gﬁnn&%%/%bnyﬁl fur atom

n 1
oo g gt ad )5 3,0 0 eoe g e

meartyiloroad bonyl (e. g. benzoyl 1 5 napht hoyl,
2- napht hoyll)l, and r is
9r

b
subst i Afent 335QQqFﬂ?hg?t%ﬁﬂ?%&iig;%h”eQ{t %gr example,
5- %P;StéerSHkér%‘?i ect 8fla b hemMidifo cpubsicl thuerd r §EQUP ik afroup

ned above at substitutable osition. so As the
sus:lhbsatstflenylof thes N dr W ToptY bnaPr@ 2 hied nglﬁoxazolyl

subst ent" 7, R
thigz | &5 tﬁblaa?%}ggéntllmolnog}quif}!&fogja}{r on (:)Lupq 2,3
oiﬁﬁléiﬁiyi h@V@KMSMQ§HMd#HmyIS)1"3f@LéﬁadfﬁzoR&l
R/ |, 'R8) RO or R10 can be nentioned, 15 _As
fuumzmsu fuént3othindiagelanl opt .,8né|ﬂh1¢1%ﬁﬁglyl

ubstj.tue fo , +
1 %1(95 Fior gi&%ﬁ?leylth'ré g%éfemen%(é gz' Ry rgga}:ggr?% olyl,
téﬂf&%bl?@tl%ﬁ&i&yh@wﬁykﬁﬁbSEWykﬂnpQSﬁMidxnyEa pPRXazinyl,
R3, R4,"R5, "' R, R8, RO or R10 can be mentioned, and
il mivbernef tIe shibkeit @@ifts §5 FOorl ZZzmembered Aromatic

fused heterocyclic group such as benzofuranyl,
isobenzofuranyl, benzo[blthienyl, indolyl, 3H-indolyl,
indolinyl, isoindolyl, isoindolinyl, 1H-indazolyl,
benzimidazolyl, benzoxazolyl, 1,2-benzisoxazolyl, 2,1-
benzisoxazolyl, benzothiazolyl, benzopyranyl, 1,2- |
benzisothiazolyl, 1H-benzotriazolyl, quinolyl,
isoquinolyl, cinnolinyl, gquinazolinyl, guinoxalinyl,
phthalazinyl, naphthyridinyl, purinyl, buterizinyl,
carbazolyl, a-carbolinyl, B-carbolinyl, y-carbolinyl,
acrydinyl, phenoxazinyl, phenothiazinyl, phenazinyl,
phenoxathiinyl, thianthrenyl, phenathridinyl,
phenathrolinyl, indolizinyl, pyrrolo[l,2-blpyridazinyl,
pyrazolo[l,5-alpyridyl, imidazol[l,2-alpyridyl,
imidazo[1l,5-alpyridyl, imidazol[l,2-blpyridazinyl,
imidazo[l,2-alpyrimidinyl, 1,2,4-triazolol4,3-alpyridyl,
1,2,4—triazolo[4,3—Q]pyridazinyi, 1,4-benzoxazinyl and
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As the "thiol optionally having a substituent” for

R2, R3, R4, R5, R7, R8, RO or R10, for exanple, a
wW@e@sposspepresented by the formula - SR20 (wher BCTIUIRAG/008558

is a_ hydrocarbon group optiona

havi )
theyBgtha ubrespFrabd s @rBS&%ﬁ%ﬁ%&%ﬁ?ébg%P%m ER8r mul a
a o§g9%§§% Mgar@'1J¥16'ﬁem%é} 0LALRAR i¥ Mbhocyclic

opti1o aving substituent(s)) and a group
heﬁ:emoegwlfd by octre forfrubad- s(@mazb(em@m cimrg? o a

a hydrocarbon group optionally ha su stltuent S
heggd Ay ent FBREE 1 TAsT ‘ﬁesaﬂ‘fd'\{%ﬁbgﬁ (<))

he%%tzéo%iélshé‘f' NG SUPsE L EHeRtt (Sded BOF 08205 rﬁ@ﬂ&b@t‘ced

hose sinmilar to the aforenentioned "hydrocarbon
arghaup ophonoallcl itaviegesolbstdtiengrogp "axferigRgedromore

prﬁéfetr}?é’]’fﬁe?sgﬁgfﬁq%Y@ngub’ﬁ%&eltrneghégg Ogrce)r/rntgn A28 %d 5=
orm@4%éﬁ%49§§0%r“%H@f@OQéH@Xyﬁihcgh@%@ﬂuuy&mﬂblgroup is

havi ng substituent (s) " R6, R7, R$, RO or
fuR]a@l with ha pleewgme speagf,l mn@cu&ﬁwésrs wike irbd Y

fied, £xa n chi
beREyIT T ¢ PESYETT 6 2BY drnti 0" AL B GBSO g sup or ™
the mykéuggﬁtb@ mgﬁxggﬁgaic -gr oup containing, beS|des
carbon atons, 1 to 5 (preferably 1 to 3& of 1 to 3
F.

Ki ln]gs Asf tee eP poatremoRRt b6t BE HITRFAFLL6gEF oM for
SU I t
ex u a 031 n&ﬁtl on%%ﬁge?(? sae% l?réltggl %@%ﬁééﬂ;hﬁ}%ted

Can?b aromat

nolﬂeta@&ﬁ;é/ﬁibch@r’dé\iﬂbcyémﬁcewmiﬁ suEh @rs ﬁ>>mema)a_ryéd
aromati c nonocyclic heterocyclic group such as f

azeffilshity 1 py PRETARY braBi@tansbxaB¥F@rY L ¢ HP¥Z5P |10{lnyl
teé%gthl ?%%Eyi 1%§%xaéh3%§¥fﬁa9 kdxloigngg%fﬁﬁngiS
plbwﬁEHEWb),1t%ﬁ%dﬁy@ﬂb@yﬁ@ﬂyll ﬂp#ﬂumkmhﬁkolw

4-t hi adi azolyl, 1,2,3-triazolyl, 1,2,4-triazo|y|,
thtl@tﬂr%%hlgﬂlnwm cRAPeJa?Frla)éfz% ny3 pyri midinyl
he%?ﬁ%%% ggl%?éﬁ%?%é]399fd¥§ilkﬁom@ﬁlpé%i&?l,
homopiperazinyl, 1,2,3,6-tetrahydropyrimidinyl and the
like, and the like, or a non-aromatic heterocyclic group
wherein the double bonds of the aforementioned aromatic
monocyclic heterocyclic group'or aromatic fused
heterocyclic group are partly or entirely saturated,
such as dihydropyridyl, dihydropyrimidyl, 1,2,3,4-
tetranydroquinolyl, 1,2,3,4-tetrahydroisoquinolyl, 3,4-
dihydro-2H-1,4-benzoxazinyl, 2,3-dihydro-l-benzofuranyl,
1,3-benzodioxaindanyl, chromenyl and the like, and the
like can be mentioned.

Of the above-mentioned “heterocyclic groups”, as
the “5- or 6-membered heterocyclic group”, for example,
furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-
oxadiazolyl, 1,2,4—oxadiazolyl,il,3,4—oxadiazolyl,
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fused heterocyclic group such as benzofuranyl, 20
i sobenzof uranyl, benzo[b]thienyl, indolyl, 3Hindolyl,
w0 paboi1038y2 , i soi ndol yl, isoindolinyl, 1H indazpdHiB2005/008558

benzi m dazol yl , benzoxazol yl,. 1, 2-benzi soxazpl yl , 1-
fub‘@r?zﬁ@b&a_zélr%Ir?‘b‘é’#&%@h?é?ﬁl%', Joe%zéﬁw%a ?%ﬁ'
1 %elez_'a%gaﬁsglow 1 1h b?r,]éo—tt.rfiaazéj+ﬂ/i,qli',r’zf),llyltr_zgzolyl,
‘I"'doquinol yI', “cirtnol i nyI') "qui nazol inyl', qui noxalinyl,
teplitahad Byl ny oy madpl hy dydd ingya z i pydi,nypy r botieding hy| pyrazinyl,

S e et

hi Layl.,.t A t | iv,chi .
R e

thymatof 41 2nkllpy o teeraginy Ipyaad ok bl 15-kd pyandpe,

. imgdazo[ 1, 2-a] pyridyl, _imdazo[1l 5-a]pysidyl . :

menfipRRfl, 20 @Fri‘g%%in;?r, oy HB?‘BFT%?YAA]%%?IF‘%%FWL
by Lt 2204 A 3 8] P¥h @hdample, furyl, thienyl,

heiééaﬁié%ggobgkhfgtb]pyrida;?ﬁ%l? 1hzfgénzoxa;?ﬁgl_and

py3% ANF PP06k2@S802L PCTS dR2005/00855B1 azied ¥} keisothiazolyl,

. (preferably, a heterocycl ierei n.the for nt,i_ oned
lméﬂqﬁo_ gewﬁ&%ﬁf%ﬁ%ﬁatﬁcgaglﬁﬁ%afézoﬁgzﬁogggrﬁc
oxFOUP b Syfiusad w4, 22 BeR2N6, T | NGurekz ahy het Bragyel e
wher ei n ¥he same or different two 5 heterocycles of
thtiteal iod Do @t ilorfedd Sthépddarabet ed L  drdrmthtadiazolyl,

ocyclic heter li,c.qgr.ou re f .
1'gﬂ§E¥5bF§°§Wkﬂgf% yérgg %§é§¥ffh§%a(%{§% troRdF YL
py®i B FEADEN e¢h A ORBE | 6y IQNQByed £ Enhet eracyat i aydr eupl the

is fused with a benzene ring, particularly preferably
like bemzobar awpiti®eadopyranyl, benzo[b]thienyl etc.)

and t ik be [ . o5 biaes
~heter02§%l#%gg%§&§é ﬁgﬁ%h§§§g$lg$e%$g?c 0 glng%%ergg r a8
theaturas €d ehinynsptonipt ed bezenenating hetdr beyold & -

group such as oxiranyl, 15 azetidinyl, oxet

nyl ,
mgmﬁ%ﬁ%%yh?tQHQﬁ%@leéyrﬁ&ﬁgﬁ%@@?leVeﬂﬁﬁﬁ%$8¥M}w,
béggf&ngEb1@ﬂ¥”ﬁqg—ﬂéﬁgééiakglndanyl, l1H-benzotriazolyl,

indolyl, guinoxalinyl, 2,3~dihydro-l-benzofuranyl, 1,2-
benzoisoxazolyl, benzothiazolyi, 1,4-benzoxazinyl,
isobenzofuranyl, chromenyl, 3H-indolyl, 1H-indazolyl,
isoguinolyl, gquinolyl, phthalazinyl, guinazolinyl,
cinnolinyl, indolinyl, isoindolinyl, benzofuranyl and
the like can be mentioned.

As the “substituent(s)” of the “heterocyclic
group optionally having substituent(s)” for R*, R®, R7, RS,
R’ or R'®, the substituents selected from the
aforementioned substituent group A, and the like can be
mentioned. The number of substituents is 1 to 5.

As the “cyclic group optionally having
substituent(s)” of the “(cyclic group optionally having
substituent(s))-carbonyl” for Rs, (1)) a homocyclic ring

group optionally having substituent(s) and (2) a
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pi peridino), tetrahydropyranyl, norpholinyl,
t hi onor phol i nyl, piperazinyl, 3-
wheooahygssoncycl opent af c] pyrrol yl, honnpiperidyIPCmeﬂmymmﬁw

honopi perazinyl, 1,2 6-te rah dropyri t he
he tRR® C Yk € he T Piipe. O%Flanﬁ&ﬁ % to%% g( can
begﬂgﬂﬁ gﬁgﬁeln t he doubl e bonds of ‘the aforenentioned

omati ¢ nonocyclic heterocyclic group or aromatic

fused hetmhnwthomogmmkn@131pgrgnpun"eﬂflﬁ@%/“homocycllc

saturated, 25 such as'di hydropyr "
r1i8oh @R r PREAPRA 1LY %azl t %@E%HS% (37 (1) Ca-e

1% et Lalydr ol sotydprebYly, ¢elobutyl, cyclopentyl,
cy%l% gk(‘?%l—l?:él 9 benz%c;()az?nypyI felobuty Y P
cyalﬁhbﬂMMroeycﬂ@maﬂtﬂanybyCLpQ¢tmhzo@hﬂ&ﬂ#@bﬁy? 2]octyl

chronmen and the Lik and t ke can
etredti o?%)d Ceao P e (Z%o%e : BRI |c¥nll?s’d hetér oc;}’c]ff c
naBhQURS 88, ) L B&d 5¢3 Pr abyRHisrwile Roter agyel gcloalkyl of

group”, for exanple, furyl, thienyl, pyrrolyl,
(1oxa@aal -1 SoREZOI | (3 hi azel yusedof & 8zol W2, 3,4~

ceEa i aBEon) toan o MinfEERRRETY o

2005/ 1@@8%50Té118%@:q511%)§5580ff Uﬂlﬂiaﬂﬂbmocycllc ring
- 1,2,3-thiadiazolyl, 1,2,4-thiadiazoly

groud, @nhlgdﬁéidl ;havnlnq supstalfgp gt (f)é 4-EReHgopgmilar
trazolyl ri.d p | i di .
Op%ﬁjfziq'%/%/, t c)lnéﬁi ¥p§%§ﬁ1y‘l{wérb§$¥5:o @y%:an be

meh&H%ﬂ@@rOfﬂﬁ¥|nuﬁﬁéﬂcﬁﬂﬂyhe mqhﬁtﬂyhents is 1 to 5.
t et rahydr opyr an

K nmor phol i nyl t hi onor pho
- pi per aZisnythany ?ﬁ@ﬂqqﬁﬁkéﬁ EéOWﬁHRPBﬁQHa%%QIQ%Vfﬂg
substlru§5?3 eraﬁﬁgggagEﬁlfgge{€C¥ﬁl'%ﬂHf%@entﬁ@hed

exarpl e ryl,” thienyl rroly oxazol
“h@%@%ﬁﬁ&ynlct@ﬁﬁuﬁybptusmamkydhyv;ngasubsmmbuymt(S)”
rqzogi -oxqﬂlazoIM,, QQ|azo
f°1-’ R4 adlpaz'ol%llr R uredz dhyl CaP ﬂo% m?ﬁl Co v IyI

hEPS g P é‘]y4f"f?ff§§&8?’q| Vonally paving
surb)gﬂﬂweﬂyl(s)wrﬁm dRﬁyI Cz-m”adiiéﬂl}’j/l teirbonyd Aadot he
ethenylcarbonyl, l-propenylcarbonyl, 2-propenylcarbonyl
etc.) optionally having 1 to 5 substituents selected
from the aforementioned substituent group A,‘and the
like can be mentioned.

As the “alkylcarbonyl” of the “alkylcarbonyl
having substituent(s) selected from (i) cycloalkyl
optionally having substituent(s), (ii) amino optionally
having substituent(s) and (iii) a heterocyclic group
optibnally having substituent(s)” for R®, for example,
Ci-¢ alkyl-carbonyl (e.g., acetyl, ethylcarbonyl,
propylcarbonyl, isopropylcarbonyl, butylcarbonyl,
isobutylcarbonyl, sec-butylcarbonyl, tert-butylcarbonyl,
pentylcarbonyl, hexylcarbonyl etc.) and the like can be

mentioned.
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15 li ke can be nentioned. O the above-nentioned
"heterocyclic groups", as the "fused ring group of
whenwzaes02r i ng and 5- or 6- nenbered het er ocycl BCT/JH2005/008558
exanpl e, isoindolyl, _benzimdazo
&

|
1, 3- beAFoditokal AUGAPR L H bEREGERIALY yF2V389 ndol yl
su%%lﬂ%ﬁggg’) "Zzoﬁdéﬁ‘é( d 91%{15:{‘5%%9@3’ hva vl g

benzZoi soxazolyl enzot hi a , 1, 4~benzoxazi nyl,
su!iosaﬁer_ra@:fmlr(amyls,eJQEtubaén;EIr,onBl—Lihdoyyu,oaﬂmyhdap@liyoln,ally

i soqui nol yl, quinolyl, phthal azj nyl, quinazolinyl, .
hagiimsb| §HYP ELERGR T M) ¢ g‘é&i)n&dﬁ‘%‘h% ?pgér?z"cﬂ‘ %ngﬁ"’&ﬁl@
su%%%#ﬁ?é%%?s?a% nfﬂiboge%eﬁﬁ&éegcjiﬁxﬁféﬁﬁnbbiﬂbnally

_ eterocyclic group optionally having
ha&ﬁbﬂj |sbm1b9ti(ca)eﬂtfsar”Rfox R ,, for  emempleR9 GrsRI10,
the substituents selected framthe .aforenentioned
cygdmatybnt Sqfoup W LABTORY 11 KeY EARPBEYay EAFLGRSPEYL -

cy NS HUAIPEr 0L SURSIL I YRAUS y ShalkvifgS1 tAS 3 heubsyahivents
group optionally having substituent(s)" of the

se'lexydd cfgpouphepta braemenicvaned substiittuwemt (gypup A,
-carbon¥ cyclic ring group

| " for 1). h
anghihha %behgﬁ%@%&g%???&&%%) and (2) a 41 WD
2005/ 105802, PCTAAR2Q05/ 008588 1 1Reties 9L gl sagroipuent (s) ”

optional ly having substituent(s) can be nentioned. As
oft lhe hbmbkydlcacamyl ghaygnafsthatikyeddy et cSedierged
roup, opti onall Vi ng.suhbsit . y
£28001 Bl KoY SCReg Y Ly eP SOt 1Y e dgl yupd tletat &),
(18YCl aPERbY bpt iord DheXkbyv icks| oieptytuenyic{ opcayld, (1iii) a
bicyclo[2.2.2]octyl etc.) , (2) C6-10 aryl (e.%.,
hepieainty ¢ 1igaphicig | ot 1 ongdph h%/?véfléf. PUbRttsyegt (s)” for
6Qr wher ej -8 ¢C a I : d wC8, ; i
R &t %%x%searselljflg%é’% (8ceo. é‘ﬁjlg %\:%ér,o@?tgeri%}%n@a @Baillo ab¥kionally
hatvalt@hydpenaphidivt ) span foer Nt ivheR* AR hR’, R?, R’ or
.osubstituent” of the "honocyclic ring group
R*opepBnAIE yrahivi @BeSubstituent (s)", those sinmilar

As the “heterocyclic group optionally having
substituent(s)” of the “alkylcarbonyl having
substituent(s) selected from (i) cycloalkyl optionally
having substituent(s), (ii) amino optionally having
substituent(s) and (iii) a heterocyclic group optionally
having substituent(s)” for R®, those similar to the
aforementioned “heterocyclic group optionally having
substituent(s)” for R%, R, R’, R®, R® or R'’ can be
menetioned, and the “substituent” is selected froﬁ the
substituent group A.

The number of the substituents, which the above-
mentioned alkylcarbonyl has, is 1 to 3.

As the ring which R’ and R®, R® and R’ or R’ and
R!® form together with the adjacent carbon atoms, (1)
homocyclic ring optionally having 1 to 5 substituents

selected from the aforementioned substituent group A, or
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to the aforenentioned substituent group A can be
menti oned. The nunber of the substituents is 1 to 5.

WA 20088088k " het erocyclic group optionally haviPgr/Jp2005/008558
substituent(s)", those sim]ar to the afgre ntiQEe

(2) hbeseEORY ¢ £ gPBiHt Bt BRhal By 14V i hgtQuBs tikrent %?nts
se{orte » #0m Rl R8s 3% % R10ncan L gentihened.gAsubha,
%ernylcaf%onyﬁ ary

) optl1on y having 20 substituent (s)
can ber mBati{@nédal kenyl - carbonyl (e.g.,
et henyl car bonyl , 1-propeqylcarbon
l) n

L o
2- pr opBRYIEd BUHGTOCHEL I it PenaPly Wi MicTopygHic Ting
opgﬁgétta:l:lﬁgméaﬁfﬁ et gd, &roppbihe wioregeptieratd from the

rodp A, and the |ike can be nentioned.
af@beAsnthoriad kghbarthionyé it o riome "1 kyEear sg@pprle, Cs-s

TR e e T

riﬂgti QA Ype RRYERY SUbST i EYeNbDxang Clihig) etc.), Ce-10
ferocyclic group optionally having substituent(s)"
arfdr rBhg f e . exanplesyzSge Cti60al kyAPkBRBSRYIE (RIRT, eTtC-)

acetyl,_ ethyl carbonyl ropyd carbonyl ,
anﬂSB&%xﬁa%%rsaﬁy%ekﬂﬁ@?58P§§nw, i sobut yl car bonyl
sec- bupyl gardbonyl etr@idy e 1 gar Berylsheterocycle

pgntylcarbony[, hexylcarbonél etc.) and the |ike can
opbé onmnty onading2 I Q0855 BESEIX PEITE S PSEIS DeBS 58T O the

the "cycl oal kyl tionally havi mbst it b :
afppgm _W&@%ﬁ bgﬁﬁgﬁﬁ&?ﬁﬁ gU@s|t%eht%?F€§5££%%89Rlse
Spgbgmﬂéa,Cfgkogggﬂp;@;ionaIIy havi ng substituent(s)

(i) amno optlonaIIY havi ng 5 substituent(s) anpd, .
a én—lblt)O_ al 4sremembeyed clgpBAFYSPi DnaPl§Y CHAW rf%f tricyclic)

subst.i t uen s).." 0 or, - i
ar8?éiﬁﬁE??£?gpéxc%$éI§%Pg WQEZyc t%ﬁfﬁ%éﬁc heterocyclic
grevg et ylnineyclhexykbsetanbaptaboaksl,y Thavwwng 1 to

5 substituents selected fromthe afor nt.i d
(psefsmakbnt 1gtoup)A Cdolak® thefirre Eggl?’c?e%%ﬁt PERES

selected from nitrogen atom, sulfur atom and oxygen atom
as a ring-constituting atom, can be mentioned.

As the “aromatic heterocycle”, for example, 5- or
6-membered aromatic monocyclic heterocycle such as furan
ring, thiophene ring, pyrrole ring, oxazole ring,
isoxazole ring, thiazole ring, isothiazole ring,
imidazole ring, pyrazole ring, 1,2,3-oxadiazole ring,
1,2,4-oxadiazole ring, 1,3,4-oxadiazole ring, furazan
ring, 1,2,3-thiadiazole ring, 1,2,4-thiadiazole ring,
1,3,4-thiadiazole ring, 1,2,3-triazole ring, 1,2,4-
triazole ring, tetrazole ring, pyridine ring, pyridazine
ring, pyrimidine ring, pyrazine ring, triazine ring and
the like, and 8- to l2-membered aromatic fused
heterocycle such as benzofuran ring, isobenzofuran ring,
benzo[blthiophene ring, indole ring, isoindole ring, 1lH-

indazole ring, benzimidazole ring, benzoxazole ring,
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As the "am no optionally having substituent(s)" of

the "al kyl carbonyl having substituent(s) selected
WO e@si1¢3s)2 cycl oal kyl optionally having substi t RETIK20)5/008558

(ii) amno optionally having substituent(s) apd (iii)
1,2-neteeseyelic Hiodp dpti SRt ySAXGZY S Ting,

subst.i fuent (-s)." for bl an t . :
b PO e st 3 DaP PRy - Vi rg Suberfioanniazote
rify), "1HopeRZo R a M eREinkg], RBinBiore Rlhgan be
~nmentioned. As the "heterocyclic, group qptionall .
isiesdimp l PesHERY + LRRRP) LTS K HeI Y a Ik EH h?% ring,

A . substitye I m I -
aud B8 PP P SR B a8 it petitle ring,
quﬁtﬂ@n@th_,hﬁ\{ﬂﬁ&riﬁﬂﬂét rtiwent (Sdreadolid igimg, o-

heterocyclic group optionally  having substituent(s)”
cafrio G e t o8 /sifin FaFb e ditge TG oF eRBAPPIIGE T1RY .

e BIOCYEhIC YW, LRYE ARAl h HAVERGnIDSA kL HENL 36,
ac'ﬂfolsl{%z, Eg,' %J? R%, RO or RlO@ca% be rrenetioneé:,l(rfd
phaich 4 hee " stlbst,i tplebdxpshddirect Bagf r ¢itdethrene ring,

substituent group A The nunher of the substituents, .
D RLOdBey L0, BREPGTRG SRG! CAMSony T Aad s ig'ey Fing.
pﬂ%ﬁé%%f§,Eh%lﬁﬁﬁﬁﬂgkﬁheRéfiﬁiF@yrB&dﬂHﬁf&BQQJBQﬁﬂﬁﬁne

_ orm toget her with the acent - car bon atons, (1)
r imgocirei de zoildg Dpal pualiidi e Fgol e iglaiesiiPoent s

sel ected f t he, af i it
213 5 26030 b PR Ipoo0s] BEGREs 2 11y~ ehEUP A
i8S OV Che aqpiy onRl dy nkaviingy 1 1025 4subsiatodblg, 3~

sel ected fromthe aforenentioned substituent group A
algare beinentiioeed. 1 A3, ¢ha ripamEg Efi 8 ARy r blegRge ring,

"haomocyclic.ring .5 optionglly i
L 's%g%?? ﬁ%ﬁlzénsee?re%?%dg%‘rdo%q}%]elngx’ogg}n%en%?ro%%éy' a
hetthsd &y deat wireatpi A" thbor fxpameRLiChetl Bycbpakkylembered
ring (e.g., cyclopentane ring,_ cyclobutane ring
0

2 1oyt openmane I fkt C chersroarl ¢i Ag diS9d GEEF

ring, or a heterocycle wherein the same or different two

'a benzene

heterocycles of the aforementioned 5- or 6-membered
aromatic monocyclic heterocycle are fused, moret
preferably a heterocycle wherein the aforementioned 5-
or 6-membered aromatic monocyclic heterocycle fused with
a benzene ring, particularly preferably benzofuran ring,
benzopyran ring, benzo[b]lthiophene ring etc.) and the
like can be mentioned. |

As the “non-aromatic heterocyclé”, for example, a
3- to 8-membered saturated or unsaturated non-aromatic
heterocycle such as oxirane ring, azetidine ring,
oxetane ring, thietane ring, pyran ring, pyrrolidine
ring, tetrahydrofuran ring, thioran ring, piperidine
ring, tetrahydropyran ring, morpholine ring,
thiomorpholine ring, piperazine ring, 3-

hexahydrocyclopenta[clpyrrole fing, homopiperidine ring,
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aryl ring (e.g., benzene ring, naphthalene ring etc.)
1o and the like can be nentioned. As the "heterocycle"
wotooshessvhet erocycl e optionally having 1 to 5PCT/JP2005/008558

substituents selected fromthe 0 nti one
howp%eﬁf-n@r FiPdy | Luhl dgd o?%‘&?é\}‘é'ge %\é‘&%‘f‘%é&n% gring

ellfcé a a%d t@hé‘llﬁfgoeroeld 4 maBacyGldigat Picyclic
ricyc aronmati ¢ het'erocyclic group. or

hemyrdﬂymﬁelwﬂaﬂeﬂmcth|doqﬁlnubcodstﬁr@ﬁebeS|des
carbon atons, 1 to 5 referab

3 f 1.t 3
2 FRTRRE T L ABEE, G EATREL QOéaC@acﬁsnﬁ‘ﬁﬁ%roog%%Céfegrﬂr

ar%'r{lafﬂ c a}:egben%éwﬂseyetlmﬁoe 35a B /LiyNGri€ 0B L L kralliyng
atom can menti oned. As the "aromafic heterocycle",

s aftarr etxadpl epch o3 chHQMNﬂxnh@lbﬁaﬁM@QKmocycI|c
_heterﬂggcle such as .furan

ing,, thio rin
Fimd 318z 888 % nd; 5’:}s'é‘lxatz%'i:g \EP’n g.°% Taggige ring,
@'@34l§QEQb%9HfbiéBaul%%lﬂﬂaaﬁﬂhg rings-PYRadelee 2H-1, 4-
g, 1,2, 3-oxadiazole ring, 1,2,4- oxadi azol e ring,

behZhXBDXHS|ammqar2n§ dﬂ@wﬁmﬂrlrbﬁgzofuran ring, 1,3-=
t hi adiazol e. rlng, 1,2 . 4-thjadia 0;
beHZBGE ohR A0 S nge i Siee  FEOGTENS 801 5kp, and
thle 1182104 echhn®e tdkB8Z6hed.i ng, pyridine ring,
pyri dazine 30 ring, pyrimdine ring, pyrazine rin

triazi Ahenny a8dan Henteger &fd B-teod12Rmerdé &f may be

‘ matic fused heterocycl agsf inNg,
df%§%ﬁﬁ&§fuf§ﬁ9ﬁ?ﬁfve gﬁzﬁﬁﬁLﬁ$og§e%§rl %§ Pﬁdo
ring, Hémﬂgkﬁﬁefemgbly+(1ndaﬂeh69ﬂimutbdnmUEMazoIe

ring, benzoxazole ring, 44 WO 2005/ 105802
hYPC’Wg]@ZOQEPU‘OSSE%) G12- paii soxBESPE e, 1g, having 1-to 5

%é&f%@éh%%x%%ﬁéﬁﬁéagfrJ%”@%%hé@é?@ﬁéﬂ@ﬂoned

Yenzopyran ri benzi sot hi azol e ~ ri ng,
sdﬁ&&&iﬁ@htl@Mﬁ&prApg(4Qumnoulﬁxalhgl drsoigemadliyndaving

Y o e AL T e
Hé@&t@gh%rb@dﬁbrA?goxCQEgaQQ_ € bif91-Bsarbonyl

optionally having 1 to 5 substituents selected from the
aforementioned substituent group A, and more preferably
(1) unsubstituted, (2) a hydrogen atom, (3) Ci-s alkyl
optionally having 1 to 5 substituents selected from the
aforementioned substituent group A, or (4) Ci-s alkyl-
carbonyl optionally having 1 to 5 substituents selected
from the aforementioned substituent group A.

Of these, R! is preferably (1) unsubstituted, (2)
a hydrogen atom, (3) Ci-s alkyl, (4) Cy_12 aralkyl or (5)
Ci_g¢ alkyl-carbonyl, and particularly preferably (1)
unsubstituted, (2) a hydrogen atom, (3) Ci-s alkyl or (4)
Ci-¢ alkyl-carbonyl. '

Particularly, a hydrogen atom is preferable.

As R?, (1) a hydrogen atom, (2) Ci-¢ alkyl
optionally having 1 to 5 substituents selected from the
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carboline ring, (3-carboline ring, y-carboline ring,

acridirie ring, phenoxazine ring, phenothiazine ring,
Web@sagisne ring, phenoxathiin ring, thianthreneCT/rg)5/008558

1o phenanthridine ring, phenanthrone rlng, |ndoI|2|n%
afpmmmenmwwneﬂoﬁphﬁtﬂbyﬁﬂ@aﬂﬁﬂ?ﬁ|%g Cs-g cycloalkyl

opiis az%ﬁ.;} (111398[1]?%{' gi"l B;H §u %%tiﬁgﬁ%g[ Jse%éacl@é(&' ¢R% the

ne ring

afb@éﬁ@ﬁﬁﬂoﬁeﬁ]@ﬂﬂéﬁitﬁéntl@;oup A (4) Cg-10 aryl
i mdazo[ 1, 2-a] pyrimdine ring 4- triazolo {4 315
OPaPWTaJdlmehaVn@g L Zta-br ﬁal?cﬂfd{‘%u%nEFpﬂqlc%‘“z fe- fEQg the

benzoxa2| h. erably -
afﬁ? 8F3¥§%?% mhereln %ﬁg % P%' ﬁ?loneégg (ﬂ'L alRoxy
ca@ﬁ&@ﬁr@gtlah@wy chavnaegyd ito het enbcsytd@e:stsug@dected
W th a benzene ring, or a heterocgcle wher ej n tge 6 5_
fromdhn @ﬁprem@m‘c%%eéo%&se‘flo%% Es 9P and (6) a

afore SBeﬂfﬁef%CQcﬂﬁ%b%¥3h agg%@@ﬂ%:F?OHMQMdb 1 to

heterocyc € are fused, nore pre erably a erocycle
5 Wheysi nttbatal erednent édnéadn e 62 ferisersdt heoadt i C
nmonocyclic hetero§¥cle fused with. a ben

b SR BE| GONST A BF§ BERIAIAEheri AGY 25 behr ¥R
olmng h%’)e”éo[ bla@ifﬁ“@ﬁ%lwﬂ&ﬁ Chhvang thecol ke can

| one non-arormatic heterocycle", for
@samptheenas 3e ltec Bedrelipere d Tt af aredesyt 1emadur at ed
non-aromati c heterocygg uch as oxi-.rane H
n

SuRFdH R Er BRGURICR oxdBAnEort gl CERRACIE 77 REC g ah

haﬂilf}% PY£50l difies £ { tB8ntiLidatydeatiuraibm i fge thioran
rin pi peridine ring, tetrahydropyran ring,

afmq)irmdltmenﬂdngs,ubsshltbn@mmﬂcgr%@rPsng (4)i peg-agi AEYL

ﬁ%ﬁ#ﬁﬁ§%¥rg§%£¥g$ggy% %agﬁ%%ﬁéfﬁ %&E%réégected from the

af%&gég@éh%%%ﬁﬁoshem@nrtergm@p A agd (5) a 5- or 6-
2,3,6-tetrahydropyrimdine ring and the |ike, and

mamh£¢¢&earomaikﬂwhatéﬁﬂﬁxﬁ1&%eg6€%Qe?R%%?%Fﬁlﬂh@aV1ng 1
qﬁ#&&@%?%&%@ﬁgﬁggg%}e %{%ﬁ%?&ﬂn%ﬂea%%gﬁéﬁent1oned
substituent group A are more preferable. A
of these, (1) a hydrogen atom, (2) Ci-s alkyl

optionally having 1 to 3 substituents selected from (17)
hydroxy, (2') Ci-s alkoxy, (37) Cy.12 aralkyloxy, (4')
mono— or di-Ci_g alkylamino, (5’) N-Ci-s alkoxy-carbonyl-N-
C:-s alkylamino, (6') amino, (7') Ci-s alkyl-carbonylamino
optionally having 1 to 3 halogens, (8') Cy-12 aralkyloxy-
carbonylamino and (9') Ci-¢ alkoxy—-carbonylamino
optionally having 1 to 3 halogens, (3) Cs-g cycloalkyl,

(4) Cg-10 aryl optionally having 1 to 3 substituents
selected from (1’) halogen, (2') Ci-s alkyl optionally
having 1 to 3 halogens, (3’) cyano, (4') Cis alkoxy-
carbon§l and (5') Ci-s alkyl-thio, (5) Ci-s alkoxy—-carbonyl
and (6) a 5; or 6-membered heterocyclic group optionally

having substituent(s) selected\from (17) hydroxy, (2') Ci-
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5 aromatic fused heterocycle are partly or entirely
saturated, such as di hydropyridine ring,

waledvgdossmyri m di ne ring, 1,2, 3, 4-tetrahydroqui POI/irRe05/008558
ring, 1,2,3,4-tetrahydroisoquinaline ri n%, ,

s 31hydi Il enpl 1y4h a3 xaring Ll carbonyloxy, (37) Cr-
2, 3-dj hydro-.I - u 100~ 1, nzedi-qxa.ndan

19 ra}%ag?kg ro nlegrr??%ggan%q?hﬂegl ?Jk'és, %&ﬁﬁ:?}?he‘?%i ge%c;égéabe

argayoned, \Ben rc.is, aarabkgdexyfc2rbonyl RA(@hd REno-Ci-s
may be different, respective;%/jrlfdue t o redundancy of

alfylricasbpmerdr 9 (1)) ufeubR HXaE¥geaEHoRy tsare

r at ( - I Lgpal lypyhayi ngai«ka 5
or SRR 390 o Py am o o o o Poad i
op3uhstd I Ugnhagriowp WA t64p Ehbitihrakkys cienbefy from (1)

having 1 to 5 substjtuents, selecied from.th .
hYQF-”(SPéYrent(ilél’le(ﬁ:l-ﬁsu%yﬂ’f‘éfent(Jg’rjohpﬁklzoPr(aé)k}%li%y, (iv)

mo?ﬂot—vcilr_casmgxi'anﬁ%gpshenq'd)y Na¥] RYal Kk p-carbonyl-N-Cis
substifuentd sel'ected fromthe aforenentioned _
alsytstmiment (§noup-A cwrdordrky br ef(é) alfleyio (@yyl optionally

unsubstituted, (2), a_hydrogen ato (3. C1 6. al kyl
nagiticnhl £9 a;ﬁfq‘F@g%lFﬁéél:??bss‘?f?%g%fis%@%c %Eﬁf’:én'
;e ¢ af openent igne HEBPE ngr QUREA,3 O O (1ii)
(lg“l kycf1 555§ar bonyl o%??o%g: Iy har\ll‘lgng 1tob : © T
Ir

cysubstandertiy)sdhect aikoiyorraHeonydremdift i bpbda S5— or 6-
substituent group A . O these, Rl i r :

m S FEPE‘%,tJ(Cg)heseﬁﬁ&yocgelnc a%?n%p?ﬁ%ﬁfg%ﬁ&;ff{avmg

sult®t FHud3takd! d106+68) £:Ch 6(8) kuhdearsbppykiiand;-s alkyl
particularly preferably (1) 30 unsubstituted, (2) a

opyidrmgbhyahemiB)CCs- 6 1dvdytcarbeaylagy 6 (111)° Cr-1z

al kyl - carbonyl .. Parfi ly, a t Qm,i
23R} oBPetBhal 15 hap Y, g radkR g0 Eh e S Gae
ardl K 1 oopt beralhyrdayiragel 401 &. substi tuents sel ect ed

fromthe 46 WO 2005/ 105802 PCT/ JP2005/ 008558 ,
af or em@n ¥ bhedlagdsti t (kht Cyrodpt v L (Sptépnplly having

su?e/ﬁc‘tl_ezgﬁlékx#tr(g, p:%]ééi‘é‘lzlckédhaé%}g Lijoch substbkyents (ii)
mono-Ci-g alkylamino, (2) Ca_g cycloalkyl, (3) Ce-10 aryl
optionally having halogen, and (4) a 5- or 6-membered
aromatic heterocyclic group optionally having Ci-g alkyl
are preferable.

R® is preferably (1) unsubstituted, (2) a
hydrogen atom or (3) Ci-s alkyl optionally having 1 to 5
substituents selected from the aforementioned
substituent group A.

Of these, R® is preferably (1) unsubstituted, (2)
a hydrogen atom oi (3) Ci-¢ alkyl.

Particularly, (1) a hydrogen atom or (2) Ci-s
alkyl is preferable.

As R? and R°, hydrogen atoms are preferable.

As RS,

(1) a group represented by the formula
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af orenmenti oned substituent group A (4) C6_10 aryl
optionally having 1 to 5 substituents selected from
wa b@s/1658af or ement i oned substituent group A (5PCTZIR2605/008558
al koxy- carbonyl optionally having 1 to 5 substituents
ted fromthe aforenentioned substituent group A
an (%) a 5- or 6-nmenbered heterocyclic group
ally having 1 to 5 substituents selected from
af orementi oned 1o substituent group A are
rable, and (1) a hydrogen atom (2) Cl1_6 alkyl
y having 1 to 5 substituents selected from
forenentioned substituent group A (3) C3_8
cycloal kyl optionally having 1 to 5 substituents
wheeledat edi figom tilke chbc hdé peerems onevic $obsianen?r gr oup
A, (4) C6-10 aryl optionally having,1 to 5
bigykdtq ktZieht $1861%AA%Y from the af orenenti oned
rISUpstituent group A and (5) a 5- or 6- menbered
aromatic heterocyclic group optionally having 1 to 5
(1subsiminents sel ected fromthe aforenentioned 20
substituent oup A are nore preferable. O these, (1)
(Za)hfdrb?geanr%’%%;ﬂa(“i)nh- 6 al kyl optionally having 1
(3b? %1§Fb§lkﬁzqe@a3rb9@ﬂ1gﬁébﬂx‘1nfd wpfiohalhydnoxying2')
Cl-6 al koxy, (3'") Cr-12 aral kyl oxy, (4' ) nono- or
sublistGit et kg asiedscisd) fxom - 6L ’é{ kBR}-CG8bon? © N hysiroxy,

_6,alk m no, (61)_amino,, (71 -6 .
(3gﬁk§h:6a%kgﬁ§M§ﬁ§£¥g%§?}oﬁéI&/%%g%ngoft%}scbﬁ
almgllcmm@ 68th ok 11y asabley iyt e € abhomylcar xp, and ")

(9') C1_6 al koxy-carbonyl am no optionally-having 1 to
mo3 pired bigens, (63) B-8 ey&vdalqgrbonyipmigiog é?y?
optionally.having,l t S tdt from
Caf%a)m% %‘ééﬁ?'(zﬁ Cl$6§al %315, éop#?@%%ﬁ%& Sf’%ﬁﬁ%gqf to
he3hd ®geDNSc GFuLyand’) (4%): Chiby bakoxy-, cdrionyl(Sandr 6-
(5r) Cl1-6 alkyl-thio, (5) Cl-6 al koxy-carbaonyl _and d
me(f@)el“aedé-a@Pmeiﬁé‘nﬂé?’éﬁrﬁéﬁ’é’rldc‘S/c‘FFeuéQ6&&%‘%/?%913“13?0 an

haxi su [ nt(s) selected from (1) hydroxy, (2')
‘121\64[}91\7\6 g%@%ssoz PCT/ JP2005/ 008558

(47) C,-¢ alkenyl-carbonylamino optionally having

substituent(s) selected from (1”) Cs-10 aryl optionally
having substituent(s) selected from halogen, Ci-s alkyl,
Ci-s alkoxy and halogeno-Ci;-s alkyl and (2”) a 5- or 6-
membered aromatic heterocyclic group optionally having
Ci-s alkyl,

(57) Cs.g cycloalkyl-carbonylamino,

(6') Cg_.10 aryl-carbonylamino optionally having
substituent(s) selected from (1”) halogen, (2”) cyano,
(3”) Ci-¢ alkyl optionally having amino or C;-g alkyl-
carbonylamino, (4”) halogeno-C;-¢ alkyl, (57) hydroxy-Ci-s
alkyl, (6") Ci-¢ alkoxy, (77) carboxy, (8”) Ci-g alkoxy-
carbonyl, (9”) mono- or di-C;.¢ alkylamino optionally
having.hydroxy or Ci-g alkoxy, (10”) carbamoyl, (11”)
halogeno-Ci-¢ alkoxy, (127) Ci-s élkyl—carbonylamino,
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6 al kyl optionally having Cl1-6 al kyl -carbonyl oxy, (3")
C7- 19 aral kyl optionally having Cl-6 al koxy, (4')
w@7003205802 al kyl oxy, (5') C7-12 aral kyl oxy- car bPeCyip2005/008558
mono- C1- 6 al kyl - car hanpy ”
(1%’1'k)ox§/mé§Pk%‘rJr3ﬁ°%Y% 5(Exr4ef)er%\1blsealgﬁol_(;l‘il%"ﬂy&r@dbqw (157)
ong (8L Yhet @UéyﬁﬂiM ¥y 1,£053¢ d rin
gjbggtftﬁeﬁt%nbgelfé%te rom (1) hgdrcl)l%, (i |Si Clllsée N
gralkoxyf behnizer&-A2ngr alnldylfoxycpr(Gl-m)emhmmdcme@erocycle,
al kylam no and (v) N:.Cl- 0X r N-Cl1-
haHCklw%ﬂi’nBaV(eg)Slt% élwar}aa{w!e? 1%r%?‘yF1 6 alkyl
tiopally to having 1 to 3 substituents selected from
ar®P :gé‘
(1) halogen, (ii) Cl-6 alkyl optionally having 1 to 3
(7a)l ogens, aréulikiy)l a:ayalnonaﬂ@n(jmg Cl_6 al koxy-carbonyl ,
and red aromati c heterocyclic

(&rlo ‘ép?llg‘r?éﬂ yc?lﬁggﬁl alHiP 1t uent (s) sel ected from

() Pydrexy 6 dddn&iel HdodrddyenticonpdyphavinguSled ring
al kyl - carbonyl oxy, (iii) C7'-12 aral kyl optionally

graw ngf Cbeazaln@xlylam a(no\/)Sf:?oqz6—mear}h@lr%s%yh§rt@nﬁmécle) -

AR e?ﬁ%f g‘&B‘é’t’?tr"Ulé%? gg"a eIt ec eds}‘lr 5%1 l(%/"& %ﬁ?g?”%éolieycted
FrUE (L) 20iA®N0(8r)6 @l kykamyio, (3))CxBlogeno-Ci-s alkyl,

cycl oal kyl, (3) C6-l1o aryl optionally having hal ogen,
(4d’n)d le—)loaasylor G 'henpepe@ncar nhli @ Ret é?lbc@c’I“PE‘ ered

FEPerBn Pyt b L B e i

(1&1 O)m Ok- 1(,3}ar§11~—€*‘s1ﬁ1i<¢1hycn|amlofw ly having 1 to 5
substituents selected fromthe af orenenti oned
(Isubst Feubarmayr Rt RONPLl aHgs®: R3 is preferably (1)

YOI Sk PR MATOREDRE AT LGl b

sl syl thenp @f)erabl ecths Rrand (R8) Iywdiogen, at(@f ararboxy,
( {f;ngm;ikoxy, (4")(815 giﬁgﬁyr%%§§52§fd %Ir]C16
alkoxy-carbonylamino, (6”) amino, (7”) halogen, (87)
carbamoyl, (97) Ci-¢ alkylsulfonyl, (10”) a heterocyclic
group optionally substituted by oxo and (11") Ci-g alkyl-
carbonylamino,

(13’) 3-Cs-g cycloalkyl-ureido,

(147) 3;C540 aryl-ureido optionally having substituent(s)
selected from (1”) halogen, (2”) cyano, (3”) halogeno-
Ci-¢ alkyl, (47) Ci-s alkyl, (57) Ci-¢ alkoxy, (67)
methylenedioxy, (77) Ci-¢ alkoxy-carbonyl, (8”) carbamoyl
and (97) a 5- or 6-membered aromatic heterocyclic group,
(157) 3-Ci-g alkyl-3-Cs-19 aryl-ureido,

(16") 3-Cy_1p aralkyl-ureido optionally having
substituent(s) selected from (1”) halogen and (2”) Ci-s
alkoxy,

(17") 3-Ci-¢ alkoxy-ureido,

(187) 3-Cg-10 arylsulfonyl-ureido,
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48 WD 2005/ 105802 PCT/ JP2005/ 008558 PA R~ ~ O
wherein ring Ais cyclopentane, cycl ohexane or
whe@gadsp2. 2. 2] oct ane R11 is 5 (11) am no, (2PQT/@P20432008558

ar al kyl am no, 5%3 Cl-6 al kyl -carbonyl.am no o tlonaltll}/ g
(18201 iy (SUbSEI BIaMTF T80 HAF T FEMEE | HafBgeRs fuse
ri&é?g{%ﬁ%%é%o %ﬁ%%nglgﬁn kaxy- §ar Ben¥l-mdrf ¢ r BBINO-

am no optionally substituted by
h ehyedrayc 1 €5 )JrermiqahOWhm@,h 6y }Avé 5- or 6-membered
al kyl - car bonyl am no, (7") carbanoylam no, (8") a 5-
hede nGHFbiFed ™ Bimt i ¢ het er ocyclic group, (9") C6-10

rryl 6390 d Pao Obpti JAUE) eHaiHRIE L alkyl-
(zﬁe%éef%lcygfllcygr orup) ?:ar gonlyl am n% ariﬁldl(i)lriBSi (11 ) Cf 6

caaldeoxyl , (dx) C2_6 al kenyl - carbonyl am no optional ly
havi 3%%‘ u?stlt vent (s) selected from (1") C6-1o aryl.
PRy LIRS,

(z&p't)l “hy substituent(s) selected from
(2 hahpgfﬁau é@énte@ﬁb alkoxyoand 1kal ogeno- C1- 6
al kyl™ and (2 - or 6 20 nenbered aromatic

het er oe |c group optionally having Cl-6 alkyl, (51)
C3- 8 |cycl oplkyl - carbonyl amino, (6') C6-1o0

ary-lcar bonyf am no optionally having substituent(s)

selpgct &g (1") hal ogen, (2") cyano, 25 (3") Ci1-6
R1azl/ky vptheghaN y having am no or Cl-6 al kyl
car bonypam M, (4") hal ogeno-Cl1-6 al kyl, (5")

i deﬁrlor)él 6 aﬁwﬂkycar bgﬁilfocé?g Al (£7)) Cc?fz’fb%)%l_

mono- " or " d
caddon pm B@t@.l@tﬂa{mﬁjﬂ Mavhay rlrgahcydémoy(nts CGl1Byal kokd/,) Cr-1z

10") carbano 11 30 halo eno- Cl_6 al kox 12
aééﬂKY%ﬁRyVC@ ﬁbﬁﬁé} g%, Cglo aryI-aminocar onf& m is

0 or 1; and p is 0 or 1,

(3) a group represented by the formula

R'3-HN
o

wherein R'® is Cg.1p aryl-carbonyl,

(4) a group represented by the formula

R“—N B

0)
wherein ring B is a pyrrolidine ring or a piperidine
ring, each optionally substituted by amino; R is (17) a
hydrogen atom, (2') Cy-12 aralkyl, (3') Ci-e alkyl—-carbonyl,
(4") Cg.1p aryl-carbonyl, (5') Ci-12 aralkyl-carbonyl, (67)
Ci-¢ alkoxy-carbonyl oxr (7'} Cq-12 aralkyl-carbamoyl,
(5) Cz-¢ alkenyl-carbonyl optionally having

substituent(s) selected from (17) carboxy, (2') Ci-s
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49 WD 2005/ 105802 PCT/ JP2005/ 008558 (13")
am nosul fonyl, (14") Cl-6 al kyl-sulfonyl and (15") a
w®2008n0Beenber ed heterocyclic group, or a fuswr/mmqploossss

p of benzene rin and 5- or 6-penbe
al&a@f oegEPenY lnfintdh hdy hg\sewsmha@ﬁfleﬁa@%%x%ed

(6&rg?L§? ?k?%onyrﬁkﬁ%g ﬂﬁ%sﬂ%ﬁ%%BZtl%uent(s) selected
£ rajrk ody* L ashanyl am:nm'(:g.l)u &5y orc#rbenydegdno, (37) Ci
heterocycllc aroup, or fused ring_ group of benzegg

FY 2rRTBong L B RbarEd Hetlerdeyel QF- &grembere
Mw%/ n i C Y e s e sa ss@%%te&%
y om ( éﬁﬂgwgﬁgd%] Qrgﬁ 6 wﬁ?lypﬁg ") haﬁggeﬁo C1-.
rlanlgkyind 54 P rCe - m)arabglred( &et@mcande(e%acahsopﬁrlonally

% ereg het erocyclic group optionally having Cl-6

subSLAtUEee PYO®* Ry aryl - sul fonyl amino, 15 (11')

(79arbanpy| garRen A POn abhd Ny Be £AbBnglky! - ur ei do
optional [y having substltuent(s) sel ected from (1")

(8hy dnoxye L L diphydartboryng (33 )2 GE®dllykoxpr (4") Cl1. 6

| Koxy- car bon 1- | ko carbonylan1no (6")
10 (94id, Jrqgp) T iﬁfoegsfﬁfl%%g PYo0 ar%éﬁ%‘yl (9") Cl-6
al kyl sul fonyl, (10") a heterocyclic group optionally
substi tuted by oxo and (11") C1-6 al kyl -
car bonyl amyno, (13') 3-C3-8 cycloal kyl -ureido, (14')
3-C6- 10 n;? rei do optionally having substituent(s)
25 selegcted frpm (1") hal ogen, (2") cyano, (3")
l, (4") C1_6 alkyl, (5") CL_6
| enedi oxy, (7") C1_6 -
") carbamoyl and (9") a 5- or
o ¢ a (4 terocyclic group, (15') 3-Cl-6
al kyl -3-C6-10 aryl -ureido, 30 (16') 3-Cr-12
whlrdd #y | rWr eidoc opp | gpghl e haybhgl ;substd taest(3), and s is
selected from (1") halogen and (2") C1_6 al koxy,
0 or 1, is preferable, and

(1) a group represented by the formula

R11
15 O
wherein ring A is cyclopentane, cyclohexane or
bicyclo[2.2.2]octane; R'' is (1) amino, (2') Cy-12
aralkylamino, (3') Ci;-g alkyl-carbonylamino optionally
having substituent(s) selected from (1”) halogen, (27)
20 hydroxy, (3”) Ci-¢ alkoxy-carbonyl, (47) di-Ci-s
alkylamino and (57) morpholino, (4’) Cs.sg cycloalkyl-
carbonylamino, (5’) Cg-10 aryl-carbonylamino optionally
having substituent(s) selected from (1”) halogen, (2”)
cyano, (3") Ci-¢ alkyl, (4”) halogeno-Ci.¢ alkyl, (5”")
25 hydroxy- A
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(17') 3-Cl-6 al koxy-ureido, (18) 3-C6-10
aryl sul fonyl -ureido, 50 WO 2005/105802
W(ﬁmﬁsammlsl 008558 (19') 3-(5- or 6-nenbered PCT/JP2005/008558
eterocyclic group, or fused ring group of benzer
Ci6i Rd '5160? Gﬁn@n%%kgﬁyhet@iokyﬁgﬁgpﬁﬁéfﬂg$ 3gpghcl'5
Q195 6- el Qeydd £ URmind 20'(¥
g S L P e S S A T U
C: Garhdmyty - ocarpdhy)lathal i rfidde, (2) argbomembered
represented by the fornula “H O 12/ N Rp mlo,
2T G REDeFOCYEYE G BYBRBYGSRGHY 3 B 167 ab y1 -
. i ¥ shayi n alyogeno- Gl-61 akkylt 13dmino,
P e O R o abletsortilamine
(laryl 3ainecalbyiyyredds optdromalindhpviigrd or 1, (3)

su&ﬁ%ﬁ%@g%ﬁg%@_qﬁgﬁ g?_oglg:([?gjr))a/l 1:11'3%%0'5'{5'1 ,é‘?%%)’r’)) carboxy,
(37§PIGSENd BRoRY hey f prmyl &, _ Rl ibb By Ocawheriey 1, 1 i(ng ‘B

is a pyrrolidine ring or a piperidine 20 ring, each
3-6ptd onedlyadbbdtinneedoby (d@i'Mo;3 R@a1psagylyugreido

drogen atom. (21) .C7_1 | kvl , p
ov Bl Rneichy dopyint Spi e uB (. ot EabrEt-thrgm 417
hadbdldty] - c2# pobyland,61)3 7 Clnk 1ddeny-Ccarbay by (%7) Ci-g
C7 12 aral kyl -carbanoyl, (5) C2 6 al kenyl -car bonyl
albpti,ondi Ty Bawi Bdkoxgubse tifnt (BFtBELEORH $¥Bm (14") 3-

C7ﬁ§rg%§&kaLarg%dg optionally having substituent(s)
selected from (1”) halogen and (27) C:-¢ alkoxy,

(15') 3-(5- or 6-membered aromatic hetefocyclic group)—
ureido, (16’) piperidylureido, preferably
piperidinoureido;\optionally having Ci-¢ alkyl-carbonyl
or (17’') phthalimide, |

(25 a group represented by the formula

H O

N
/
R12 M

wherein R'? is (1’) a hydrogen atom, (2’') Cg-10 aryl-
carbonyl optionally having halogeno-Ci-g alkyl or (3')
Cs-12 aralkyl-oxycarbonyl; m is 0 or 1; and p is 0 or 1,

(3) a group represented by the formula

R'3.HN
O

wherein R'? is Cg.1p aryl-carbonyl,

(4) a group represented by the formula
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51 WD 2005/ 105802 PCT/ JP2005/ 008558 al koxy- car bonyl
and (3') C6_10 aryl-am nocarbonyl, (6) CL 6
wa@bkdoghesser bonyl havi ng substituent(s) sel ect edPCT/IRM005/008558
(1') amno, (2') C6_10 aryl-carbonylamno, (3') C1 6
y>car bonyl ani no and (4') a 5- or 6-menbered 5
R1ﬁeﬂersc clic group, or a fused ring group of benzene
d 5- or 6-nenbered heterocycle, each optionally
substityted by oxo, (7)
1, 2, 3, 4/t et rahydr onapht hyl car bonyl, (8) pyrrolidinyl
haV|ngOC7 12 aral kyl, or 10 (9) a group represented

; r
el FOBUER 10 0 oo ng 2 1M e RiSplnaine
r@m@f errl &5 ar’ (13 aygraupen epteosent € bthhe Bormiwl ,
15 O . wherein rlng Ais yclopentan Ioheian 5
(§r) Hicychdkyd £aqber¥ne: (R ]p?§°(ir¥ oty (57)

c71 rlgg,fylcg% By ) ¢6-§ akylagaro a@bﬂﬂ)@ﬁyl

b |ona havi ng ubstltuent(s) selected from (1")

(ﬂﬁﬂm@enalkémyLKbMyhony¢ q§¢$0ﬁ316yaMQﬂQMQarbonw

4") 6. alk |
suiss i ey an sy e Led RRo et U1t o Paar Y (21 cone
al%él 3@£PBB¥Jy§mJ&9d0@§"9n@ L {2") .'Lnﬁmil!hk&iéfbléﬁﬁzﬁ.s;)

sel ected from(1") hal ogen, cyano, (3")
(6al k§il-5 &A%Yy lhat gerny C1 héval ky | supst)ltuz@wga oWJ@zcted

from (1’') amino, (2') Cg-1p aryl-carbonylamino and (37)

Ci1-s alkoxy-carbonylamino,

(7) 1,2,3,4—tetrahydronaphthylcarbonyl,.and

(8) pyrrolidinyl having C7-1; aralkyl are more preferable.
Of these,

(1) a group represented by the formula

Al

R'-HN

O
wherein ring A’ is cyclohexane or bicyclo[2.2.2]octane,
R’ is (1’) Ci.¢ alkyl-carbonyl optionally having
substituent(s) selected from (1”) halogen, (2”) hydroxy,
(37) Ci-g alkoxy-carbonyl and (4”) morpholino, (2") Ce-10
aryl-carbonyl optionally having substituent(s) selected
from (1”) halogen, (27") cyano, (3”") Ci-s alkyl, (47)
halogeno-C;.¢ alkyl, (57) hydroxy-C;-s alkyl, (6") Ci-g
alkoxy and (7”) Ci-g alkoxy-carbonyl, (3’) Cy-12 aralkyl-
carbonyl, (4’') (5- or 6-membered aromatic heterocyclic
group) —carbonyl, (5’) Ci-g alkyl-aminocarbonyl optionally
having substituent(s) selected from (1) hydroxy, (2”7)
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WD 2005/ 105802 PCT/ JP2005/ 008558 C1_6 al kyl, (6")
ClL 6 al koxy, (7") carboxy and (8") Ci1-6
wa@bkdossgssear bonyl , (61) C7-12 aral kyl - car bonyl ar@€TiaR20¢57/008558
"), Cl_6 al koxy-carbonyl am no, 81 5-_or ;ne ered
Cireq FREPEYhEEDE oé/cl i E1gr GUPIQEAT ﬁ%og{m% ? %
0 ( 1 bonyl
argﬁ{iﬁ$goﬁgﬁgﬁ?%%EEBH?%I H@ R q§%%glﬁ§ ufg?h%ocar ony
opﬂﬂdﬁﬁ&dyyhmmﬂﬂm sshb$ﬁﬂuﬂnﬁ(s) sellectteed f foam( (")
hydr oxy, car boxy, _ (3" al )
a&i%{ﬁ@‘cé& 6n)ﬂyar€‘12 N3 g é%‘a%o%'?EPogllkﬁll aﬁg%ﬁdo (4%
(kg}/?l) $5<5- £0_aryl gygei %dlowpglﬂeelwaémamgxy, (87) Co-12
stltuent(s) selectéd from (1") halogen, (2")
a re\lanel - éﬁihoman@pmplC@g&xﬂn@dly(hayungepubskymuent(s)

S%ﬁe%ﬁeé gFaIko %fgﬁagﬁﬁéggg%g¥ 228|ng¥sﬁbs%4?%gﬁt(g3 ) (5
orS@Jﬁ%ﬁﬂe&%@“iﬂoﬁaB§E0%@1é¥EE§81XccbﬁﬁﬁﬁkQXM&nﬂiarbonyl

3-(5- or 6-nenbered aromatic heterocyclic
orgwﬂﬂﬂ) pnmanldXM@m}nmq&thBWhvepé@fqﬁ%#eYably

ot A AP RIo Car BBy SR HERIRERY, Do) a ofbufp 2TV

df§g§§gntquby the formula H OR12/ N 20 p n1mhere|n
iI's (1') a hydrogen atom (2') C6_10 aryl- carbonyl
(2dpta opably enrREdRFedery GRS aPKPLIG (3') C7_12
aralkyl oxycarbonyl; mis O or 1; and pis 0 or 1,
p represented by the formula R1I3-HN 2- 25 0
is C6_10 aryl-carbonyl, (4) a group
pd|by the formula 53 WD 2005/ 105802
Q08558

R'Z-HN
wherein R'?’ is Cg.1p aryl-carbonyl, are particularly
preferable.

- As R’, hydrogen atom is preferable.

As R®, (1) a hydrogen atom, (2) halogen, (3)
cyano, (4) Ci-s alkyl optionally having 1 to 3 halogens,
(5) Cg-10 aryl-carbonyl, (6) Ci-¢ alkoxy, (7) Cg-10 aryloxy
and (8) sulfamoyl are preferable, and (1) a hydrogen
atom, (2) halogen, (3) cyano, (4) Ci-s alkyl optionally.
having 1 to 3 halogens, (5) Cg-10 aryl-carbonyl, (6) Ci-g
alkoxy and (7) Cg¢-10 aryloxy are more preferable.
Particularly, hydrogen atom, halogen, Ci-s alkyl and Cig
alkoxy are preferable, and hydrogen atom and halogen are
particularly preferable. .

As R, (1) a hydrogen atom, (2) halogen, (3)
cyano, (4) Ci-g alkyl and (5) Ci.¢ alkoxy are preferable.
Particularly, hydrogen atom, halogen, cyano and Ci-s

alkyl are preferable, and hydrogen atom and halogen are

particularly preferable.
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R14-N B O whereinring Bis a pyrrolidine ring or a
piperidine ring; R4 is (1') a hydrogen atom (2')
w@70032080ml kyl , (31) Cl-6 al kyl -carbonyl, (41@CIZHR2005/008558

aryl -carbonyl," (5" 5 C7-12 aral kyl -carbonpyl or
(6') ChSs Pra}l%kox(;ﬂdca%%mlff,oge(fs)a@m 6(|2§emf%gfe5\0nyq3) Ci-s

ongb Iy haw n I yent beoted foomlularly,
al%ﬁﬁboxy, %ﬁw)Y%jQGafgp%&;f&%ﬂﬁ%ﬁ%gﬁgghd (3") C:6-10u arsy
hyamdgeat aeear kard/|halogef) Gl Gorékylcakdrebonyl havi ng
substituent(s) selected 10 fram (1') ampo, (2 -10 _
aryl-cﬁﬁxﬂwlénﬁﬁg-éu?{%l?reéfﬁégfe' SORTIES Y, n=2
: a&ég&y- nyl am no, (7)
51, ,3,%£?é?%éhydronaphthylcarbonyl, and (8)
pyrrol ial nyhe havinpgpGt 1r@paesldntedreynthe formula (I), a

preferable. . O these, [15 ( a group represented by
CQWR??%ﬁnﬁFQrgﬁeq%ﬁg-ﬁm 5£§M£§¥WH9Ping A is

cycl ohexane gr bicyclo[2.2.2]octane, R'' is (1') CL_6

al kyl - car yl tionally having substituent(s)

sel ected from (1) hal ogen, (2") hydroxy, 20 (3") Cl1_6

al koxy-caf bonyl and (4") norpholino, (2') C6_10

arylg! I i onal | y havi ng substituent(s)

selected frgqm (1") hal ogen, (2") cyano, (3") Cl-6

al kyl, (4") |hal ogeno-Cl1-6 al kyl, (5") hydroxy-Cl-6

al kyl r ©69=Cl-6 alkoxy and (7") Cl1_6 ‘

al koxy- arboﬁN , (3) C7-12 aral kyl 25 carbonyl, (4')

(5- or Ro- nenbeiNet—ay omati ¢ heterocyclic

8QYOUIO)-

opt i ong
R hr

3"y fe1- 6 al koxy- carbonyl, (6') C3-8
rbonyl, (7') C6-10

wherein each symbol is as defined above, is particularly

preferable.

Specifically, as preferable examples of compound
(1),
N-((1R,28)-2-{[(3aR,4R,9bR) ~4-phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}lcyclohexyl)benzamide,
N-((1R,2S8)-2-{[ (3aR,4R,9bR) -4~ (3-thienyl)-2,3,32,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]carbonyl}cyclohexyl)benzamide,
N-((1R,28)-2-{[(3aR,4R,9bR) -4— (1H-pyrrol-2-yl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide,
N-((1R,28)-2-{[ (3aR,4R,9bR)-4-cyclopropyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-
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optionally having substituent(s) selected from(1")

hal ogen, (2") cyano, (3") hal ogeno-Cl-6 al kyl, (4")
w@10068/165808 kyl | (5 ) C1 6 al koxy and (6") PCT/JP2005/008558

nethylenedloxy, Cr7.12 aral kyl - am nocar bonyl

Yldﬁ%‘ﬁ?%?l’}}ﬁé(\ﬁlr?d“%%%f Per&AtSe sel ected from (1")
N-NA19980s A9 (17" )3 4, Brable@yy.a L Pini- QﬁuﬂzcﬁIﬂEﬂ‘?ﬁ& )

aromati c heterocyclic group)-am nocar bonyl
2, Bij8x | 4y5 abbrbcardiongt o - IirHefparm;zoﬁa 2-c]lquinolin-1-

di b h -6 al kyl -
VL] SRR LA SOBE GBS OB At BLen B8P Theb Fbr mul &
N-P /i = ke N(VIﬁer ol gy Ri2' [I(%a% 4R, abwh —carhosyl 1 -ar e

parti-cul arl 15 preferable. R7, hydrogen atomis
2 ﬁr,éi‘ae,r‘abbe9bA$16R&h3(d oalﬁyﬂxmglemlat[émZ-(C?])qlhahogem 1-

I I 1to 3
v Rar D) pP ety B} i ecnr pure o) 10 o kgxy,
2 ~Bt HPr 1R- Qr(Y['RO)Q’S)QQ—WI!Q3C&§?) M'@Bﬁ%’-@—%ﬁ%
preferable, and (1) a hydrogen atom (2) hal ogen (3)
2, Syd@or, 4(i)9ch@>a‘4h6yqir9ptlﬁo1mm§/Ol°Iﬁ§w2n'gillqlﬂbne in-1-
I I b
ylga ¥ fé g%h aig é%arrg%%% égggﬁéi%—§£§gé&amlde

(E%réjwlgohy,, hydrogen atom hal ogen, C1_6 al kyl and
25 al koxy areufreferabl e, and hydrogen atom and

N-HdlldyehS hré- (p{a(r:'?tar% By PPRYrefefBBEBOXXNFRRY LT a

nh , Lkl
2, DA e B el Ve 89 TRy E¥ 1302 (B 8
ylmdiarxa:g@myat}emcﬂmiagpm -¢yai10, ANB-E2n6 oder id Kyl ealse

pref erabl e, and hydrogen atom and hal ogen-are
ca &rqxaém%fsl )55 WD 2005/ 105802

TR oy, S g o
(mpﬁﬁdﬁﬁ@éﬁhyﬁqu;3U33Lﬂ"5 9b-hexahydro-1H-pyrrolo[3,2-
clguinolin-l-yllcarbonyl}cyclohexyl)benzamide (Example
28&),

N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (methoxymethyl) -
2,3,3a,4,5,9-hexahydro-1H-pyrrolo[3,2-c]quinolin—-1-
yl]lcarbonyl}cyclohexyl)-N’'-[4-(1lH-pyrazol-1-
yl)phenyl]lurea (Example 284),
4-cyano-N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (1H-imidazol-2-
yl)-2,3,3a,4,5,9b-hexahydro-1H~-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide (Example 304)

and the like can be mentioned.

Of these, N-((1R,2S8)-2-{[(3aR,4R,9bR)-4-(1H-
imidazol-2-yl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clgquinolin-l-yl]lcarbonyl}cyclohexyl)benzamide (Example
81),

N-phenyl-N'-((1R,2S8)-2-{[ (3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yvllcarbonyl}cyclohexyl)urea (Exémple 135),
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hydrogen atom and hal ogen are preferable. As n, 2 and

3 are preferable. Particularly, n=2 5 is preferable.

@)zoosh%scbrrpound represented by the forrrul a (Il)cT/a>2005/008558
ound represented bg{the formul a Rll

2 mslt YJr‘N"(I(-IlRR?.@)\M"?er ﬁ3é§c#%y9n‘%%? |sp§§ T ned
e, S -
I e £ S
yl Ncéé:ber%SJ) } @y ELoBaR YR, QbR)-béﬂczhenwdia293eSé—4c;5r9bxamlde
hexahydr o- | H-pyrrol o[ 3,2-c]quinolin-1- 15
(Expp@dchor¥t } eycl ohexyl ) benzani de, N ((1R 2S)-2-{ [

N- ((?@EH;‘IZZS)%? 146 3“11@”9’&? 243, @@eéhéx%ethyl)—

hex Hpyrrol’o[3,2-clquinolin-T-"y
2, BaBmeﬂ3p&b#hb&aﬁgdmmiaﬁr@grrolo[3 2 c]qulnolin—l—

BIAIE I g;:eﬁmgm A LSl a e d 895,
ca¥l:>%> M@y gx& reexzziégenzam de,

1R 25) - {[( R 4R, 9bR) - 4- cycl opr opy! - ,5,9
4~1iH aizolt—ﬂ-—mﬂr)r-dﬁvo[(:elgwé]ijmho[|[r§3IaR5@PV\(9bR) ~4-

(m§|%§é%8g§§%¥E§T E? 5/g055§%7ﬁ§xahydro—lH—pyrrolo[3 2-

cl 9%61%%%@12%&[]@%6&%&‘:%%8&&&&&1/[0 dazaelan?tdé ) {Example
, 3,3 hexahydro-| H pyrrol o] 3, 2-c] qui nolin-1 -
28%D].car bonyl }cycl ohexyl ) benzam de (Exanple 81), 5

N3 B2 525l et o2 PR ok S 3 R Yl -1 -
2,3,3a,4,5 9b hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]carbonyl}cyclohexyl)—N’—[4—(1H—pyrazdl—l— |
yl)phenyllurea (Example 284) and
4—cyano—N—((lR,ZS)—2—{[(3aR,4R,9bR)—4—(1H-imidazol—2—
yl)—2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
yi]carbonyl}cyclohexyl)benzamide (Example 304) are
particularly preferable.

As the salts of compound (I), for example, metal
salts, ammonium salts, salts with organic bases, salts
with inorganic acids, salts with organic acids, salts
with basic or acidic amino acids, and the like can be
mentioned. As preferable examples of the metal salt, for
example, alkali metal salts such as sodium salt,
potassium salt and the like; alkaline earth metal salts
such as calcium salt, magnesium salt, barium salt and

the like; aluminum salt, and the like can be mentioned.

As preferable examples of the salt with the organic base,

for example, salts with trimethylamine, triethylamine,
pyridine, picoline, 2,6-lutidine, ethanolamine,
diethanolamine, triethanolamine, cyclohexylamine,

dicyclohexylamine, N,N'—dibenzylethylenediamine,
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yl ] carbonyl } cycl ohexyl )urea (Exanple 135),
2-nmet hyl - N- ( (1R, 2S) - 2-{[ (3aR, 4S, 9bR) - 4- pr opy| -

wWQ@2®53e5842 5, 9b- hexahydr o- | H-pyrrol of 3, 2- c] qui NRCT/MPA0SIWSSSS
yl ] carbonyl }c[ycl ohexyl ) - 1H benzi m dazol e- 5- car boxam de

tmEpreing])[i ﬁﬁ ((IRlsz(l“S)erxY{“e[th(E@a)FE“e Ry legrynel
{
tef%-éﬁgtj%{%b@ e%{ﬁﬁya ro- IJT-Jeryrcr:%Poff, Et?ﬁce)ldl n- ﬁs

pr}éﬁ@ﬁabméyle]xanqbwexytﬁ) tliélsa?lﬁ h&lﬂotthazmhex@arﬂﬂ acid,
car boxam de (Exanple 219), (1Hi m dazo| - I
qujggagg}e,zqa%t%3waﬁh qu@mgyloilc acid, %yﬁrobromlc
ac!f@t hﬁ)ﬂfﬁtcbyéc)l% F?&ahw&ﬁﬁbi?ﬂ:r dolB. £nd
l1quinolin-1 ]car ony cyc ohéxyl) benzam de
tI(@Caim&eeca&BEe rﬂ@ntls.o@(eﬁ? 23 pPeffrpbl3aRexdaRpleisRof the
- (et hoxyne

soi b Shih. §1%. %&%ﬂwraq%pyﬁ?a SEETRAT quP RIS LR

f&q%fﬁr ﬁ!}%%%QDEXXEEdV i Al dBRE A0l el acid, phthalic
enylTurea (Exanple Z84),

ao@.cﬂ:yaﬁmmbl—r(l(cilFaQB)l 2okp(l3aR, AR} SbREA- YAk ¢ mhgdsol Tmleic

acchj 20854 3 B hEREMIISE | 18 pFrr B1%1SE 22€18ui nol i n-

mé%hé{ﬁégéwwﬂ& cyeh ghexdnhenzam ¢enikxaspi e, 394 and
i ke can be mentioned. O these, N ((1R 2S) -2-{

tdlySasudBorghR)acid gnd the like can be mentioned. As

pReSPRB IS AT A PEarBihyt 3 e adiy T benpamue Lo

adifxampbe <&Bmple, salts with arginine, lysin, ornithine
N phenyl - N - ((1R 2S5) - 2-{[(3aR 4R, 9bR) - 4- phenyl -

argd 3ta, 4 1% e0lcdexhhy Bea T 1ensd s oRSES, 38 cqaaﬁﬁéﬁhwlq

’%Hb%?%ggg Zh%%ﬁlgﬁgé é%é%éqgégxggﬁng;%§%lng75@Qd for

ex2amBl BY | =M1l Ry 26h- 3sdAB3aR: 45c96R) hptapyk- acid and the
2,3,3a, 4,5, 9b- hexahydro-| H pyrrol of 3, 2-c] qui nol i n-1 -

113#? c‘éﬁboﬁ;ﬂ st 8ABRA-) - 1H benzi mi dazol e- 5- car boxani de
(Examm6%29ﬁgse, pharmaceutically acceptable salts are

preferable. For example, when a compound has an acidic
functional group therein, for example, inorganic salts
such as alkali metal salts (e.g., sodium salt, potassium
salt etc.), alkaline earth metal salts (e.g., calcium:
salt, magnesium salt,.barium salt etc.) and the like,
ammonium salts and the like can be mentioned, and when a
compound has an basic functional group therein, for
example, salts with inorganic acid such as hydrochloric
acid, hydrobromic acid, nitric acid, sulfuric acid,
phosphoric acid and the like, and salts with organic
acid such as acetic acid, phthalic acid, fumaric acid,
oxalic acid, tartaric acid, maleic acid, citric acid,
succinic acid, methanesulfonic acid, p-toluenesulfonic
acid and the like can be mentioned.

The compound (I) may be a hydrate or non-hydrate.
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5N ((IR 2 S) -2- { [ (3aR, 4R 9bR) -4-
(et hoxynet hyl ) -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl ] car bonyl } cycl ohexyl )-1H 1, 2, 3- benzotri azol e- 5-"
ASC&ﬂg”ayﬁﬁéteExéﬂﬁEﬁaqu}e, 0.5 hydrate, 1 hydrate, 1.5

-(1H 1 dazal -2-vyl) - R-2S) - 2- R -4 10
hy ey bl ROFTE 08, B0 QiR ahoabs. MEsyre ool 3, 2
i E)i] qurmml@nnglcilmpbh@ar bany| ¢ sxclolepain bepzdmiade isomers,
anpl e ,

reRPE(CIR vS) oRti[Edar ARNEBR) 2d MR KERFRettiF oot are

.3, 38, 4 b- - |4H- - ' b B4 |y
subgtatfh £ PLRORRTAINLE Qepu taRY ik Ppfederld it pLhRilon . When
defﬂﬂﬁ&wyt%???;%ﬁgm?ﬁ?FF§&4@eEﬂphical resolved by a

- cyano- : - 2- aR 4R 9bR)-4- (1Him d | - 2-
meghad naEn4ps roshexahy 686 9% BF %’GPG(Fé_LZl[r&n%hgszﬁBIai -Y -

Lo Y sadpnvbdpeetonery) ) bengadle  Examal e ciitlgdtgrional
particularly preferable. AsS the salts of conpound

iSbh\)ehr,f od i exaspleeymere} abonfalnnss r apnomihem stk ¢ s, thevt £an be
. Wi.th organic bases, salts wth inorganic acids, sal.ts . .
isqilErest gaki BegdiTRY B¥I K209 (FPRASAE LGP A Bogmiigation
me%gllsds,rggg the Jd ke can be 25 nentioned. As preferable
exanples Fthe net al salt, for exanple, alkali netal
salts $imen asompoumd selt , hapotrassiemesibei@i t$iech isomer
i ke; al kaline earth

tal salts uch as_ cal ci .
al§£letfa%gﬁe§‘il§rﬁ"s%?t1fﬂ§§rei° as]?ﬁtaiﬁa S Ceorﬁ:%%;g@d in the
praldyfinum sahtei And the |ike can be nentioned. 30 As

preferabl e exanples of the salt with the organjc base,

for exdfe, cembound t hllrifechiaknae, afr ety Brfeot

ridipe, picoline, 2 6-lutidine, e 1L e, ;
oo L] AREAES (RO RARS ant Hey” ¢y SRR R b o3P P
s Pyt hexyhanidits dbNecdi benzyt ethy kewedi sy fie rmb® MO
005/ 105802 PCT/ JP2005/ 008558 tromethamne [i.e.,

optriic hyde srymdtinn ) meahy &fAqwE}, Petef-butyl ani ne and
the HI%kgagoggoW%Hindeaésbe labeled with isotope
(e.g., 3H, '™c, 3°S) and the like.

The prodrug of compound (I) means a compound
which is converted to compound (I), under physiological
conditions in vivo, as a result of a reaction with an
enzyme, gastric acid etc. Thus, the compound is
converted into compound (I) by enzymatical oxidation,
reduction, hydrolysis or the like, or by hydrolysis due
to gastric acid or the like, etc.

As a prodrug of compound (I), a compound obtained
by subjecting an amino of compound (I) to an acylation,
alkylation or phosphorylation (e.g., a compound obtained
by subjecting an amino of compound (I) to an
eicosanoylation, alanylation, pentylaminocarbonylation,
(5—methyl—2—oxo—l,3—dioxolen—4—yl)methoxycarbonylation,
tetrahydrofuranylation, pyrrolidylmethylation,
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preferabl e exanples of the salt with the inorganic
acid, for exanple, salts with hydrochloric acid,
whyasomsei ¢ 5 acid, nitric acid, sulfuric aciBCT/JP2005/008558

phosphoric acid and the like.c e _nmentioned As
psDIGSRIor ¢ ackd and Lhe ke can be.ment i oned. | 4,
[ I it

cofficlind Hr AR nr BB eleind HIucoRy Jn fEokbound (1)
toaeaind,aoxbhttoaci aliyalsaibn aghhsphbeyd atdi erei dnd

citric acid, succinic aci lic aci . .
boﬁgjttﬁeﬂiésb?f nirc 22 G UL BBA eﬁ@iﬁ*%ﬁ%cggcisdl,bjpe-‘:tlng
hyll | £Rbowaa d(andibhed ikee€anake orenti oned. As
ypre?éépe%fe exgnpl es gf r]t ﬁe salt wi t% tahe ba2| c amno
padaiidof bat emanplpe;orsah o Laittie rar gphvnéoylkﬁsﬁhon '

ornithj ne 15adthe |on and as

an '
SUGCafet T'?sonex oSy T”K‘tlﬁé‘ sdt ar\l/\}'?ﬁ he "aci di ¢ ani no
aideitthy f O i n 6% Ll c S8bbayWalt ey paeticC )gCidl, cghpbamdc
acid and the |iKe can be nmentioned. O these,
obmmﬂnﬁweny|eabbwqﬂxm@tgam@qxﬂt%fapémnay&ﬁefé?aﬁpean

o< 1T o 50 A EAREEHDS, (e, B0 ek 0B

byl e fBL AL SRIdAP. 6F, chchmaal(t[) pat assi athydal t
etc.), alkaline earth netal saltsé ., calcium
eS§@Iltlfmghéghumﬁmfwlbﬁlsl’ﬂ@ﬁls%wa ten, frFRpBEYREELYL1-
m.sal t 20 e
©S gﬁﬁodn asg%%tj%am C %ﬁ@??oﬁ%ﬁ%ﬂfgat@%%

pltvl'éqrcﬁylbx%ﬁéth@g_a-@é'BerS.&htcSaﬁ/\idSﬂn i norganic acid such
drochloric acid, hydrobromc acid, nitri Cld

euﬁgxx9aéba@wéoxxﬁﬁ%$%aﬁﬁé%£ﬁ%ﬂ%ﬁ&l?ﬁe|R Kehaligyy
es¥l %%%51218&9&”{1 r{’e&tﬁg d ag, aeelii gk LA~ a—
p Cl d,

thalTc¢ ac mari c oxalic acid, tartaric
yla(;‘deﬁt:hyml—estte&mﬁhcatibm axycdloheuydlomw:wdnylethyl—
met hanesul f oni ¢ aci d p t.o] uenesul f acid t
e sijedel £hpa bé offenMMOHRUL AT &opound ﬁﬁ ApsfRY 1% can

b%%%%%géfgggggé@'@t@ompégn\ﬁg 2005/ QQ5§Q% du ced from

compound (I) by a method known per se.
In addition, the prodrug of compound (I) may be a
compound, which is converted to compound (I) under the

physiological conditions, as described in Pharmaceutical

Research and Development, Vol. 7 (Drug Design), pp. 163-

198 (1990), published by Hirokawa Publishing Co.

The production methods of compound (I) are
described in the following. The compounds in the schemes
include salts, and as such salt, for example, those
similar to the salts of compound (I) and the like can be
mentioned.

As the aromatic amine solvents, halogenated
hydrocarbon solvents, aliphatic hydrocarbon solvents,
aromatic hydroéarbon solvents, ether solvents, amide

solvents and nitrile solvents to be used in the present
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As the hydrate, for exanple, 0.5 hydrate, 1 hydrate,

1.5 hydrate, 2 hydrate and the |ike can be nenti oned.
wb@s/1esnpound (1) can contain optical isonersPCT/JP2005/008558

respective optical isomers and m xture thereof are 5

Progystaif R arefhesconpblsegxpAntiRy pEBsed iRt gogolvents
Lred, these isoners can be optical resolved
ca&?%& L%%%%bd known per se, or can be produced
arbmditd duahiye Wedrveoopound (1) is present as a
configurational isonmer, diastereoner, caqnforner_or
hadpgemiaesd hgf rost PP s8ol¥aTated B8 THSiTH BYLRAGT -
5 diéﬁ%&a&éa?agedaw'éﬁ&aima means, respectively. Vhen
conmpound (I) has a stereol sonmer, such isonmer alone
alapthazt im xhydeothareol aoévande enwenpassed Hexahe, heptane
resent_ j nvention. 15 Wien conpound (1) is obtained as
ang ﬁ@&tﬂ%$%f optical ly active conpounds. (e.g.
arbAGRTR! Blyabb @b sSePahaled {8ifehBe RiRLhe(Bhd the
formand (S) formby optical resolution neans known
liper se. The conpound (1) may be | abeled with isotope
0 (e.g., 3H 14C, 35 and the like.. The odr ug_of
10 etfgn kT OR b e ST bnBbUR i RREPY SES TRqaRg the
1igampound (1), under physiological conditions in vivo,
as a result of a reaction with an enzyne, gastric
amidied setkvemhas, N, Ae-tonpdhrd Soxmengdavet.dd i nt o
. conpound by, enz i cal .oxi dation, - reduction,
dlﬂﬁgﬁﬁ%ﬁﬁé{%wlﬁﬁéﬁ%%zgh%rla%ﬁwdrolysis due to
ni@aslild ot Enek :t hedt&Ritetide AspBopiogity Ofe and the
~conmpound (I), a conpound obtained by subjecting an
15 1likmino of compound (1) to an acylation, 30 alkylation

or phogphorylation (e.d.,_ a conpoun bt ai ned b o
subj ec&i‘p’ﬁg %’Qnor%m?ﬁ@i%fxgat%%uﬂg%ﬁr)a apeens Zbout 10°C
to€heRzanoytat i on, al anyl ati on,
ent yl am nocar bonyl ati on, '
§EESEﬁbﬁbyl-2-oxo-1,3-dioxo|en-4-y|)nethoxycarbony|ation

, ..Jetrahydrofuranyl ati on, pyrrolidyl nmethyl ation, R
- l’,’ 7

7 R’ { R N
i 7 & Yo
+  RZCHO + \‘(CR“RS)n _— ~R3
\\._ ng NH2 3 ‘\, ng N R2
N\ R1O R \, gt H

(] (nn (Iv) (la)
20 wherein P is a protecting group, and other symbols are

as defined above.

Scheme 1 relates to a synthetic method of
compound (Ia), wherein, in compound (I), R'=H, R®=P
(wherein P is a protecting group) and n=2 or 3, which

25 can be synthesized according to the method by R.A. Batey
et al. (Chem. Commun., 1999, 651). Three.components of

compound (II), compound (III) and compound (IV) are
condensed in the presehce of a catalyst to give a
mixture of stereoisomers: an endo-form and an exo-form.

30 Advantageously, this reaction is carried out without

62



10

15

20

25

60 WO 2005/ 105802 PCT/JP2005/ 008558
pi val oyl oxynet hyl ation, tert-butylation, etc.); a
W@ 209p00as2 obt ai ned by subj ecting hydroxy in con@Duredos/008558
é to an acyl ation, alkylation, phosphorylatlon an
s oBFreatt cfhr(éngthea REPPOURE Ot & neAlBe UL RRE Fngos the
rea %r o(%g/ Vgﬁfﬁgolﬂﬂ% (dd1¥Qn@N 13CEI Y af)é?@u.cularly limited
oyl ation, propanoy atlon pi val oyl ati on
asSu@ﬁqné@Ithé ﬂéﬂ&ﬁybﬁtpmnc&ﬁdmylﬁbmomxample, aromatic
di met hyl am nonet hyl car bonyl ation, etc,); a conpo nd
améb’ltealSrfébl"%ilt%th@c]tQ%%négﬁﬁloW%‘FOEBﬁbé’dthc(lr Pg
al{%ﬁg%f%' gl ﬁgnagbg@@ﬂ¥b(eagoma%fH"H§WFgcarbon
t'al ned y subject’i ng carboxy” of conpound (1) to an
so@ﬁ@ﬂtssséEhe&iwmlmmmtpheQW1dsteoﬂﬁe@mﬁxnmltrlle
carboxynet hyl - esterification

sodivisgthy| afti RoMdHyT -5t EFPF i(KarTQhe kinds thereof, and

thl \iailpéllggéénﬁts@d egerifbsali @beddnitrile, toluene and
et hoxycar bonyl oxyet hyl -esterificati on, phthalidyl -

thestlerk d i gati pre {Sealel byl - Zh@x@aaQ¢dPDx§HmPQ¢ature is

yl)methyl -esterification, cyclohexylox carb
geastrar; ¥Y cat Lo, tRetyRA Em M?Sﬁraalcy) gﬁé‘ rl%ture

Th%aQeé%%ﬂgﬂtM¥ng1§h§§ﬁe@ﬂﬂmwnﬂ3hﬁa&dﬁ24"@ﬂvdeeferably
from 20 conpound (1) by a nethod known per se. In

1 addite oh, hrhe peodigy wditedwpdundiofordy Beid (e.g..,

SR s R AR L o
achi@y nageyti caly .. B%g@ar @flcand Eﬁ/@i pn@ﬂtls%/oby (O™(Drug

Design) ., pp. 16 198 "(1990), | i shed Hi r okawa
YbF(@dlﬁ)sdm n@c«:@'rf)-she I b@.méi » on EFGHBEISS of Cedﬁﬁ&)m ('41} (OT£) 2,

et§ ﬁ §C£hgﬁq hgnfgll% W g, The conpounds in the
cHerft

ade % d as such salt, for exanple,
t hose Aﬁf&ﬁérpk@ﬂévtﬁﬁ¢tgrethﬁﬁpmedeﬁhkdnhythe groups
I+ ke can be 30 nentioned. As the aromatjc amn

geasinahl ¥, UR&O0deh R R8It LAFd Cdtel bORT Yo aRsht s1 e ap'llﬁﬁatqacn be
ﬁggéﬁéﬁbonF89|%§gﬁ%le, the groups described in

Protective Groups in Organic Synthesis, 3¢ Ed. (1999), authored

by Theodora W. Greene, Peter G. M. Wuts, published by Wiley-
Interscience, and the like can be mentioned. Specifically, |
tert-butylcarbamate group (BOC group), benzylcarbamate

group (Cbz group) and the like can be mentioned.

Scheme 2
....... o R’
R? / R’ }\l )
R® RO NH-P’ R® n
+ R2 CHO + W/n ——
A\,
\ R10 "\ 10 H
()] (1 V) (Ib)

wherein Rs are the same or different and each is Ci-s
alkyl (e.g., methyl, ethyl etc.), P’ is a protecting

group, and other symbols are as defined above.
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aromati ¢ hydrocarbon sol vents, ether solvents, am de
solvents and nitrile solvents to be used in the
wW@e@saemsoH61l WO 2005/ 105802 PCT/ JP2005/ 008558 PCT/JP2005/008558

production nethods, for exanple, the follow.n
sol venSshems Bergdadesrbhmti & VAHRE L6 Pefted of

| Qgena hy n | v : t hylyen Kol 5
col BRI oL £ L IRER PRy SR (Egou ] R R
Réspl'VaRitss r PENt BMe i shexaneo theptiane gaodp) he drikecompound

aromatic hydrocarbon solvents:, toluene, xylene and the
(V)i kerskeabhed smRmesd dilddhyA eF RBPMS rh%y‘&?&%ﬁ”asned

wi dé oh.he(%ﬁfkﬁﬁal%%mﬁﬁuﬁﬁphgﬁﬁﬁtmﬂfﬁﬁgaﬁkg%ence of
ANCdmerh

Imet hyl acetam de andthe like nitrile solvents:
a acatalysti ke, symhesitei lcemautde (ID3 | i & ike them

tenperature general |y neans about 10C_ .t bout 35C..
SodetaHe AoRy Ha AN TR ERRRyS TR 3P R I ooty ted as

lo? NHRL B MR 3 S Pp RB YR P, Hebl! bxbiddde (| ¥k otla®)ic
erein Pis a protecting group, and other symbols
amdmee scsldehitsed lebbovgenstesireidrerardeon s alsgntifot i c

1[S00 2 SRR L2y ML Dol SRR ko
sQlvehtdi ERher solvents, amide solvents, nitrile
solvents, a mixture of two or more kinds thereof, and
the like are used. Of these, acetonitrile, toluene and
the like are preferable. The reaction temperature is
generally 0°C to 100°C, preferably 50°C fo 60°C. The
reaction time is generally 1 hr to 24 hr, preferably 2
hr to 3 hr.

In the aforementioned reaction, as the protecting
ggoup represented by P’, those similar to the
aforementioned protecting group represented by P can be
mentioned.

The stereoisomer mixture of endo-form and exo-
form compounds obtained in Scheme 1 or Scheme 2 (Ia or
Ib) can be isolated and purified by known means, such as
fractionation, crystallization, chromatography and the like.

Scheme 3

4 1

g . o R
{ N R"-OH { N
: 4R5 i 45
P RS TCRR In (Vi) P RE \(CR R%n
(Ia) or (Ib) ———> ¢ gy T g3
g8 N~ “R? g9 N~ “R?
g0 H \ gro H

s
\,

() (Ic)
wherein R®’ is (1) (cyclic group optionally having

substituent (s))-carbonyl, (2) alkenylcarbonyl optionally
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25 can be synthesized according to the nethod by R A
Batey et al. (Chem Commun., 1999, 651). Three
w@eospoossat s of conpound (11), conmpound (I11) BETJIP2005/008558

conpound-(1V) are condensed in the presence of g
hagsing yaebeg iguantls hi etur@ lofa sk¥lesirdnmys: haying
ndo- r a i
I L O R AT
haRGH g PRAPELAGRERB: (sD| went (i) namheopragseheradflya having
solvent inert to the reaction. Wile the s(gl ent

! | S
suhstt bareredisdr 2RAnPEEET S TRAYSa8 Tthe T AT ilgﬁd above.
procee%%h%ﬁ% gx@gﬂ e &1 PRI oA NEFS@NER Botecting

hal ogenat ed hydrocarbon solvents, 5 aliphatic-
gdvids otar hos tedenehs smear anigtiwr éydfocardronf ool et ssx0-

et her solvents, am de solvents, nitrile spolvents, a.
fofm t SRBP B R0 bfl%rsrki‘rﬁ% k hePEof-1 a?r?a"f?)é83| i ke

s%xﬁeé’f@gmegs thesee o acet ORket Hirbeect Ohy e AN Gant B8 removed

e are, preferable. The reaction tenperature is 1o
acgerdinad| yo -3RCmechd@6 Cknpvefmamisey svoh eenpes aenhwd

degggﬁégggqt’]i%/opn ti A se gen&lr)ali hr it 0824tﬁési ’on%r?: Ed.
(139b§  (Suthored Wyl Hhiedaehdu. taiddeqr pateti c. ag) dunaiss,. )

and Lewis acids (e. g. ~, BRF3Et20, TiCl4, AlCl3v
pubdCiBed Dyy (WOlfey-Intessybenasf )arsd She( dffke 3, La (Orf)

3, Bu (Qrf) 3, _Cu , -7 or .
like ¢ %Zacaglé’&.urggri %Cé?pf:gtngckg? n%l)”é%%&&%fr? e%gﬂtetet od

cdpFi s YhgURR a dENRGakbhpesatd | (VReptdideh chempsmyd afMII) in
the like can. be nentioned. For exanple, -the groups
thiesprébedcen 0 Provéipbie @onpgsiisd g et and, where

HRERL R, g, EEbnglH % EtceBigIRCRISLY! wo be mseo
id MdIes8€i eneemandtbhe .15 keo Tanpbe frmnib neadbout 1.1 mol to

L Recatioallyy Jeptabulyl sarbamie grau GROC LouR): or the
céﬁﬁéﬁgﬂﬁg-é§%§¥h€geb% Redd N about 1.0 to 1.5 mol,
preferably about 1.1 mol to 1.3 mol, per 1.0 mol of
compound (VI). As the condensing agent, for example,
carbodiimides (DCC (i.e., 1,3-dicyclohexylcarbodiimide),
WSC (i.e., l-ethyl-3-(3-dimethylaminopropyl)carbodiimide
hydrochloride), DIC (i.e., 2—dimethylaminoisopropylchloride
hydrochloride) etc.), phosphotic acid derivatives (e.g.,
diethyl cyanophosphate, diphenylphosphoryl azide, BOP-C1
(i.e., bis(2-oxo-3-oxazolidinyl)phosphoryl chloride) etc.)
and the like can be mentioned. The amount of the base to
be used is about 2.0 mol to 5.0 mol, preferably about 3.0
mol to 4.0 mol, per 1.0 mol of compound (VI). As the base,
for example, inorganic bases such as sodium hydride, sodium
hydroxide, potassium hydroxide and the like, aromatic
amines such as pyridine, lutidine and the like, tertiary

amines such as triethylamine, tripropylamine, tributylamine
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RB RONHP " Ren + R-CHO+\~n-~f 11 RO I NH OR

RO NR2 10 2 10 H (II) (111) (V) (Ib) wherein Rs are
WQMﬁﬂ?ﬂsm oL different and each is Cl_6 al kyl PEBIRR005/008558

met hyl , ethyl etc.), P is a protectin roup,..and
cystirh o3y hgdme el 481 88r| r%e”odig%‘v'gy&@g‘%w%ﬁéﬁgﬁwﬁoz‘“ N

P P. >/ 58y_ : to j s di
O e amauny T by T RHor 6 he o aprmtneppyrzotidine,
N-RieR3yRecRphid, 1 i iR6=Phd( wiher el 1k &, msmprprotett engrixture of

group), and_conpound V). i nst ead._of .c ound (I [
WS RN 2T Ps %{%%nyaar%% 1 rere%n%sﬁn&lﬁ{%”)aaﬁdgsve’d :Mn
adPPPYRd ChldpodAt hechr 38N08 05153 &M@ ¥8Edl ®y a method
synt hesi ze conpound (Ib). Wiile the solvent for this'

cormgact $ bngi sepcitipagt companind | (V) edidh 2 ongagditire

reactijon prqceeds, for, e l e, aromat] c. i s
d%ﬁﬂ%@ﬁf¥? R I6§§W%?%8dh¢§ﬁ§®arb%thdlf%ﬁ%%?gég§des' acid
ardly Phagks , hudrosas besteelsvent Ste 26QMald icd hydi agardicindes,

golvepts, et her solvents, anide solvents, nitrile
acsiglazhties @tw .t urendf theo b¥kepre ki nds t hereof, and

the |i d. th , brrile,
he |1 K EPEERREPHAY o EHRE FEHSToRC dRpaIa T B0 S0t

wikh QepesahkeC ¢ 100€hprefesahby C 4 0s60€Cenktheinert to
reaction tinme is generally 1 hr to 24 hr, preferably 2

the reagthen.| nWite af Brenerliveitl +eaBpitoParsieHéarly

.pr.ot ecting roup_represent ed. - Sk
LB S8 aPorsshi bnheorattert O BF S Fhor o5okt A B
adeapiBeamien i onedentlhe HLIegenaned Mxduoeaabon
endo-form and exo- form conpounds obtained in Schenge 1

sorveehamead iphpbic REALROAR HROPsEPAVER Bhd BEPFE ek’

o PR i SUED P R L L L2A e solvents,
nitrile solvents, a mixture of two or more kinds thereof,
and the like are used. Of these, acetonitrile, N,N-
dimethylformamide and the like are preferable. The
reaction température is generally 0°C to 40°C, preferably
room temperatﬁre (ca. 10°C to ca. 35°C, more preferably
ca. 15°C to ca. 25°C). The reaction time is generally

0.5 hr to 24 hr, preferably 1 hr to 2 hr.

The compound (Ic) can be converted to the
corresponding oxidized form by treating with an
oxidizing agent, such as manganese dioxide, DDQ (i.e.,
2,3-dichloro-5,6-dicyano-1,4-benzoquinone) and the like.

In aﬁy case, when further desired, compound (I)
can be synthesized by known deprotection, acylation,
alkylation, hydrogenation, oxidation, reduction, carbon
chain extension or substituent exchange reaction alone,
or in a combination of two or more of them. As these
reactions, for example, the method described in |

Shinjikkenkagakukoza 14, vol.lS} 1977 (Maruzen Press)
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Scheme 3 R6, N R6 -OH R NR8 ~WR5)n (VIl) R8 ~CR4AR5)n
(la) or (Ib) I R3-r I RRRO/ NR RO/ NR2 R10 H
WORR@sHIINQ (I c) wherein R6' is (1) (cyclic groR@I/JP2005/008558

optional |y having substituent(s))-carbonyl, (2)
angldkcléxﬁ/J khkpoaye @RRbLPEPFY 64 WO 2005/ 105802
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protecting group can be renoved . according to t .
MRS KB G SR TSN 19 REEAOH TS G L1 e
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in 15 uhen PLegeRee o Brshitbablies comtensiery iageat free form
and, where necessary, a base. The anount of conpound

by( WHY abobe-meadtiosedbsercl PRpl itoMBi5 M| converted

. _preferab about 1.1 | to 1.2 p | ..of
mgarp?oﬁﬁ_&%VP)c.wﬁw%l%%ngﬁt LT %ﬁ&eﬁie.%%‘g%‘ggﬁf groen 2
de%qmdptsdawtié. Ot ihel nd , a28aprsf erabt gnabeut

.1 ol to 1.3 nol, per 1.0 nol of conpound (VI). As
comive torndehsiteg aagehee fermexahpreothedy Faf F 69 ®dEY to

CJEV§%ti%h§1dH@%H§@§¥ylfﬁEbQWHﬂQ&%%’(I) thus obtained can
be isolated and purified from the reaction mixture by
known means, such as phase transfer, concentration,
solvent extraction, fractionation, crystallization,
recrystallization, chromatography and the like.

The compound (I), a salt thereof and a piodrug
thereof according to the present invention (hereinafter
sometimes to be abbreviated as the compound of the
present invention) have a superior NK2 receptor
antagonistic action. The compound of the present
invention shows low toxicity (e.g., acute toxicity,
chronic toxicity, genetic toxicity, reproductive
toxicity, cardiotoxicity, drug interaction,
carcinogenicity) and is safe.

The present inventors have found that a tricyclic
compound having a partial structure represented by the

formula
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W5C (i .e.,
1- et hyl - 3-(3-di net hyl am nopr opyl ) car bodi i m de

whyasoeishori de), DIC (i.e., PCT/JP2005/008558
2-di met hyl ami noi sopr opyl chl ori de 25 hydrochl ori de)
etc.), phospnhqtic acid derivatives (e.g., diethyl

cyanophosp'ate,(ﬁﬁ menyl phosphoryl azi de, BOP-C
e hi - gk0- 3- oxazol i di nyl ) phosphoryl chl ori de)

’ 5 pbe used is about 2.0 nol to 5.0 nol,
ably_apout 3.0 30 nol to 4.0 nol, per 1.0 nol of
fvT). As the base, for exanple, inorganic
bases such as sodi um hydri de, sodi um hydroxi de,
wheatassi nmilsy diroxineegrd tofe 1 ike, Saremstic  ami nes
such as pyridine, lutidine and the ljk

‘ Iliﬂ?ﬁ%rgggﬁQE;?r?%?ﬁéFaQQQé]?fiﬁrgﬁﬁﬁﬁénrghgnyand'a

salild beit ¥i-apiene, He IO 28Rmk03802 PEEeHZN054R088%8 istic
cycl ohexyl di met hyl am ne, 4-di net hyl am nopyridine, N, N
acdiimst hybadi leinee, safeeahyd giyreféphein duration (e.g.,

N- net hyl [idi N- et hyl hol.j. he lik
R AT L DL T DR ROBE S Fantbr V0P R, S Rbr cof |
and therdd kgoab@ Wsdsl. ot Nthcagdidd Ot CORRAMNbLA I Bhving a

~can be al so obtained by a nethod conprising reactin

suEmpbendNEY regeptarr eadtdyenigeicy &9 veCBf a@@nﬁcﬁﬁﬁll as
VI | €.0.., acid hali ,acl n ' a

ag(eeﬁ%% s],gogsf%lres,plé%ﬁbgylh%g{ aszgafljl“%{ag? t%gelrad%g(?%gsgtgt \C@)S,eases

sl 4 deihirkemmd: Adnabragdoustyict Hisaenesi ¢r.ilgs , atopy,
carried out w thout solvent or in the presence of a

deggma/ehtipneeERE S t hBSPEAAT bh: PRCPEAhPEBRFEAC S/

o1 PR ELEYLANd Vs L ghtl%%r?asr' 089583 dhe 5AELON rhinitis,
proceeds, for exanple, arondtic am ne solvents,
rHealmgenained ddr e as how stfe st venti £i sal ighaedbporosis,
hydr ocar bon sol vents, aromatic throcarbon SO|Ven}S%Pe

mugthie? L © s SEVETHSS L aini B8 "IRENt &1 TLFirt (G RESbF Tt

R U Eath | R S TRGE s petegin M bEE ke couon,
ardi niihyheaer e déi asdskelze dn kehar eepriefat abbevoTize D0stem
[%E%?;ngpgg%eﬂgéggg,l SlfDa %{nierggérll spnc,: tmoefgrcl:&:holia, anxiety
neurosis, compulsive neurosis, panic disorder, dementia
(e.g., Alzheimer's diéease and the like) and the likel],
gastrointestinal diseases [for example, functional
gastrointestinal diseases (e.g., irritable bowel
syndrome, nonulcer dyspepsia and the like), ulcerative
colitis, Crohn’'s disease, abnormalities caused by urease
positive herical gram negative bacteria (e.g.,
Helicobacter pylori and the like) (e.g., gastritis,
gastric ulcer and the like) and the like], vomiting,
abnormal urination (e.g., pollakiuria, incontinence of
urine, and the like), circulartory diseases (e.g.,

angina pectoris, hypertension, cardiac failure,

thrombosis and the like), immune abnormality, cancer,
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roomtenperature (ca. 10Cto ca,. 35C, nore preferably
ca. 15Cto ca. 25C). The reaction tinme is generally
W@Z(E)Smssm) 24 hr, preferably 1 hr to 2 hr. ThePCDIRROINDSSSS

I&& can be converted to the 25 correspondi n .
.vdm*z’e&tﬂmn byatfdiagC i eh & SAPAFzi P HyEndermatitis,

e d \

Se} d| C gﬁ@%%%cé?dl %gé%g%l %éizlggalanc?n% c%\ﬁgatdﬁgn rhythm
dilddkedet naady ttasel i Wbednf mamhels desig.edmiceppoabs, (Hgmsters,

can be synthesi zed by known deprotection, acylation
raBBL i ky Pt olods, dPGYERST | GHceRd HRRFEHS» rEdlt] GRdl the

bon chain extension or substituent exchange
reaétion alone, or in a conbination of two or nore of
them ASf ttiesee,r edcdy oase ﬁseﬁwbnm$eagEM§smﬁmndthe

described in Shinjikkenkagaku vol .15, 1977 .
POy RRLer 889/ BB %9966*5‘191‘1% gzgﬁéﬂtfﬁz’b% / 008558

awrcsbﬁtleg%qr@arle &mpbayed (degconpeund{hlet Busel

btai ned can be isolated and purified fromthe
synﬂmnmen mioxtuiree bydyhp epeds akdowheperike; such as

extractj.on, ncentratio trali zatlon .

TN TR ERET SR oR AR (r o tnventing 1o
adeW OBt egeaPh)s 4 hhRakak&leu €hd fakeemaPhyo mammals such
preparative high performance |iquid chromatography

as( HRIiGn apdertdie- btbssuﬁélq)r%#m%a@ls\téaﬂi%| generally
1 LOYBL 00LaBhY, LIDAPLal ol el e BN AL by CabOrarilet,

Caesied product 1's ai ned

cdgae é Of(ﬂhcm(ldﬂ@g abeye- mapdoned meadidcapsileNyy gewder,
converted into a salt according to conventiona

gnestihbrlsa s, ’C\kh%nlhkede@nrdecp%ﬁ%@m@?alls ad%ﬁhﬂhéaréstlspn as
sal I can erte t
lné’n (%?fé(:?néal g)c Sl?% 8 eﬁé{] Ipf E@ orTlIj'he

0) cor conventi ona ods

“retedallr) ﬂﬂ&mu@bbaumﬁiavwmohe |&Mtﬁamhandlar
purified fromthe reaction mxture known mneans,
suRRIHE 2B e pHase Jtﬁ*éﬁ%f’éganoorﬂcfé%ﬁ‘ﬁﬁlséﬁ intradermal,

instillation, intracerebral, rectal, vaginal,
intraperitoneal, intratumor, tumor proximal
administration and the like and direct administration
into a lesion.

While the dose of the compound of the present
invention varies depending on the administration route,
symptoms and the like, it is, for example, 0.01-1000
mg/kg body weight/day, preferably 0.01-100 mg/kg body
weight/day, more preferably 0.5-100 mg/kg body
weight/day, particularly preferably 0.1-10 mg/kg body
weight/day, further preferably 1-50 mg/kg body
weight/day, particularly preferably 1-25 mg/kg body
weight/day, for, for example, oral administration to
patients with irritable bowel syndrome (adult, body
weight 40 to 80 kg: e.g., 60 kg). This amount can be

administered once a day or in 2 or 3 portions a day.
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sol vent extraction, fractionation, crystallization, 20
recrystallization, chromatography and the |ike. The

w@orvpoesse2 (1), a salt thereof and a prodrug tPEr/@&005/008558
according to the present jinvention (hereinafter

sonet i T t GOBROMBYST ¥ aFBE R AR EohBYGAE U1 t ign Pe
adﬂf§§@twi@ﬁegﬂéﬁgcgﬁ¥%f%&%@?réeﬁe Kageeephekidys and
antagoni stic-action. ThHe corpound of the present
admivend tepesheowsal by boxipeitentfergllyaas esobktcity

chronic toxicity, genetic toxicity, .reproductive
quﬁé%ﬁ?&?“éaﬁﬂ%ﬁo%?cFﬁﬁi%ﬁugc?ngﬂgmNQﬁﬁnu S, powder

GRTGh DOGEREC! I ANGuhd 39:Tbe Prasent akny 5
“Nave ?oun that a tchycﬁﬁ%ﬁp%onpound havingaa pg???gl
irsfegaict oneaneprigsent teby the fornmula 67 WO

2005/ 105802 PCT/ JP2005/ 008558 C N wherein n.i
an imxﬁﬁwg%FmTQQ}%gl%ﬁg§y-§ éé%%@gﬁﬁsﬁggﬁ%%fé pénd°v®

o aﬁﬁgoH?|gﬂyyqénﬁadbérﬁﬁﬂfstBShQ@&ﬂﬁbﬁaﬂlpoh@Hd as
receptor antagonistic 5 action, and are safe and

sﬁanmﬂm@ymEquﬂ&¢$oﬂf(@qygarébééﬂﬁa@nqtW?ed, which are
2R gOgh BT Yo LIS eole | THE (eIl a0k st grant

superior Feceptor

ANt AYPDESbire A0k P0AKE USSIvnas cagersButobnt ke d,

prophyl axis and/or treatment of diseases lo such as ' .
sus¢rdhag ewenrt al L epgion idi seasegepd g bugfgpyand soothing
dermatitis, herpes sQri.asis, .a r it
295fton 8ro§5§t ol iE’/jéegﬁl r?otﬁiaérr?/sdi éégggc,hé;pg?ﬁrgn' Rhere
nddédéikg, adEindyesmia Widpsraadioecarsdhicht bs
osteoporosis, nultiple sclerosis, conjunctivitis,
Preservasized tat ISXERAt, e o rhigr A9RP tnediagfigher and

R DBl Vot i, EOUBNe A urier e ¢ seases

Par ki ngmpi 38 thel alchohbaeguaideael ycomposition varies
depending on the dosage form, the administration method,
c%rrier and the like, the composition can be produced by
adding the compound of the present invention in a |
proportion of generally 0.01-100% (w/w), preferably 0.1-
95% (w/w), of the total amount of the preparation
according to a conventional method. '

For example, the compound of the present
invention can be used in combination with other active
ingredients (hereinafter to be abbreviated as
concomitant drug).

While the compound of the present invention shows
a superior NK2 receptor antagonistic action when used as
a single agent, its effect can be still more enhanced by
the use together with one or more of the concomitant
drugs (combined use of multi-agents).

As the concomitant drug, for example, the

following can be mentioned.
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neur osi s,

conpul si ve neurosis, panic disorder,

denentia (e.g., Al zheiner's disease and the |like) and

W beshodse]

functi

cause

20 gastrointestinal diseases [for BXEMME/008558

onal gastrointestinal .diseases (e.g., irritable
(1pokdle raRRME bRe 29F0HT cEPTdFdFdR S5 and the 1ike),

U|Cef§EBX§n gﬂh& 4 Pt o’ ﬁedéseaéﬁanQD0£HEhuhmﬁs

y ur

positive

rtcal gram negati ve

prbpetrartiiohe. gxtr2iited i Epbactdre pybviheawd tdwliheke)

sl e e el a0 e
geﬂg%lﬁ“éﬂ fneé@%ﬂg'{@gﬁﬁlﬁhelﬁéfﬁg aadndhe dhkg) coli or

(e
PaprEea

circ

art

i sedses (e.g., angina pectoris,

a bymyﬂﬁnsmsullmamﬂnm,fprba@mlnﬁ)zhncnb®§Q#%md fragment

I'ike)

i mmune %bnor

OrPé“F/rJlPQ%BYGOQ
l1?%%ea%%%uﬁ@ha&égﬂé%@héésamﬁ%@%&%ﬁla@@ﬁhnge.g.,

ataxi a, dysgnosia or circadian rh

ity, cancer

+Rf d&ri%r, %%Fd?m?a 3?3185%%%

m di sorder and

pibthd iltdeona hydmmichlergde nmtewotatszonawteesiglitazone

rabbit

S, Vi h
orpad s A S e ERe) T F e MR DR ST aRRY 0.
KrbQL dne pRLephy! ad-sp andeelk hr eal nghh cofs fdies | mﬁallbltors

gastr0|ntest|na

di seases (e.g., irritable bowel

(esgndnynglnbnmanﬂangb@§§ham%ﬁﬂ%ﬁ@lhlﬁ@19RPV%Eﬁ e ) -
4gkog?fggvp§)sen Eﬁ%ﬁ“'@gEfér r%}f@iﬁqﬁa%tc ),

blgowDo

e

P56 marmal s suc unan

suulf%dyiﬁerease @drg nj st6abuangener alg[Ly.belrm:lamIBde f or
e, oral admnistration as tablet, capsu
gliicdciaiiag SboRERRAE AR C IS améﬁe,paﬁﬁﬁohfgamlde,

O gtﬂgdtehe%l :?x?ev:i‘g reer_né & at ﬁﬁ@mcﬂfﬁéf at ham 135

exanpl

glgﬁﬁpul

sec@ﬁ%ﬁﬁ@@ﬂé

subcut

sugp

and'the 1i ke

umgkydESrepbgamﬁnnmS sahﬁanMEmudau

aneous, intraor i ntranas ntr I
miftdsth In ke oRT dits et ebia Sarle’E:?lanr\? ma ngn?
nateglinide etc.), dipeptidylpeptidase IV 1nhibitors

(e.g.,
(e.g.,
AZ40140

NVP-DPP-278,

PT-100, P32/98 etc.), B3 agonists

CL-316243, SR-58611-A, UL-TG-307, AJ-9677,

etc.), amyrin agonists (e.g., pramlintide etc.),

phosphotyrosine phosphatase inhibitors (e.g., vanadic

acid etc.), gluconeogenesis inhibitors (e.g., glycogen

phosphorylase inhibitors, glucose-6-phosphatase

inhibit

ors, glucagon antagonists etc.), SGLT (i.e.,

sodium-glucose cotransporter) inhibitors (e.g., T-1095

etc.) a

nd the like.

(2) Therapeutic agents for diabetic complications

Aldose reductase inhibitors (e.g., tolrestat,

epalres
860), m

factors

ALT-945,

tat, zenarestat, zopolrestat, fidarestat (SNK-

inalrestat (ARI-509), CT-112 etc.), neurotrophic’

(e.g., NGF, NT-3 etc.), AGE inhibitors (e.g.,

pimagedine,

pyratoxathine, N-phenacylthiazolium
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20 intraperitoneal, intratunor, tunor proxinal
adm nistration and the |ike and direct adm nistration
WO nios/16580esi on. VWil e the dose of the conpoundP@f/Jr2e5/008558
resent invention varies dependjng on.the

brigavidn st AEELG8 HoutBrO-28 65kt ol ARG o TXXES™ ¢
sca%refxreé) %?;qugi 18'01'9}0%%9% 8 QQQV)V\B'&JE&S*@X&

pre Kg body wei ght/'day, nore
vaﬁmﬁxﬂambySO(é—bM)r@ikgumxﬁe aecght Adaly,the like.

particularly preferaply 0.1-10 ng/ kg body weight/day,
(3ﬁwAQE&thgFéﬁﬂﬂ%F@?%Oaﬁﬁﬁ&fbody 30 wei ght/ day,

partS?H%TH3@&%§£§ﬁ@@'ﬁﬁhé§ Aok G Rodys + ¥BbaAhtyHahesis

or "exanple, oral administration to patients
1nWﬂH1twrstabI@'mmmiasyﬁdaﬂmn(aﬂumvasmﬁganmelgﬁﬁ3$atln,
Thi s anount

t
a@é%ﬁ?ﬁ%%%?@d &%ﬂ¥%§ﬁ%§18p|9?€}%?S%a&ﬁ%|d%§t &r salts
(e6% VO @9@5()%0%%@% RGTEIP2QA%/ 0)085§§ua1@1é30§'§91@ﬂ1’1@s@f

t e ‘present invention can be adni xed with
mmlmamrsgpcam:yomt@ppammmss i bryiaed tmibed nFstdidsd

orally or parent raIIy Lepar. ch as
Lopisi 9 eabedte, (Grantl e B AT FR B,

s1|xdﬂlbx.@|a9éep@'1§.tﬂd3ﬂ‘1§b§é!€€ 2% SYY Ufnd rtweecnim and the

i ke. As phanacologlcally acceptabl e carrier, various

(40r grpetensiiner geaeetearri ers conventional ly used as

5L B oL AR SRl ALER: 2L 0T BT ot o e,

Z0 a cant

c%?ﬁﬁﬂﬁﬁgraéhaﬂéﬁrﬁplldepﬁﬁﬁﬁhléﬁBS) Samehdtensin IT
ssolution aid suspendi ng agent, isotonicity age
anfidaRiahg sGotdi ngloggeiaRor 95 %aEFéBaﬂﬂiéﬁgtll etc.),

caéirclzd:’l.\}rpe 1’1'1:5 Vwﬁiias ZS%eSS%aYnléggltn' Vesnff’édlplne,

prepar a Ion prieservati ant’i’oxi dant,

amxﬂdﬁﬂﬁ@eag%mbnﬁﬂmpiﬁéernmnhrdhplhek@tnuﬂbec&hmldlne
an%?%gle.lyﬂgle t he pharmaceutical conposition varies
(5) Antiobesity agents

Antiobesity drugs acting on the central nervous
system (e.g. dexfenfluramine, fenfluramine, phentermine,
sibutramine, anfepramon, dexamphetamine, mazindol,
phenylpropanolamine, clobenzorex etc.), pancreatic
lipase inhibitors (e.g. orlistat etc.), B3 agonists
(e.g. CL-316243, SR-58611-A, UL-TG-307, AJ-9677, AZ40140
etc.), anorectic peptides (e.g. leptin, CNTF (Ciliary
Neurotrophic Factor) etc.), cholecystokinin agonists
(e.g. lintitript, FPL-15849 etc.) and the like.
(6) Diuretic agents

Xanthine derivatives (e.g., theobromine and sodium
salicylate, theobromine and calcium salicylate etc.j,
thiazide preparations (e.g., ethiazide,
cyclopenthiazide, trichlormethiazide,

hydrochlorothiazide, hydroflumethiazide,
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dependi ng on the dosage form the adm nistration

met hod, carrier and the |ike, the conposition can be
w@e@dnewso2 by 20 addi ng the conpound of the prBGEM2005/008558

invention in a proportion of generally 0.01-100% |,

0
bepx Y BF erdlai ytiniaz 1gsu, @FN L UEE 2k « Rt YaRd@Rde

mﬁﬁ&#éﬁ%@ﬁ?%@%ﬁéo e??fcogyﬂghfgo§t%9@ﬁ%“ﬂf@§5r§i§ons

or “éxanp he conpound of the present
(d.nyentsphroan I tsed, | nrdenbieménenewid.h ot berbactatee
ingredients (hereinafter to be abbreviated, as
dedortoht e aft 11 toRP| d ot co%%aﬁ&O&fa%@e pP&Sent-

chg.gbtvxea%éﬂ em%mdfgrééma@ Y K2 & £EBRION (&N agoni st ¢

I on en use 30 a'single agent, 1ts effect can
chiesthal idone enabhcedilbdy, thelasemtidgetdies. W t hzosemide,
~or nmore_of the concomitant, drugs é onbkped use of .
ispAqTRigdent §FRaTYRECCHIT 'tghf g?&d % orP BREAECE 4 -

FutdEs o P4 LOWIHRY GA0 bergentioned. 70 WO 2005/ 105802
PCT/ JP2005/ 008558 (1) Therapeutic agents for diabetes

(7)nHemopheparsuibhs fgegts animal insulin

preparations, extracted fromthe bovi ne or_sw ne
panc@ég¥141 A PASHSS ?e%araﬁxﬁ%?% %Fﬁ%&ﬂﬁ&?by a
i enrihe erdi neerhfgabeahni e gbnd skschesighi,a coli
or a yeast; insulin zinc, protamne zinc insulin;
mefitegrentater, derflackoureicihstten) (e cRpLcinSstadie )
nd the. like], insulin resistance.inpravin gent _
xRt O b R it YA or T4 WSgH {5 o0g, PLen®
deaSi&dl | tazena ok HFitksS (@leaf eviddTi3tlindGrdhBlesine,
YM 440, G -262570, KRP-297, FK-614, CS-0l1 etc.),
Tagxolyl eicos) dasd smht biner saghoplatisgl igfoaRos 468 Bk, the
iglitol,. emglit,ate et % [ { d (& G 1
. = 0. h
lﬁf%nf&%ﬁ%%cﬁng&lﬁr§ g% 8F%ﬁ#%§%%)?ér§m%%ﬁ& Ureas °°
Fultesifl on § ONBG-amd eu 1 ghi e e deikds glicl azi de,
chl or propam de, , t ol azam de, acet ohexam de,
(8) Immunotherapeutic agents
Microorganism— or bacterium-derived components
(e.g., muramyl dipeptide derivatives, Picibanil etc.),
immunopotentiator pqusaccharides (e.g., lentinan,
schizophyllan, krestin etc.), genetically engineered
cytokines (e.g., interferons, interleukins (IL) etc.),
colony stimulating agents (e.g., granulocyte colony
stimulating factor, erythropoietin etc.) and the like.
Particularly, IL-1, IL-2, IL-12 and the like.
(9) Pharmaceutical agents confirmed to show cachexia
improving effect in animal model or clinical use
Progesterone derivatives (e.g., megestrol acetate)

[Journal of Clinical Oncology, vol. 12, p. 213-225,

(1994) 1, metoclopramide pharmaceutical agent,
tetrahydrocannabinol pharmaceutical agents (literatures
are as mentioned above), fat metabolism improvers (e.g.,

eicosapentaenoic acid etc.) British Journal of Cancer,

73



10

15

20

25

30

gl ycl opyram de, glinepiride.etc.), and other insulin
secretagogues (e.g., repaglinide, senaglinide,
woraosgbisat de or its cal cium salt hydr at e, GLP-RCT/JP2005/008558

nat e I|nide et c. di epti d Ipe V |nh|b|t%[
voln (€8 g. P - NJR- %78 9@?’100 gg?. 3‘8%&18“?“('3 Lo
a%%#ﬁ%@%gs %%ﬁ%ﬁﬁﬁl?ﬁ%Gaﬁ&Lf%25§gl%‘%n&J K95§Qét1n M,

‘anyrt1 h agoni sts (e. g

whmuhﬂanélmmaﬂfa¢toqﬂmmmhnb¢ummngaphohﬁmﬂ%weand the like.

i nhibitors vanadic acid etc.), gluconeogenesis
(¥QNN&ﬂF%H¥9?¥9%%1C§Iycogen 25 phosphoryl ase

'nh'gﬁéyéidgiuﬁeéﬁﬂ%FW@SQhat@%%amé*%gbb@éietc ), sodium
gl ucagon antagonists etc.), SGAT (i

hysaznld;mgltacowccbcboangp@ﬁtsa)mhhbbuttoofr% (e:g:., T-1095
n% %andthe é T%ﬁ}geutlﬁagentsfor

Y$%c&8hm5§§ﬁpﬁ =130 RRECFEFUCct™Ze T nfiTBitor s

Mﬁiﬁbx1&9bre%%¥ecoﬁﬁﬁ|r%ﬁﬁﬁcoi@ﬁa@%ﬁiﬂ,and the like.
zopol rest at, fidarest at (SNK- 860), m nal restat

(JARIOBRS®Ys CT-112 etc.), neurotrophlc factors (e.g.,

Al h t
E O AR A e e 1 o AT 11 451 o S0
RIrEAE8RY RCHLIRAQAS 0Q85p8, Wwrime devXd8.F; A66)saptide

O 226 etc.é, active oxygen scavengers (e.g
ettchi)octqec,malea BEEVPUST P EBEGM afdshey | drEos ((se v

Y T A

:mﬁ_)}{ﬂtahﬁ.?des futixddiofes, (Eapzetiimyadatépin sicadsimdiepine
| ovastatin, atorvastatin, fluvastatin, cerlvastatl
etgt- kheamtwm%ul%%ngs (80 un%%faPttré%n? et enj?larrhythmlcs

<eh.§(;a' A 1 S;Ly% shase i gg, 85319 d | Péé&ﬁt%m%’rﬁ‘éjﬁds (e.g.

i'ng triglyceri'de OWEri ng action
AHMﬁEﬂ4b;aéﬁdo¢heﬂuhrah@eptmnﬁaﬂnaganlsﬂsrwﬁ|QqukBT 627) ,
etc.) and the |ike. (4). nS|ve a ent s Aggiotensin
m%kﬁﬁféﬂlﬁnﬁpéﬁﬂ%elilﬁﬁpﬂltt ? amadoly,

indoleamine uptake inhibitors (e.g., furoxetine,
paroxetine), narcotic analgesics (e.g., morphine), GABA
receptor agonists (e.g., gabapentin), GABA uptake
inhibitors (e.g., tiagabine), o, receptor agonists (e.g.,
clonidine), focal analgesics (e.g., capsaicin), protein
kinase C inhibitors (e.g., LY-333531), anxiolytics (e.g.,

benzodiazepins), phosphodiesterase inhibitors (e.g.,

sildenafil), dopamine receptor agonists (e.g., apomorphine),

anticholinergic agents, a; receptor blockers (e.g.,
tamsulosin), muscle relaxants (e.g., baciofen and the
like), potassium channel openers (e.g., nicorandil),
calcium channel blockers (e.g., nifedipine),
prophylactic and/or therapeutic drug for Alzheimer’s
disease (e.g., donepezil, rivastigmine, galantamine),
therapeutic drug for Parkinsonism (e.g., L-dopa),

antithrombotics (e.g., aspirin,'cilostazol), NK2
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captopril, enalapril, delapril etc.), angiotensin I

15 antagonists (e.g., losartan, candesartan cilexetil
w&p(;nsoéossozal ci um ant agoni sts (e.g., manidi pi nePCT/JP2005/008558

ni f edi pi ne, am odi pi ne, efonidipine, nicardipine, :
reneRsOL CPERHTE BhE - { FEGTARET ESF ARIDLRST  § WgditEection
e%ggS.A”té G5kt UgS ; AGLIG 08 T DERGRAL Ahe NERKUS ap ]
(s tén1%§.g.%ﬁ£§én?ﬂuran1ne, fenfrhranine?' apine).
t hehenp en trii e drsj bt r achnen ianf ebs droie,t idex app hooad 1ie,

Jmazi ndol, phenyl propanol am ng, , cl obenzo tc..),
aigart At e 1 piSbl PRRFHlor Sk b5 o8 1 AT SBAEY, 03
c 1990 $L§+25 Af Gn&l13%8243, SR-58611-A, UL-TG 307,

AT-9677, 40140 etc.), anorectic peptides (e.qg.
| eptiiay, OhNEFFcp@biirad udeurdt ridphi colpoued @f cthe present

. chol ecystokinin agonists . (e.g. . lintitript,.FPL-15849
LR L4RSEhD THR ooOPBP Y T €7 Gent S S0t AR d the
addfih Vet k483 o & , thReeynpdwed ape oM UresahitClilmtention

t heobronine and cal ciumsalicylate etc.), thiazide
amst epae atpogoniccant driica enotcyeisdient hedzi déhe compound

ri.chl or net hi_azi de hydr ochl o hi_ azj .
oI DERBCA A HEe™ 72D S0DSr 105803 i tent drug can be
ad?GH 102002008558n hana ek eehbar etubpedde, ‘

penflutizide, polythiazide, nethyclothiazide etc.),
s igm 1 e desusrlohe @F epavaliomdmieigteryd rahofaddsitent

triamegene . etc.),.-C 0 a inhi, bjt.ors
LIEEY: efa%%t ggglearﬁ%e%?c.g)%?l%ogﬂﬁgér(g%eﬁ?? esu o%%m de
dd¥&pRriabkons der@ing ekl aridatibdenelirefcasigensed, and

i ndapam de etc.), azosem de, isosorbjde, -ethacrynic
caa}:g Epiéﬁﬁﬁ%‘?ekﬁnﬁeﬁﬁ%@d PEPSIEHE 3Rd |

4 ut i . o

A s D BTy o s b e g o
coilh Bgenishs aral gthe like.

The administration mode of the compound of the

pgesent invention and the concomitant drug is not
particularly restricted, and it is sufficient if the
compound of the present invention and the concomitant
drug are combined on administration. Examples of such
administration mode include the following:

(1) The compound of the present invention and the
concomitant drug are simultaneously produced to give a

single preparation which is administered. (2) The

.compound of the present invention and the concomitant

drug are separately produced to give two kinds of
preparations which are administered simultaneously by
the same administration route. (3) The compound of the
present invention and the concomitant drug are
separately produced to give two kinds of preparations
which are administered by the same administration route

only at the different times. (4) The compound of the

75



10

15

20

25

30

met hotrexate, 5-fluorouracil etc.), carcinostatic
antibiotics (e.g., mtonycin, adrianmycin etc.), plant-
W(?goo_?_)\lw:marc:l )nost atics (e.g., vincristine, viPOE$I20€5/008558
axo| etc.), cisplatin, carbop|latin, etoposide and
pregent | kevepiiorc @ig | Yhes confielt & ddféqup vat Fves
F - By tul eJdd i
= P e B Sotat £ iMooy gt oy Cay TrebBkations
whbagit erieinadatindedt coaponemus ta@fedesyy, bwreng| different
di pepti de derivatives, Picibanil etc.),
adm%ﬁkﬁﬁEﬁEhPPaF&”Eﬁﬁysa&?uﬁ}6é§ﬂﬂﬁ und, gf; G present
in%%méfmyé ANy 684 8ol Gant 48PEY! 62kl % S aeengd
cytokines (e.g., interferons, interleukins (IL) etc.),
proﬂun?dstongﬁ@hrtw@gbmnés(@ﬁ}prgpamam&gn% €l 6hy a1z
stimulatin actqr, erythropaietin,etc.) and the |
adp&m%*aﬁ?gy, Ve $t¥§?r|eﬁl9ﬁf%fﬂanﬁﬁ§)ﬁa?%<%?n(gfutlées only
atPRAarfBCLUh ECali ragent 8o 0Bk Bl | OtABOW AL e acE the
I mproving effect in animal nodel or clinical use
pr@ﬂgﬁﬁt%nmaetd@ﬁ\ﬁmdvbbe(@quom%§é§¢r&r%&e¥5?e) 30
Jour nal of Clini.cal Oncol ogy,.  vol. ¥ -2
admiggs Fe TR & J %ﬁnagaﬁﬁm* %eﬁ?igéé £§§§?§e 6%der) and

rhieetirahy dr oeanpaki FJ1 Phdi ABGewH«d agaiihSstration modes
(literatures' are as nentioned above), fat netabolism

ariemmrolkestivedy akbrevipamchendi Ehacic@ ety tapitt pgent of
Journal of Cancer.. 73 WO 2005/105802 PCT/ JP2005/ 008558

thﬁﬂ?r%%fn%.l?ﬁf%ﬁk??lQQS)], growt h hornone, |GF-1,
ant irpedi @sn agal ksin tTNy@ntLbE, dHe Gpaedeancdsteenhidp has
which are the factors introducing cachexia, and_th

lowi Keoxig ity Amichhi @i s&pdP 15 ot BR6i Gé’lmpé@}é‘h‘{lsoafe.tgl.‘%

o SEL RSB IF by, TV BEO0SI oo
cHRIWIBARNA, draxprrofiebe mElxed caaycoanjiingxteam method
kn%evjne C}?é(llf b s er, Ofweic“gl'i( ! g Le)gl%'r)m aacngl 58:? clailliey' a c( c::Lel tgblleer S
cérrier to give pharmaceutical compositions, for
example, tablets (including a sugar—-coated tablet, film-
coated tablet), powders, granules, capsules (including a
soft capsule), solutions, injections, suppositories,
sustained release agents and the like which can bé
safely administered orally or parenterally (e.g., local,
rectum, vein, and the like).

As a pharmacologically acceptable carrier which may
be used for preparing the concomitant agent of . the
present invention, those similar to the ones for the
aforementioned pharmaceutical compositions of the
present invention can be used.

The compounding ratio of the compound of the present

invention to the concomitant drug in the concomitant

agent of the present invention can be appropriately
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10 G ycation inhibitors (e.g., ALT-711 etc.), nerve
regeneration stinulators (e.g., Y-128, VX853,
W(p)rz(msapﬂsime etc.), central nervous system actP(rigJijoﬂymssss
nti de ressants_such as desipram n

SR8 SEPRR LG SR arbs AHTL By SEFAL L o8 8Bl e -
o?@ﬁpéﬁfa%awr@&@%ned&%ee&scea , aglt kgRNVL] gant s

anotrigine), antiarrhythmcs (e.qg.,
mexiFlcet i eedmpaest Whohotoneendceapt othei gamgyrd gof the

o R 55 oo Lo BT (5. e
p A AREOL ) i1l 0801 Pe Rt &l d MBIt &S £eOform of a

furoxetine, 20 paroxetine) nar coti c anal gesi cs
pr(e@@ratmnphlane:) USCABAY rarepher ragas stsofeagout 0.01 to

100G Ke) 9tz ARCBhEGr Cadorl Y8 PECRE O oF RPaPRd BY

Wefl . APELERT L L EFHrabl %@mnhbo@rtotcelm ki nase 15
i bitors (e.g., LY-333531), anxiolytics (e.g., 25

Awmdlbﬂéﬁldl’]ﬂn mgsﬁh@d-leesnlﬁﬁhéﬁatﬁmlbl tors (e g.

S| dEnatL L) OPA e, L CEERLON Q00N She e Gy on

apo antlch fnérgic age r eceptor

cNKEESnEe a@ent t @B Ehesiphe s shisChia vieal BXomt 8ifEets
bacl of en and the |ike), potassium channel openers

de(p@rgdlnm e8r Fih I§0r1300§alfé1%rﬁ€ﬁﬁﬁﬁéltltﬂrbck%P§ de gisually
sl GRgl PLABL: < PLPINbAR! ke Andlors hher aRpUlLeoftug Tor

ner-s donepezi | vast P gm ne,

pliya’ﬂ@ﬂ‘ﬁ}aﬂyni)r‘om tdies@apeot. ic g L@O%Obypavrelclcﬂsﬁnl §mrther
dopa), antithronbotics

(e
pr@ﬁw%%m FrowEbyatw. 5006w 1%)%%0§YP@9139%05}°8@%8°H the
Whrqfceegé ﬁgg%ngﬂgts therapeutic drug for H'V

infectio .

, e.g., saquinavir, zidovudine, |am vudine,
nevimmpimi:entheﬁmmdmitidewg sfurh casoni caobistenctinde the
pul m)nar%{8 di seases sal ne t hi ot r opi,um

I
116%n’rlaet CORGRMHE ?taﬁ@e(rh% 9 kégepé%r%%n o BivViRdE T on
ai4seof §bse W%OEM%%@S@EL g+ 9pi8R0 tHhes

conconi t ant the timng of
usually in the range from about 1 to 99.99% by weight,
preferably from about 10 to 90% by weight, based on the
whole preparation.

In the case when the compound of the present
invgntion and the concomitant dfug are separately
prepared respectively, the same contents may be adopted.

The dose of the concomitant agent of the present
invention differs depending on the kind of the compound
of the present invention, age, body weight, condition,
drug form, administration mefhod, administration period
and the like, and for example, for one patient suffering
from irritable bowel syndrome (adult, body weight: about
60 kg), the combination agent is administered orally,

generally at a dose of about 0.01 to about 1000
mg/kg/day, preferably about 0.01 to about 100 mg/kg/day,
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adm ni stration of the conmpound of the present

invention and the concomtant drug is not restricted.
wab@saaspound 10 of the present invention and PEEIP2005/008558

concom tant drug can be adm ni stered to an

mog@niR et pARPY sackb?léét -di A taheBhsk?0 6?94969/ H&Y -
p5¥¥EJUf£§i?d %:&kfée%e% tﬂJﬁ? 58N& EHQEf %spec1ally
cor ng

concom tan rug may déterm ned a

abdage Tlbntoakbpuisedl) agd kb d=ayn, benammxmslafetye
sel ected depending on the admpistrati n sub ect
CogpRURSt Pat tHF MR RSN EFSNTLRBnBEN h&of“ﬁé‘-ant

drude rJbgeadniss rathen madeyof ; hhe e@wﬁ ffinee in a

present 1 nvention and the concomtant drug is not 20
dagaruaﬁn@amyseesemnn@dthandmae|&ss@ésp¢m@ﬂd|abohe varies

co und of the present invention and t concom ta
deFRIGHS CBnHATP on SOACTISCTSE | oRMCBTpI ThS B Sguchan

thdil v LAE KN JTRele ﬁBSEU%%§rEbﬁ@&hﬁ@éﬁbe(éﬁffﬁ%lent
conmpound of the present invention and the

fuemhﬁwntampumﬁg;QN@rsthmuen&nmglyomﬁﬁﬁmﬁﬂ havgi e e
i.ngl e re aration which is adm nistered. (2) The
Bﬂﬁ%E% "the present invention and the conconitant

dr ugnar %zﬁ@@ﬁ‘fab@ Y HY ogdogedmiid givedtwg Wailoefset at any
preparations which are adm ni stered sinmultaneously b%h
e

vaige henbase ddm i sdeaeifdeatoutar e ( By oPHeaibeand o
t t d
da&@ﬁ’arcgréésnpr L%ﬁ?@%lgg %ﬁ tc*tongéjrﬂggmntt?rgrlg%ugl rf% rs

preparati ons

dewhircdt 2g eo adHihR Sé@&eﬁlllw A hegsameergnibudy raéight,
route only at the different tines. (4) The conpound

segfs iithiey 75y WHLZGTH7 908802 TP FRobs e85 58 m pRresésR t LoD
perqvﬁ dﬂ'Fgantlhe &19@08%5% S{%l‘i’grﬁg%of@&?r akgh&aroef the

I've two kin epar ations - Whic
ph@ﬁﬁd&éﬁﬁiedl&pnﬂﬁaﬁe@uehy Mam@eoﬁlémﬁeﬂmlve
adm nj stration raqutes, he conpound of the resent

ingriefin t on28fd &R %bh@emﬁﬂﬂnnﬂFuﬁaaﬁé d¥ely

restricted, and the amount of the drug is, in the case
of oral administration, for example, usually in the
range from about 0.001 to 2000 mg, preferably from about
0.01 to 500 mg, further preferably from about 0.1 to 100
mg, per 1 kg body weight of a mammal and this is usually
administered once to 4 portions divided for one day.

For administration of the concomitant agent of the
present invention, the compound of the present invention
may be administered after administration of the
concomitant drug or the concomitant drug may be
administered after administration of the compound of the
present invention, though they may be administered
simultaneously. When administered at a time interval,
the interval differs depending on the effective
ingredient to be administered, drug form and

administration method, and for éxample, when the
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produced.to give.two kinds of preparations which are

adm ni stered by the different adm nistration routes
womiog/10502 di fferent tines. (for exanple, the cobP@Diredonf0o8s55s

the present invention and the concom tant dru% are 10
coadifiThi 52 BEedrUch thi 39Bdads tefedntiks treverBethreh

Lke. t L] Qu h éﬁ?ﬁ LSstration

Whﬁg%%ééﬁgrébgngtc iggl§8§bg¥%%%%?édg§§'t e %%n%%nitant
adagent s & retihe ifrteisent i mev entrigm . o Thé roancom i ant eagent3

of the present invention has 15 low toxjcity, and for
daghean? & feReRdGhpcif of fd e RsERt L HAhe i BRT6r
pﬂgyggﬁﬁfg %Qgﬂ}f@qﬁiﬁﬁ@és(¥WCPnhBﬁQté#ﬁ@kcan be

m xed, actcording to a nmethod known per se, with a
adphiariecohadiotald§ dlteepoaticenitanti drun if vexemplified.

phar maceutical co sitions, for 20 exanple, tablets.
Whem iR RgmRO :ngo%ég‘gd ALt fPl"ﬁnr%o%? et®
adﬂ%ﬂfﬁ%er@@”#yﬁétQrénﬁg%hoﬁaﬂ§9%ﬁ§cﬂ'ﬁﬂédtaﬁc@mitant

soft capsule), solutions, injections, suppositories,

drsustis nedmielicdser egentishdmd tiree| reagshich £5ambd minute

saf e adm ni st ered oral | arenterally. (£.4.,
tp quaiaY pSBFBGARAD be| FLCHd Y HELPRRER Y & Folrs, more
p ¥ FBIG 0L, 0gir Gl | V5 agERRtAY ecgal rhermithermy  be

used for” preparing the conconmitant agent of.the )
adprigsiesitr atvem ioh, thaosemsiqnndrofo thige fRESREr iention
. aforeneytion phar maceuti cal conpositions of the 30
150 EEMR L AU ERti on can be used. The conpounding ratio
Ex@img s conpound of the present invention to the

conconmi tant drug in the concom tant  agent of the | )

pres@he nnesenbnieaeiiel eppiephiestsigaygeppdescribed in

2005/1&?8 2 PCThdBaQ0% 0? 8§§¥ﬂ§&§ﬁg(§§¥@Péﬂgeo@xam les
moﬁjee %% aﬁﬁstbr%tli/n%ﬁ%%ubﬁégc ﬁé admnistration route, P !
Exdingepses andbgdeatiilbe. Hoimpiasplandt Bepeonimeettef ttheamples,
conmpound of the present invention_in the concomtant
whigdhtabe pe& to be construed as limitative.
In the following Reference Examples and Examples,
“%7 means weight percent, unless otherwise specified.
lH-NMR spectra were measured with tetramethylsilane
as an internal standard, using Varian Gemini-200 (200
MHz) spectrometer, Mercury-300 (300 MHz) spectrometer or
Bruker AVANCE AV300 (300 MHz) spectrometer. All & values
are shown in ppm.

Other abbreviations used in the specification mean

the following.

singlet
d: doublet
dd: double doublet
t: triplet
qg: quartet
multiplet
br: broad
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5 present invention differs depending on the formof a
preparation, and usually in the range from about 0.01
W0 20051089 by wei ght, preferably from about 0. 1P¢DIER08%008558
by weight, further preferably fromabout 0.5 to 20%
J py ME|Q%%H*b%%%dCSHSﬁﬁérﬁhole preparation. 10 The
gLcontent ef .the concomtant drug in the concom tant
agent of f%e present invention differs, depending on
DMrhe for nNgiN-tdiengtepdrfatimmidad is usually in the
range fraom about 0.01 to:%£$96by wei ght, preferably
COGlgm aboGeT0-Sr 3 b2 8oe: further 15 preferably
pMg O AbOYY nﬂstﬁn&? 39%%%1%9@5 based on the whole

preparati on. content of additives such as a
BQGrrier &ﬁEETRP PENEFERMEL conconi t ant agent of the
Chyesent brrentlonycdirbiersl depending on the formof a
preparation, and 20 usualh% in the range from about 1
r

MaSP 09, 99RAS St Rt suld ably from about 10 to 90%

Nabys(yva ghtyo Paseds QR she Wwhol e preparation. In the
dase when the conpound of the present invention and

Wche concdmdﬁhyldBugdamathxﬁwmnebpnﬁﬁxﬂbpar@@diimide
respectivyel g gﬁtcontents may be adopted. The
dose of PHETIM agent of the present

Hggwenti Oriiﬂflfél%ﬁ yadepending 0pi hhe 1d nbobnibeate
compound of the present invention, age, body weight,

DERShdi t i odlieThwl tyampphﬂﬁpm@tﬁatlon met hod,

b &ghgistratlon er o qignd the |ike, and for
Ye R éﬁ &%Fering fromirritable
rEgovel  syRgrignBI AgHkbt iROdycvei ght: about - 60 kg), the
conmbi nation agent is adm nistered orally gfneral

at aAdoswo ot 'aemmer@mmogaa@l;talﬂaooneﬁﬁﬁk hdaayrange of
ref erabl y o] ab ut, .100 gl da

£ 2%5'&)5?%%@021%% 2%%"5‘5 008888 r: r%?g 8?&%119: hbot

1ithité@ about skOO: 88/ kehday, particularly about 0.1 to
about 50 ny/ kg/day, especially

Reference Example 1 ‘

tert-Butyl (3aR’,9bR*)-2,3,3a,4,5,5a,%a,9b-octahydro-1H~

pyrrolo[3,2-clquinoline-l-carboxylate

04 04
N\

o oY
H H

Sodium (1.2 g, 50 mmol) was dissolved in methanol
(15 ml), aniline (0.9 g, 10 mmol) was added at room
temperature, and the mixture was stirred for 10 min.
This mixture was added to a suspension of
paraformaldehyde (0.42 g, 14 mmol) in methanol (10 ml),
and the mixture was stirred at room temperature for 5
hrs. The reaction mixture was poured into ice water, and

the mixture was extracted with diethyl ether. The
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about 1.5 to about 30 ng/kg/day, in ternms of the

conpound of the present invention or the concomtant 5
waleag/loisespecti vel y, once or divided several tPEEIPAO5/@S558

day. O course, since the dose as descri hed abqv

y
exfraet vaspdidi ey SRVEEri BﬂH§tMﬂ§94aw§HHs%he solvent
%?”% t OV IR mayrsONBE AR
e ét%??ggghé %??hg%,zﬂm%g?ggg%g¥%hat range = was
disonel veds imaves tivabelld 20dmh] st teed.—-bidtey AnBust-dfhydro-

the concom_tant drug.can b tat a val ue_unl es
1%1@§Faéeéﬁrét%%b%¥§lﬁrat@o| ehop el N F§Sagiiies and
tHEMBx 06 leh g Loncopt bant: il dikfiens feepepdhR@ OnThe
the severity, age, sex, body weight, 15 sensitivity

refi fdeeenee cfubhectal] éot ,cabwnni shramapogpaphyd,using

interval, nat ur e,. phar.macol ogy, .ki nd of e
ST gEh (oh B opaPal ok R S ACRT GeNy L acetate
(9 npredient,/«Ande g hgibiekesnangdi 80k RIMPSwhar (X180 mg, 12
restricted, and the anmount of the drug is, in the case
aP e of anpaphadrd nfermat i on, for exanple, usually in the

range from apgut_0.Q01 to 2000 _ny, .preferabl r
HLOB (ORIt 8! B0y, (Fhr (Rer IpPerbrihl y fr o doodt (2H-
m)0, 121923100 4579 1®¢rm} ke bioglyz we7ghtsof m) paeuBlo arwk, dd,
this is usually admnistered once to 4 gortions

J=h Vi ded4f-Or Foner day542% -FBor &Ry nfatr at § BB~ 8 28hel2H, m) .

onj t _agent the.+\present invention, the
I‘%@%%ogﬁgﬁgan%%'p%ZéeAEﬁ1&Vention may be adm ni stered

Reffd PénadNEXamigBéi 2n of the concomitant drug or the
concom tant drug may be, administered after
teaipi B §¥aat (38R of4 R h@ kdonpdurheoryihe .30 3n eSeft 20—

PSR L B 0 g aES f erncrage

en a S atine intérval,

o

)

m ni stered, drug form and
od, and for exanple, when the 78 WO
0Q5/ 008558

tert-butyl (3aR",4S",9bR")-4-phenyl-2,3,3a,4,5,9b-

and

hexahydro-1H-pyrrolo[3,2-clquinoline-l-carboxylate

~ Boc.
Boc N 0

O O

Benzaldehyde (2.92 g, 28 mmol), aniline (2.56 g, 28

N

-,
.

mmol), tert-butyl 2,3-dihydro-lH-pyrrole-l-carboxylate
(3.4 g, 25 mmol) and Dy(OTf)s; (0.61 g, 1.38 mmol) were
stirred in acetonitrile (50 ml) at room temperature for
2 hrs. The reaction mixture was concentrated under
reduced pressure, water was added and the mixture was

extracted with ethyl acetate. The extract was washed
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concomtant drug is admnistered first, a nethod in

whi ch the conpound of the present invention is
wa@eiwsnosoered within tine range of from 1 m nuPET/IRR0G/008558

days,  preferably from 10 mnutes tQ 1 da

5
Wlﬁ#‘efse”]"fa‘bﬁ/t?ﬁoﬂﬂll@?n ndEée ol ankydr OBt é?gggﬁg and the
so @@ﬂ%5%£§t59%ﬁ§f§?§dcﬁﬂ@¥?tfﬁﬁugéagyf%égﬁygt'fTﬁ@

en the conpo the present 1 nvention is
readmwe ste2s edubijrestted tet keed vumm whh tbhmiahe gomeby bs@dimg

drug is admnlstered Wi thin ti rapge of fronjc
1

s 1R Gab 155D dy 6T LR THOERS BoRant cothylg acetate
(4hggf%/we T geftq_rtalbg &ﬁgmlh% ni U e,gz%ﬁ*o obRQUr (2 7 4,

Adfri ni Stration of e conpo t'he present
3lignverds onbtid nexkrpd | dhedmoBnphesfoth Theomrebentfirst
eli nvention is hereinafter described in nore detail by

a¢HeéOFul | owi ng Reference Exanples, Exanpl es,
1 gERERAT ﬂ)@ﬂ Psangl %@fdsng‘iro'HTe%a' EX@@DJzest WCh ) |

are no e construed as limtative. In
2 .6(2I—|2(}V\‘i919(Ré1f,emén.ce3 EXangl-¢< ahZﬁ EXBIm| @s 92 2011‘1% m), 4.74

(P AR Shosbr B Wir - hendmica S th Dot Pmerhyt & Nk s

J=aN 1 gLy nNak  gsandai d, mysi B9 9\33«” aD3quHru -nﬂOQ £208-7.49
MHz) spectroneter, Mercury-300 (300 MHz) spectroneter
(58, mBruker SAVANGEZ AUVBBO 300 MHz) spectroneter. Al S

Lcyﬁj#eégéﬁg ar(e sl“gaé/\f Mﬁ*ﬁpm QG her abbrevi ations used
cl

i“Cation'nean" the foll ow ng. s: singlet
d: deybl et £ 130 QQmF@L%bi e ﬁ@u’bl@é* fopRT)i pteto &, 46%) was

ob%ngég a21agy;$£2phous fogﬁxErom the second eluted
fraction.

'H-NMR (CDCl3)&: 1.49 (9H, s), 2.03-2.13 (2H, m), 2.54-
2.64 (1H, m), 3.31-3.39 (1H, m), 3.50 (lH, br s), 4.21-
4:24 (1H, m), 4.35-4.38 (1H, m), 4.83 (1H, br s), 6.57
(1, 4, J=7.6 Hz), 6.65-6.79 (1H, m), 7.05-7.34 (6H, m),
7.49 (1H, s).

LC/MS (ESI) m/z: 351 (MH").

Reference Example 3

1-tert-Butyl 4-ethyl (3aR",4R",9bR")-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]quinoline-1,4-dicarboxylate

Boc Boc

- Z\
N~ “/CO,Et N YCO,Et
H H

and

l1-tert-butyl 4-ethyl (3aR",4s",9bR")-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinoline-1,4-dicarboxylate
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79 WD 2005/ 105802 PCT/JP2005/ 008558 J:
constant Hz: Hertz DVF: N, N-di net hyl f ormam de

waelewsaoword chl oroform 5 DVSO d6: di et hyl
tert-butoxycarbonyl Cbz:
Bmzy’moxycar bCBbyL MySO4: magnesi um sul fate

sul f oxi de-d6 Boc:

sodt?l sul fate
- 3- (d'
dr hI orid

rorfhy B8P e P

dyspr osi umtrifla

about TOE 15 SBE"

(3aR*, 9bR*)-2, Q%bmlﬁé?a 9a, 9b- (gct ah dg(noeénr(urmsuglf'_a[te

mmg)}/)r ridt oT%lEeEFqu
3635 W) ' 3anef;

C.

m nopr opyl ) car bodi i m de

coupl i ng

CDC13

PCT/JP2005/008558

Nat SO4

L h%droxy | H benzotri azol e
cyanophosphate Dy (OIf) 3 :
e 15 TFA trifluoroacetic acid At

but

Is"not” particularly [limt
sollrmtacst,rlEB §6n33e, &D. Refreodnceatstaaplid ihe et$ - Bumyl, 61.3

e ok

was ad

%Wf%ﬁg&%ﬂ&s@%ge @fos ffé’mlene

ted

at room

%pglé?ga§ﬂéfﬁ§&¥ﬁgé dtQ@DQEed2%t 0°c

fotreri?rﬂemaimlre Aaadlulrtaom xofir ewds ottty ted , Bodity dfa-1H-

dded
DY RO NP OERY AT (s

f
(48 37 BE5E, I pBlanctn Egruene
(501 1) andat Beamidtuth e Wag 1tdd red. av §QOom temMesal Uk re

for 30 hrs. The reaction m xture was poured into ice
addetderat ahil , t Ardnithteumel was rexweactsdi wkeld ditetthydm

te%yggatupg for 16

hydrogen carbonate solution was added,
was extracted with ethyl acetate.
with saturated brine, dried
the solvent was evaporated under reduced pressure.

residue was subjected to silica gel column

hrs.

Saturated agueous sodium

(over anhydrous MgSO4),

chromatography and eluted with hexane-ethyl acetate

(4:1-2:1, v/v). The title compound

(3aR*,4R",9bR") (9.

g, 46%) was obtained as an oil from the first eluted

fraction.
'H-NMR (CDC1ls)d: 1.
m), 2.82-2.99 (1H,

33 (3H,
m), 3.

22-3.64 (2H, m),

m), 5.29 (1H, dd, J=21.2 Hz, 8.0 Hz), 6.57
Hz), 6.72 (l1H, t, J=7.8 Hz), 7.04 (1H, t, J=7.8 Hz),

7.55 (1H, dd, J=36.
LC/MS (ESI) m/z: 347 (MH'

0 Hz,

The title compound

6.8 Hz).
).

(3aR",48%,9bR") (6.

t, J=7.0 Hz), 1.73-2.10
4.20-4.

38 (

and the mixture
The eﬁtract was washed
and

The

83

(2H,

4H,

(lHr d, J=8.0

99 g,

33%)

obtained as an oil from the second eluted fraction.

'H-NMR (CDC1l3)&: 1.
2.00-2.17 (2H, m),
3.89 (1H, s), 4.10
(1H, d, J=8.0 Hz),

23 (3H,

t, J=7.4 Hz), 1.

52 (9H,

2.84-2.99 (1H, m), 3.25-3.63
(3#H, m), 5.00 (1H, br s), 6.5

-4.25

6.72

(1H, t, J=7.0 Hz),

83

7.03

s),

was

(2H, m) ,

(1H,

6
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80 WD 2005/ 105802 PCT/ JP2005/ 008558 extract was dried
(over anhydrous MgS™), and the sol vent was
werapoosved under reduced pressure. The resi dUBCTEAER005/008558
di ssol ved in nmethanol (20 m), tert-butyl 2,3-dihydro-
J=Thwpgk4ble7}5éaﬂﬂékyﬂ%¥esé850 my, 5 mMmvl) was added
m %t ur S ated under reflux for 18 hrs.
Lc?ﬁ% Q%gfhygyﬁas%gﬁgjgggeg'to col utm chr omat ogr aphy
Re#érBficeskEkampleel (30 g) and eluted w th hexane-ethyl
acetate (9:1-4:1, v/v) to give the title conpound -
BegZSIG- ngsiaz%R ARPRN fﬁh%&gomnﬁe%lmzm ITDEL8y 2P~
X . = ;. 2n01
neSesy o P pdrab Ty, Y b gl e n ity e
J=47.@, 4.0 Hz), 6.5%-6.85 (2H, n), 7.10-7.23 (2H, m.

8 ) s ‘ ). Reference Exanple 2 15
r1.- Bat I 133 pR*) - 4- phenyl - 2, 3, 3a, 4, 5, 9b
hegahydpp-lH-p 3,/2-¢c] qui nol i ne- I - carboxyl ate
Bocy BWNC,” N HT /NH d tert-butyl

(3aRr, s+ ) - 4- pheny| ~273F 3a, 4, 5, 9b- 20

hexahydr o- | H- elabinell nee] - “
e R SRA A  d SIRBEL pone
(5%%3_5‘%%’1'1) 5. 8Ninkidg (2756p9 - 42&m IMEbhtylerniddnyyb

. ydro- 1H pyrrol e-1-carboxylate (3.4 g, 25 nnnf)
diavct3yl{ FER13 (10.%19 g, 51 63&mmAvb) ) andr @yz@“gﬂ ¥rdd’i0nmg,

0o HERLL | BT b afls “Comb R Pt ecE RBer T
acetonitrile (10 ml). The reaction mixture was
concentrated under reduced pressure, wafer was added and
the mixture was extracted with ethyl acetate. The
extract was washed with saturated brine, dried (over
aqhydrous MgS0O;), and the solvent was evaporated under
reduced pressure. The residue was subjected to column
chromatography using silica gel (30 g), and eluted with
hexane—ethyl acetate (4:1, v/v) to give the title
compound (540 mg, 24%) as an amorphous form.

1H-NMR (CDCls3)8: 1.99-2.34 (l1H, m), 2.43-2.61 (1H, m),
3.28-3.54 (2H, m), 3.82-3.94 (1H, m), 4.71 (1H,d,J=2.2
Hz), 5.09-5.54 (3H, m), 6.58 (1H,d, J=7.8 Hz), 6.63-6.82
(1L, m), 7.07 (3H,t, J=8.5 Hz), 7.20-7.76 (9H, m).

LC/MS (ESI) m/z: 403 (MH").

Using various aldehydes instead of benzaldehyde of
Reference Example 2, ethyl glyoxylate of Reference
Example 3 and 4-fluorobenzaldehyde of Reference Example
4 as well as various substituted anilines instead of
aniline, substituted 2,3,3a,4,5,9b-hexahydro-1H~
pyrrolo[3,2-clquinoline derivatives were synthesized.

Synthesized compounds are shown‘in Table 1
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reduced pressure, water was added and the m xture was
extracted with ethyl acetate. The extract was washed

W@ 2009¥0BODS5/ 105802 PCT/ JP2005/ 008558 wi t h sat BCHIE2M05/008558

brine, dried (anhydrous MySH), and the solvent was
evapor at ed undeP W ,e\duced pressure. The residue was
subj ect ed %0 col gnmy chr omat ogr aphy using silica gel
(150 g), an t wi th hexane-ethyl acetate 5 (4:1,
viv) . The apound (3aR*, 4R*, 9bR*) (2.7 g, 31%
was obt ai ned H §rmrphous formfromthe first
Eabtl@dlfractu%n 1 H NVR (CDC13) 8: 1.42-1.62 (10H,

2.08:2.28 (1A, m, 2.52-2.59 (IH _m, 3.32y3.49

85

Z

£oi2 R3.92 (1H_m. 4 74 10 (18  5.36 (1H dd,
ﬂ 4§@8 ﬁ 0 Hz), 6. 58 (1H, d, J=8.1 Hz), 6.78 (BH, §, H
6.98-7.13 (1H, m, 7.23-7.49 (5H, m, 7'55_7'72(“_[!1‘
%) .Bee/ veheEt) niz: 351 (M) . The title conpdund H

£3 4SS} (4.0 g, 4699 was 15 obtained ag angy H
armaér?éﬁoug % ?mfromthe second eluted fraction. 1
H NMVRc( CREEI)y1S: 1.49 (9H, s), 2.03-2.13 (2H, rerl H H
2.54- 2.64 (1H, m, 3.31-3.39 (1H, m, 3.50 (1H
8), chzlph@nzml(lH M, 4.35-4.38 (1H, m, 4. 83M€1HH H
6 %g g\%} (1H d, J=7.6 Hz), 6.65-6.79 (1HoMB .5 H

0 932 7749 (1H ). LGNS (ESI) mz: 351
{MBdc. pIR@frﬁ/rlence Exanple 3 1-tert-Butyl 4-eth@N H H
éBaR* 4R*, 9bR*) -2, 3, 3a, 4, 5, 9b 25 -

@Ry dr B Pl-‘}-yplyrrol o[ 3, 2- c] qui nol i ne- 1, 4- di car b&%1 dt e

§°CBEI Bo P2Et N CO2Et HH and 1-tert-butw F H

4- et hyl %Sa , 4S*, 9bR*) - 2, 3, 34, 4, 5, 9b- :
10 Boc phenyl H Cl H
11 Boc phenyl H Me H
12 Boc phenyl H OMe H
13 Boc phenyl H CN H
14 Boc phenyl H H F
15 Boc phenyl H H Cl
16 Boc phenyl H H Me
17 Cbz 4-fluorophenyl H H H
18 Boc 4-fluorophenyl F H H
19 Cbz 4-chlorophenyl H H H
20 Cbz 4-tolyl H H H
21 Boc 4-cyanophenyl H H H
22 Boc 4-(methylthio)phenyl H H H
23 Cbz 3-chlorophenyl H H H
24 Cbz 2-chlorophenyl H H H
25 Cbz 1l-naphthyl H H H
26 Boc 2-furyl H H H
27 Boc 3-furyl H H H
28 Boc 2-methyl—3-furyl H H H
29 Boc 2-thienyl H H H




hexahydro- 1 H pyrrol o] 3, 2-c] qui nol i ne- 1, 4-di car boxyl at e
82 WD 2005/ 105802 PCT/ JP2005/ 008558 Boc, N Boc, N N
WELREL 0N CO2Et H H To a sol ution of ethyl gl pOrRYI2005%008558
(50% t ol uene  solution, 13.76 g, 67.4 mmol) and
34hiBefie f5EHATYEL. 3 mmol) in tol uene (250 m B wad!
dd ma | s4ll fate 5 (3.95 g, 32.85 mmol ), gand
3é}’ne&r;nzxt %\/\%SIH s%jli'?ed at 0C for 30 min. A SO|H3tI o}%}
3 Bect- bythdJZn—Bdeﬂ]ydro | H pyrrole-I-car boxyIHateH
(10.37 g, 61.3 mmpl) in toluene (50 m) and sc
3t3r|@]Pét epé’fltii?”g"4’3yé mmol ) were added at 0C, gﬂdt e
X e d torQom 1o tenperature for 316 hrs.
at%ggt e\éﬁ@g(ﬁzéo%%fgggl Em%hydr ogen carbonate sol ution
AfasChdded-Bard-gyerolxBuiyel was extracted with &t hylH

acetate The extyact washed w th saturated_ bri
}az(oéefne}ﬁh%%? W@g P and the sol vent V\Egs L8
at ed db_ d
3@7\/6@85 ? P%gﬁ %fgggﬁ%gﬁffﬁsymda% 5_yesi dge was

subj ecte 0 chr omat ography and
34 uCled wiltp ihexeoel ekhyle tdoelaiwidekdl-244ylv/ v . TFhe

title co u R* . 9bR* 9.83 , 4609

3@0t%?ﬁedqg§ nﬂ”o??Rié Yhe fl)l‘gt el utgd fr/()actlon %

4Jd+ﬁ% (eDGLn B324138-(3H, t, J=7.0 Hz), 1.73-Z 10H
m, 2 82-2. 99 (1H M, 3.22-3.64 (2H, ),

441213)94 38, (34rH>xa -8-34 (1H, dd, J=21.2 Hz 8 @1 H
4¢z 2657 (11 J80 Hz), 6.72 (1H, t,
0A°F1HS J 7 8 Hz), 7.55 (1H, dd, J= 36 o Hz 6

ﬁ)chS ig@/d}ﬁ,]( ESI) mz: 347 (MH). The title campound
(3aR*, 4S*,9bR*) (6.99 g, 33% was obtained as an oill
%4 ofbehe isemumP¥l uted fraction. 1H NVR (CDCL3) g: H

4% 2§ag84b§ddgo.]9{?_?ylilz) 1.52 (9H, s), 2. OO- 2. 1% (2

, 3.25-3.63 (2H, m,

torJR o N S« T « N« v o o o A o« S S« o A o S S N+« A o A « 1, ¢

Cbz isobutyl H H
47 Cbz tert—butyl H H
48 Cbz butyl H H
49 Cbz hexyl H H
50 Boc Dbenzyloxymethyl H H
51 Cbz (tert-butoxycarbonyl) (methyl)- H H

aminomethyl

52 Boc 4-(N-Cbz-piperidinyl) H H H
53 Boc N-Cbz-aminomethyl H H H
54 Boc 2-(N-Cbz-aminoethyl) H H H
55 Boc tetrahydro-2H-pyran-4-yl H H H
56 Cbz 1-(4-methoxybenzyl)imidazol-2-yl H =1 H
57 Cbz 1-(4-methoxybenzyl)pyrazol-5-yl H H H
58 Cbz 1-(trityl)pyrazol-5-yl H H H
59 Cbz 1-trityl-1H-1,2,4-triazol-5-yl H H H
60 Boc ethoxymethyl H H H
61 Boc ethoxycarbonyl H H H
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30 3.89 (1H, s), 4.10-4.25 (3H ), 5.00 (1H br s),
6.56 (1H, d, J=8.0 Hz), 6.72 (1H, t, J=7.0 Hz), 7.03
W@ 14d5/105802 83 WO 2005/ 105802 PCT/ JP2005/ 008558 POETP2005/008558
Hz), 7.54 (1H, br s) LC/ VB (ESI) mz: 347 (MH).
Rel:fé@’éﬁéeEEil&m% Benzyl

4R |_sor 5 9b- 5
tﬁ%%%%% 9(%36%”, %%? ?‘ &r%#%%’éyf“ec%}rséloxyl ate 0 O
2,8 Q&N , B QwﬂéﬁhﬁdEbudmtmﬂzabdehwd@-(é’D@unrgplarﬁe 1-

rmol), ani | i ne (525 ng, 5.6 mol),
caphgyzY 42 5R/i nobut yl al dehyde di met hyl acetal (1.5 g, 5.6

nmol ) and Dy(Orf)3 (170 ng, zo 0.19 mmol) were stirred
&ec\p0C for 2 hngc\Nin acetonitrile (10 m). The
reagthon mxture pag concentrated under reduced

Tesyure, wat ¥ added and the m xture was

REN-a ot ¥ wi thetiyhAdet ate. The extract was washed
vvitH1 saturated briine, dried (over 15 anhydrous MySO4),
and the sol vent was evaporated under reduced
presslipea Boelu‘e'sbduef\/mb@bimccéldqniml gdd.5 g, 113.1

chronpt o h [ I
g ThognRB R Sfetaid g drod prriiS iafolh d200 mi-
20t0 tnkﬁ §98PQuRt: d 549a54m 24% . d@&d@ﬁo(rsph@ug fopm . 20imo1)
MR (CDC13) S: 1.99-2.34 (1H, n), 2.43-2.61 (1H,

atn’)Q c fiachB Bh54m(12d-tu1n€) w8s82+d ded 1EprmB30 mim. A

5.09-5.54 (3H, 58 (1 s J=7.8
S%—Eﬁtl%n 5556 1g2tg1(1iFPu 1 ‘oe(/tle%ﬁ 3afg s H'?_'iog -
2,828:57478 @%Hhéﬂahkgkwsﬂﬁgﬂgrﬁélo[@0&4@4ﬁﬁ1n351ne 1,4-

"Us' ng various al dehydes instead of benzal dehyde of

dipafebengéatraniie- ©, Jet - GIneRY) atd dfeRerkyéseduran (50
l@ﬁl © gd r&d atf(g‘ucor obeHZ%lhdel?&/dftg}‘:eR%fa%r frred at room
temperature for 16 hrs. Saturated aqueous sodium
hydrogen carbonate solution and ethyl acetate were added,
ana the organic layer was separated, and the aqueous
layer was extracted with ethyl acetate. The organic
layer was dried (over anhydrous MgS0O;) and the solvent
was evaporated under reduced pressure. The residue was

subjected to silica gel column chromatography and eluted

with hexane-ethyl acetate (1:9, v/v) to give the title

compound (326 mg, 96%) as an oil.

'H-NMR (CDCl1s)8: 1.53 (9H, d, J=11.8 Hz), 1.67-2.48 (4H,
m), 3.22-3.83 (5H, m), 4.17 (1H, br s), 5.21 (1lH, dd,
J=22.0, 7.8 Hz), 6.53 (1H, d, J=8.2 Hz), 6.71 (1lH, t,
J=7.2 Hz), 7.03 (1, t, J=7.2 Hz), 7.55 (1H, dd, J=31.2,
7.0 Hz).

LC/MS (ESI) m/z: 305 (MH").

Reference Example 6

tert-Butyl (3aR",4R",9bR")-4- (methoxymethyl) -
2,3,3a,4,5,9b—hexahydro—lH~pyrrélo[3,2—c]quinoline—1—
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4 as well as various substituted anilines instead of
aniline, substituted 2, 3, 3a, 4, 5, 9b- hexahydro-IH 30
wW@050038)B, 2- c] qui nol i ne derivatives were syntPEBIR2065008558
Synt hesi zed conmpounds are shown in Table 1 84 WO
ca2fPx 5882 PCT/ JP2005/008558 P\ N-~ X\ y I N"R
ggble 1 ZHNge PRXYZ 1Boc HHHH 2 Boc phenyl

H E“@ 3 Boc p | FHH 4 Boc phenyl d HH 5 Boc
yl M oc phenyl Ove H H 7 Boc phenyl CN
-mgombz eH H 9 Boc phenyl HF H 10 Boc

phgnyl H'd Hu 11 Boc phenyl HMe H 12 Boc phenyl H

ve g 2aBa e SO o POERATaW a , F271% a0,

sydthdr ophenyl Rdfdiend8 E&@m@IéuBrmnthMréhYHHofﬂ%an
Cbz 4-chlorophenyl HHH 20 Cbz 4-tolyl HHH 21 Bac
(250cyminophedyprddead ($oddupodvARiRke h;&ﬁP ol)fbh%h}ﬂ H-diH 9

32.8 mmol) under a nitrogen atmosphere at 0°C, and the

mixture was stirred for 30 min. Methyl iodide (2.04 ml,
32.8 mmol) was added, and the mixture was stirred at
room temperature for 16 hrs. Water was added and the
mixture was extracted with ethyl acetate, dried (over
anhydrous MgS0O4), and the solvent was evaporated under
reduced pressure. The residue was subjected to silica
gel column chromatography and eluted with hexane-ethyl
acetate (1:2, v/v) to give the title compound (8.11 g,
93%) as a pale-yellow oil.

'H-NMR (CDCl3)8: 1.53 (9H, d, J=11.4 Hz), 1.66-2.09 (2H,
m), 2.28-2.47 (1lH, m), 3.24-3.55 (4H, m), 3.41 (3H, s),
3.70-3.82 (1H, m), 4.10-4.22 (1H, m), 5.21 (1H, dd,
J=22.2, 7.6 Hz), 6.51 (1H, d, J=8.0 Hz), 6.71 (1lH, t,
J=7.4 Hz), 7.02 (lH, t, J=7.4 Hz), 7.55 (lH, dd, J=34.0
and 7.4 Hz).

LC/MS (ESI) m/z: 319 (MH").

Reference Example 7
(3aR*,9bR*)—2,3,3a,4,5,9b—Hexahydro—lH—pyrrolo[3,2—

clquinoline

HN™T HN?
: N
H N
The compound (160 mg, 0.58 mmol) synthesized in
Reference Example 1 was dissolved in ethyl acetate (5

ml), a 4N hydrogen chloride in ethyl acetate solution (5

ml) was added and the mixture wés stirred for 3 hrs.
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23 Cbz 3-chlorophenyl HH H 24 Cbz 2-chl orophenyl HH

H 25 Cbz 1-naphthyl HHH 26 Boc 2-furyl HHH 27
w@ews3efsmryl HH H 28 Boc 2-nethyl-3-furyl H PCHIP28E5/008558

Boc 2-thienyl HH H 85 WO 2005/ 105802 ,
Im:s@srl@hﬂz@oam@a@%lss@es@c S?R&hiFéﬁ?Fi RyH dpcartegion,

R e RUE T R L S AT
sd&ﬁhﬂ B@dr@@éﬁﬂcﬁryanﬂéiéoB@tﬂbn was added ThlS was
1-met hyl pyrrol-2-yl HHH

e XI-17 G B By Aty Ier PV L i AL 2 y”—iheﬂ prifrag opgs dried
d I I
o YOOI oL [} GERL | Pl B Bpvppgngeea.

Thel Besidnd- weaz o eyl ukddH réduBatd qiﬂ'g/dssttrbl Mo 4Bive the

Cbz propyl HH H 44 Cbz isopropyl 45 Baqc
tlcty]c‘F opPBRpPLd HH g c@?ﬂsg%%'to éP 9"1—‘1’4? %}Sc%?rm

LU 14 69-Com DUy ol g 500 cherlat 1,
2 .(3@F2 - bat diycarmonyR) gret (i ) -t H H—Hl dnﬂh@hetﬁywﬂﬁﬁ 01
(qéﬁaﬁlaﬁ$ﬁ§%§%§f5 L) P53 BOP (1m, ny, 3.95-4.00
(2H, m), 6.56-6.80 (2H, m), 7.02-7.42 (2H, m).

LC/MS (ESI) m/z: 175 (MH').

Reference Example 8

(3as*,4R",9bR") ~4-Phenyl-2,3,3a,4,5,9b-hexahydro-1H-
pyrrolo[3,2-clquinoline dihydrochloride.

2HCl HN——\ 2Hcl  HN

@ﬁ 94

(& e

tert-Butyl (3aR",4R",9bR")-4-phenyl-2,3,3a,4,5,9%b-
hexahydro-1H-pyrrolo[3,2-c]quinoline-l-carboxylate (2.65
g, 7.56 mmol) was dissolved in ethyl acetate (10 ml),
and a 4N hydrogen chloride in ethyl acetate solution (20
ml) was added, and the mixture was stirred at room
temperature for 12 hrs. The precipitated crystals were
collected by filtration, washed with ethyl acetate, and
dried under reduced pressure to give the title compound
(2.60 g, 77%).
'H-NMR (DMSO-d¢)&: 1.33-1.45 (1H, m), 1.88-2.04 (1H, m),
2.81-2.92 (1H, m), 2.96-3.11 (2H, m), 4.59 (lH, d, J=2.4
Hz), 4.98-5.46 (3H, m), 6.76 (1H, t, J=7.1 Hz), 6.86 (lH,
d, J=8.1 Hz), 7.12 (1H, t, J=7.1 Hz), 7.32 (2H, dd,
J=17.9, 7.4 Hz), 7.38-7.49 (4H, m), 8.55 (1H, br s),
10.33 (1H, br s).
LC/MS (ESI) m/z: 251 (MH").
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54 Boc 2-(N-Cbz-am noethyl) HHH 55 Boc
tetrahydro-2H pyran-4-yl Ji HH 56 Cbhz
wazqudAaessohoxybenzyl )i m dazol -2-yl H H H 57 CbeCT/JP2005/008558
1- (4- net hoxybenzyl ) pyrazol -5-yl HH H 58 Cbhz
Refg¢xence| ERampd®-8-y| HHH 59 Cbz

=Lt - «1, 2, 4-triazal - 5-yl 60, Bo _
(oAt H 4 e ToBeeBRaRLY baramie v 1 #9556 wo
h 3y 406802 -G JH2005/,@085hBu i Reflémence Exanple 5

tert-Butyl (3aR*, 4R*, 9bR*) -4- (hydroxynethyl) -

2, 8N-34, 4, 5, 9b- hexadyer o- I H pyrrol o] 3, 2-c] qui nol i ne-1 -

arhoxryl at e Bog NN (XNOH/ NOH5 HHTo a
@I’I@ion of cal m chloride (12.5 g, 113.1 mmol) in

XY of tet ur an- et hanol (200 nl- 200 m)

was! ad sodi um bor ohyetigde (8.5 g, 226.2.mol) at

OC and the m xture was stirred for 30 mn. A zo

sol ut,i -t ert | 44 | 163a «AR%, 9QhR*) -

2,3, a?‘%’g%é%?hgﬁa%)%m%prkﬁg)%%ﬁ& 3%?ch6i n(gll ine-1,4
fluaitcahboxl)at2, § 13a64g,5 A -thermshydnpt Bl rakydodfulran2 -

50, dded at _0C, h i Xt ti d, ~o
LG R rar e ap BV AGEe 610 R Pt o o S BRddo RS 10%
paSPrd §ihhS oy HLe8OncaBheNal g sahyti @n Ang) ethylethanol (20

acetate were added, and the organic |ayer was
mlgepezat ediraret tht aqueolEnpayaicunss wxdenchedndaen

t hyl t . Jh Lc | dried
2 HASRROLE WSOA GRA - (nb Col VErt LY Shs "Arast ot Shefh e 2nd

tHEANERHuRESEY ewadhed asithiee¥Bsnod0 suhjecieliveat was
silica gel colum chromatography and eluted with

evanenetethyndeet neduCed PR YFUES givedivie the &itle

compound (350 mg, ca. 100%) . as an oil.

!H-NMR (CDCl3)8: 1.34-1.44 (1H, m), 1.84-1.98 (1H, m),
2.51-2.70 (lH, m), 2.72-2.82 (1H, m), 2.86-2.97 (1H, m),
3.76 (14, s), 4.52 (1H, d, J=8.1 Hz), 4.62 (1H, d, J=3.2
Hz), 6.53-6.70 (1H, m), 6.78-6.84 (lH, m), 6.97-7.12 (3H,
m), 7.21-7.30 (2H, m), 7.37-7.46 (2H, m).

LC/MS (ESI) m/z: 269 (MH").

Reference Example 10 .
(3as*,4R*,9bR*)-4-(2,3,3a,4,5,9b-Hexahydro-1H-pyrrolo[3,2-

clquinoline-4-yl)benzonitrile ditrifluoroacetate
2TFA Hgl —’\ 2TFA HN
@fNj'"l/@\ ! N O
H H
CN CN

tert-Butyl (3aR*,4R*,9bR*)-4-(2,3,32,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinoline-l-carboxylate (670
mg, 1.78 mmol) was dissolved in chloroform (1 ml),

trifluoroacetic acid (1.0 ml) was added and the mixture

was stirred at room temperature‘for 1 hr. The reaction

20
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compound (326 ng, 96% as an oil. 1H NWMR (CDCl3) S:
1.53 (9H, d, J=11.8 Hz), 1.67-2.48 (4H m, 3.22-3.83
WQ Bads/1e8892 4. 17 (1H, br s), 5 21 (1H, dd, 25 JeCRIER2005/008558
8 Hz), 6.53 (1H, d, J=8.2 Hz),671(1Ht,J72
mlﬁgurq'@QS(anqengpqtgdHﬂndqr5§egggeqxpr%s§§r§, the

re fﬁ )W%E M%ééﬁ%;?nﬁﬁ ?ﬁg;éé%gimga% E%ﬁﬁcgolvent was

ev@pﬁﬂﬁﬂgdeh@ﬂﬁn- The re51due was washed w1th ether, and

5, 9b- hexahydro-1 H pyrrol o ui poline-| -
drsﬁdwrz@%/ FES8UR POTF §PEEEST o*b%zs@%ve b +5§S gogpound

(7%%C'mc%lnd47? )OM% N:%rl@s"sl @fs@Qth' on Of the

27.4 mol synt hesi zed in Reference
1HENnmm«bM3@ndgpsramydeemu@m 51525&)M)1mms adoed (1H, m),

di um hydri de (60% 3 d
2 B Rt node b5 bt afly U % Bellre 4a2798 013
)St%“éﬁiﬁ9ﬁ 3@ iy, N@t%£|dﬂﬁ“d@r(3)04aﬂ71 8298 (2H, m),

mol ) was added, and the nixture was stirred at room
7 .ldrplr 313 ul@Hf,om)L6 hrE9-Batldl (%, added Sk t hdHsobr s),

i Xt racted with ethyl acetate, dried (over
2. ?@hyﬁi‘&s é)él and the sol vent was evaporated under

Cr/@@cpgspgeﬁls/ttre 2 7be (mes) due was subjected to silica
gel col umm chromat ogr aphy and el uted wi th hexane- et hyI

Rei@etan@e(mxam}\ﬂla/)llo give the title conpound (8. 11 g,

3edry A8« 35 PAa Cn fegbbesy {ne - S i 2 5 B
hekbhydito~ 3H2$jiﬁgﬂ&ﬂﬁy2Mb]éhﬂﬂoisﬂef@mhy&raehSdﬁide
(1H m, 4.10-4.22 (1H m, 521 (1H dd, J=22.2, 7.6

ZH&V)Hg5\51 (1HQH@, Jas—0 Hz), 6 71 (1H, t,
@fNj"’”@\

H
cl

To a mixture of benzyl (3aR",4R",9bR")-4- (4-

Cl

chlorophenyl)-2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-
clgquinoline-l-carboxylate (730 mg, 1.75 mmol) and 10%
palladium on carbon (50% aqueous, 0.3 g) in ethanol (10
ml) was added a hydrogen chloride in methanol solution

(1 ml) and the mixture was stirred at room temperature
under hydrogen atmosphere for 3 hrs. The reaction
mixture was filtered, washed with agueous methanol, and
the filtrate was concentrated. The residue was dried
under reduced pressure to give the crude title compound
as an oil. (350 mg, ca. 100%)

'H-NMR (CDCl3)8: 1.28-1.48 (1H, m), 1.86-2.03 (1H, m),
2.79-2.93 (1H, m), 2.95-3.20 (2H, m), 4.18 (lH, br s),
4.61 (1H, s), 5.02 (1H, s), 6.22 (1H, br s), 6.76 (1lH, t
J=7.4 Hz), 6.85 (1H, d, J=8.1 Hz), 7.12 (1H, t, J=7.4
Hz), 7.32 (1H, d, J=7.6 Hz), 7.38-7.75 (4H, m), 8.59 (1H,
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20 J=7.4 Hz), 7.02 (1H, t, J=7.4 Hz), 7.55 (1H, dd,
J=34.0 and 7.4 Hz). LG MS (ESI) mz: 319 (MH).
wRedosn eIser Exarrpl e PCT/JP2005/008558
(3aR*, 9bR*) - 2, 3a 4,5, 9b- Hexahydro-| H pyrrol o[ 3, 2- 25
brc]so)un nbP i fe (F‘Nv- \DFNS): N1 N H H The conpound (160
)z SY e in Reference Exanple 1 was
LC?%SSO veam/et hy?égczyglteg (5 m), a 4N hydrogen
chl ogindectien eahyl maceteat easoliewcmnhéédsﬁ)nm)eﬁmseadded
and the_m xture was stirred for F:jl.%hrs

EXMHO%SG? Ber o065/ frssusle | fdol &Eﬂze %?BPu gng Boc
wepar 3%%\%@ decapt At PN ompHERERASE | Re@bh¥nce

tate and a saturated aqueous ~sodi um hydrogen
Emﬂabaaseaadl (td lmhe Was arécba:ebcﬂ'hvslwas Tédvet rech thewiitzed
ethyl acetate. The extr dried 5 (over anhydrous
C‘Wg}ééh’)‘ Safd <t r?él%%’ilvéﬁt%\ﬁ;’sl Vaporated. The residue
was drled under reduced pressure to give the title
compoungy{y0 ng, 69% as an anorphous form 1H NWMR
2g:DClB) =8 1 57 1.72 (1H, m , 2.08-2.24 (1H m
m, 2.84 (1H, t, J=11.1 Hz), 2.91-3.01
» 3 08-3.20 (2H, m, 3.55-3.77 (1H m,
3Y95 4. '?2H m, 6.56-6.80 (2H, n), 7.02-7.42 (2H,
m. ECMS (ESI) mz: 175 (M#). Reference Exanple 8
(3aS*, 4R*, 9bR*)
Tagél; thnyl -2, 3,3a,4,5, 9b- hexahydro-1 H 15
of o[ 3, 2-c] qui noline dihydrochl oride 2HCI HN--\

NéHGk HN C NN H/ HI / tert-Butyl (3aR'x 4R% z salt
QbR*)-4-phenyl-2, 333,45 9b
1 H H H H -
2 phenyl . H H H 2HC1
3 phenyl F H H 2HC1
4 phenyl cCl H H 2HC1
-5 phenyl Me H H 2HC1
6 phenyl OMe H H 2HC1
7 phenyl CN H H 2HC1
8 phenyl Bu H H 2HC1
9 phenyl H F H 2HC1
10 phenyl H Ci H 2HC1
11 phenyl H Me H 2HC1
12 phenyl H OMe H 2HC1
13 phenyl H CN H -
14 phenyl H H F 2HC1
15 phenyl H H Cl 2HC1
16 phenyl H H Me _ 2HC1
17 4-fluorophenyl H H H -
18 4-fluorophenyl F H H 2HC1
19 4-chlorophenyl H H H 2HC1
20 4-tolyl H H H -
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hexahydro- | H pyrrol o] 3, 2-c] qui nol i ne-I| -car boxyl ate
(2.65 g, 7.56 mmol) was dissolved in ethyl
W@ 1@®5m3892 20 and a 4N hydrogen chl oride in et hRdT/JP2005/008558
and the mxture
2dast seVRPEOPRENY¥bom tenperature for 12 hr8. THE H

acetate solution

R Br ey

H NVR_( DVBO- d6)

(20 mM) was added,

BhSrie,

8 1.33-1.45 (1H,

m,

acetate

reduced
zpar e3sgheotrodieeylhe title compound 25 (2H60 g 779 .

collected by fjltrajiong
and dried under

1.88-2.04 (1H,

Zrﬁ 2-shgorpogrenyjy rr), 2.96-3.11 (2H, m,H4. 58 (1HE
4.98-5.46 (3H, m) , 6.76 (gH tg J=%
2% ré)gaégtg%)(m d, J=8.1 Hz), 7.12 (1H, ﬂt, =7, 1ZI
2+az)2 Fudgl(2H, dd, 30 J=17.9, 7.4 Hz), 7. 33 7 49 (4H
. 8,55 (1H, br s), 10.33 (1H, br s). SI) 4
Z3-58TYdMH+) . 89° WO 2005/ 105802 PCT/JPZO 5/0 558
el £LABERYBAD) o 4R*, 9bR*) -4- g

(4- Fluoropheny

2@exahyUnenWHrpyrrolo[3 2-c] qui nol i ne
xture of benzyl
2,3,3a, 4,5, 9b- hexahydr o- IH-p rrolo[3

3?3 3T bhheRy

gl( 3as*,

3, 3a, 4, 5, 9b-

(3aR*,

HN~ HN CGN HE\

4R,

5"

q#ygghhwagLfgrboxylate (500 ng, 1.24 mml) and 18%
adi um on carbon (50% aqueous, O. ‘
3(22prml)ilm§-sstlrred at room tenperature uRder H

%g?ég 132 __\g};sphere for 2 hrs.

the m xture was washed with

391t hangbz -Bi}@: 591 vehy 1was
pressure to give the title

3 9)

ca.

i n et hanol

The catahystlyas

H

evapor at ed underHreduced H
compound (350 ny,

3P000Bas-ayiel-3-MINVR (CDC13) 8: 1.34-1H44 HH #H,

326123?_%,%%.(%@{%]7_&%21 %1’2 70 (1H, n), 2472-2;82 4

37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

ethyl
propyl
isopropyl
cyclopropyl
isobutyl
tert—butyl
butyl

hexyl

aminomethyl
52
53

l-pivaloyloxymethyl—imidazol-4-yl
1,3-thiazol-2-
1,3-thiazol-5-

vyl
vyl

1,3-oxazol-4-y1

benzyloxymethyl
(tert-butoxycarbonyl) (methyl) -

~(N-Cbz-piperidinyl)
N-Cbz-aminomethyl

93

l-pivaloyloxymethyl—imidazol-2-yl H

o S« M « o+ o N S« S« xR « « B o S S s« o

H

= J « = S « R« « N« N R o R« S B o + A « s« s,

e s < B o B « R N R « S o R « A s N o < i

2TFA
2HC1
2HC1
2HC1
2TFA
2TFA
2HC1
2TFA
2TFA

3TFA

2TFA

2HC1

2TFA
2HC1
2HC1
2HC1

2HC1

2HC1
2HC1
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3.76 (1H, s), 4.52 (1H, d, J=8.1 Hz), 4.62 (1H, d,
J=3.2 Hz), 6.53-6.70 (1H, n), 6.78-6.84 (1H, m,

W@20FATs02 (3H, 1), 7.21-7.30 (2H, ), 7.37- 7P@BIK2BH/008558

LC/I\/S (ESI) mz: 269 (MH#). 20 Reference Exaan e
q - (N-Cbz- amlnoethyl H

5‘§a§et]€"§*hy%3fg %ﬁ4£}§f%benzo%“5’ 9b- Hexahydr oyl H pyr r olo[

qui"no itrile ditrifluoroacetate
saerA-ram—me&myuenuydﬁdmwuzulem tlert - BHtyl E@SaRH
9hR*) - 4- ( 2, 5,9b 2
5n7ex%ﬁ)§ér S‘QW%YPSF%P@ )?%Jfﬁﬁf’r]rol‘r’l ¥e- | - car Boxylft e
79_ 7 was i ssol ved i n chl ogof orgn (1H
éngi(s 4 (t%rgﬁllfgyulo)?%acetzl)ocl acr%ll(l 0 mM) was added and the
58 xlurtel’dya]s—lsﬁr-lr,éd%tzrmmiieﬁpeﬂature far 1 Hr. The

eactgon 90 V[)ﬁ005/105802 PCT/ JP2005/ 008558 'XIU%Q
sCEBREYMTHREY under reduced pressure, tHe si dle
G’B?Smé%ira ded lrlplchl or oform and the sol vent.l vvasH

and dr|ed under reduced pressure to glve t he t|tIe
ound 5 rrg 79% as colorless crystals. 1H NWMR
Re ae)ss Y245 (1H, n),181202(1H,n)

353.2 1 ~8Aeb-713
Cl?s‘g@‘wg%@‘?cmmﬂ ?Qs%l]di’cg%[(m Vi S ey

ca(rzwxyrilc 'ﬁC];lOi7 33 (1H, m, 7.59-8.10 (5H, m, 8.54
1H, br s), 10 9.70 (1H, br s). LC M (ESI) mz: 276
y Reference Exanple 11 (3aS*, 4R*, 9bR*) -4-
-Ch?orophenyl) -2, 3, 3a, 4, 5, 9b-
he ¢ o-| H pyrrol 0[3 2-c] qui nol i ne di hydrochl orlde
2HCD HN- 2HCI HN OON'N H H

2HC1
2HC1

2HC1

3a,4,7,7a-Tetrahydro—-4,7—-ethano-2-benzofuran-1,3-

dione (10.2 g, 57.2 mmol) was suspended in methanol (

70

ml), and the suspension was heated under reflux for 12

hrs. The sclvent was evaporated under reduced pressure

to give the title compound (11.6 g, 97%) as crystals.
'H-NMR (CDCl3)8: 1.27-1.38 (2H, m), 1.47-1.64 (2H, m)
2.89-3.27 (4H, m), 3.59 (3H, s), 6.26-6.41 (2H, m) .
Reference Example 13

Methyl cis-3-

{[ (benzyloxy)carbonyl]amino}bicyclo[2.2.2]oct-5-ene-2

carboxylate

hi§
N~ "0
¥ 0
OMe
0
The compound (10.5 g, 50.2 mmol) synthesized in

Reference Example 12 was dissolved in dichloromethane

(150 ml), triethylamine (5.3 g, 52.7 mmol) and ethyl

14

chlorocarbonate (5.7 g, 52.7 mﬁol) were added at -10°C
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15 C C To a mxture of benzyl (3aR*, 4R*, 9bR*) -4-
(4-
W@M%ﬂwmenyl) -2,3,3a,4,5, 9b- hexahydro | H pyrPOT/ai28032008558

qui nol i ne-1-carboxyl ate (730 75 mml and 10%
IF]&ﬁl BRI e BB F@G%%Fq%e%En% ssad}e S eot Ur% for

2 n20 ) f\fﬁ% %gggguﬁehmrsogéaa&al Qr 8 40 8L BaRYa i u

utlon m xture was stirred at room
aztmr@e_r(at Gr eg_, un@ier minpdr) ggere at abyilydr eeriroon3ublr sulffwete

reaction mxture was filt hed t
ek Hainof0 FRPLL bl pereae. o8 Barcertidi Bae rgrture was
stf: Pf&'ae %o@{ ied. 25 Hpger ws%&edﬁéegagre% 4Q, OiNE

e cru title conpoun as an ol ng, ca.

£ G005 08 HrIVR OO0 B 6 e 2852148 ( s Waslesgra@aed with
2. 2.93 (1 , 3..20 H,
c%ﬁ%og}r@) ﬁl%fﬁ#cg%%w TR v sl)(t Véan?ﬁruélrled
(Jﬁeﬁ)anhgdy%défﬁazbo43oahJ'ﬂhéhkoﬂ§éﬁ%(ﬁ§s Nabﬁkéted
Hz), 7.12 (1H, t, 3=7'4 Hz), 7.32 (1H d, J=7.
urKdS8- 7o A8 qetH P g s 5889 ol Hiive1man 5¢1@5§02

(34513588 00 D1 Bhe Wt AhRRGT S WeekT FRER iy Lot

Ref errence B; Eyatehe (50 anfrel ¢r enrge ﬁ(ggbmebﬂ,ncbz 2
group and roup were renoved fromthe corrpounds

dicﬁhla@reeé@@glcag Pem@)ancpﬂ'%\‘biléellesr"e]s%‘é%f-Pvélcyld Thedrate
L9820 e SETBRUYS FRQEIT ST 20 Mg meavec
uﬁﬁ@@eﬁéklﬁﬁ4ﬁt£FE15 hrs. To the reaction mixture were
added benzyl alcohol (16.2 g, 150 mmol)‘and
(acetyloxy) (tributyl)stannane (175 mg, 0.5 mmol) and the
mixture was héatednunder reflux for 12 hrs. The solvent
was evaporated under reduced pressure. The residue was
sﬁbjected to column chromatography using silica gel (100
g) and eluted with hexane-ethyl acetate (3:1, v/v) to
give the title compound (7.7 g, 46%) as crystals from
the first eluted fraction.
'H-NMR (CDCl3)8: 1.13-1.62 (6H, m), 2.69-2.80 (1H, m),
3.04 (1H, d, J=9.8 Hz), 3.45 (3H, s), 4.29-4.41 (1H, m),
4.96-5.13 (2H, m), 6.16 (1H, t, J=7.2 Hz), 6.54 (1lH, L,
J=7.2 Hz), 7.29-7.39 (5H, m).
Reference Example 14

Methyl cis—-3-aminobicyclo[2.2.2]octane-2-carboxylate

The compound (3.8 g, 11.5 mmol) synthesized in
Reference Example 13 was dissolved in methanol (50 ml),

and the mixture was stirred in the presence of 10%
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3 phenyl F HH 2HC1L 4 phenyl d HH2HCL 5 phenyl M
HH2HC1L 6 phenyl OM H H 2HC1L 7 phenyl CN H H 2HC1
w@2phaosgh2 Bu H H 2HCL 9 phenyl HF H 2HCL 10r@ii@regds/ddssss
ad_ H2HC1 11 phenyl HMe H 2HC1 12 phen H Ow H
paHadiyn ﬁﬁ’erﬁﬂrIPPEI\l(ﬁo’ RAPHRBHFI, 1 #P Fg?z/He}‘ ropm

@{F cp:.geq.py ] o @ B
t%ﬁ?%é}:ggﬁ"egﬁ Hh#@ 4 %Fuorg'}% enyl %erﬁ 2h|—r|Csl The
cdli®a By shl arephienyteileH Hﬂﬂ—lClandOthet aded idikl HaO2rahed
2005/ 105802 PCT/ JP2005/ 008558 21 4-cyanophen HHH
Witk neshanqlnet A hf 0} pRETA 1o H FP2ACET rz%ged under

réﬁ&@é8r99@§gdré{fbHagﬂgltgé 23 ghleor, S¥haH EA%S g, ca.

2HC1 - 25 1-napht hyl HH- 2-furyl HH?2
1BFur gk blan—ilZTFA 28 2-met hyl - 3- furyl H H H 2HCL

29 2-thien HHHZTFA 30 3-thienyl H 2TEA 31
Pbymfl%lu HCD! 3) ‘HH 2332 i G 8- 595 H HW?,%FN 438, m),

3Py din,4ad, HdbHe, 345l- I—QJ)Z,pSr.qu -@syl3HhyH H 2TFA
Reference Example 15
Methyl cis-3-[ (tert-

butoxycarbonyl)aminolbicyclo[2.2.2]octane-2—-carboxylate

ot

OMe
0]

The compound (2.1 g, 11.5 mmol) synthesized in
Reference Example 14 was suspended in dichloromethane
(400 ml), di-tert-butyl dicarbonate (41.6 g, 19.1 mmol)
wag added and the mixture was stirred for 2 hrs. Water
was added to the reaction mixture, and separated aqueous
layer was extracted with chloroform. The organic layers
were combined, dried (over anhydrous Na;S04), and the
solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using
silica gel (100 g) and eluted with hexane-ethyl acetate
(1:1, v/v) to give the title compound (2.7 g, 83%) as an
amorphous form.

'H-NMR (CDCls)&: 1.35-1.92 (19H, m), 2.96 (1H, 4, J=10.3
Hz), 3.66-3.67 (3H, m), 4.02-4.10 (1H, m), 5.72 (1H, d,
J=9.3 Hz).

Reference Example 16

cis 3-[(tert-Butoxycarbonyl)aminolbicyclo[2.2.2]octane-

2—-carboxylic acid
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35 1-Boc-pyrrol-3-yl HHH - 36 1-nethyl pyrrol-2-yl H
HH- 37 1-pival oyl oxynet hyl -i m dazol -2-yl HH H 2HC1
w@003Amisval oyl oxymet hyl -i m dazol -4-yl H H H - BOI/JP2005/008558

1, 3-thiazol-2-yl HHH 2TFA 40 1, 3-thiazol-5-yl HHH
2HC1 041 1, 3-oxazol-4-yl HHH2HC1L 42 ethyl HHH

HC% opyl HH H - 44 isopropyl HHH - 45

Hpropyl HHH2HCL 46 isobutyl HHH- 47

tert~Bdtyl HHH- 48 butyl HHH - 49 hexyl HHH -
50 kenzyl oxynethyl HH H 2HCL 51
(tert-butoxycarbonyl)(nmethyl)- HHH - am nonethyl 52

4- (NaClz- pi peEi disnne R bhbbabel ($37 I\%Cbz_warﬂ nenst hy!
HHH2HC1I 93 WO 2005/ 105802 PCT/JPZO 5/ 008558 54 2-
sjﬂ@ﬁb51aﬂﬁnmﬂiﬁ@jefbHdHHE§KMP15515 methanol (5 ml) and

I\%I.e%é}? g%g%?}/éﬂf&ﬁg 59?}_%%-'31{'6(55L?1) was stirred
aé—ﬁéoﬂetgﬁﬁﬂ¥ﬂﬂﬂfépbea%Hﬁ&y| HiHaHue s sodium

1-(trityl)pyrazol - 5-yl
hyditoxige- }.:Hllz@o&ntr(ﬁag@ﬂ Fug$ &ldptedHto ebhe reaction

eti_‘tllg%(%qunég aH‘b?eH %“Il_:lg:zl:e Gm;l'asme% 1513{:@?} hg/ilzljr_lrgldHf?dﬁll hr,
arfd SnSntMatinat ar beRY hNirByEt OCR 13 rd]locdc bdeneTBe obtained
cé?gggfgluéfglgoglected by filtration, washed with water,
and dried under reduced pressure to give the title
compound (5.2 g, 94%).
'H-NMR (CDCl3)8: 1.34-2.33 (18H, m), 2.81-3.08 (l1H, m),
4.05-4.17 (1H, m), 5.78-5.85 (1H, m), 7.01-7.10 (1H, m).
Reference Example 17
tert-Butyl { (2R*,38%)-3-[(3aR",4R",9bR") - (4-phenyl-
2;3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinoline—1—
yl) carbonyllbicyclo[2.2.2]oct-2-yl}carbamate

4 e
o N_\

5

To a mixture of the compound (500 mg, 2.0 mmol)
synthesized in Reference Example 8, the compound (566 mg,
2.0 mmol) synthesized in Reference Example 16,
triethylamine (0.61 ml, 4.4 mmol), acetonitrile (10 ml)
and tetrahydrofuran (10 ml) was added dropwise DEPC (359
mg, 2.2 mmol) under ice-cooling, and the mixture was
stirred at the same temperature for 15 min. and at room

temperature for 1 hr. To the reaction mixture was added
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oH Ove 50
3a, 4,7, 7a- Tetrahydr o- 4, 7- et hano- 2- benzof uran- 1, 3-
W(mlizums/eos(sw 2 g, 57.2 mol) was suspended in nmePCEMR005/008558
m ), and the suspension was heated under refl ux

Saf%’rrii’éedhﬁgueﬂfés sHPFeHMm el B9Epsr &P URYER Pedieen and
0 0 d 4 9
o SEEYERLR0 Wt QBB PRI agcpig, S
extt e, ﬁés(@ﬂsh@d w2t89-smAvr{deld dr,irBe 59d¢3kEd s)gver
n%;rzo? 6.41 . Rceiference Examgl e 13 Methyl cis-3
rous N ZSO4 ’ the solvent was evapOrated under

re{&dé’&élz?ﬂ&%@é)\ﬁaé boryi 4 a%g%taé:m@[ Sudidada 5E§n%ozlumn
carboxylate O k N 1U G he conpound (10.

chatorda oyl p pédyntuesnged il caRer_i;el eNB@ @Oan‘pi:edlé l\m:sed ‘with

di ssol v i.n di chl oronet ha 0
em%m?ﬂ%lnéc(%t%ta U85 1%t vEH3 dipgive the title
Airganhena ,(57g, ,a@2 alh ”Qﬂ%): W s aﬁ@'ﬁzﬂ.?t -10C

9 WO 2005/ 105802 PCT/JP2005/ 008555 and the m xture

LOARES s{EPLedmatz t he02ankMHE anperature for 20 min. To
i.s mxture ed a mxture of sodium azide (6.5
Refeﬁ%':ﬁ*rgf‘f‘mwﬁ? a:ggutyl amoni um sul fate (3.4 g, 10
(Z'ﬁmb)s ﬂ AR %m%R*@nﬂ(éi‘ﬁh%lefze g, D45k, ofid
Vateér was added to the "reacfion’
haﬁ@hx@éo éﬁdnﬁﬁ¥¢4&{@nQWQ*HWWBOé%PHined with

hl or,of or The shed.wi ri
v 1 AR T e LS e B JERRE ot A8 S -8l 2 e

under reduced pressure to give nethyl cis-3 so
) decar bonyl ) bi cycl o[ 2. 2. 2] oct - 5- ene- 2- car boxyl at e.

HN 0

)
@(ﬂj e

The compound (730 mg, 1.46 mmol) synthesized in
Reference Example 17 was dissolved in ethyl acetate (5
ml), a 4N hydrogen chloride in ethyl acetate solution (5
ml) was added and the mixture was stirred for 3 hrs. The
obtained crystals were collected by filtration, washed
with ethyl acetate, and dried to give the title compound
(630 mg, 92%).

LC/MS (ESI) m/z: 402 (MH").

Reference Example 19

tert-Butyl (1R,2S8)-2-{[(3aR,4R,9bR)~-4-phenyl-
2,3,3a,4,5,9%p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
vllcarbonyl}lcyclohexylcarbomate
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This product (50 mmol) was dissolved in 1, 2-
di chl oroethane (150 m ), p-toluenesulfonic acid
whyasaess02 (cat al yti c anount) was added, and t hBCTIBDOY @8558

was heated wunder reflux for 1.5 hrs. To the reaction
1 Xt re 15 added benzyl al cohol (16.2 g, 150
[) (acetyl oxy) (tributyl)stannane (175 ng, 0.5
dﬁﬂthe m xture was heated under reflux for 12
hrs. T "kolvent was evapor ated under reduced
pr The residue was subjected to colum
chr t.aphy using silica gel (100 20 g) and el uted
with héka ¢t hyl acetate (3:1, v/v) to give the

title conpound (7.7 g, 469% as crystals from the
aﬁkist el ut ed fraction i HNWR (CDC13) 8: 1.13-1.62

s [ 1) (558 o8 40D (PR Y 158 2 o 5713050

hé@ah@d%@ ﬁﬁip§rrdf3#§,d@c] 19Aolid-1- J=7.2 Hz) ,
29-7.39 H erence anpl e 14 Met hyl

YkﬂQﬁﬁbanwddMXg&wb?QYZqanhﬂmmbGZ-carboxylate NHZ Owve
0 30 The conmpound (3.8 g, 11.5 nmol) synthesized in
fere e~Exanpl e 13 was di ssol ved in nethanol (50

:i; the m xture was stirred in the presence of
WD 2005/ 105802 PCT/ JP2005/ 008558 pal | adi um on
carbono€§QP=aqueous 1.0 g) at room tenperature under
hydr ogen &t ppsphere for 12 hrs. The catal yst was
d and the residue was washed wth
' f N, trate was concentrated under 5
reduced phes~ g to give the title conmpound (2.35 g,
ca. 100% as an oil. 1HNWR (CDC13) S 1.23-2.03

£é$rL§?;? %g@ﬁﬁ%gﬁ Q%HTHQ’coﬁpgﬁﬁé}tlydg,Ji%z§ Q1)

synthesized in Reference Example 8 and (1S,2R)-2-[(tert-

butoxycarbonyl)amino]cyclohexanecarboxylic acid (11.7 g,
45.2 mmol) in DMF (200 ml) were added dropwise
triethylamine(16.9 ml, 121 mmol) at 0°C and subsequently
a solution of DEPC (6.74 ml, 40.2 mmol) in DMF (40 ml).
The mixture was stirred at the same temperature for 30
min., saturated aqueous sodium hydrogen carbonate
solution was added, and the mixture was extracted twice
with ethyl acetate. The extract was washed with
saturated brine and dried (over anhydrous MgSO,;). After
concentration under reduced pressure, the obtained
residue was subjected to column chromatography using
silica gel, and eluted with hexane-ethyl acetate (10:1-
1:1, v/v). tert-Butyl (1R,2S)-2-{[(3aR,4R,9bR)-4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin—-1-
yl]carbonyl}ecyclohexylcarbamate (9.57 g, 50%) was
obtained as a colorless amorphous form from the first

object eluted fraction.
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Ref erence Exanple 15 10 Methyl cis-3-[(tert-
but oxycar bonyl ) am no] bi cycl o[ 2. 2. 2] oct ane- 2- car boxyl at

wW@2008/16d3%02- O Ove O The conpound (2.1 g, 11.5r@mmit2po5/008558

synthesi zed in Reference, Exanpl e 14 was suspended in

LG7 MRl JEGe: fane: £5 8408y, di-tert-butyl
dicar begat iy £ 91 pl%sh M0} (4B adflah 3ndathheny -

m xture was stirre ter was added'to t
2y 2adti, dn i X0 thexadnydl sepai apgd raguebdis2 ~kcdyprinabin-1-

xtracted wth chloroform_ The orgapic_|ayers  were
v Eb e ey i valehoey Hrmparaas naBocs . Sand te e
oSRLYRRY WBS £VaBaLalied INGRE rpHBEHGEdE PERSEULE: tHE second
resi due was subjected to colum chromat ography using

ojertaedaltdd00rgrtdrmh el uted wi th hexane- et hyl
at 1:1, viy) to, give the title conpound (2.7 g,
L@%@& {ES rﬁ%rpﬁé&s B 25 1 H R (CDC13) S:
1.35- k92 Kd 96am® man96r (35, iG R]e:ﬂ@rgnc@Z)Ex_ample 19, the
3.66-3.67 (3H, m, 4.02-4.10 (1H, m, 5.72 (1H, d,

cJepoBn@s) .1ReTebércd manpl eyishsissized using the
3-](tert-Bu r bgnyl ) am no] bi cycl o[ 2. 2. 2] oct ane- 30

c%@%é}lﬁgiyﬁ%cqg%fggeg% WD 2005/ 105802 PCT/ JP2005/ 008558
Ok HNO+t OH O A mxture of the conmpound (5.7 g,

19.5 % synt hesi zed in Reference Exanple 15,
met han m ) and i N aqueous sodi um hydroxi de
sﬁpmr\il\ _ m) was stirred
H A
0 §i§
©\/I\lj""R
H
Table 3
No. R
1 phenyl
2 3-thienyl
3 l-propyl
4 cyclopropyl
5 methoxymethyl
6 1l,3-oxazol-4-yl
7 2-methyl-3-furyl
8 1,3-thiazol-5-yl
9 Ethoxymethyl
10 1-Cbz-pyrrol-2-yl
11 tetrahydro-2H-pyran-4-yl

Reference Example 20
{2-1(3aR*,4R"*,9bR") -1~ ({ (1S,2R) -2~ (tert—

Butoxycarbonyl)amino]cyclohexyl}carbonyl)-2,3,3a,4,5,9b-
100
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5 at roomtenperature for 1 hr. 1N Aqueous sodi um
hydr oxi de solution (5 mM) was added to the reaction
wWonoosuesp2 and the m xture was furht er st i rred POT/IRR2005008558

neutralized w.th h rochl
heSBatTaT Lr GEEAI T o2 CoH RECAL by B Fanariignimidazol-1-

ylYashed Wt hyyakee 1o and dr|ed under reduced pressure
o glve the title conpound (5.2 g, 94% . 1H NWR

xS 1.34-2.33 (48 , 2.81-3.08 (1H, m
§\4)Q5\7 (1H, m, le}q 5 (1H, m, 7.01-7.10 (1H,
H Ref erence Exanp enl7;:15 tert-Butyl { (2R, 3S¥)
-3 p/(B , 4R*, 9bR*) <’ phenyl -

2,3 9bohexahydr 0{3 2-c] qui noline-I -
yI) yILbk?ﬁtlo[Z qéi - y)F¢arbamate O j-N
I/ To a nrxtureNg% e conpound (500 ny,

2 O nnDI) synt hesi zed in Reference Exanple 8, the

conmppungh 656G e, marn@ rmay )i SyRelfesiczate |mxaea§>ereemc9e and
Exanple 16, triethylamne (0.61 m, 4.4 mol),
usaoet drﬁ-t E[32S{ 16’ §bRad2 ¢ 8t Bah;ﬂdr%r%baheef@yrﬁyomg-

dd 5
e RUSEE 4 PG IR 45T T AT et s

pigane tee npeti atl vbe Hlay r dde NiA. Ta!]:dléit 2 odiitme tie:nqabe at:Dm@ound
for 1 hr. To the reaction m xture was added 97 WD
wasoeyyteoigB®2 - PCT/ JP2005/ 008558 sat urat ed aqueous

LC?ﬁ@lﬂggwﬂrﬂggn(gy@ongﬁe)solutlon and the mixture

was extracted wWith et acetate. The extract was
Reﬁ&ﬁahbemmhampnwwzkxibrlne dried (over anhydrous

and_t he sol vent was evapg
teF@d@R&Ybréé%ﬁr@syﬂﬁfriéﬁdﬁegﬁﬁ; %& gcﬂggffdnigFﬁﬁd 2=
yl&??ﬁ@¥§@f@9§¥9W$H5k§hb69%4¥ﬁ—ﬁ§9rglo[@n@iﬁpﬁﬁﬂnolln 1-
yllcarbonyl}cyclohexyl) carbamate

:J;ojLN“[;j

H =
07N

~\

SON

and

tert-butyl ((1R,28)-2-{[(3aS,4S,9bS)-4-(1H-imidazol-2-
yl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yl]carbonyl}cyclohexyl) carbamate

=z
zZ=
&

To a solution of the compound (5.81 g, 10 mmol)
synthesized in Reference Example 20 in methanol (150 ml)

was added 25% aqueous ammonia (120 ml) and the mixture
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hexane-ethyl acetate (6:1-2:1, v/v) to give the title
conpound (750 ng, 75% as an anorphous form LC/ M5
w@ EBsjoashz: 502 (MH). 1o Reference Exanpl e 1BCT/JP2005/008558
(2R*, 3S*) - 3-# (3aR*, 4R*, 9bR*) - (4- Phenyl - 2, 3, 3a, 4, 5, 9b-
wafe)@hyaE 8 HFyrt ohBE3, 2TEPqATeT$RE| Was evaporated, the

oHAFAR B N UIL 805k 28 DR RO ey
ussiyng hesilzed igel Redpderde: tednpl ehl 2 thgsl disstbwed-mathanol

t hyl tate (5_m), a 4N hyd hioride in ethyl
(355 &7 SOV 01-on YEF L7 s, GTOE BhGPCHA. 1 5k nh B R ~4-

(12%}{;@&&138&-% Ji}{ls) -Jhg qbtainedpchystal sy eren—

ected by filtration, washed 20w th ethyl acetate,
pyarneb Yo [ 8¢ 2te lgivieno héntiltd e conpound (630 ng, 92%.

cl ESL) mlz: 402 (MH). Reference Exanple 19 (
YIIEATRATY ) CHE L 57 L) CRFRHRE BBR) e fhcny) 198 was
obhaidd 4a3 W-NEXPY Q- llhdysk 0h 8l Fodrf] SbROkR: I#irst
yl'] carbonyl } cycl ohexyl carbonate 98 WD 2005/ 105802
frRCT 92005/ 008558 00 NNO OH NV MNH and

gD A T T 25 4 5 o

yl] caronylpayghohexyk caspanater Bas, 4s,9bs) -4~ (1H-
imidazol-2-yl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]carbonyl}cyclohexyl)carbamate (2.11 g,
45%) was obtained as a colorless amorphous form frém the
second eluted fraction. '
LC/MS (ESI) m/z: 466 (MH")..
Reference Example 22
{2-[(3aR,4R,9bR) -1~ ({ (1S,2R)-2~[ (tert-—
Bufoxycarbonyl)amino]cyclohexyl}carbonyl)-2,3,3a,4,5,9b—
hexahydro-1H-pyrrole[3,2-clquinolin-4-yl]-1H-imidazol-1-
yl}méthyl pivalate

iof,\ ﬁ\“o

&9
SOWnC
i
and
{2-[(3a8,48,9b8)~-1-({(1S,2R)-2-[ (tert-
butoxycarbonyl)amino]cyclohexyl}carbonyl)-2,3,3a,4,5,9b-

hexahydro-lH-pyrrolo[3,2-c]lquinolin-4-yl]-1H-imidazol-1-
ylimethyl pivalate
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ON" H O~NH, To a solution of the conmpound (13
g, 40.2 mmol) synthesized in Reference Exanple 8 and
W@ 1®B5208802- [ (t ert - but oxycar bonyl) ami no]j PCT/JP2005/008558
cycl ohexanecarboxylic acid (11.7 g, 10 48.2 mol) in
DM ( m) were added dropw se triethylam ne(16.9
>L[gJ,]\N& 1’mmol ) at OC and subsequently a solution of
DEPE (.74 m, 40.2 mmol) in DVF (40 m). The m xture
was Stigrad at the sane tenperature for 30 min.,
sat ey agueo sodi um hydrogen car bonate 15
sol Q ed, and the m xture was extracted
tw ce wit;hjst yl acetate. The extract was washed with
saturated brine and dried (over anhydrous MySQH4).
Aft eTo eomcelnttihonorfurde cednouddredalreR . OhR) (2.42 g,

t ai ne residue was .subjected to colu .
5'3 ré‘}%ﬁﬂbr S¥R Jn@e‘éolgji I%ectgeﬁ% ,ceané‘rggrf%]t%dz\:}vi ¢f DMF
(shexane-gs by b Jacat al ea {48 hydkildevi8Ds. ifreréiButyl.27 g,
(1R, 295)-2-{[(3aR, 4R, 9bR) - 4- phenyl| - )
6 .4 53 m8eq 1) 5usketrexahgde 0oLl rand[ 3he- &Gt weei Has-

(1 ].carbonyl }cycl.ohexyl car e (9. g, 9
S%B%rae?%e%lgaghgx‘c oqeo’??%gg%gg%%%ﬂsgf grzm s %%Q%%@FP%%
pivaIghieciochbyt ed frectbommcl9 Wea20886EE&02opwise under

PCT/ JP2005/ 008558 LC/ M5 (ESI) mz: 476 (MH).

iCt;a?ftOC@diyg v ( @R@S}h?-l{l[ieﬁalﬂiﬂsf@%ﬁiérlﬁ}%ﬁ L room
3a.4.5, 9b-h ro- rr 2= ' j -
teﬁiﬂécraar%%ﬁgl %%fc?%ﬂgggr ca#gg%toéq{%gs‘%a?] %8)0 V\f/a%t%d' and

thebtaiteinad aeanldid esasamriphosd fdtim fertdny t he ceeadre,
object eluted fraction. LC/M (ESI) mz: 476 (M#). In
washe & bthaiade B2 i ReM R RREAAP e afgf ¢heed (over

aﬂﬂyg¥%mgsM5§OI§bleA%ﬁ@¥E%§ﬂeéﬁ@¥é%¥BﬁsﬁﬂgeEh%educed
pressure, the obtained residue was subjected to silica
gel column chromatography and eluted with hexane-ethyl
aéetate (1:1-0:1, v/v). The title compound (2.51 g, 83%)
was obtained as a colorless amorphous form the object
fraction.

LC/MS (ESI) m/z: 580 (MH").

In the same manner and using the compound
(3aS8,45,9bS) synthesized in Reference Example 21, {2-
[(3aS,4S,9bS)-1-({(15,2R)-2-[(tert-
butoxycarbonyl)amino]cyclohexyl}carbonyl)—2,3,3a,4,5,9b—
hexahydro—-1H-pyrrolo[3,2-clquinolin-4-yl]l-1H-imidazol~-1~-
ylimethyl pivalate was synthesized.

LC/MS (ESI) m/z: 580 (MH").

Reference Example 23

(1R,28)-2-{[(3aR,4R,9bR) -4~Phenyl-2,3,32,4,5,9b-
hexahydro-1H-pyrrolo[3,2~-clquinolin-1-
yllcarbonyl}cyclohexylamine dihydrochloride
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10 conpounds of Table 2. Boc HON\ N .OR H Table

3 No. R1 phenyl 2 3-thienyl 3 1-propyl 4
weywbsomsepyl 5 net hoxynethyl 6 1, 3- oxazol - 4-BECT/JP2005/008558

2-methyl -3-furyl 8 1,3-thiazol-5-yl 9 Ethoxynet hyl

10 Cbz-pyrrol -2-yl 11 tetrahydro-2H pyran-4-yl
ZHEle f nce Exanpl e 20 15 {2-[ (3aR*, 4R*, 9bR*)-1-({

g}§ 2 [ (tert-
arbonyl)an1no]cyclohexyl}carbonyl) 2,3,3a,4,5,9
b- 1G0 WO 2005/ 105802 PCT/ JP2005/ 008558

~hyﬁro | H pyrrol o[ 3,2-c]quinolin-4-yl]-1Him dazo

) | pivalate >0 NWO 0-1-N,(D. HH O\
OMN FAm ° O(X1150 | HQO NO In the same manner as
i n Referenhce Exanple 19 and 5 using

*

T e S AR ARyt q;;:%%tﬁ}r%m -4~
ph@ﬂ’i"iaieSdB%ydf oshbgr hde dHy dabl en2pythestbtbea—
cfgﬁqﬁyfln l-ylJcarbonyl}cyclohexylcarbamate (2.71 g,
5.7 mmol), a 4N hydrogen chloride in ethyl acetate
solution (10 ml) and methanol (30 ml) was stirred
overnight at room temperature. The reaction mixture was
concentrated under reduced pressure, and the residue was
crystallized from ethyl acetate to give the title
compound (2.29 g, 920%) as a colorless péwder.
LC/MS (ESI) m/z: 375 (MH").

In the same manner as in Reference Example 23 and

uging the compounds synthesized in Reference Example 22

and compounds on Table 3, the compounds on Table 4 and

Table 5 were synthesized.

T
™
Z
7
‘“"O

g 2HCI
Za
[::I:;]”R
H
Table 4
No. R
1 phenyl
2 3-thienyl
3 1-pivaloyloxymethyl—imidazol-2-yl
4 l-propyl
5 Cyclopropyl
6 Methoxymethyl
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was

obtained. LG M5 (ESI) mz: 580 (M+)." 1o

Ref erence Exanple 21 tert-Butyl
R1eBY2 2- {[ (3aR, 4R, 9bR) - 4- (1H i mi dazol - 2- PCT/JP2005/008558

W@ ¢
yl

/| 1 Car Bony13%58Pédnéxy car bamate O >~0A W H
1 \qH X n - but yl
2 2%)- éu'ﬁe%ié%%gngé}éf% ( 1H i i dazol - 2-

yl ] carbonyl }cyc| ohexyl)carbamate O 0 NN\ H
1I”<I0 HeNhOZBY“T%tEY%I ution of the conpound (5.

Bl ) S_)crgﬁ?i,gggli_rg erence Exanple 20 in
hanol (1150 m was added 25% aqueous ammoni a
and t hetradtydeot@H MY 28054193802

)+ 2,3, 3a, 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n-

O N

- 2,98, 34,,8-5:9bahexaldrdrb- | H pyrrol of 3, 2-c] qui nol i n-

OMN
81 g,

(120

FI3P2005/ 0608558 was stiTTred for4hrs. The sof vent

was-.evaporated, the obtained residue was subjected to
) chromat ography wusing silica gel, and el uted
H.W D etiyl acetate-nmethanol  (1:0-9:1, v/v)

c

H iym Jlazol - 2-yl) -2, 3, 3a, 4, 5, 9b- hexahydro- | H

Eg;%?yl ((1R 2S)-2-{[(3aR 4R 9bR)-4 5
(
N R

H

Table 5
No R
1 phenyl
2 3-thienyl
3 1-pivaloyloxymethyl—imidazol-2-yl
4 l-propyl
5 Cyclopropyl
6 Methoxymethyl
7 1,3-oxazol-4-yl
8 2-methyl—-3-furyl
9 1,3-thiazol-5-yl
10 Ethoxymethyl
11 1-Cbz-pyrrol-2-yl
12 +tetrahydro-2H-pyran—-4-yl

Reference Example 24

tert-Butyl (3aR*,48%,9bR")-3a-methyl-4-phenyl-

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo{3,2-clquinoline-1-

carboxylate (endo form)
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pyrrol o[ 3, 2-c] qui nolin-|-
yl ] carbonyl } cycl ohexyl ) carbamate (2.00 g, 43% was"
wobiaiesso2z as a col orl ess anor phous form from t PET/IR2061008558
fraction. 1o LCOMS (ESI) mz: 466 (M+#). tert-Butyl
(’}'{1R 2S) - 2 { 3aS, 4S, 9bS) - 4- (1H
dazol - 4213 3a, 4, 5, 9b- hexahydro- | H pyrrol of 3, 2-
|n |n 1- ﬁ?]n bonyl } cycl ohexyl ) carbamate (2. 11 g,
4 % obt aretiAs a col orl ess .anor phous form from
t 1g'se00u ted fraction. LCMS (ESI) nlz: 466
(NN~ Referdficd{ Ekanple 22 { 2- [ (3aR 4R 9bR)
“1- (1 (w5 2R [ (tert-
But oxycar bonyl ) am no] cycl ohexyl }carbonyl )-2, 3, 3a,4,5,9
b 2@0 a mixture of benzaldehyde (425 mg, 4.0 mmol),

oo LTS LB ] SRR e, were

dﬁ@ﬁ{ﬁ Bo G&ﬁiﬁ@%Q9§h1Ljdr&ﬁ§&ggﬂez{7iiegt 250 mmol) and
but oxycar bonyl ) am no] cycl ohexyl } car bonyl ) 3a,4,5,9
DyﬁOTf)3 (122 mg, 0.19 mmol) under ice- coollng, and the

mJIhxe ﬁrggﬁlyll—é-g#/r [ Q] oéstlgﬁw uéxg()lsll nggi%rz;tuy_el BA2Z0 - i p ,
aﬁgﬁggpgggﬁfQQ§§§§ra€h%éafélwﬂ hrN Orhe reaction mixture

was concentrated under reduced pressure, water was added

and the mixture was extracted with ethyl acetate. The’
extract was washed with saturated brine, dried (over
anhydrous MgS0O,;), and concentrated under reduced pressure.

The residue was subjected to column chromatography using

. silica gel (30 g) and eluted with hexane-ethyl acetate

(4:1, v/v) to give the title compound (780 mg, 53%) as
aﬁ amorphous form.

'H-NMR (CDC13)8: 0.88 (3H, s), 1.24-1.36 (1H, m), 1.49-
1.59 (9H, m), 2.39-2.56 (l1H, m), 3.24-3.58 (2H, m),
3.95-4.02 (1H, m), 4.31-4.35 (l1H, m), 4.87 (1lH, d,
J=54.0 Hz), 6.53 (1H, d, J=8.3 Hz), 6.76 (l1H, t, J=7.7
Hz), 7.02-7.11 (1H, m), 7.30-7.40 (4H, m), 7.40—7.48 (1H,
m), 7.48-7.79 (lH, m).

LC/MS (ESI) m/z: 365 (MH').

Reference Example 25

tert-Butyl (3aR",4R",9bR")-3a-methyl-4-(3-thienyl)-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinoline-1-

carboxylate (endo form)

N\ N
N7 = N N=
H E:S H S
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30

N H Noni To a solution of the conmpound (3aR 4R, 9bR)

(2.42 g, 5.19 mmol) synthesized in Reference Exanple
wQ20snoBMF (50 m ) was added sodi um hydri de (BOBAIR2005/008558

oil, 0.27 5 6.75 mmol ) under ice-cooling, and the

i xt S vt 18t FPMRPHRA T BB %@P%@&Fédf gm 1the same

ndfUOLORt Y] rPEYALALE (A8 Tk, 20 EhdTRL) RS added

ropwi se under ~ice-cool1ng, and the m xture was
tistophedeata nholnlehgdper ature for 2 hrs. The sol vent
orated, and 1o the obtai ned residue was

was eva
“HetNMR eb‘?Wﬂ-h) 8t h{l 9cet3H e, S) wadhdB v t BBwdid, amd, 1.53
(ot ugat gd oy i negand driggd_powar (anhydhouss '\@§O§) 59 (2H, m),

After concentratlon under reduce pressure,
3.¢btai hedsr e(sh}twenwaslis&ti’ eciied do §‘=I4| cla Hgbl éol7u§mf14 93

chr onat ogr aphy Iute ex n acet at
(1 1ng % \?"%\/ I'1'he i 1% g V%)n}p%gnd (éH g% Was6e Hz),
7 . -ay n§§ Q%H’j‘ Czﬁ’i beii-@'misphwg fg{)m t-hez@bpeqlto (2H, m),
fraction. ESI) "miz: 580 (M) In the sane

7 rﬁaﬂwnélHanddusﬂrgm hé, cdnpouia) 20 (3aS 4S, 9bS)

hesi,.zed in R le 21, {2-
LA RS sp  {T ASE Cerr: !
RRE PN ERT RoRMip e pg] cycl ohexyl }carbonyl)-2,3,3a,4,5,9
b-
( JeeKaMyadr, GHEH pﬂaﬂ@{:ﬂyZPé]—mhemj/lﬁ24 3yl3a 14+ 5 pPbazol -

h%ﬁaﬁ§§§8 ?%iﬁflVQﬁg?Z§ é%%he%gzed &¥5§gég§hg%%2de

(1@-2\5)2,%7{[(3 AR, 9hR) - 4 Phenyl 2,3, 3a, 4,5, 9b-

ﬁ ), 0 Zc]qumollnl-yl]
l agi ne di hydrochl oride 103 WO
20 / 02 PCTHIP

logds/ 008558 2HOI O H2N) =O

The compound (730 mg, 2.0 mmol) synthesized in

Reference Example 24 was dissolved in ethyl acetate (10
mi), a 4N hydrogen chloride in ethyl acetate solution
(10 ml) was added and the mixture was stirred for 12 hrs.
The obtained crystals were collected by filtration,
washed with ethyl acetate, and dried under reduced
pressure to give the title compound (685 mg, ca. 100%)
as crystals.

LC/MS (ESI) m/z: 265 (MHY).

Reference Example 27
(3as”,4R",9bR") -3a-Methyl-4- (3-thienyl)-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinoline

HN—\ HN
N e, = ==
B8 N T

The compound (900 mg, 2.43 mmol) synthesized in
Reference Example 25 was suspended in trifluoroacetic

acid (5 ml), and the suspension was stirred for 30 min.
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N H A mxture of tert-butyl (1R 2S) -2-{ [
(3aR, 4R 9bR) -4

wEhb@agbss®, 3, 3a, 4, 5, 9b- hexahydr o-| H pyrrol of 3, 2PCT/JP2005/008558
c] qui nol i n-1-yl ] carbonyl } cycl ohexyl carbamate (2.71

Ths remehbP, Td XN R dY 8§e At o7 1 48 SFn YeitHy | S%EEFé‘tt@d
atddid Oﬁoélﬂmmr)grﬁg Ogt %%&%or(%ﬁ e b 1aS SA 1 rLad

over ni ght at enper ature e reaction fxture
emﬂfacm@ﬁcemtwnahﬂmmdéormedum@épﬁxﬁsace wared dhked (over
resj due was ystal lized fron1eth | acetate to glve

aWﬂ%?????eMgéoébmﬁﬁﬂnFQQ 59 §eQQKHa%SeHa@ﬂ§ﬂF sunder
reRQMEeS o rECEMB L B ) g2 E%@Séf%ﬁé gb&ﬁ&ﬁh&aW§OO mg, ca.

manner as In Reference Exanple 23 an using t
10@éﬂpaundsrypmbﬁ35|zed in Reference Exanple 22 and

conpounds. on Tabl t he, conpounds on Table 4 and 15
mﬂglﬁ%@@wﬁ&mﬁ’“OHm~%u O-NN H

Re’f@ilé%lée'\ﬁxaﬁipllé)@myl 2 3-thienyl 3
1- pi val oyl oxyiret hyl -i m dazol -2-yl 4 1-propyl 5

Be@polloptopykoed hvel hoxymetmnhyle 104 WO 2005/ 105802
PCT/ JP2005/ 008558 7 1, 3-oxazol-4-yl 8
2-met Byl -3-furyl 9 1,3-thiazol-5-vyl

Saaat

A solution (30 ml) of oxalyl chloride (1.72 ml,
20.0 mmol) in dichloromethane was added dropwise to a
solution (10 ml) of dimethyl sulfoxide (2.84 ml, 40.0
mmol) in dichloromethane at -78°C, and the mixture was
stirred at the same temperature for 5 min. A solution
(45 ml) of benzyl(2-hydroxyethyl)carbamate (1.95 g, 10.0
mmgl) in dichloromethane was added to the reaction
mixture and the mixture was further stirred for 15 min.
Triethylamine (6:93 ml, 50.0 mmol) was added, and the
mixture was stirred for 5 min. The temperature was
raised to room temperature and the reaction mixture was
stirred for 1.5 hrs. The reaction mixture was
concentrated under reduced pressure, water was added to
the residue, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine,
dried over anhydrous MgSO,;, and concentrated under
reduced pressure. The obtained residue was subjected to
silica gel column chromatography and eluted with hexane-
ethyl acetate (7:3-3:2, v/v) to give the title compound
(930 mg, 48%) as a colorless oil.

'H-NMR (CDC13)&: 4.14 (2H, d, J=5.1 Hz), 5.13 (2H, s),

' 5.47(1H, br), 7.31-7.37(5H, m), 9.64 (1lH, s).
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10 et hoxynet hyl 11 1-Cbz-pyrrol-2-yl 12

t et rahydro-2H pyran-4-yl HZN 2HO1 OAOW N R H Table
wW®2005/106802 R 1 phenyl 2 3-thienyl 3 PCT/JP2005/008558

1- pi val oyl oxynet hyl -i m dazol -2-yl 4 1-propyl 5
Refereprgp@xampPIet Bdxynet hyl 7 1, 3-oxazol -4-yl 8

n | ~3-£.L 3-thiazol -5-yl 10 Ethoxynet hyl

l%ﬁhﬁgg%g?pfi5%%h3F§Fn%E'tetrahydro-2kbpyran-4-y|

Ref erence Exanple 24 tert-Butyl

(3aF¥,@S*, 9bR*) - 3a- met hyl - 4- pheny! -

2,3 , 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i ne-1 -
HQoe~car boxyl ate (endo form 105 WO 2005/ 105802

PCT/ JP2005/ 008558 O 04 04N\ , I \ ny HH ~ To a

m xtufe &f sespahddlydef 42i5hign all@nimol) hydride (2.69

g, 70.9 mmol) in tetrahydrofuran (50 ml) was added

dropwise a solution of ethyl 1,3-oxazole-4-carboxylate
(5.00 g, 35.4 mmol) in tetrahydrofuran (50 ml) at -78°C.
The reaction mixture was stirred at the same temperature
for 2 hrs, and the temperature was gradually raised to
0°C. After stirring for 1 hr, water (2.7 ml) was added,
then 15% aqueous sodium hydroxide solution (2.7 ml) and
then water (8.1 ml) were added and the mixture was
stirred. The reaction mixture was dried‘over anhydrous
MgS0,, the precipitate was filtered off through celite,
and the filtrate was concentrated. The residue was
subjected to silica gel column chromatography and eluted
wiéh ethyl acetate to give the title compound (930 mg,
27%) as a colorless oil.

'H-NMR (CDC13)d: 3.27 (lH, br s), 4.64 (2H, s), 7.64 (1lH,
s), 7.90 (1H, s).

Reference Example 30

1,3-0Oxazole-4-carbaldehyde

PAAN

N” O

0=

To a solution of 1,3-oxazole-4-ylmethanol (1.88 g,
1930 mmol) in chloroform (200 ml) was added manganese
dioxide (33.0 g, 379 mmol), and the mixture was stirred
overnight at room temperature. Insoluble materials were
filtered off and the filtrate was concentrated under
reduced pressure to give the title compound (1.00.g,

54%) as a colorless oil.
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aniline (372 ng, 4.0 mmol) and acetonitrile (8 m)
were added N Boc- 3-nethyl di hydropyrrole (732 g, 4.0
woremb)iossol 5 Dy(OTf)3 (122 ng, 0.19 nmol ) undePCT/JP2005/008558
. ice-cooling, and the mxture was stirred at the sane
Ht-8MFer (EREE:YOr 2098 n(1H, ard +at8 +Hdm(Ldnpeslat ut 8 -Oor (LH, s) .
e t n xture was concentrated under
Rék%%me%EpFégé f%g %gler was added and the m xture was
(2 aley e 3wiftdr el hwe theelodt e. The 1o extract was
washed with saturated brine, dried (over anhydrous
and concentrated under reduced pressure. The
res{dug was subjected to colum chromat ography using
i gel (30 g) and eluted wth hexane-ethyl acetate
71, v/iv) to give the title conpound (780 ng, 53% as
15 an_anor phous form 1 CDC13 0. 88
5  1.24-1938 FAYP$HSLicR © %l\iﬁtééutﬂgﬁ)l‘%ﬁln%msﬁg’g 36(@ (5.17
g {36 Mhmod. Z‘Rrﬁrgét!cgh' d@ofu§a§5jéo%2 iH w8, added
974,312 4,38 7 Hz), 6.53 (1H,
dmbpuﬂrﬁeSal—B)oldﬁ:ﬂ@n(QEI et'nhy]h727m2®hlﬁlzl) 3- ﬂugzat.ell(lmo g,
(1H, m 7.30-7.40 (4H, m 7.40-7.48 (1H g%,
647 4gomo ¥ emt%ramdwef(qé@l} 9. ™dgs FRpry 8 Ct The
rdEl €L ERCRIBERT 6,29 Lenitr Rl Vit (3aR" s M, t8RBYrature for
-3a-nethyl-4- (3-thienyl) 25
10 4 Q3 Batheb teimphexahydeowas pyradhe[ld y2-rd yeedoltiondC- and

0BT b0 “eeT JE5008 Foorass” Tt o8 O & EompiiRa T 5%

@&@@Sbéa%nn K\ @r§RRE THYIBL + 86 ni Mreef ex@ned, Baarml e
4 and using 3- thiophenecarbal dehyde. 1H NWR (CDCls%
ure

ar&y@r@@s(BIESOsz) wasl 2@ded3go tHpe ppixtyrsy 5 ThoH mx

B E G A 6 ey vod, A s Do

15 reduced pressure The residue was subjected to silica

ggl column chromatography and eluted with hexane-ethyl

acetate (8:2, v/v) to give the title compound (7.98 g,

ca. 100%) as a colorless oil.

'H-NMR (CDCl3)8: 2.29 (3H, s), 4.47 (2H, 4, J=5.4 Hz),
20 6.36 (1H, 4, J=1.5 Hz), 7.26 (l1H, d, J=1.5 Hz).

Reference Example 32

2-Methyl-3-furaldehyde

770

o=
To a solution of (2-methyl-3-furyl)methanol (2.00
25 g, 17.8 mmol) in chloroform (200 ml) was added manganese
dioxide (33.0 g, 379 mmol), and the mixture was stirred
at room femperature for 16 hrs and futher at 60°C for 3
hrs. 1Insoluble materials were filtered off, and the
filtrate was concentrated under reduced pressure. The

30 residue was subjected to silica gel column
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(1H m, 6.52 (1H d, J=7.8 Hz), 6.76 (1H, t, J=7.6
Hz), 7.02-7.09 (1H, nm, 7.11-7.19 (1H nm, 7.21-7.40
W@ 24d5/108802 7. 60 (1H, dd, J=72.5, 7.3 Hz). To LEZNVB2005/008558
(ESI) mz: 371 (M+). Reference Exanple 26 (3aS*
chypmagprrpnizs- aMehplistgthehyrhohgxane-qthyl gretate

xahydr.q-4 H olLql 3,:2-c] guinali I | O
RS Bl R T S e i 038 g 2 S
11%pl pssyntdhieisé zedsknoiRef erence Exanpl e 24 was
,.dissolved in ethyl acetate (10 n1%, a 4N hydrogen
HCiMR | §6DCAse0hyi2 -t 8B sEut i Dn68101H ) Shs ddded (1H, s),
9 Al Qaﬁ ngﬁtyre was stirred for 12 hrs. The obtai ned

crystal's were collected by filtration, 20 washed with
Reef dybneectEatamphad38ri ed under reduced pressure to
ive the title co nd (68 as

(Er¥Sraya - it NeLERSR) i L DS L REF EPonce

Exanpl e 27 25 (3aS*, 4R*, 9bR*) - 3a- Met hyl - 4-
(3-thiegnyl) -2,3,3a, 4,5, 9b-
hex -l Hpyrrolo[3,2-c]quinoline HNHNNO NHCS

H Thel The compound (900 ngy, 2.43 mmol) synthesized in

Ref er®nce Exanpl e 25 was suspended in trifluoroacetic

30 gcid (5 mM), and the suspension was stirred for 30

md. 1107 WO 2005/ 105802 PCT/ JP2005/ 008558 The

re Aion m xture was neutralized with saturated
oHgjueous sodi um hydrogen carbonate sol ution, and

extracted wth chloroform The extract was dried (over

anhydreus MiSs¥inandrt her sebuenhm Wasdevagor(a@ed umdeil, 1.0

5 reduced pressure to give the title conpound (800 ng,
gca26 mmol) in tetrahydrofuran (10 ml) was added -
dropwise a solution of 1lH-imidazole-4-carbaldehyde (1.92
g, 20 mmeol) in DMF (5 ml) at 0°C, and the mixture was
stirred at room temperature for 1 hr. Chloromethyl
pivalate (3.92 g, 26 mmol) was further added dropwise at
0°C, and the mixture was stirred at room temperature for
1 hr. The reaction mixture was concentrated under
reduced pressure, water was added and the mixture was
extracted with ethyl acetate. The extract was washed
with 6% aqueous sodium hydrogen carbonate solution and
saturated brine, dried (over anhydrous MgSO4), and the
solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using
silica gel (100 g), and eluted with hexane-ethyl acetate
(4:1-1:2, v/v) to give the title compound (4.11 g, 98%)
as a pale-yellow oil.
'H-NMR (CDCl3)d: 1.18 (9H, s), 5.90 (2H, s), 7.77-7.79
(2H, m), 9.90 (1H, s).
Reference Example 34

Methyl 4—(aminocarbonyl)—3-methylbenzoate
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1009% as crystals. LCOM (ESI) mz: 271 (MrHH+)
Ref erence Exanpl e 28 Benzyl (2-oxoethyl)carbamate 0 H
w0200300580501 ution (30 m) of oxalyl chloride (RCT2P2005008558
20.0 mmgl) in dichloronmethane was added dropwi se to a
solution (10 m ) of dinethyl sulfoxide (2.84 m, 40.0
nmo n°ai chl or onet hane at -78C, and the mixture was
red at the sanme tenperature for 5 mn. A
ution (45 nm) of benzyl (2-hydroxyethyl)carbamate

(1.95 ¢, ,10.0 ) in dichlo t .added t
(95305430 0ol ) L oL of qwethane, v, aace (g,
7 Std rpgdifor LS MRy 1akhind gw! ami pe (6935 Mhmo150. q:aJéladium

nol ) was added, anhd the 20 m xture was stirred for
aqettatdhd Ot.&fiET agur € - @S mmadskd fLo Ir'oom t enperature

and_the reacti i, Xt ti f 1. Th
o { LB B haE ) oo e T ired (et Fedfcad? mHoL)
md¥iessyLe. (swater Mag agged 19 mihewkesigierranduter a

m xture was extracted wth ethyl 25 acetate. The
caendt o achowas: wkes hetimasph esat vz bt 86°6r £, 22rkhed. ovAEter

anhydr ous S4r_and concentrated er..red
o ELahr 50 TR ot hRed ot e i 1y ek pqrEgture was
diSidt&a gehrcadwrRil cheemRig) apayhadd vel i edatelth and
hexane- ethyl acetate (7:3-3:2, v/v) to give the title

S%@C@Eﬁé @@4:'@5{0 agd zﬁs;qi%e_chs,(@vea Gahesdronp. MoFMMR After
cdi PPt aich Wnhllh sain drtbhyndy nb2bbtiined,

crAPDBA 1056Q% PG4 IPR0RS/1008568 £ Refrereciingl Exanplee 2% o0 give

1, 3- Oxazol - 4-yl net hanol _ N *Q :
the title compound (1.05 g, 70%) as a pale-brown needle.

'H-NMR (CDCl3)&: 2.53 (3H, s), 3.39 (3H, s), 5.73-5.96
(2H, m), 7.50 (lH, d, J=7.5 Hz), 7.85-7.94 (2H, m).
Reference Example 35

4- (Aminocarbonyl)-3-methylbenzoic acid
(o]

OH
HoN

(0]
To a solution of the compound (0.759 g, 3.39 mmol)

synthesized in Reference Example 34 in methanol (20 ml)
was added dropwise 1N aqueous sodium hydroxide solution
(7.9 ml, 7.9 mmol), and the mixture was stirred at 60°C
for 2.5 hrs. After cooling to room temperature, and the
reaction mixture was concentrated to about half volume
under reduced pressure. Water was added and the mixture
was washed with diethyl ether. The organic layer was
extracted with water, and 6N hydrochloric acid (1.5 ml)
was added dropwise to the combined agqueous layers at 0°C.
The precipitated colorless powder was collected by

filtration, and washed with water to give the title
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HO To a suspension of [ithium alum num hydride (2.69

59, 70:9 mol) in tetrahydrofuran (50 m) was added
waele@pmdse2 a sol uti on of ethyl 1, 3-oxazol e-4- caP@DIB2AGY @8558

(5.00 8, 35.4 mmol) in tetrahydrofuran . (50 m) at
canpeundTHE (et Fon2@diture was stirred at the sane

SRS R B0 £, Se oI TR i, g
7 vt e(162. byrig) ywa%.added,89 t heH, 15d6.aqueous sodi um

hydroxi de solutjon (2.7 m) and then water (8.1 m)
RekekeBEBcEXaP1Re3Ri xture was stirred. The reaction

1 x{ ur dri e F
B e A e e R ae
the—iltrate was concentrated. The residue was

zgr\ ed _0Q silica gel colum chronmat ography and

u Wth ethyl acetate to give the title conpound
27% as a colorless oil. 1H NWR (CDCl1l3) 8:
br s), 4.64 (2H, s), 7.64 (1H, 20 s), 7.90
~"S). Reference Exanple 30

1, 3- | e-4- bal deh NO O [ uti f .
1S oG GussehBeRIGIE (1088uF Fustk 5880 i in o1l
o.;@i%;@“,%@.@%&h) was addesh Farganasen db0ximds (B8sOadded

mol ), and the m xture was stirred overnight
drdpwbeem edimelr af di ethiopsmhbs phorvdrliadetagee (4.33 ml,
filtered,off and the.filtrate was_cqoncentrated under
2%E5L$%8q6r rEh?om@%E?E%éw?FtFgaﬁﬁﬁguﬁar(%g).if' A
s B4%% aF 2 -cpbonless Gidit109mQa2Q0BE 105808 o, 15.6
PCT/ JP2005/ 008558 ~1H NMWR §CI£13) 8: 7.99 (1H, s)

mig BP {nHtedrahydrofuman s§30 Reder atice FdRP drgpwise and
tég]k§§gﬁgé}ﬁégyé%qg&@%“%or 8 hrs. Water was added to

the reaction mixture, and the mixture was extracted with

ethyl acetate. The extract was washed with saturated
bgine and dried (over anhydrous MgSO4) . After
concentration under reduced pressure, the obtained
residue was subjected to silica gel column
chromatography and eluted with hexane-ethyl acetate
(9:1-1:1, v/v). The title compound (3.28 g, 52%) was
obtained as a colorless powder from the object fraction.
'H-NMR (CDCl3)&: 1.13 (3H, t, J=7.2 Hz), 4.00 (2H, d,
J=7.2 Hz), 6.51 (1H, 4, J=15.3 Hz), 6.68 (1H, d, J=15.3
Hz), 6.86 (1H, 4, J=1.2 Hz), 7.08-7.16 (7H, m), 7.28-
7.35 (9H, m).

Reference Example 37

(2E)-3-(1-Trityl-1H-imidazol-2-yl)acrylic acid
N
4—»\¢¢\W/OH
N
O1A°
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R HO 5 To a suspension of lithium alum num hydride

(5.17 g, 136 mol) in tetrahydrofuran (300 m) was
wa@oaedossor opwi se a sol ution of ethyl 2-methyl -Bet/ir06t@®8558

(10.0 g, 64.9 mmol) in tetrahydrofuran (10 _m) at

-7socInTrté1e reEe| BATHSR ke has Refisrercar Exd@nkee3> and

ture 0 e
LR i Rt A TR e Bh g 26, e
tﬁﬁléredmb@run]d htas Vayertcrengli 4686, aqueous sodi um

hydr oxi de sol uti on were added, and anhydrous SHA
" HMRdd6RMED —che Oti »G L2 8. (THe M xtdTe5 . Radid)ii tered, (1H, d,
h f| |t cencentyase nd e e
J_g?gséurﬁé Thegaéréésx\%ﬁé \j\w/as su ch?e tgfs(?-ﬁl Za‘é%;e{%H' ),
7 Cob uNbHG hgnet=egr 2pHy )gnd7 £33+ 2d 4\ t(PHhexahe- é2hyll (1H, br
acetate (8:2, v/v) to give the title conpound (7.98 g,
S)ca. 100%9 as a colorless oil. 1H NWR (CDC13) 8: 2.29

J=5.4 Hz), 20 6.36 (1H, d,
R%E%&%ﬁ ﬁi%@éféa 38 J=1.5 Hz). Reference Exanple
(2@)stﬁﬂhwethjlwthemwﬂazei 2=yQ) B 1y bbtukicdrd of
(2-nmethyl -3-furyl)nethanol (2.00 25 g, 17.8 mml) in
Rl orof orm (200 m ) was added nanganese dioxide (33.0
46\ ), and the m xture was stirred -at room
?enper ture for 16 hrs and futher at 60C for 3 hrs.
nsol ul e materials were filtered off, and the
f||tri s concentrated under re ced ressure 6
30 resfdir a@ﬁb?@&ﬁﬁft%ssﬁpl%fgﬁﬁe%g? %I? and
Re’-@@ééﬁ@é&ﬂ:%a%@iéP?,QO%/nQD%:SngChL@r&tr@gIaphy and
eluted with hexane-ethyl acetate (95:5-90:10, v/v) to
megtlv:elmed@adlee cbnpoenrd (@@&nﬁprmﬁ%la§rétyéli@ril zole of

o ?%EFNgfééIEHS%ég gh f%ieszomp%ﬂ§%(%§s5@yntﬂesized.
'H~-NMR (DMSO-d¢)8: 3.76 (3H, s), 6.53 (1H, d, U0=15.5 Hz),
7.05 (1H, s), 7.33 (1B, s), 7.46 (1H, d, J=15.3 Hz).
Reference Example 39
Benzyl (3aR*,4R*,9bR*)-5-methyl-4-phenyl-2,3,3a,4,5,9b-
hexahydro-1lH-pyrrolo[3,2-c]quinoline-l-carboxylate

Credy,

= ~ .‘\\\

|

A
|

Sodium hydride (60% in oil, 120 mg, 3.0 mmol) was

suspended in DMF (12 ml), benzyl (3aR",4R*,9bR")-4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2~clquinoline-1-
carboxylate (960 mg, 2.5 mmol) was added, and the
mixture was stirred at room temperature for 10 min.
Thereto was added methyl iodide (426 mg, 3.0 mmol), and
the mixture was stirred at room temperature for 3 hrs.
Water was added to the reaction mixture, and the mixture

was extracted with ethyl acetate. The extract was washed
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.5 9.93 (1H, s). Reference Exanple 33
(4- Fornyl -1 Hi m dazol - 1-yl ) net hyl
WORMBSNHSS0IOHC To a suspensi on of sodi um hydri dePCBOPZDF008558

oil, 1.0 1ocg, 26 mmlb%q
wijes aagedathrdowrseca

pivalate O/ ( O

in_tetrahydrofuran (10 ni
ipd ofo¥er anhydrous Na;

5)04) ’ and

tk%{kﬁggégoga‘léaﬁ%&?ﬁlo‘}%q:y&f (lpPe rg’s.i%f?;léwgwsl% Eﬂb@'@:cted to

e mxture was
cdlmper ahwoamdtosgiaphy Gdimgnmeibylca padkl 488 3. Fhd,eluted

was further

26 nmol ) added dropw se at 15 0C, an
Wikt hpEaRss b Y+ eB B on P éﬁ‘pef"a{t"l}r eEP oFL1VE

stirred at

room

< Thcle

cdifAGHhAN (Hg W&, Wassqoncentf abed Adals £edMced

pressure, water was added and the im xture was
lHexIMRC{EDCM: | B: efLhpll-dcel &t @ LHThen)extY a8V -Rad 6nashied m) ,

W t h_ 6% aqueous sodi_u y gen, carbgnat e sol uti d
z'ﬁé%tégatgdibrﬁnie, zd?}llgdq%gverd'an ygrﬁug‘%s )'%%5%'48
m)EIJE:l.L . 89! vand, @, eyaporat ed, gindey 1 educsds pRESYWIL, m) ,

resi due was subjected to col unm chromat ography
6 .Us4NG. 85 | (2H, gwd ,( 00 Y)7-2Rd EIHIt ed) w th 24-7.59 (11H,

LA o4 R o, S8y

7. 79

-1: 2,

RéftfﬁﬁbéCEQEﬁEf% 4018 (9H, s) , 5
77-7. 79 (2H m , 9.90 (1H, s) .
( R Vet Ry 19 bR ) arfi10e b pd mgE-p i3 met hl, Berdzoat €5, AbthwBahydro-

inoline

.90 (2H, s)
Ref er ence

1}%%&94%8%%%%,%gxéfggOOS/008558 0 H2ZN C

Hgl-—\\ HN

The compound (300 mg, 0.75

v/iv) to give the title
‘as a pale-yellow oil.

, 7
Exanpl e

mmol) synthesized in

Reference Example 39 was dissolved in ethanol (10 ml),

and hydrogenation reaction was carried out in the

presence of 10% palladium on carbon (50% aqueous, 0.15

g) at room temperature for 2 hrs.

filtered off and washed with ethanol.

The catalyst was

washings were combined and concentrated under reduced

pressure to give the title compound as an oil (150 mg,

(21,

m) .

The filtrate and

65%). This product was not purified further and used for

the next reaction.

'H-NMR (CDC1l3)8: 1.59-1.73
2.40-2.56 (1H, m), 2.59-2.69 (1H,
41 (1H, d,

4.24-4.32 (1lH, m), 4.

m), 7.16-7.39 (7H, m).

LC/MS (ESI) m/z: 265

Reference Example 41

(MHY) .

(2H, m),

1.87-2.02 (1H, m),
m), 2.70-2.86 (4H, m),
J=4.6 Hz), 6.76-6.83 (2H,

Ethyl 4-[(2-{[tert-butyl (dimethyl)silyl]loxylethyl)-

aminolbenzoate
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O A m xture of 4-brono-2-nethyl benzam de (1.65 g,
7.75 mol ), triethylamne(2.17 m, 15.5 nmmol),
w@adosaeisam acetate (0.0873 g, 0.388 mmol ), 1, RCT/BP2005/008558
bi s(di phenyl pgosphi no) ferrocene (0.215 g, 0.388 mmol),
nmet hanol ( ) and DMF (15 m) was stirred under a
carbon no d® at nosphere at 70C for 22 hrs. After
Hﬁtenperature the reaction mxture was
;giﬁuted i th ethyl acetate, washed with water and 1o
saturated brine, and dried (over anhydrous MgSO4).
Af t er TOcancemt ¥ BEPdn Afndekt#B8Tdced pressure, the
r I f t hyl
B A e G L
mopal e- bnowndhmmtemetthWW%56Iﬁ13)W§s:h56e@3chyl 4-
3.39 (3H, s) 5.73-5.96 15 (2H % E§
amimoBepzpate gkl 7984921 1 ny . mm%&f’er@rﬁ: ﬁnﬁ‘llé‘%%re was
st1£€§h”%%aQ%%m'%eﬁp@¥éﬁﬁpén£8k01thﬂ & Lk wk2N 0 To
tion of the conpound (0. g, 3.39 mol) 20
tﬁmeGESxmhbrahfétedemﬁsE&hnpbe1§4Irmmglhawas(@mﬂed and

dded d N h
S R ER TS AP 1P P TS Y SEE St he A B A B flag deous
s&ﬁiﬁﬁeﬁyﬁrégg% £QLbéna HE Sso Mt 8l rC Gl § Ngaliedr AWM the

tenperaftu and the reaction m xture was
reprteanr atietttoe abode thal de vobari nzs (aRiér thedidetture was

ress : ter s.added and the m xt
e%&?ﬂcgﬁgtmﬂ %tﬁgﬁleﬁg(ﬁ%éhr fgﬁeFﬁmﬁ?C%eracteged over
aﬂ%?@r@@%mM g@0gd, 6y de 86 BkordrG B6d dublidr M¢duwasl pressure.
dr opw se to the conbi ned a&ueous | ayers at OC.

Thherpe ddivsi tvea ©dsebl edtexd ‘p@w@é iges g9l eedady 30
%ﬁltf%&g%gpﬁ@daxgs %%E%é Y@Behéé%éévéthgﬁ Qééf%te

(4:1-1:1, v/v) to give the title compound (3.52 g, 95%)

as a colorless oil.

'H-NMR (CDC1l3)8: 0.00 (6H, s), 0.83 (9H, s), 1.29 (3H, t,
J=6.9 Hz), 3.21 (2H, t, J=5.1 Hz), 3.75 (2H, t, J=5.1
Hz), 4.24 (2H, q, J=6.9 Hz), 6.50 (2H, 4, J=8.1 HzZ),
7.80 (2H, d, J=8.1 Hz).

Reference Example 42

Ethyl 4-[(2-{[tert-

butyl (dimethyl)silylloxylethyl) (methyl)amino]lbenzoate

0\/\TJ::I/KT\

To a solution of ethyl 4-[(2-{[tert-
butyl (dimethyl)silylloxylethyl)aminolbenzoate (2.52 g,
7.79 mmol) in dichloromethane (32 ml) were added 37%
aqueous formaldehyde solution (2.08 ml, 25.7 mmol) and
sodium triacetoxyborohydride (6.93 g, 32.7 mmol) and the

mixture was heated under refluonvernight. Agqueous
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WO 2005/ 105802 PCT/ JP2005/ 008558 conpound (0.643 g,

91%9 . ~H NVR (DMSO-d6) 2.40 (3H, s) , 7.44 (1H, d,
wQ20051@8bz) , 7.52 (1H, br s), 7.75-7.89 (3H,Pai/JP2005/008558

Ref erence Exanple 36 5 Ethyl

O(dzﬂe;ms yilrmqrwcampma&ﬁoﬁoéungcm%t%ddm 5O N

é)c‘glégsﬁg'}ﬁ:')ﬂ% Ofaﬁad't%ggr 2{9&{9% (GQ% '@xekgc& %ld%h

I n tetrahy ur an O m) was a

etdryobwa se tettly.l t(ldeebhgmyphos.bhpeyl )nacsetcalt.'ee@4p%nﬂ
10 21.8 mmol)_and the m xtur tirred for 30@
anky SEPRET M9SR: £- PBMACRCERERAGAA dADEFE (Se93cg0 Dressure.

Th]e'5 Bes MERL) Wdk tS6HIBKGR] WaNns € 3Q )gfé’\PSC§QQ§91

dropw se and the nixture was stirred
cﬂmreﬂt%sa@dhdzeolam@ efbéeceact tonhexane-estand eeetate

xtracted w.th 15, e hyI acetat
(BATEES Wi WasHodE i en ik (T hEed COARRARG (G 8- 89%)
agca/eéogam@rswsoi\,g,sm). After concentration under
reduced pressure, the obtained residue was subjected

'HtOIMA | {CCHe) S cobum (cﬂﬁ.onat egPay e, elsmt,ed wWwéh(3H, t,

t hyl 2 /v) Thet
o (558 o F850f e “5ht Lrea s o aoPofiRdss 378
ZQPWd@r I]’Egm9th-ﬁz)0bj ectiframtj og, J7HINMR { CDB13M S(2H, d,

1.13 (3H, t, J=7.2 Hz), 4.00 (2H, d, J=7.2 Hz), 6.51
I Hz) 3=75.83 H!z%H 6968 J=1H 2 dHz)=15.3 Hz), 6.86

eg eJ 1 2 .08-7.16 (7H, m, 7.28- 25 7.35
(%% n% ence anpl e 37

Et13H) - 43‘(121w3ﬁolﬁioﬁ.jr’eitmyda2@d1eﬂiyﬂ.)amri)ﬂdxb@.ﬁizdat@\l OH
O 113 WD 2005/ 105802 PCT/ JP2005/008558 In the sane
manner as ign Reference Exanple 35 and '

0]

HO\/\T §

To a solution (30 ml) of ethyl 4-[(2—-{[tert-
butyl (dimethyl)silyl]loxylethyl) (methyl)amino]lbenzoate
(2.33 g, 6.90 mmol) in tetrahydrofuran was added
tetrabutyl ammoniumfluoride (1.0 M toluene solution,
10.4 ml, 10.4 mmol) at room temperature and the mixture
was stirred overnight. After concentration of the
reaction mixture under reduced pressure, the residue was
subjected to silica gel column chromatography and eluted
with hexane-ethyl acetate (3:2-1:4, v/v) to give the
title compound (1.11 g, 72%) as a colorless oil.
'H-NMR (CDC13)8: 1.36 (3H, t, J=7.1 Hz), 3.07 (3H, s),
3.57 (2H, t, J=5.4 Hz), 3.84 (2H, t, J=5.4 Hz), 4.31 (2H,
q, J=7.1 Hz), 6.70 (2H, d, J=8.0 Hz), 7.89 (2H, d, J=8.0
Hz) . )
Reference Exampie 44

4—[(2—Hydroxyethyl)(methyl)aminb]benzoic acid

117



10

15

20

25

usi ng the conpound obtained in Reference Exanpl e 36,
the title conmpound was synthesized. 1 H NVR ( DMSO- d6)
W®2006/1@80% 1H, d, J=15. 0 Hz) , 6.55 (1H, d, SPOEIRE/008558
Hz), 6.82 (1H, d, J=1.2 Hz), 7.00-7.08 (6H, m, 7.10
(1H, d, Jl.2 Hz), 7.33-7.45 (9H, m, 12.1 (1H, br
HoS) . Referkence Exanple 38
(fEE) (1- %thyl-ll—l-lmdazol 2-yl)acrylic acid N OH
O In the sanme manner as in Reference Exanple 36
andl Ref erence Exanple 35 and using 2-fornyl-1-
nmet hyl i m dazol e i nstead of 2- forrryl-l tritylirn'dazole

of f I ti d was
synt Egs%g%wﬁig}?ﬂﬁl-ﬁl\?’é% D&/S(%}fdgtﬂ : 7gq?3H, s),

hy@iﬂ&:{z&t&lyd) UmaﬂlﬁlHa)mlnon lﬁ)sanHtes)(,SOZO 38g( 1A, %% ,mmol)

. 7.46 (1H, Ref 9 Bengzyl

in( girehanb 1 e S adntl I SHTERG) So O By d PRt

sdlq%@mgr QﬂaHmy)r r Oéﬁfi3ﬂ:%é3]n%&ﬂ@kén%’a]s cf bpyxybate: oom
, I, 20 Sodium hydride (60%in oil, 120

ta@eﬁaﬁumlf)omva% hsgspeladed wanFagdednbo | tlb%nif?lac’tlon
J%?aR* 4R*

G54 4o Son e (RS GPES LR3I TRPBES 2T theiA ather

1»@&{@@%&&&&%:&%%@% 219 WD) )wuss aadidelrl, and the 2bixture
m Xxture was stirred at roomte erature fOI‘ 10 m n.

Wa'm@%tbas%§dad@e@hnéﬁ-ﬁ%1qm%l ang6 anf goncmr)ated

and the mxture rrﬁ(g r
oo HOGTPY AR S AL EPRT P SLHESTR Brss
mg) XA VEE avas exiiestedlwd.h ethyl acetate. The extract

was washed 114 :
'H-NMR (CDCl1l3)8: 3.07 (3H, s), 3.56 (2H, t, J=6.0 Hz),
3.78 (2H, t, J=6.0 Hz), 3.84 (1H, s), 6.70 (2H, d, J=8.9
Hz), 7.90 (2H, d, J=8.9 Hz).
Reference Example 45

Methyl 4-(4-methyl-1H-imidazol-1l-yl)benzoate

A mixture of methyl 4-fluorobenzoate (1.00 g, 6.49
mmol) , 4-methylimidazole (559 mg, 6.81 mmol), potassium
carbonate (941 mg, 6.81 mmol) and DMF (30 ml) was
stirred at 110°C for 24 hrs. Water was added to the
reaction mixture, and the mixture was extracted with
ethyl acetate. The extract was dried over anhydrous
MgS0O; and concentrated under reduced pressure. The
residue was subjected to column c¢hromatography using
basic silica gel and eluted with ethyl acetate-methanol
(1:0-1:1, v/v) to give the title compound (137 mg, 10%)

as a colorless oil.
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WO 2005/ 105802 PCT/ JP2005/ 008558 w th saturated
brine, dried (over anhydrous Na2SO4), and the sol vent
woer®saeRenr at ed. The resi due vvas subj ect ed to PCUIIIUZIWS/OOSSSS

chr omat ogr aphé using silica ;g and elute
"HuN¥R héSRFs¢Ohy |2 atkt 438 . (5 1, /9)5 t@qu vé)trhg 9% 1 éLH, s),

Q nd 3 3 anganor Saf @M
(%:%c?g?‘qs (%ﬁscl)mggsg (%J.@H ?%1 ? 878029%68(9@ (2, R,
Ref8Pedce? Hxdmplip, 45 74 (3H, d, J=2.0 Hz), 3. 25 3.48

AR NOR ML DT TR

7.24-7.56 (11H, n). 10 LM (ESI) mz: 399 (I\/H+)
Ref ergncé_Exanpl e 40 (3aR*, 4R*, 9bR*)
- 5- | -% phenyl - 2, 3, 3a, 4, 5, 9b- hexahydr o-
N&Hq ol o[ 3, 2-c]quinoline Hy-\ HN CON N 15 The ,
ound (300 ng, 0.75 mml) synthesized in Reference
anpl e 39 was dissolved in ethanol (10 m), and
> hydr ogenati on reaction was carried out in the
pr esdicea ofo10%ial | 6%i mi o@fca!FEb‘thé.Sé%(équ@%’G%ylﬁlﬁS
erature f atal t was 20

@i??%?%dqm‘ﬁﬁrﬁ%nﬁﬁgﬁ& e\hﬁ gghargo mPI traﬁe ahganod

wRSAHAGE WY es §@In s, Brslk caBCq st matjed &lﬁdel“chreedﬁlfﬁﬂure
pressure to give the title conpound as an oil élSO ny,

W%wtlxﬁ*esi EodoePmASIRART PERER &P X ut t REE -andMused

10 H LRs Joext §Uigny 135 Jhk NYR(GPCLS) 1 2% s 42
$9tp T Y Le8a1 M 0° ik IRASPES ) £ie b

m:12x519r3 6%r(cﬂ.|"|:h€) soZvEQri'Z WB8s ( éHapﬁratédZAnée}Z fddiced
, 4.41 %1H d, J=4.6 Hz), 6.76-6.83 (2H,
pne%wesg e, 1HsideeVBaEESIS ey £°r26:éle( I\?i‘ﬁ’ft rggction

Et hyl
WJZ?B{“?E% %tert- utyﬁ? i"met hyl )silyl]oxy}ethyl)-
'mamiMw] bepzoai8: 2.50 (3H, s), 7.68 (lH, s), 7.77 (2H, d,
15 J=8.3 Hz), 8.22 (2H, 4, J=8.3 Hz), 9.77 (1H, s).
Reference Example 47

Ethyl 4-[(2-methoxyethyl) (methyl)aminolbenzoate

0
oy
o\/\rTI Q
To a solution of ethyl 4-[(2-

20 hydroxyethyl) (methyl)amino]lbenzoate (611 mg, 2.74 mmol)
in DMF (10 ml) were added sodium hydride (60% in oil,
143 mg, 3.56 mmol) and methyl iodide (0.222 ml, 3.56
mmol) , and the mixture was stirred overnight at room
temperature. Water was added to the reaction mixture,

25 and the mixture was extracted with ethyl acetate. The
extract was dried over anhydrous MgSO;, and the solvent
was evaporated under reduced pressure. The residue was
subjected to silica gel column chromatography and eluted

with hexane—-ethyl acetate (1:0-7:3, v/v) to give the
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115 WO 2005/ 105802 PCT/ JP2005/008558 0 O To a
solution of {[tert-
W(bmoyAIQSSDmet hyl ) silyl ]oxy}acet al dehyde (2. 00 gpPCTIP2605/008558
) in dichloronethane (50 m) was added ethyl 4 5
tJaHﬁoseﬁlf&a%réd(i‘lé@ g9 117 %"}mﬁﬁ) a eﬁfal?ﬁéemsxﬂfrle was

e re for di ym
H%%e?ox&%ﬁ?ohygrgg’e ?%HM g, 1 hi H§?7 \l)%as%a S).
3ah8l (BHe mE)xtude56as .4 r(4Hd, omern|4gh31 Saﬁuralt,edJ 7 2 Hz),
aqueo sodi um hydr.oge ar bonat e sol uti added
t%6tf(]§HlO Gedttio 23 trur'e %ﬂdngi'c Lo goT néw%‘zfﬁd t he
Rérféi.gﬁgev\@_sxa@iéaqhed with ethyl acetate. The extract
dried over  anhydrous MgSO4s and concentrat ed
4—uhdéfMe¢dhune,de‘pﬂngi$L(nethsﬂbbamespdlltearvmlsubjced ed to

silica gel golum chromat ography and eluted wth
hexane- et hyJ| acetate 15 (4:1-1:1, v/v) to give the
title donpou®d (3.52 g, 95% as a colorless oil.
) eHCl3) 8: 0.00 (6H, s), 0.83(9H, s), 1.29
(3H t, J=6.9 Hz), 3.21 (2H, t, J=5.1 Hz) 3.75 (2H,
t, J Hz 4. 24 , J:.9Hz 2H, d,
e Ty Heherted G ud 8 gL 8020
mé%@ﬂﬁ%étﬁ&lﬁ3ﬁ¥£h§lb@hﬁﬂ$Pﬁénzoate (467 mg, 1.97 mmol)
butyl (di met hyl ) silyl]oxy}ethyl)(nethyl)am noj benzoat e
i methapo 2Fiap addeldutidbragfeeuRylsol {yp- pydaaxide

st 885050 THLIRL1 7 ahehiibrbt Rahe o 39191 7 Chare hdiRe™0C or

3 3e. aqm@usfefawmldeﬂaymu&@ u&a@ncba&,&mata& @nder
mmol ) and sodiumtriacetoxyborohydride (6.93 32.7
refipf§dand S B, nircur@ Wl ABgt &d Qirkie Péfﬂﬁ&x were added

t&VﬁﬁQ'QQ%ldﬁw?o%%e organic layer was separated. The

agqueous layer was neutralized with 1M hydrochloric acid

(;0 ml) and extracted with ethyl acetate. The extract
was dried over anhydrous MgSO; and concentrated under
reduced pressure to give the title compound (340 mg,
82%) as a white solid.

Reference Example 49

Methyl 4- (bromomethyl)~3-methoxybenzoate

Br

A mixture of methyl 3-methoxy-4-methylbenzoate
(10.0 g, 55.5 mmol), N-bromosuccinimide (10.7 g, 60.9
mmol), 2,2'-azobis(isobutyronitrile) (1.6 mg) and ethyl
acetate (200 ml) was heated under reflux overnight. The
solvent was evaporated under reduced pressure, and

hexane was added to the residue. The precipitate was
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116 WD 2005/ 105802 PCT/ JP2005/ 008558 sodi um hydr ogen
carbonate solution was added to the reaction m xture,
W(ami)sﬂmozm xture was extracted with ethyl acepPEl/a2003®8558
ani ¢ | ayer dri ed ,over anhydrous SO4r

RERET Qitddt mirthsdécleldtﬁlées RS © EtFé%%cﬂjémder
réﬁ@c gbb?%g%ﬁfé’S'ThéarggldﬁgLW@s QG&@@%E@&aEBy§¥¥Hca
elute , V)t

W th hexane-ethyl acetate
gegji veo L hmnt |cthxs:mahpgmad>l'(12 &dgsel&@%d asibhcbleadmessethyl
oi | . 1H NMR CDClS S: 00 (6H 9H, s
acle%%thI-(ig o) ¢ 9,958 5t?‘§4t335§e Bypexpd (12.8
‘é&Q)F%E é3égﬁo£2@s§,oﬂf5 9 Hz), 4.31 (ZH, q, J=7.1
Hz), 6.64 (2H, d, J=7.2 Hz), 7.88 (2H, d, J=7.2 Hz).
1HR®fMﬁenCDCExaﬁ'pI6 49& Et®yl s), 3.95 (3H, s), 4.55 (2H, s),

794513870 Dol Tt o ¢90 m 11 5P ekHyr o (T TRePE) - T 60 (2,

adputyLi (di met, hjylgz;| I yI ] oxy }ethyl) (nethyl) am no
]benzoate (2.33 g, 90 nmmol ) in tetrahydrofuran was
Rmnceem% ﬁﬁm)nl unfluoride (1.0 Mtol uene
sol u n - roomtenperature
ﬂ'ay% hg rng § methoxryfbe%nngvé}:m ght. After
concentrat| on of the reaction m xture under reduced
3ressure, the residue was subjected to silica gel
Loan chronmat ography and eluted w th hexane-et hyl
ptate (3:2-1:4, v/v) to give the 25 title conpound
.11 g, 72% as a colorless oil. 1H NWR (CDC13) 8:
.36 (3H, t, J=7 . 1 Hz) , 3.07 (3H, s) 3.57 (2H, t,
J=b.4 Hz) , 3.84 (2H, t, J=5.4 Hz) , 4.31:(2H q,
J=7.1 Hz), 6.70 (2H, d, J=8.0 Hz), 7.89 (2H, d, J=8.0

Fh)'To a solution of methyl 4- (bromomethyl)-3-

methoxybenzoate (3.00 g, 11.6 mmol) in dimethyl
sulfoxide (16 ml) was added sodium hydrogen carbonate
(i.OO g, 13.6 mmol), and the mixture was stirred at 50°C
for 3 hrs. Water was added to the reaction mixture, and
the mixture was extracted with ethyl acetate. The
extract was dried over anhydrous MgSO; and the solvent
was evaporated under reduced pressure. The residue was
subjected to silica gel column chromatography and eluted
with hexane-ethyl acetate (1:0-7:3, v/v) to give the
title compound (870 mg, 39%) as a colorless oil.

'H-NMR (CDC13)8: 3.96 (3H, s), 3.99 (3H, s), 7.67 (1lH, s),
7,68 (1H, d, J=8.9 Hz), 7.88 (lH, d, J=8.9 Hz), 10.51
(1H, s).

Reference Example 51

Methyl 4-cyano—-3-methoxybenzoate
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30 Reference Exanple 44
4-[ (2- Hydr oxyet hyl ) (net hyl ) am no] benzoic acid 117 WO
wWQR®514BBB02 PCT/ JP2005/ 008558 O HO Ne OH ToP@&I/JP2005/008558
solution (10 m) of ethyl 4-[(2-
fopdr oxyet hyl ) (et hyl ) am no] benzoate (500 ng, 2.24
Lo in nmethanol was added i M aqueous sodium
roxide 5 solution (10 n), and the m xture was
rred at room tenperature for 3 hrs. Water was
dded to the reaction mxture, and the m xture was
o ?hed wth diethyl ether. 1M Hydrochloric acid (10
m ) was added, and the mi xture was extracted with
di chl oronet hane and concentrated 1o under reduced
presdur e two e orhe(20 theé) cofpamerhyll19-fmypmR¥e9$-as

white solid. 1H CDC13) .8: 3..Q7 (3H. s) ., 3.56
mfﬁﬂexyﬁeyaaéﬁﬁ F§$H3§§%3 2%? fpmo —6%?%&??%§%1%Fld was
dddti B8 drBxhP drthednyin® Sh1bZ)ide’ @D 20y, d5 . BB Bno1) ,
2 Hz) . 1% E{efx@ence Exan‘pl e 45 Met h;/el B4 2y o)
5 angd (dhegentiyturei medazotitred) kenzoaee t@mperatwor /fox 1 hr.

m xture of nethyl 4-flyorobenzoate (1.00, g,, 6.49
Tt STEEARINA | B BaFE G 1B g0 682 Ahoy)S Mixture was
fpotRssi i ik garbenate 941 M t8r8%a¥mlddeadtbMehe

(30 M) was stirred at 110C for 24 hrs. \Water was | \
regafdetonomiktureacthen misdure, wasd et e ki ges westh

extracted with t hyl,.acet t s dri .
sERLFAERRT athidbu £ (a1 0GR de o d0R IR0k VB0 1  on,

10 ard esgdiractHte whthesiktye WwSe sdhpect ethed excor oM was dried
chromat ography using basic silica gel and eluted with
o hyRnhyeraus fighanel and:boe; solyant twrgi e¥ePRrated

ugaé£ergam%§a“5£&§Zug%h 1@@e residue was subjected to

silica gel column chromatography and eluted with hexane-

ethyl acetate (1:0-7:3, v/v) to give the title compound
15 (580 mg, 91%) as a colorless oil.

'H-NMR (CDC1l3)8: 3.96 (3H, s), 3.99 (3H, s), 7.62-7.69

(3H, m).

Reference Example 52

4-Cyano-3-methoxybenzoic acid

CN

SN

20 0~ OH

To a solution (37 ml) of methyl 4-cyano-3-
methoxybenzoate (700 mg, 3.66 mmol) in methanol was
added 1M aqueous sodium hydroxide solution (37 ml), and
the mixture was stirred overnight at room temperature.

25 The solvent was evaporated under reduced pressure, the

residue was dissolved in water, and the mixture was
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as a colorless oil. 118 WO 2005/ 105802
PCT/ JP2005/ 008558 1H NWR (CDC13) 6 : 2.31 ( 3 H, s)
wWO2®59658023 H, s ) , 7 . 07 (1H, s) 7.41-7.4BCT/B4005/008558
m, 7. 85}&_‘1H ) s% 8.11-8.19 (2H, m. Reference
wESART Wie AYSTMELhPEhST i MRS oRaeeTlRBeE Hasy

12250 g7 50k Ui O X(d} i 1 43 é Wl ¢ i th

nél)um%%zolz-%a%nzoa? 16:;"?-71%1”8&1%‘3%%1dm%fx %% detdl wi

dinett hanome thiesn addebh d Megdadiaum hyals odrded o), aahgydrous
the m xture was stirred a%%lroomten'perature for

3
MgpQ:  FRA1GMARBERR P * (eI St P B8R o thedive

tHLaet £98 JImidifa 489 of fh%,so&{‘?mlo"@s) eyapar ah8te solid.
under reduce pressure. e residue was used for the

RefetrencecEBxamplet B3ut purification-. 1H NVR (CDC13) S
250 (3 H, s,) , 7..68((1H, s) , 7. 77 (2H
Meithy 55J‘E‘§.r§*i%§%‘)’é.42§l(r‘2‘|%°6,£n§r¥§.3 Hz), 9.77 (1H,
S). f ec@mee Exanpl e 47 Et hyl
4-[ (R- met hoxyet hyl ) (et hyl ) am no] benzoate 0 0O To a
I/SBN i of ethyl 4-[(2 20
o%r oxyet hyl) (net hyl ) am no] benzoate (611 ng, 2.74
) in DW (10 m) were added sodi um hydride (60%
in oipl midé3r8Uo f3mbEiyD! §-and JEidWbotediade (P11 282 o,

m, 3.56 mol), and the m xture was stirred overni ght

5.3 el ) te mserrit oF éneWtlerS ves Ll added 2 anhié) r eetiamhs ium
cg?ﬁ%H%Ee %E.Qﬂg éhe7v5§t%&$JF?Sagét5®&te wA&E)G%P
ate.” The = ex S$'"My r

ace fact "was drTed over anhydr ou

staintréBeasoh\opYe s @vAparat edundefcteducd xture was
pressure. The residue was subjected to silica gel

captefmtenrerd depphyaiid el yfeer was added and the

mixture was extracted with ethyl acetate. The extract

was washed with saturated brine, dried (over anhydrous
MgS0O4), and concentrated under reduced pressure. The
oﬁtained solid was collected by filtration and washed
with diisopropy ether to give the title compound (0.93 g,
71%) as a colorless powder.

'H-NMR (CDC1l3)8: 3.64-3.70 (4H, m), 3.78-3.85 (4H, m),
3.88 (3H, s), 6.57 (1H, dd, J=9.0, 0.6 Hz), 8.05 (1H, dd,
J=9.0, 2.4 Hz), 8.81 (1H, dd, J=2.4, 0.6 Hz).

Reference Example 54

Methyl 6-(lH-pyrazol-l-yl)nicotinate

0
@A"
o
N

To a suspension of pyrrole (0.356 g, 5.23 mmol) in

DMF (20 ml) was added sodium hydride (60% in oil, 0.233°
g, 5.81 mmol). After stirring for 5 hrs., methyl 6-
chloronicotinate (1.00 g, 5.81 mmol) was added, and the
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wi th hexane-ethyl acetate (1:0-7:3, v/v) to give the
119 WO 2005/ 105802 PCT/ JP2005/008558 title compound
W@ 287/108802 72%) as a colorless oil. 1H NVR ( COERIByP2805/008558
1.36 (3H, t, J=7 Hz) , 3.06 (3H_s) 3.35 (3H, s)
mix5prs, 3’@5(4ﬂlrﬁ$’er4 S5 poed Eori77 2h’F-E) Wates (‘@r? added

7 =7 f
ng%lrl?gl g%fgelog(rggﬁb%oxyet §| St%rr:%%y}f?aﬁgngr %;‘r:i%?]éaCted
wiathdetByQH adetatsol uThen xifraty wbsetmayd;héd[ tv2th

nmet hoxyet hyl ) (et hyl ) ani no] benzoat e ,  1.97
S HhpF R tes .hﬁr%%%haﬁ& dfdse 4 @aefmaatmé ﬁeﬂgo&ﬁqﬁrﬁﬂ After

5 céwééa&%ecloaplahae& xdddg, p2Rd duee M XhEr @ \M@Sipitated

stirred at 50C for 3 hrs. The reaction mxtdre was
sazbndew’arsatmﬂbadéed &:Qduit:eljtpaessm gndndagaesr wnth hexane

di et h t her re added resi du he or anl
£ ageP et S bt P dorRng Alughie 4 nykhHags # coforless
pogdteal ized with 1M hydrochloric acid (10 m) and

extracted with ethyl acetate. The extract was dried
' pVEMRangocdys S0 and3eoncent rét Bd Udder ddeddedd2, 2.4

res t \Y he titl 40 29
10 5ff opfrdSs i So e m er oS Sy ae S VEERG 67 0. 8%Rz) ,
844ébr(momchyl& =32megt hoxybenzpat g . &3r Qu@ Agd xtaxe 9f 1.2

nmet hyl 3- met hoxy- 4- net hyl benzoate (10.0 g, 55. 5
Hfm’ml? OR- bildhpsadei A -der (A09%2g,- 60.9 25 nmol),

52208k S( ronitrile)(1.6 ng) and ethyl
2% THE b%ﬁ%"éf? U"t"v\%s heat ed under refl ux overnight.
MdHiey 1S@l-vEeimBhy &vapeTial £dla o dern ryEiducdopiasiy e,

and hexane was added to the residue. The -precipitate
was 120 *] '

15
In the same manner as in Reference Example 54 and
using 2-methylimidazole, the title compound was
synthesized.
'!H-NMR (CDC1l3)8: 2.67 (3H, s), 3.99 (3H, s), 7.05 (1H, d,
20 J=1.5 Hz), 7.35-7.43 (2H, m), 8.40-8.47 (1H, m), 9.14-
9.17 (1H, m).
The following compounds of Reference Example 56 -
Reference Example 58 were hydrolyzed at room temperature
in the same manner as in Reference Example 35.
25 Reference Example 56

6-Morpholin-4-ylnicotinic acid
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WD 2005/ 105802 PCT/ JP2005/ 008558 filtered off, and

the filtrate was concentrated under reduced pressure.
wab@snesyziue was subjected to silica gel col uper/JP2005/008558

chromat ogr aphy and el uted with hexane-ethyl acetate

(9:1-7:3, vbv) to give the title conmpound (12.8 5 g,
92% as a cqglorless oil. 1HNWR (CDC13) 8: 3.92 (3

. 3Hons) , 4.55 (2H, s) 7.38 (1H, d, J=8. 1
(1H, d, J=1.5 Hz) , 7.60 (1H, dd, J=1.5,

&/Reference Exanpl e 50 1o Met hyl

- IN
or?;? rnyl - 3- met hoxybenzoate 0 0~1 0 O To a solution
nmet hyl 4-(brononet hyl )-3- net hoxybenzoate (3.00 g,

11.6 mol ) in dinethyl sulfoxide (16 m) was added
! isaeir m(bybogen) &axbseataeazs (4500mg,, 1B. H5ABOI), (and, m) ,

th I xture was_stirr C, .tor hr s. ter
% qufio e LFe%lc{’ 8% i ?(% ?g (Affd d(3dne “ir?%vﬁr' A *Hz)
8 %r@gheddmtjn_gt byl 3cetate. The extract was dried
over anhydr'ous MySO4 and the sol vent was evapor at ed

5 Reﬁﬂmcraacﬁmxﬁe%%ure The residue was 20 subjected

tp*silica chrorratogra and eluted with
5'h&x§ﬁé §F1‘F3ﬁel é-‘t’ GLyig 9/‘\%/ to give the title
compound (870 ny, 39% as a colorless oil. 1H NWR
(CDC13) 5:J(3.96 (3H, s) , 3.99 (3H, s) , 7.67 (1H, s)
7,68 JoHJ=8.9 Hz), 7.88 (1H, d, J=8.9 Hz), 10.51

|H,/ ) Reference Exanple 51 Met hyI
/4 yan$- 3- met hoxybenzoate 121 WO 2005/ 105802

/ JP2005/ 008558 CN O O
'H-NMR (DMSO-d¢)80: 6.65 (1H, dd, J=2.7, 1.5 Hz), 7.92
(1H, dd, J=1.5, 0.6 Hz), 8.04 (1H, dd, J=8.7, 0.9 Hz),
10 8.44 (1H, dd, J=8.7, 2.1 Hz), 8.70 (1H, dd, J=2.7, 0.6
Hz), 8.96 (1H, dd, J=2.1, 0.9 Hz).

Reference Example 58
6- (2-Methyl-1H-imidazol-1-yl)nicotinic acid

OH

15 'H-NMR (CD5;0D)8&O: 2.05 (3H, s), 6.52 (1H, d, J=2.7 Hz),
7.01-7.05 (2H, m), 7.89 (1H, dd, J=9.6, 3.3 Hz), 8.48
(lH, dd, J=3.3, 1.2 Hz).

Reference Example 59
Ethyl 1-[ (benzoylamino)methyl]lcyclohexanecarboxylate

H
N\E ;COOEt

20 0

A solution of ethyl 1—cyénocyclohexanecarboxylate
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To a solution (20 m) of methyl 4-fornyl-3-
nmet hoxybenzoate (870 ng, 4.48 mmol) in formc acid was
w@edaedodsyddr oxyl am ne hydrochl ori de (405 ng, 5.BCr/smm0d3(008558
5 and the mxture was stirred at roomtenperature for

(40 1 9 TRE terffeP Al urd Ri7BPIed 400 B0, ¥R ftfettred at
furth 4

OPE TR O S PSR Lol Bed iR (10 0,

unndeit r al hyeidbogemn asabwrdiede adédeatusm)sodile hgdtedgest was

bonat e sol ut d extracted with |
£ EEPAPS. oo ALkl LFTRRe 600 SRS tagbomdeT

réid-thep ?@é@ﬂgeWHSE€H9@0%3é%Et&nSQbOr%@W“%hd 10% aqueous

pressure. The residue was subjected to silica gel
s axbl wm c e b ogr ap&}atam e(ljﬁ edmiit vdrexaaddechyio the

ret%‘%ate Sinonh shebrafRald oo Tk ik LBl 3y as “Sdded
?@ géHatsboczgéﬁh(gﬂe %ﬁxt&}e6%a§ é%ﬁrfé&la%)room

rence Exanple 4- Cyano- 3- net hoxybenzoi ¢ aci d
te@p@ga@u@q Ton éoh@rﬁl on Th37 Crﬂgal@icnétah@ﬂr Mggafererated,

2 e AR et 888 LA (e Ri BE tesl BT ER B8y Heetate.

TN o r§ha il Xidif &r¥agesld rd&fb OMBHENIAGH @fiéQoBver
tenperature. 25 The sol vent was evaporated_ under
ap;ley';g

tedspMesin e, Afbery @@.ndlﬁen%%tap%éuwu negdced

p%% ’E%oo&?‘ﬁgg‘g%% aﬁgsl"fe V\Dlﬁgﬁ)gl e%h 2t hst Lofp et column

clagpiReus graytly wasd Bseutyel nzﬁdh\/\hblxalrfé#wﬂhgahla@feimte
acid and extracted with dichloronethane. -The extract
(I~ Hi Fed VdWer aphgdrsushavysor! §n & PEREREr 4L8d Zurfer 63%)

asreguggg&grl%ssyrg jo give 5 the title conpound (690 ng,

as a Whife solid. ' Reference Exanpl e 53
'H-NMR (CDCl13)8:1.29 (3H, t, J=7.0 Hz), 1.40-1.70 (8H, m),

2.04 (2H, t, U=8.0 Hz), 3.61 (2H, d, J=6.0 Hz), 4.21 (2H,
q,. J=7.4 Hz), 6.60 (lH, br s), 7.26-7.53 (3H, m), 7.73-
7.78 (2H, m).

Reference Example 60

1-[(Benzoylamino)methyl]cyclohexanecarboxylic acid

To a solution of ethyl 1-
[ (benzoylamino)methyl]cyclohexanecarboxylate (10.2 g,
35.1 mmol) in ethanol (50 ml) was added 50% agqueous
potassium hydroxide solution (4 ml), and the mixture was
heated under reflux for 6 hrs. Water (400 ml) was added
and the reaction mixture was washed with diethyl ether.
The aqueous layer was acidified (pH 2) with 5N
hydrochloric acid, the precipitate was collected by
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Met hyl 6-norpholin-4-ylnicotinate / CO2Me N ~N O A

m xture of nethyl 6-chloronicotinate (1.02 g, 10 5.93
woreb)ossonr phol i ne (0.57 m, 6.52 mol), pot asBCTR2005/008558

carbonate (1.06 g, 7.71 mvol) and DMF (20 m) was
fsitragdogt, OEheer vd tH svaThes eadttdbhedi Rtudd Waginder

r%&%:%@ ‘p%éé’é’ﬂé?”pﬁgévﬁsw!{{itaeit"%]%t%% ?fngj&fghéﬁﬂaﬁqrbel—toluene

ure-was extracte aceta e extract
gdbewad ewesinelde webhpeatrid al €d8Br igne,74%) eds(evdrorless
anhydrous MSO4), and concentrated under reduced
ChY@58dPe. The obtained solid was col | ected by

1.f1 at j ang. 3 ( h t i1 sapropygether,4 0, gi,ve
e PO A3 n g X o8 g P10 Y8 ari o 2 B)
3 pdiddi2H 2041 H=RVR (KCDCL3)/ .89-3/ 6883.(B0 ( 4t , ny/,. 75-7 .88 (2H,
3.78-3.85 (4H,_ m, . 3.88 H .s) , 6.57 (1H, dd, _
m)ye gogoo.(é%)b,r 8)os 1(211—é§d(9,1H'J:353.O, 2.4 Hz), 8.81
Rdfdtentth Fianghe G Hz) . Reference Exanple 54 Methyl
6- (1H pyrazol™-1-yl)nicotinate O MN I N 25-To a
(sudpenoxyrywilpyeryle (thBb6agetdat23 mmol) in DV (20
m ) was added sodi um hydride (60%in oil, 0.233" g,
mol ). After stirring for 5 hrs., nmethyl 6
ronicotinate (1.00 g, 5.81 mml) was added, and
t N0 2005/ 105802 PCT/ JP2005/ 008558 ni xture was
HPurthér stirred for 27 hrs. Water was added to the

RO IS ST SR JALEY o o
a bfine peeald ed7 (ever, anly i osoMS@d Af ERE11 amount of
iodine in THF (100 ml) was added dropwiée ethyl
bromocacetate (11.8 ml, 106.7 mmol) under a nitrogen
atmosphere, and the mixture was heated under reflux for
5 hrs. 10% Sulfuric acid (100 ml) was carefully added
uﬂder ice-cooling, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
aqueous sodium hydrogen carbonate solution, dried over
anhydrous MgSOs;, and concentrated under reduced pressure
to give the title compound (17.2 g, 94%) as a colorless
oil.

'H-NMR (CDCl3)&: 1.27 (3H, t, J=7.0 Hz), 1.35-1.71 (10H,
m), 2.46 (2H, s), 3.43 (1H, s), 4.17 (2H, q, JI=7.4 Hz).
Reference Example 62

[1-(Benzoylamino) cyclohexyl]lacetic acid

; N; ;]/COOH
H

o]
To a mixture of ethyl (l-hydroxycyclohexyl)acetate
(17.1 g, 92.1 mmol) and benzonitrile (9.5 ml, 92.1 mmol)

30 was added conc. sulfuric acid (SO ml) at 0°C, and the
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5 concentration under reduced pressure, the
precipitated solid was collected by filtration and
W(wamls/embsm' th hexane to give the title conpouneCT/OP26@&3008558
, 649 as a colorless powder. 1H NVR (CDC13)S: 3.97
ml(wrg)wa@ ?Itl(liil”—ﬁddét Fopm tomperpiupg for7d2y hys.

el ogh i, el § s of 26 Sans
tHéJM1ﬁduré—&éh é&ﬁhhbtéﬂ#wﬂehcetﬁyﬂnﬂeeﬁétewbtWwe

6-(2-methyl -1 H.imdazol-1-yl)nicotinate O N N_.15 In
e%nﬁaeanﬁaﬁaMﬁﬁh%@ Wi tie {5} WHER EELa RSP 39S AR 404 ng

(s i C 0
Synt §§|§e5%§¥g€e EB?8§3%§ 29%@ %ﬂ%ﬂwﬁlth)saﬁyﬁﬁf?d
bk, asd) driked ObeflBEnhydr@0sIMyS®.Hz) ALASE- 7. 43

(2H, 8.40-8.47 (1H, 14- 9.17 (1
cq%ﬁ¢%§}ﬁ§aﬁﬂnﬁﬁﬁﬁ§(SFQQB%QeBEsSéﬂﬁﬁﬂ( E%anol M m1)
arRef £hengey @Gﬂ§”§o§§sgﬁﬂ%rﬁyﬁ95¥§%%2§oI@Qﬂbn (10 ml)

tenperature 1 n the sane manner as in Reference
web@nmpiided5 tR 5 Ref eeencmcExaaptiethe mixture was heated

urgkﬁhflfb\r]ggglél n- 4- %gé C%rl nic a |d_ }%ghwmj&éoosl 105%%201 fo the

reéh Bt POn3mB % Hiddd | ”ind3ﬂﬂ%fﬁf§tﬁﬂ@ Wls w@sﬁéd(%itm
J=9.0 Hz), 7.95 (1H, dd, J=9.0, 2.4 Hz), 8.64 (1H, d,

dJJanhy!,ll—E)thesc Refl‘émgn@@ugy@g@pueaEr was acidified (pH 2)

with 5N hydrochloric acid, and the mixture was extracted
with ethyl acetate. The extract was washed with
saturated brine, dried over anhydrous Na}SO4, and-
concentrated under reduced pressure. The obtained solid
was recrystallized from ethanol-toluene to give the
title compound (18.1 g, 75%) as colorless crystals.
'H-NMR (CDCl;3)8:1.14-1.62 (8H, m), 2.25-2.43 (2H, m),
2.74 (2H, s), 3.32 (1H, s), 7.36-7.57 (3H, m), 7.73-7.80
(2H, m), 11.93 (1H, s).
LC/MS (ESI) m/z: 262 (MH").
Reference Example 63
Ethyl (4-hydroxytetrahydro-2H-pyran-4-yl)acetate

0]

HE;;S/COOEt

To a solution of tetrahydro-4H-pyran—-4-one (5.5 g,
51.6 mmol), a zinc powder (4.05 g, 61.9 mmol) and a
small amount of iodine in tetrahydrofuran (60 ml) was
added dropwise ethyl bromoacetate (6.28 ml, 56.7 mmol)
under a nitrogen atmosphere. After heating under reflux
for 6 hrs., 10% sulfuric acid (50 ml) was carefully

added under ice-cooling and the mixture was extracted
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6- (1H Pyrazol -1-yl)nicotinic acid O OHd N _ N 1H NWR
(DMSO-d6) 80: 6.65 (1H, dd, J=2.7, 1.5 Hz), 7.92 (1H
wa@legosdeskps, 0.6 Hz), 8.04 (1H, dd, J=8.7, 0.9 Hmﬂmzodﬂossss
8.44 (1H, ' dd, J=8.7, 2.1 Hz), 8.70 (1H, dd,  J=2
wigtls eyl @ty e, dfhe)extraqt gwhp) Waﬁé?%?e’ﬂ&éh

(N
R R e L Rt T
ds)ed 6062 r( Bhhykirdaad. Mdﬁn% aﬂdO&oﬁdﬁhKﬂ&ted}uﬁd@@
(1H, dd, J=9.6, 3.3 Hz) ngdd J=3 1527

r%qce@epéﬁaﬁdbr%xsﬁpsé@ @%ﬁyF tle compound (6.73 g,

nzo t hyl4] cycl ohexanecar boxylate C-, N
S 26 A Kol L ron of ot hyl
1H1—mmnoclych9h8xamet2@r bay| ate JEZE OMN2D0541@380R. 68 (4H,

Mt )2 0hE SBHr o) at 3+ BOCH IO 185Rrs ™ 4 o {E JPBSeifte 0768

é)f Raney-ni ckel (10 g), under a hydrogen atnosphere
(‘4 atn). The catalyst was filtered off, and the
Reffidtaratec Bxzsnpplomoeht r at ed under 5 reduced pressure.

t hyl acetate 00 nm 0%.agueous
[ EBRACE 130T bHeC EB IO WaP e DA a4 P pCetic acid
[ benzoyl chloride (6.34 m, 55.1 m) was added
at 0C, and the mxture was stirred at room
ure for 6 hrs. The organic | ayer was
paNated oo and the aqueous | ayer was extracted with
_ acetate. The organic |ayers were conbi ned and
driedrQvey mixture of ethyl (4-hydroxytetrahydro-2H-

pyran—-4-yl)acetate (6.73 g, 35.8 mmol) énd benzonitrile
(4.05 ml, 39.3 mmol) was added conc. sulfuric acid (25
ml) under ice-cooling. After stirring at room
temperature for 16 hrs., the reaction mixture was added
té water (100 ml) under ice-cooling, and the mixture was
extracted with ethyl acetate. The extract washed with
saturated aqueous sodium hydrogen carbonate solution,
then with saturated brine and dried over anhydrous MgSOs.
After concentration under reduced pressure, ethanol (50
ml) and 50% aqueous potassium hydroxide solution (10 ml)
was added to the obtained residue, and the mixture was
heated under reflux for 6 hrs. Water (200 ml) was added
to the reaction mixture and the mixture was washed with
diethyl ether. The aqueous layer was acidified (pH 2)
with 5N hydrochloric acid, extracted with ethyl acetate-
tetrahydrofuran (2:1, v/v). The extract was washed with
saturated brine, dried over anhydrous NazS0O;, and
concentrated under reduced pressure. The obtained solid
was collected by filtration and washed with diisopropy
ether to give the title compound (1.64 g, 17%) as
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anhydrous My504. After concentration under reduced
pressure, the residue was subjected to silica gel
W@ od0aessorhr omat ogr aphy and el uted wi t h hexaneP@r/mBpi005/008558
acetate 15 (3:1-1:1, v/v) to give the title conpound
cqherbegs 63%StakSa colorless oil. 1H NVR (CDC13) S:

e 0sg gelg) 1S5 uey AR Solo By R 42 (G ™
2 (R0 JETH4 KE2), B.50-G61E7 bras),my,26-AE37 (38, (BH, m),

7.73- 20 7.78 (2H, m Reference Exanple 60
71261 BeRZoyI3&v M®) met hyl ] cycl ohexanecar boxylic acid O

L‘ﬁ"’és G N1yHm /B0. azgal ygen of ethyl 1 25
enzoyl am no) met hyl ] cycl ohexanecar boxyl ate ¢10.2 g,
Re¥ferdienuel Erz]dadmplaaﬁsl (50 M) was added 50% aqueous
pot assi um roxide solytion (4 m), and the.m xture
(S herdd ey TRBife] 5oy L 1R FEn e T84 i3t bk
added nd the reaction m xture was washed with
t@t her. 30 The aqueous | ayer was acidified (pH
27\ W ‘5N hydrochloric acid, the precipitate was
fct ey 126 WD 2005/ 105802 PCT/ JP2005/ 008558
fi9tration, washed with water and dried at 50C under
reduged, pf-essHr e Rectysgplbization from
et hanol -t ol uene gave the title conmpound (6.83 % 74%
(snzoy damdss ) ey giohkexarsaarRvRY(LEDCEs}1d: (2. 405-9, 680
_rol. 85- 2. 2H,. br)_ 3. 38.(2H _ T oy
b, 7oy 3t s Pva B o B SR - e Thu @y ami ae
hydrodR13%kildH (3) 30Ref erenaemExanplagbdonitrile (25 ml)
(1- Hydr oxycycl ohexyl ) et hyl acetate -
and tetrahydrofuran (25 ml) was stirred at room
temperature for 30 min. The reaction mixture was

concentrated under reduced pressure, methanol (25 ml)

was added, and the mixture was stirred at 60°C for 3 hrs.

The reaction mixture was concentrated under reduced
pressure, dil. hydrochloric acid was added, and the
mixture was extracted with ethyl acetate. The extract
was washed with agqueous sodium hydrogen carbonate
solution, then with saturated brine and dried (over
anhydrous MgS0O;). The solvent was evaporated under
reduced pressure. 28% Sodium methoxide in methanol
solution (1.93 g, 10 mmol) and methanol (30 ml) were

added to the residue and the mixture was heated under

reflux for 5 hrs. 1N Hydrochloric acid (11 ml) was added

under ice-cooling, and methanol was evaporated under
reduced pressure. Aqueous sodium hydrogen carbonate
solution was added to the obtained residue, and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried (over anhydrous

MgS0O4) , and the solvent was evaporated under reduced
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10 HO COCEt To a solution of cycl ohexanone (9.52 g,
97.0 mol ), a zinc powder (7.6 g, 116.4 mmol) and a
w@pmbhosapunt of i1odine in THE (100 m) was amlmbzoosmossss
dropwi se ethyl bronpacetate (11.8 m , _106.
PERRIeRT S -ni Th6geP uzinefos W%ﬁdcpﬁéerﬁ’%%réy slltratlon

ﬁ%ggh%ﬁd%#{}?f&E%aggdrop&]héﬁhel‘oq@ g%:“‘é' fied 'jt]hhéa".pg, 28) -

) "Was care ly a der ‘1 ce-cooll1ng, an
2 A xénEeylasiaxd y agtedhwistdne es bpbxgdeitas e (1 TRE ext raty) as
was_washed with saturated aqueous sodi um hydrogen
a P bORAEE SSAWMFBR; dried over 20 anhydr ous l\/gSO4| and

d d t t
SEYEETIEBESS Hden sLadleed Bhesgl © 4 (9300YR KR4I the
2 (CDCA3P 7S (1H 27m) 3H2 . t42 J(:17H Ode) J=3L.85-1173 (H]z()I-L 3.65
2.46 (2H 3. (1 17 2H
(485 5 58t bre i 656108 1, 87T e
7 [%Lﬁeséoy(lsqm 499 cyel @@exwlisa%hl crgcid N COOH O H

To a mxture of efhyl (1-hydroxycycl ohexyl)acetate
(17. Tg,t1o2. &oﬁnml)oraerbenm@mundl €1¢(2359v ,4 929 1mmo1l)

1) .3Q dded ul f id (5 t. 0C
ool ) o 00 s, 2dded conc,  SuLLuLLe acd (20 Toh 3 0%ina 1
%‘@éo§§' Loed @ K dgagbs{qmer@éyﬁelw & hhs) , Walerthe

m) was added to the reaction mxture, and the
mm’(xmneewms sebdraededtw&ﬂf@tﬂwt acbtat e ThEhereaxtiaot

di 5 hydr
PR e P et S SR aRed HEER R 200ad BroY b ana 1n

hytt&6n0%eri Ayt oys IS wdé t e deeDNEedé Faticen ddBiEing .
reduced pressure, ethanol (50 ml) and 50% aqueous,

Tfp@t}aggpammeﬁu delddl mavncplbembed oy efddded tipn and
wash?? %'Ijle a@éjrt%'\gt m(ﬁ{lﬁfg %‘??e\%’:?ea de%dugg%qssure to
give the tltle compound (1.14 g, 98%) as a colorless
powder.

'H-NMR (CDCl3)8:1.16-1.90 (6H, m), 1.97-2.08 (1H, m),
2.13-2.24 (1H, m), 2.38 (1H, dt, J=11.3, 3.5 Hz), 4.18
(1#, dt, J=11.0, 4.1 Hz), 7.38-7.52 (3H, m), 7.71-7.77
(2H, m).

Reference Example 66

tert-Butyl (4aR’,5R",10bR")-5-phenyl-3,4,4a,5,6,10b-
hexahydrobenzo[h]-1,6-naphthyridine-1(2H)-carboxylate ‘

and
tert-butyl (4as”,5R*,10bS")-5-phenyl-3,4,4a,5,6,10b-
hexahydrobenzo[h]-1,6-naphthyridine-1(2H)-carboxylate

131



10

15

20

25

30

reaction mxture, and the m xture was washed wth
di ethyl ether. The aqueous |ayer was acidified (pH 2)
wowal/1a380hydr ochl ori . ¢ acid, and the m xture We&ST/JP2005/008558
extracted wth eth | acetate. The extract was washed
sat ur at ¥ ne, dried over anhydrous Na2SO4r
e g n er reduced pressure. The obtai ned
qcr y [ 1ized from ethanol -tol uene to give
' [ cOpotud 31 g, 75% as colorless
crystal @m NI\/F\ﬁ() 6:1.14-1.62 (8H, ),
2.25-2.437(2H, m, 20 2.74 (2H, s), 3.32 (1H, s),
7. 36- 7Be5r?z£313|eh@de 7(§§17m%0 S(%Helom wa:!slc%:gsé&hflveﬁ) ‘in
LG M5 (ESI) nmlz: 2 (MH#).” Reference Exanple 63
agehphnifteinlelr 6% Ht etlr)ahy@imchHepy(r%ﬁ ‘nyl ) &cetmik) WakOadded
CCEE 25 To .a solutlon of tetrahydro 4FL Kran 4- one .
2% 5! angy Teipt ¥ TuX e, RS pohdEF S E ©6 8PSl )
t@mﬁe@aﬁﬁﬁﬁ|f@ﬂbmn%10f'ﬂEBEEBuB ue%rdnﬁﬁﬁ%a&ggﬂfihlne—

L added dropw se ethyl bronoacetate
1 6ty - Wgom@lﬁéer(9é7n|m<ﬂogénﬂ!at0rﬁjsp¢ﬂ@deDyA(fQTeﬁ)3 (153 mg,

heat i nder refl for osul furic acid
0 (%S ﬁ‘f“) sw%ﬁ?eﬁﬁlﬁley?l d@ogunﬁBF1 téee JobEFRG Cand § heurther
sl xkede fwas Bxsraeked W&iéﬂ3ﬁ995éaﬁgﬂxko the reaction
PCT/ JP2005/ 008558 wi th ethyl acetate. The extract was
mi%ERE] wiadd Bhe uWétxe’FdPraQqu‘é@as GMWWdWQW ethyl
atepg@l W d _ov n 0 .
a%%%%g%tratg ulénQdé(;]?aCt g&%e psﬁé%guré hoL%l \I\/%qPﬁgutsl §@dium
hymmpgandqaiﬁﬁhgtessﬁwwtfmnaaﬁdl@dﬁmﬁa@éa b NVRang
13) 8: 1.29 (3H, t, J=7. 0 Hz) , 1.62--1.68 (4H,
d 2. (Qg%rzﬁn%y roug7 Mo s ) 5HRNH the Bpiventquas:

ef%ﬁogatéé)under reduced pressure. The residue was

subjected to column chromatography using silica gel (100
g), and eluted with hexane-ethyl acetate (19:1-6:1, v/v).
The title compound (4aR"*,5R*,10bR") (109 mg, 6%) was
obtained as a colorless amorphous form from the first
eluted fraction.
'H-NMR (CDCl13)8: 1.20~1.70 (13H, m), 1.98-2.12 (1H, m),
2.45-2.60 (l1H, m), 3.80-4.12 (2H, m), 4.80 (1H, br s),
5.63-5.85 (1H, m), 6.57-6.63 (1H, m), 6.73 (1H, t, J=7.6
Hz), 6.93-7.18 (2H, m), 7.27-7.48 (5H, m).
LC/MS (ESI) m/z: 365 (MH').

| The title compound (4a$*,5R",10bS") (1.26 g, 69%)
was obtained as a colorless amorphous form from the
second eluted fraction.
LC/MS (ESI) m/z: 365 (MH").
Reference Example 67
tert-Butyl ((1R,2S)-2-{[(4aR",5R", 10bR")-5-phenyl-
3,4,4a,5,6,10b—hexahydrobenzo[h]—l,6—naphthyridin—l(2H)—
yllcarbonyl}cyclohexyl)carbamate
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Ref erence Exanple 64 zo
[ 4- (Benzoyl am no) t etrahydro-2H pyran-4-yl]acetic acid
WOROSHDBIH To a m xture of ethyl PCT/JP2005/008558
(4- hydr oxyt et rahydro-2H pyran-4-yl)acetate (6.73 g,
35I) and zonitri le (4.05 m, 39.3 nmmol) was
Bogugl } CcoNC. oSt ic acid (25 15 m) under
|cgy;&9 |ng Aft;eJ tirring at room tenperature for
16 _hr lthe reacli oh mxture was added to water (100
and the m xture was extracted
G g extract washed with saturated
aqueous i um hyro g car bonat e sol ution, 20 then
with saturated brine and dried over anhydrous MySO4.
Af t er TEIICENt mA) i o sunakddededioc ek Presstiyd, EdRNAR", 10bR*) -

5 (SRR ot Zadsa b Uik SRV AP HEAT aab] A The
n%ﬂtﬁ%1%ehﬁahﬁdwo£§i5@éfPlr9§ RhES- oV\@@rmxﬁgQQ and

) was added 25 to the reaction mxture and t
the xnirEukss washed iwingd @Itet:hyblm éxetmerahgraqmusB min.
Iayer was _aci di f.i.e hl ori

5N hydr
T&t FaECE i T n® %?ﬁ?% ce%%?e F(?ttrla 3 6?‘%P§ﬁa’(%"flgied

witN) 8NTheuexd 8Ck oWas do Wi bl ﬁi@tabﬁd Riridethe
dri ed over anh]gdrous Na2SO4r and 30 concentrated under

mizEuEed ViresstiFeacHeel obt B nethydl iakebasecol Fast @di’fblyact

waherp Eped e B T AR ] Bh3ER0 L et B ses Aukfgsons
MJ@ET [V P28AG/ db50 1¢eher kess ewalﬁb@la%eoﬂ-l“thxﬁ\lﬂ/gr reduced

(DVEO. d6) 6:1.59-1. 75 (2H , 2.23-2.42 (2H,
przesger(ézH The mespdgesyaEigisgolyedg-in suetgphydrofuran

,g %?Ls(%) égtleqtlvs (ESI) mz: 264 (MH).
Re

nce
bdﬂ&ﬁ&)arbo(rﬁeh)zmmham]m@my@m@hanammﬂwdswﬂhbc aagidl (131 mg,

0.54 mmol) and triethylamine (109 mg, 1.1 mmol) were

added, DEPC (88 mg, 0.54 mmol) was added at 0°C, and the
mixture was stirred overnight at room temperature. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. The extract was washed
with 6% aqueous sodium hydrogen carbonate solution and
saturated brine, dried (over anhydrous MgSO4), and the
solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using
silica gel (30 g), and eluted with hexane—-ethyl acetate
(9:1-4:1, v/v) to give the title compound (69 mg, 26%)
as a colorless amorphous form.

LC/MS (ESI) m/z: 490 (MH").

Reference Example 68

{1—[(Anilinocarbonyl)amino]cyclohexyl}acetic acid
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OHKIQAMmMmMXxture of (1R 2S) -2 so
(benzoyl am no) cycl ohexanecar boxylic acid (2.47 g, 10
worneb)o5802 [ 3- (di nmet hyl am no) propyl ] - 3- et hyl car POOIR2004®8558
hydrochl oride (2.30 g, 12 nmol ), acetonitrile (25 m)
and tetr drofuran (25 m) was stirred at room
@o for 30 mn. The reaction m xture was 15
COrtler reduced pressure, nmethanol (25 ml)
was rzaddad and the m xture was stirred at 60C for 3
hrs. The reaction m xture was concentrated _under
reduced © (# e¥QbP&1 0 19F h{HT BEHNRIGXC hehaxWds arriedc acid

ém%@% m xt wge was exigagt gd et byk ac h

Xt Tact 20 was vvawﬁﬁo? V\niltrlhgaquéi\géd}slheso%?ugw %y?laé}g%ng o ml)

agdr panatre (3ohl)i was taddedi B0 Satquaded bodimmnkdydroxide
over anhydrao was

d S The sol vent
sa@aﬁap&[ U s Bav %%Eéﬁf‘étezs}és%ﬁi@ﬂql 2.22 mol
29
wfE| AR RoTT BE s SR8 el sbmna et daaRdfhe

hyldxtbmlela/vasOheatLe@ mederaddefl] oo faotj®shr shelMolution to

drochloric acid (11 m) was added under
PHZe- cHBR ﬁ@a%wﬂemﬁémr%%a%vaﬁérra%% #hd&P°C for 1.5

h¥8dHeRd JUBSSHE 8a tAGHAUSe 8 0dLUMIVETr 9888 stalbonahe
sol ution was added to the obtai ned resi due, and the 30

Hnﬂxvahéqm&ce&cndcw@@\md@eéthylanxﬁzﬁz thiee sextution
washe Wt h.saturated brine, nhydr ou
(AL AN T L RS Rs e e d o Do i e Rate
Tﬂéoeﬂ@ﬁaHE”ﬁQ§SQasﬂgH5%2@ﬂ5ég@ﬂ¥g%e@rﬁ§§Wé3aﬂ@edrled

obtai ned solid was collected by filtration and washed
(qvern anbsshropy ¥okén)to @ﬁh§nm§®9¢ep$$d§§on under

T T RN e

by 65 1ikratilbP4ard0Fachdd Mrith. 83-idcd7r i, e@heﬁvﬂa give
(1H, ,dt, J=3.4, 11.3 Hz), 3.65 (3H, s), 4.10-4.24
tqqkﬁlﬁﬂe @qmp?qpﬂ dp.ﬁgﬁjgphy§ a colorless powder with

contamination.

'H-NMR (DMSO-dg)8:1.12-1.30 (2H, m), 1.35-1.60 (6H, m),
2.04-2.17 (2H, m), 3.32 (2H, s), 6.80~-6.90 (1H, m),
7.16-7.24 (2H, m), 7.29-7.40 (2H, m).

Reference Example 69

tert-Butyl (2R)-2-{[(32aR,4R,9bR)-4-phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lgquinolin-1-
vllcarbonyl}piperidine-l-carboxylate (low polarity)

oy

S
/\N

and

tert-butyl (2R)—2—{[(3aS,4S,9bS)—4—phenyl~2,3,3a,4,5,9b—
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7.38-7.52 (3H, m, 7.69-7.75 (2H, m). To the solution
of conpound (1.23 g, 4.69 mmol) 10 obtained in the
w@bwsaoirer e added net hanol (30 m) and 1IN aquROLI$P2005/008558

sodi um hydr oxi de solution (10 m), and the mxture
hepah¥drerddl -y svelrds 2 1! qtrﬁé‘orlééb't}r on  mxture was

u F- n :
R R R T S BB Dot e P T )
15 The precipitated solid was collected by filtration
nd shed with water and dried under reduced
\% & to give the title conpound (1.14 g, 98% as
col gl ess powder. 1H NVR (CDC 13)8:1.16-1.90 (6H,
Q. g¥y-2.08 (1H, nm 20 2.13-2.24 (1H, n), 2.38 (1H,
3.5 Hz), 4.18 (1H dt, J=11.0, 4.1 Hz),

7. 3t m, 7.71-7.77 (2H, m. Reference
Exanp e - But yl
(4aR*, 5 ) -5-phenyl -3, 4, 4a, 5, 6, 10b- 25

hexahydr obenzo[ h] - 1, 6- napht hyri di ne- 1( 2H) - car boxyl at e
Boo- N1Boch¢l faMe ammhnert aputiyl Reference Example 19 and

4aS* 5 , 1 *) - 5-ph |-3, 4,4 6,10
o R stk 4o p R et his AR S o055 2R T bl et
X n 4l I
b e DO DA En Y By RO RS eRE b Siop L ferahldd, Tine

tigeke oppmpidund 182 #l pyngiiesheed466 ny, 5 mol) was

dde%‘B g%ﬁaceﬁ?’glg tlhﬁ m‘“ﬁe Ce%‘nlf%ﬂ' r)igd ng thse) sa[ns54__

1 3%- dvhydmpyrz dzsez 54 29H; cmbomylzﬂt%(%? (B3, Gn) ,
and (orf) - 153 mol ) - were added

3 aq4ﬁ%2 02nd 4the ™ xt ér ng%lrt(ﬁgrr Mt r ea6f‘§r &/ 5(1H, m),
6 ¥s. (Yht ey wWap_@dded t o the reackhdy 77 (1m, m), 7.02-

7.10 (1H, m), 7.27-7.53 (6H, m).

(3aS,45,9bs)-form: 'H-NMR (CDCl3)8:1.26-1.51 (9H, m),
1:54—2.10 (7H, m), 2.18-2.38 (1H, m), 2.42-2.56 (1H, m),
3.20-3.46 (2H, m), 3.49-3.60 (1lH, m), 3.77-4.09 (2H, m),
4.60-4.94 (2H, m), 5.74-5.85 (1H, m), 6.57 (1H, dd,
J=8.1, 1.2 Hz), 6.67-6.76 (1H, m), 7.00-7.09 (1H, m),
7.28-7.60 (6H, m).

Reference Example 70
(3aS5,48,9bS)-4~-Phenyl-1-[ (2R) ~piperidin-2-ylcarbonyl]-
2,3,3a,4,5,9b-hexahydro—-1H-pyrrolo[3,2-c]guinoline
dihydrochloride

In the same manner as in Reference Example 23 and
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m xture, and the m xture was extracted with ethyl lo
acetate. The extract was washed with 6% aqueous sodi um
whyasogsm car bonate sol uti on and saturated briPer/aredos/008558

dried (over anhydrous

and the sol vent was-
uyRPogrdd ke r‘@&lc%’ Féééénés THRS } & BheTWas~

2'S b t3. G 0 n [ -
2 OB G TR A S @’% Ry P Sl R Pl
yI(]l@aftbﬁn}gl}Wl@em&ili@xet—tl-k@atbb]&glhﬂ:e{ AR ghSRolarity) ,

| COR*) (109 ng, 6% was obtained as a colorless
tl’é"i’mFb%&ﬁs WQH‘FPGthaﬁe FYREReSePR%d fraction. 1H NVR

}£Q§g§3)é§D %ﬁ?95117§0L%§Fb%21?§1 98- ? ézégl?iH b(z%?’m),

2 556325795 ((1:|1+L , B8.92-63 634 ( 1HH mm) 6.333618,. 44 (1H, m),

3 8 7851 Pt 2 568 - 0w 4L 1D CompBind hashy 972

Hz5)R* 61@23*@ dd- 2919, HPY 7.2 Wes1 gbt@aimnedyps @ 31-7.46 (3H,

orl'ess anorphous formfromthe second el Uted
m)fra%tﬁ@rﬂ 150 M2EESM) ,m%z:6B86%. 6WHH)LH, Raf er ence

Re_LE%% Ie 6; tert}Bug)il ((1IR, 2S) -2- { [ (4aR*, 5R*,

te'%réTéatgy,ﬁ 410 bgyahydrophemzelirb-1, fﬁwpbb hyriizdin- 1( 2H
)- yl] carbonyl}cycl ohexyl)carbamate 132 WO

clzcm)smé;sgl@z %’2@0’54@0%558 Boc-N O O Boc N O-N~
g HOI \ TFA (1 nl) was added to tert-butyl (4aR,
5R*, N QbR*) -

-3, 4, 4a, 5, 6, 10b- hexahydr obenzo[ h] -1, 6-

ht yr|d| ne- 1( 2H) - car boxyl ate (195 ng, 0.54 mol),

<Y pg m xture was stirred at roomtenperature for

3 M o] S8 080 gl VRS RAHEE MO (A1GR" OP0 | URT X Y eny1-

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinoline-1-

carboxylate (20.5 g, 58.6 mmol), manganese dioxide
(50.9g, 586 mmol) and toluene (400 ml) was stirred at
120°C for 4 hrs. The reaction mixture was cooled to room
temperature, insoluble materials were filtered off
through celite, and the residue was washed with ethyl
acetate. The filtrate and washings were combined and
concentrated under reduced pressure. The obtained
residue was subjected to column chromatography using
basic silica gel, and eluted with hexane—ethyl acetate
(10:1-8:1, v/v). The concentrated object fraction was
recrystallized from hexane-ethyl acetate to give the
title compound (11.7 g, 58%) as colorless needle
crystals.

'H-NMR (CDCl3)8&: 1.57 (9H, s), 3.31 (2H, t, J=8.1 Hz),
4.28 (2H, t, J=8.1 Hz), 7.40-7.54 (4H, m), 7.61-7.68 (1lH,
m), 7.78-7.84 (2H, m), 8.10-8.17 (2H, m).
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wi th 8N aqueous sodi um hydroxi de sol ution, and the
m xture was extracted with ethyl acetate. The extract
woer®swashed with saturated brine, dried (over BCyRMOGUBSSSS

10 MgSH), and the sol vent was evaporated under
R?é%ﬁﬁﬁﬁ? %ﬁ%ﬁ&&ﬁeﬂzThe resi due was dissolved in

1 drof 1) T4 [5 ( : ;
s 1ehEabydrofiram, . §3o ﬁH)é#%ﬁgBL[%,z éféﬁanll%F(13l

but oxycar bonyl) am no] c¢ exanecar boxyl I ¢ aci
myg, HNOTR4 nmol ) and triethylamine (109 ng, 1.1 nmol)

and the mxture was stirred overni ght at room
1 e. Water was added to the reaction mxture
and the mxture was extracted with ethyl acetate. The
extrdst awesohashed off tbhéY%cagquenusdsddilum hydr®geA mmol)

DR St b S aRa TR EXBIDOR: And BrlpbPared (00 m1)
wal a8 dEadueRbwi 88 SERE hyHeo g8 RSERUS Mase SUR) 8e8Al tocetate

col umm chromat ogr aphy using “silica gel (30 g), and
s cglwit dnwi(flif thexbne- enhylthec et akeur@whasl: dfivkeld taoc 60°C

ive,the tit conmpound (69 . 2699 25 as 'a
R D o e R
rddafes@npeclociimd €af8 the obtained powder was collected
{1-] (Anilinocarbonyl)am no]cycl ohexyl }acetic acid 133
bW\G PHbsa 145802 FETY 3 PReds /MO08E58 the INade ToRe td WiTee the
: I Ut j f - af] l.ohexyl etic acigd.,(0.232
e hBRaie (&3 Y IR R T80 e 76%0)  and
wat erwéBem )(2vasl pddad IhedUEOUSheOdH sk By slead ideh &

solution to pH 9. Phenylisocyanate (0.24 nml, 2.22"
hydin §h 1 aad dgddet 29 Bphise Oat7 38 anapd )309%QuEBgs mixture

waS0di iy, Bx@&@&%& hutlilqnwsa&a%%rtgor@ggg YRE agueou's

solution to e reaction m xt I'rred a
sofli@irf ohyd@rbxide solution. The reaction mixture was

extracted twice with dichloromethane, and the combined
exEract was dried (over anhydrous MgSO,;) and concentrated
under reduced pressure to give the title compound (0.185
g, ca. 100%) as colorless crystals.

'H-NMR (CDCl3)8: 3.39 (2H, t, J=9.0 Hz), 3.84 (2H, t,
J=9.0 Hz), 4.80 (1H, br s), 7.32-7.54 (4H, m), 7.56-7.65
(2H, m), 7.80-7.89 (2H, m), 8.01-8.10 (1H, m).

Reference Example 73

(3aR,4R,9bR) -4-Phenyl-1-[ (2R) -piperidin-2-ylcarbonyl]-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]Jquinoline
dihydrochloride
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hrs and concentrated under reduced pressure. 5N 1o
Hydrochl oric acid was added to acidify the solution
w@ pid3jloseol t he m xture was extracted w th et hyPCT/JP2005/008558
acetate. The extract was washed with saturated brine
and difedhg o%%meaﬁlﬁym%saﬁ/gSM)Re%lf%Fc%ﬁé‘éﬁtR]a‘%i%ﬁ and

o e Ay PR ot oh CoBRGEERe W (A B EShy opy

2 83 hes,uQ sglake—héiaahyldtﬂce-mnppnmdl(oqyzz—g] qasi.naalln 1-
col orI ess powder with contam nation. i

yl(bm;@ea)vlépllﬂ?r&daeﬂecﬂwﬁbole@é‘-el sbovenolrﬂrlty), the

6.80-6.90 (1H, 20
e iR Gobpdll Bls SEAALA: O N el oo
@mnle(??sbgaésRng%lf oho (|8H, m), 2410 -2.18 (1H, m),
a en
2 h%&a%ya%o I]+EII-'py‘Fl ol 3[§82'p20]§1% ﬁipvn“ﬂ :‘5 89 3.13 (1H, m),
3yii£§r@@ny('4}fpl pﬁ'dun%s' @ai@owhaten)(loyv pol anif Y)d, g=7.5
OyND 11 and tert-b
Hz()zR)ezvg[—(&a& 45280 S)m WY, pRefypl—72, 1363d;m 5r\9)b, 133003 .45 (4H,

200 / 10580 CT/.JP200Q5/ 008558
Mhexah g % 2543%%%‘ 3, 2-c] qui nolin-1 -
Ré/féfgﬁggngx}%ﬁmfél digne- | - car boxyl ate (high poI arity)
Il -too O / In the sanme nanner as in

tRefeBenyd Béanpl € (18,2%d -5 (§i(AagRN4Bbc2 PR hoAopr ol i ne

(rﬁggﬁgggm%th(y]ﬁ 25)3 3%(ter§ 9b-hexahydro-lH-pyrrolo[3,2-

clguinolin~1-

yl]carbonyl}cyclohexyl)amino]carbonyl}behzyl)carbamate

Ll
H\/©/U\ "
O N N
0” N
bl M
©\/Nj""f/°\cri

In the same manner as in Reference Example 19 and

3

using 4-{[ (tert-butoxycarbonyl)amino]lmethyl}benzoic acid
and (1R,28)-2-{[(3aR,4R,9bR)~4- (methoxymethyl) -
2,3,3a2,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
yllcarbonyl}cyclohexaneamine dihydrochloride, the title
compound was synthesized.

LC/MS (ESI) m/z: 577 (MH").

Example 1
N-((1R,28)-2-{[ (3aR",4R",9bR") -4-Phenyl-2,3,3a,4,5,9b-
hexahydro-lH-pyrrolo[3,2~c]lgquinolin-1-
yllcarbonyl}cyclohexyl)benzamide
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but oxycar bonyl ) am no] cycl ohexanecar boxylic acid, the
title conpound was synthesized. (3aR 4R, 9bR) -form
WO BOOBIWSS0LCDC13) S: 1. 44 (9H, s) , 1. 54- 1. 89p(Tmi2008008558
2.25-2.64 (2H, m, 3.44-3.78 (3H, m), zo 3.84-4.02
(2H, 4.66-4.82 ( m, 5.76-5.87 (1H, n), 6.58
0]81 1. 06.69-6.77(1H, m, 7.02- 7.10
@ﬂ%H WA 7.27- 758 N6HA m). (3aS, 4S, 9bS) -form
NVR (¥DC13) 1. 2641351 (9H, m) , 1.54-2.10 (7H,

38" (1H, 2YA2-2.56 (1H, m), 15
(1H, n), 3.77-4.09 (2H,

n,
P& A7
m, 46’04@1(2H 5.85 (1H, m), 6.57 (1H,

dd, J=8.1, 1.2 Hz), 6.67-6.76 (1H, ), 7.00-7.09 (1H,
M, 28 TbHOa6H, o . (f@ké,r@mceg]&xamepﬁenga—

3ag, 4 S).-4-Phenyl -1 -[ (2R I bonyl ] -
2 35550 T2 0 K he ey 1 PeRal o2 UL (520
mdli hgd@qcmnggi)de I(Ihl@ % 2 OMNN H In the same manner as
anpl e 2

i n Reference and 135 WO 2005/ 105802
5 (E&ﬁ%d?l@&ﬂﬂﬁ%ﬁESIOMQXRpQGﬁtbba&ﬂic acid (671 mg, 2.7

2R) - 2- {[.(3aS, 4S, 9bS) - 4- - .
m’é"@ Satgf[l%%bil%%%ﬁ%r‘i’ p&e%hr oo, Jui RG§TRpLtrile
(¥ 1825 bamd Ml peshyanerduLah boxy! atie (&lashﬁlawgle?r Id %3 Ylse

the title conpound was synthesized. 5 1
DERQ. 6642, 0® ( 9H; 7njmoe 19, ILBRQGBS:LG@HCQQllHQZ R, Fige

1 3.02-3. 14 , 3.34-3, 44
miALHTY paY LR TR LA AR e SUgE(le vge allowed
10 td=HeBurtZ)o Hobk- D Pdtuit anl Yhd A8xtlHe Mas
7.31-7.46 (3K, m, 7.50-7.57 (2H, m), 7.60-7.67 (1H,

styrred Referlerite. Exdapraared aqueous sodium hydrogen

carbonate solution was added to the reaction mixture and
the mixture was extracted with ethyl acetate. The
extract was dried (over anhydrous Na;S0;), and the

15 sélvent was evaporated. The residue was subjected to
column chromatography using silica gel (30 g), and
eluted with hexane-ethyl acetate (9:1-7:3, v/v) to give
the title compound (735 mg, 62%) as an amorphous form.
LC/MS (ESI) m/z: 480 (MH").

20 The following compounds of Example 2 - Example 49
were synthesized using the compounds of Reference
Example 7 - Reference Example 9 and Table 2 in the same
manner as in Example 1.

Example 2

25 N-((1R,28)-2-{[(3aR",4R",9bR")-8-Fluoro—4-phenyl-
2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide
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tert-Butyl 4-phenyl-2,3-dihydro-IH pyrrol o[ 3, 2-
c] qui nol i ne- 1-carboxylate Boc\ N N Ph A m xture of
wao eqosAms0Yy | (3aR*, 4S5, 9bR*) 4- phenyl - 15 PCT/JP2005/008558
233a459b hexah oIl—l-pyrrolo[320]qU|noI|neI-
| at e 8.6 Mol ), manganese di oxi de
586 toI uene (400 mM) was stirred at
1 ff°4 hrs. ﬂ réﬁ%tlon m xture was cool ed to
p om eratu,_re i g50) ubl e materials were filtered
0 hrough :: and the residue was washed with
N te. ~-'~ gt at e and washi ngs were
corrbl C@;ﬁ concenf'r ated under reduced pressure. The
obt ai ned residue was subJ ected to colum
Lctmarratbgmphym3|4®8 4’0 silica gel, and el uted

2 eg:ane ethyl acetate 25 (10:1-8:1, v/v) . The
ttated object fraction was recrystallized from
11 e, @t h e Le* «th int).e G (11,7
N gﬂ%%%ggs)ﬂco{laf:? gis)\s %geg?ﬂﬁ ’f:r§s?§lg’re°| @I%H CDClS)
5 2.83 3a5%,698bNHexaByBrq-2ZHI-pyr¥edo [B Hryc)agd nmp 2gn—1-
7.61-7.68 (1H,

y cagf:;gy}%g:y{%#eﬁfﬁqé’?ﬁ%é%&i?(2H m. 136 WO

2005 5802 P 2P05/ 008558 Reference Exanple 72
@ -2, 3- dI—l—pyrroIo[SZc]quinoIine HN N
To §=§ol ution ygocorrpound (11.7 g, 33.8 mmol)

50537*ntrhﬁ\5| zed moRéf aFence Exanple 71 in nethanol (100
ras” addedcdreput~s# 4N hydrogen chloride in ethyl
qutlo , and the m xture was

stlrrﬁd @OC for HO . The reaction m xture was

ared

concentr under
LC/MS (ESI) m/z: 514 (MH').

Example 4

10 N-((1R,28)-2-{[(3aR",4R",9bR")~8~-Methyl-4-phenyl-
2;3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—1—
yl]carbonyl}cyclohexyl)benzamide

&7 @,

N }:o N ;=o
o H o H

H,C H,C
o Ty
LC/MS (ESI) m/z: 494 (MH").

15 Example 5
N- ( (1R, 2S)~-2-{[ (3aR*, 4R",9bR") ~8-Methoxy-4-phenyl-
2,3,3a2,4,5,9b-hexahydro—-1H-pyrrolo[3,2-c]quinolin-1-
vl]carbonyl}cyclohexyl)benzamide
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reduced pressure and the obtai ned powder was col |l ected

zo by filtration and washed with ethyl acetate to give
W@ b@s/103802 e conpound as hydrochl oride (9. 14 g,POBGH2005/008558

V\&ter (2 mM) was added to the above-nentioned

orlde 0] , 0.728 mmmol ), and the m xture
basi fi (pH£11) by addi ng dropw se 1N
aq S&S sodi u drffff(l de solution. The reaction

n:h ture’v\as exf0 act e wi ce with dichl oromethane, and
Hy "ned H@XT @a as dried (over anhydrous My504)
at ed ~dhdet duced pressure to give the
t|tIe Eonmnd (0. 185" O a. 100% as colorless
crystals. 20 1H NWMR (CDC13) 8: 3.39 (2H, t, J=9.0 Hz),
LG3/B8 (2BSIH, m/&9.91brz) (MAE 80 (1H, br s), 7.32-7.54

4H, 756765 (2H n), 7.80-7.89 (2H, ),
E:éa:ml% 80 (1H, . Reference Exanple 73

{ 4R.<3b Yl ak*[ Dy D@ 27y nyl | -
N g‘?;&R 3359 ? 65@%&& )%\dr%gﬁl-[ p;r?%hgjrg) 24 c#%%?%gl i ne
5 243 h?dnéclﬂ,&b-dleeiﬂmhyﬁﬂm 11@=er°]13>7[3/@2@®§#4@581)2¥1 1-
Ezoogl/ 0085{53 :1? nner as in Reference
XN gPﬁé‘Yﬁé G%E?W ©
(2R) {[(3aR 4R 9b 4 phenyl -
459b hexg oIH-pyrroIo{SZc]qumoIlnI-

@P@Er bfqnyl } pi @m‘neﬁ car boxyl ate (low polarity),

thi—g was—-synt hesi zed. 1H NVR ( CD30D)
[49-2.18 (1H, m) , 2.20-2.37

3.02-3.13 (1H M,

fl 3']f o ( 2 69F 4(1H, m, 5.79 (1H d,

J75 H) | 71682(H,,705716(1H,n),'
Ld/m8" E‘éfi)(‘h'l"/z 190 » (Mg*42- 7-56 (2H m.
Example 7

10 N-((1R,28)-2-{[(3aR",4R",9bR")-7-Chloro-4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide

:,© CI N O
H
LC/MS (ESI) m/z: 514 (MHY).
15 Example 8
N-((1R,28)-2-{[(3aR",4R",9bR") -6-Fluoro—4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]Jqguinolin~-1-
yl]lcarbonyl}cyclohexyl)benzamide
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Ref erence Exanple 74 tert-Butyl
(4-{[ ((1R 28)-2-{[(3aR, 4R, 9bR) - 4-
w@ pshaessynet hyl ) - 2, 3, 3a, 4, 5, 9b- hexahydr o- | H pyPCDIRPE/ @8558
- cJquinolin-1 15
yI ] c onyl }cycl oh am no] car bonyl }benzyl ) car bamat e

& Y N | 260 O ~ CO N'"'.iOCH3 In the

maﬂner as)XC;(L ference Exanple 19 and  usi ng

{ (t erb"but ox\eZar bny 3m no] net hyl } benzoi ¢ aci d

and -2- ‘ 3 R, 4R 9bR) -4-

(et

2,3,3g8, 45, @ hexahy(EroHI ~p¥rrolo[3,2-c]lquinolin-I-
yl'] carbonyl } cycl ohexaneam ne di hydrochl ori de, the

LEiMBe (ES@powhz: WA 8syiMHiesi zed. LC/MS (ESI) mz: 577

Exanple 1 25 N-((1R 25)-2-{ [ (3aR*, 4R*,
’é?d‘ﬁ‘l; € £ Phenyl - 2, 3, 3a, 4, 5, 9b-

h 2- Linp-| _
N D ERY O A Py IS “’%%ﬁza%*ﬂ B apRagy )
5 2 PCI33P2005/0085682ah@ dM@ -0+ Hr #88N d [AN 2 - ¢ Agfulinoloi -1~
of

ylg} %aﬁéoﬁlyé‘ }&gf?ﬁi?g%fga‘gi}g-?%#?ggol[?, 2-c] qui nol i ne
(620 2.47 mmol), S, 2R)-2 5
(ben@gam no) cycl @e@ carboxylic acid (671 ng, 2.7

N) rlethyla N(O 2 mM, 5.2 mol), acetonitrite
7 n1)Nsrr\dtetr d of urgm, (17 m ) 'was added dropw se

m mg, 2.7 sder i ce-cooling, and the

LC/MS (ESI) m/z: 498 (MHY).

Example 10
10 N-((1R,2S)-2-{[(3aR",4R",9bR") -8-Fluoro-4~- (4~
fluorophenyl)-2,3,3a,4,5,9%-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyl}cyclohexyl)benzamide

;_H =0 N =0
0 N—\ N
F ~ : ~/:\, RN

Iz
-

LC/MS (ESI) m/z: 516 (MH").

15 Example 11
N-((1R,28)-2-{[ (3aR",4R",9bR") -4~ (2-Chlorophenyl) -
2,3,3a,4,5,9b—hexahydro—1H-pyrrolo[3,2—c]quin61in—l—
yllcarbonyl}cyclohexyl)benzamide
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m xture was stirred for 10 min. The m xture was
allowed to to return to roomtenperature and the
worRoosnesoxnas stirred for 1 hr. Saturated aqueRtEJP2005/008558
sodi um hydrogen carbonate solution was added to the
reac{:yn m xture and he m xture was extracted with
a Rﬁct was dried (over anhydrous

oet ate. TheQ
and the@fL ol %
sub ed to
eluted w th hexane- et hyl

e~
SI|I!-iT? i‘i
acet at’eN v/v e the title conpound

(735 ng, cﬁS an anorphows~gorm LC M (ESI) m z:
480 (I\/H+) 20 The fol |l ow g conmpounds of Exanple 2 -
LEAMADI(ESA9 méze SyMt hesided using the conmpounds of
Refgh%qég Exanple 7 - Reference Exanple 9 and Table 2
e nanner as in Exanple 1. Exanple 2 25

D R - 4 Fl
N e LG R R R p RO A -t Ell e gn B
5 2 y3]Beaﬂb@nﬂl}ﬂyekahmq-bﬁh-zamd@lm@ W}Q(DQ&/lmEBm 1-

200 008558 :~OH~O ON FF~1N
Yfg %)}W% 0268‘ ql\/%snza%%gr‘fm e 3 N-((1R 2S)-2-{
(3 4R* 9bR*) - 8- oro 4- phenyl 5 2,3,3a,4,5,9b

heua 50 IH-pyrrobo[ pclquinolin-I-
E?rﬁbnyl}cycl ﬁl)b@nzan1de 0011-Z11 H-O

©\

LC/MS (ESI) m/z: 505 (MH").

ent was evapor ated. The
ol umm chr omat ogr aphy usi ng

Iz

Example 13

10 N-((1R,28)-2-{[(3aR",4R",9bR") -4~ (3~Chlorophenyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinoclin-1-
yllcarbonyllcyclohexyl)benzamide

! <}o ! <}o
I I
Xlye Oy
LC/MS (ESI) m/z: 514 (MHY).
15 Example 14
N-((1R,28)-2-{[(3aR",4R",9bR"*) -4~ (2-Chlorophenyl) -
2,3,3a,4,5,9%-hexahydro-1H-pyrrolo[3,2-¢c]lquinolin-1-
yllcarbonyl}cyclohexyl)benzamide

Q <:}o Q <:2o
ﬂi} of ol
@?@ ®

W,
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10

15

20

ON~ONGC O N\ / N
(MH). Exanple 4 1o N-(
wqmmmw 9bR*) - 8- Met hy
3,3a,4,5, 9b- hexahydro- |,
L%A¥50é$ﬁghyW}é®clB%éxﬁwybénzan1de Q@ HONO On
C NN LCOM (ESI) mz: 494 (M+). 15
E"%?gl}_ﬁgggggw((m 29) - 2- {([ ) me (V)
N%zﬁgﬁé QZR";@SE*?#&NE”‘E*‘WREM“( k2- Furyl)—_—2,|3_,3a|,4,5,9b—
a exa rro -C I noliln-1 -
h%ﬁﬁhXQFBoﬁ%ﬁ_}&W‘éﬂ i?l\)zo 8! 9[1%’0‘ 3305/ 105802
H O ONON N
Ylﬁq“ggggé FYTERe Y e B %z; 510 (M)
6 N((lRZS) { [ (3aR*, 4R*, 9bR*) -7
- phenyl

5, 9b- he dr@ﬁ H pyrrol o[ 3, 2-c] quin |n-I-
]@arboNy\}cycexyl)b amde OQOQ@ell _ N
., _O o

N 1Y N

LC/MS (ESI) m/z: 470 (MHY).

HH LC/ M (ESI) nlz: 514

R 2S)-2-{ [

4- phenyl - PCT/JP2005/008558
H pyrrol o[ 3,2-c]quinolin-I-

(1
| -

Example 16

N- ( (1R, 28)-2-{[(3aR",4R*,9bR") -4~ (3-Furyl)-2,3,3a,4,5,9b-
hexahydro-1lH-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide

o

0. O
: M

ﬁ"'{:o NP
LC/MS (ESI) m/z: 486 (MH").
Example 17
N-( (1R, 2S8)-2-{[ (3aR",4R"*,9bR") -4- (2-Thienyl) -
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]carbonyl}cyclohexyl)benzamide

9.8,
ol j(N’\ @L

N
H

LC/MS (ESI) m/z: 486 (MH").

Example 18

N- ((1R,28)-2-{[(3aS*,48%,9b8") -4- (3-Thienyl) -
2,3,3a,4,5,9b—hexahydro—1H—pyrrblo[3,2—c]quinolin~1—
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10

15

20

H\ H~N FI1 / NFN HH LCM (ESI) mz: 498 (M)
.. Example 7 1o N+ ((1R 2S) -2-{ [ (3aR*, 4R*, 9bR*)
WG 2008h0380D- 4- phenyl - PCT/JP2005/008558
3, 3a, 4, 5, 9b- hexahydr.o-| H pyrrol o 3, 2-c] qui nol i n-1 -
nyi Faef&m%yl?zyépaﬁéw»%ﬁ%aml&@ ©O0 00 H-N\a HN
Nzz CLN CI HH L I\/IS(ESI) mz: 514 (M+). 15
Exangl e 8 N- ( (1R, [ (3aR*, 4R*, 9bR*)
N U0L@- 4- phenyl
3,Ha, 9b- h yﬂro}q pyrrol o[ 3, 2-c] qui nolin-|-
C3 rb«n» }cy hex )ae zam de 141 WO 2005/ 105802
PCT/ 5/ 008558 ON H HN nN N FHFH
5z: 498 k anple 9 N ( (1R 29)
-2 { [ 'C'Sa, AR*, 9bRW -%="(4-Fl uorophenyl) 5
3,3 hexahydr -1 H pyrrol o[ 3, 2-c]quinolin-|-
LQ/(I]“S gpﬁéﬁ'?ylr%ﬁcl %Eéxyql\ﬁ) zanmide O NOO O NOO eH H N

Example 19

N-((1R,28)-2-{[(3aR",4R",9bR") ~4-Pyridin-2-y1-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yvl]lcarbonyl}cyclohexyl) benzamide '

LC/MS (ESI) m/z: 481 (MHY).

Example 20

N-( (1R, 28)-2-{[ (3aR",4R",9bR") -4-Pyridin-3-yl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyllcyclohexyl) benzamide

0 O 0
b @*
"\
©\/Nj S NTYYSN

LC/MS (ESI) m/z: 481 (MHY).

Example 21

Benzyl 2-((3aR*,4R",9bR")-1-{[(1S,2R) -2~
(benzoylamino) cyclohexyl]carbonyl}-2,3,3a,4,5,9b-

hexahydro-lH-pyrrolo[3,2-clquinolin-4-yl)-1H-pyrrole-1-

carboxylate

145



10

15

N Hci HF F LOM (ESI) mz: 498 (M#) Exanple 10
lo N( (IR 2S) -2-{ [ (3aR*,4R*, 9bR*) -8-Fl uoro-4-

W@ 2605/105802 PCT/JP2005/008558
fl uorophenyl)-2, 3, 3a, 4, 5, 9b- hexahydro-1 H pyrrol of 3, 2-

| in-1- yl]c ony }c%itg;exyl)benzan1de QOH

=0 o) H FF LOM (ESI) mz:

1\ Exa 1IN R 29) -2-{ [ (3aR*, 4R*,

) -4- {2- Chlorophenyl
2, 3, 3a, 4:5x9b hexahydr o- F%?bw
yI]carbonyITEyclohexyl)benza'

PCT/ JP2805/008558 O 0
al L(ES) % 51
28) - N a "f 4R*,

2,3, 3a, 4, 5"'9b- hydr o- |
yI]carbonyI}cycIohexyl)benz
LC/MS (ESI) m/z: 603 (MH").

ol o[ 3, 2-c] qui nolin-1-
142 WD 2005/ 105802
ot~ ~0o0N HH C
Ejanple 12 N ( (1R
(%- Cyanophenyl) 5
3,2-c]quinolin-I-

e ONOOOQHHN

Example 22

tert-Butyl 3-((3aR’,4R"*,9bR")-1-{[(1S,2R) -2~
(benzoylamino)cyclohexyl]carbonyl}-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2~-c]quinolin-4~yl)-1H-pyrrole—-1-

carboxylate
° OO
" N
0= 0/\N

N—-Boc

B
1
/

LC/MS (ESI) m/z: 569 (MH").

Example 23

N—-((1R,28)-2-{[(3aR",4R",9bR") -4~ (1-Methyl-1H-pyrrol-2-
vl)-2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
vllcarbonyl}cyclohexyl)benzamide

Q&“ N’\Q}

N
H

LC/MS (ESI) m/z: 483 (MH").

Example 24

[2-((3aR",4R",9bR") -1-{[ (1§, 2R) -2~
(Benzoylamino)cyclohexyl]carbonyl}—2,3,3a,4,5,9b—
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10

15

20

NN HH NLCM (ESI) mz: 505 (M#). Exanple 13 1o
N ((1IR, 2S) -2-{ [ (3aR*, 4R*, 9bR*) -4-
w@ 3eo8hbsoophenyl ) - PCT/JP2005/008558

2, 3,33, 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nolin-| -
h%?égrﬂs@nm WEF BREQY tReme ke de o ld o oy p) ol He imigpgol-1-

VB (ESI) mz: 514 (MH). 15 Exanpl e
yflﬁihﬁ%f'(llg s%‘l" ( (3;R* “ar 9E)R*))-4- ™

(2- CQJ orophenyl) -
9b- hexa@el( roI o[ 3, 2-c] qui nol i n-1 -
cqr I}cyclo Bens de O0-0 000 (> H eH

N~~oCHI . A. 2005/1 05802

PCT/ JP20 ooss C/I\/B(E m 2 (MH+) . Exanpl e
15 NL(TR 28) - 2-0 [ (3aRA A -

9bR* Fur//f’) 2,3, 3

hexahydra<1 rroIo[320]gw nI-

yl ] car boﬁ*yl} | ohexyl ) benzani de O CO O 00 N' NH/~

10H/-NN~N CNOcxO HO/ LOM (ESI) mz: 470
LAAWE) (EBtanmml 4z 165 Ri4( (ME'IS) - 2- {
Esd3dRy 4R 9bR¥) - 4-(3-Furyl)-2, 3, 3a, 4,5, 9b-
N-((1R,28)-2-{[(3aR",4R",9bR") -4~ (1,3~Thiazol-2-y1) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl) benzamide

LC/MS (ESI) m/z: 487 (MH').

Example 26

N-{ (1R,28)-2-[((3aR",4R",9bR") ~4-Ethyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yvl) carbonyl]cyclohexyl}benzamide

OO | OQO
N %

GF A gt !

) C(%

L N
H H

LC/MS (ESI) m/z: 432 (MHY).

Example 27

N-((1R,2S)-2-{[(3aR",48",9bR") ~4-Propyl-2,3,3a,4,5,9b-

hexahydro~-1H-pyrrolo[3,2-clquinolin-1-

yllcarbonyl}cyclohexyl)benzamide
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1o hexahydro-| H pyrrol o[ 3, 2-c]quinolin-|-
yl ] carbonyl } cycl ohexyl ) benzamde O OOONI"0 OO0 N
wWe@khosibIsoN O H COH LC/ MS (ESI) nmlz: 486 ( MH)CT/JP2005/008558
Exanple 17 15 N ((1R, 2S) -2-{ [ (3aR*, 4R*, 9bR*)
-4- Thi enyl) -
2,3, 36,5,9b-hexahydbo<£%&pyrrolo[3,2-c]quinoIin-I-
Ncarfgonyl } cycl o N béfzanide 00 00 HHN CNS
S HHNDCT M (ESN)/niz: 4 (M#). 20 Exanple 18 N
( (1 *-2-{ [ (3as*, 79YS*) -4- (3-Thienyl) -
2, 3, 3&F - hexahydr o o[ 3, 2-c]quinolin-I-
144 WO 2005/ 105802 PCT/ JP2@05/ 008558
yl ] carbonyl } cycl ohexyl ) benzanide O O O NO OHAN
LG/YMSH(BSN)Sn/zN 446 (MH ) LC/MS (ESI) miz: 486 (M),
Exanpl 95N ((IR 25 -2-{ [ (3aR*, 4R*, 9bR¥)
Ex i%ff n-2-yl -

sz flﬁ?Q%’)&Zgb[ t‘%ﬁh)’ééo'éﬁhﬂﬂéDh@[:%’r%g;lﬂu"z ngl k- lr 5 9p-
y carbonyl }cycl ohexyl ybenzam de O O
hexahydro-lH-pyrrolo[3,2-c]quinolin-1-

yvl]lcarbonyl)cyclohexyl)benzamide

o ) o {7,

A -‘/o .,
K N
N\ N
@r\lj”l N
N H
LC/MS (ESI) m/z: 446 (MH")..
Example 29
N-((1R,28)-2-{[ (3aR",48",9bR") -4-Cyclopropyl-
2,3,3a,4,5,9b-hexahydro-1H~pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide

o & o {2,

”/O ",
1\ N
: :N: 'ty @ﬁ%

H V

LC/MS (ESI) m/z: 444 (MH").

Example 30

N-{(1R,2S)-2-[((3aR",48",9bR") -4-tert-Butyl-2,3,3a,4,5,9b~
hexahydro-lH-pyrrolo[3,2-c]quinolin-1-
yvl)carbonyl]cyclohexyl}benzamide

1438



H~H"o ,\ N , N NN HH LCM (ESI) mz: 481
(MH). 10 Exanple 20 N-((1R 2S)-2-{ [

W@ 3aR1058R , 9bR*) - 4- Pyri di n- 3-yl - PCT/JP2005/008558
2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

yl] cgg{))onyl }cycl ohexy enzamde 0 0 OO0 HN C nN

| ' N ao/ b~ HH 15 10 M5/ (ESI) mfz: 481 (M+). Exanple
enZyl 2-((3a %R*) 1-{ [ (1S, 2R)-2-

@e\‘gzoylﬁh‘ﬁq no) cy hexyl ] bonyl }-2, 3, 3a, 4, 5, 9b-

hexa ‘I H pyrrol of qui nolin-4-yl)-1H pyrrol e-|

- 20 | ate 145 105802 PCT/ JP2005/ 008558
OCrO\r"Ho r-~NH,,.0 HWIChz | XN Cbz NI N H 01/
hi LG MS (ESI) mz: 603 (I\/H+) Exanpl e 22 tert-Butyl
LG3/ME (BSRY, mRE; abR-)(MH-) { [ (1S, 2R -2 5

%ﬁﬁm no) cycl ohexyl ] carbonyl }- 2, 3, 3a, 4, 5, 9b-

| H pyrrol o[ 3, 2-c]qui nolin-4-yl)-1H pyrrol e- |
N-{ $2RPOO%Y 81 e O (Kak*125€ 65R* P-aPRuty1-2,3,32a,4,5,9b-

5 hexahydro-lH-pyrrolo[3,2-clquinolin-1-

yl)carbonyl]cyclohexyl}benzamide

OQO

D)N Kl D)
H N’\ @%\/
@Nj'll

H

LC/MS (ESI) m/z: 460 (MHY).
Example 32

10 N-[(1R,28)-2-({(3aR’,4S",9bR") -4~ [ (Benzyloxy)methyl]~
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1~
yl}carbonyl)cyclohexyl]benzamide

(o]

N % gczf
@ N\ oL
CTe 0 CLe

H
LC/MS (ESI) m/z: 524 (MH").
15 Example 33
tert-Butyl [((3aR*,4R*,9bR")-1-{[(1S,2R)-2-
(benzoylamino)cyclohexyl]carbqnyl}—2,3,3a,4,5,9b—
hexahydro-1H-pyrrolo[3,2-clquinolin-4-
yvl)methyl]lmethylcarbamate
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O=~N & ~\ MN H ON-Boc HNBOG LC/ M5 (ESI) miz: 569

(MH). 10 Exanple 23 N ((1R 2S) -2-{ [ (3aR*, 4R*,
wObms)ossd2 (1- Met hyl -1 H pyrrol - 2- PCT/JP2005/008558

yl)-2,3, 3a, 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n-

| - y arbonyl}cycl yl ) benzamide OO0 OO0 H~ eH
YNIN bNNNH ] LC/I\/IS(ESI) m z: 483 (M)

& 24 [ 2- 9bR*) -1- { [ (1S, 2R
(Bemm%l am n cycl oh x I ] carbonyl } -2, 3, 3a, 4, 5, 9b-
146

/,105802 P 005/ 008558
hexa ,I, ol o C FoT T n-4-yl)-1H i m dazol -
I-yI]mBIthyIOpl alateofb NC H ..O0 HOM OOW O

NXi Sl) m/z: 584(I\/H+) 5 Exanple 25
LfoM?lPQEﬁ,))-z“{ f b4dr(MR:) 9bR*) - 4- (1, 3- Thi azol - 2- yI)
Ex2arpBa, 34 5, 9b- hexahydro- I H pyrrol o[ 3, 2-c]qui nolin-1I -

yI ] car bonyl }&YC' ohexyl ) benzam de NOo O NOS eH
3aR ,4R ,9bR) - —[1—(4 Methoxybenzyl)-1H-
5 1m1dazol—2—yl]—2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—

clquinolin-l-yl}carbonyl)cyclohexyllbenzamide

LC/MS (ESI) m/z: 560 (MH").
Example 35

10 N-[(1R,2S8)-2-({ (3aR",4R",9bR*)-4-[1~ (4-Methoxybenzyl)-1H-
pyrazol-5-y1]-2,3,3a,4,5,9b~hexahydro~-1H-pyrrolo[3,2~-
clquinolin~l-yl}carbonyl)cyclohexyllbenzamide

LC/MS (ESI) m/z: 590 (MH").

15 Example 36
N-((1R,28)-2-{[ (3aR",4R",9bR*) -4~ (1-Trityl-1H-pyrazol-5-
yl)-2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2~clgquinolin-1-
yl]lcarbonyllcyclohexyl)benzamide
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10

15

HND T o LCOM (ESI) mz: 487 (M+). Exanple 26 N-{
(1R, 2S)-2-[ ((3aR*, 4R*, 9bR*)-4-Ethyl -2, 3, 3a, 4, 5, 9b-

wheooahysson- | H-pyrrol o[ 3, 2-cJquinolin-1- yl) cap@Dmods/008558
cycl ohexyl }benzam' de 00 00 s HHN I N, N15 HH

LC/ ) 32C(I\/I—H Exanpl e 27 N ((1R, 2S)-2-{
9bR* 2,3,3a,4,5, 9b-
xah;ydr o H- pyr o[ ﬁ 2xefquinolin-1- 20

yl ] cakanyl } cycl ohexyl aﬁenzam' de 147 WD 2005/ 105802
PCT/JP20(D‘57\O,Q]8558 O NSPP,0HeHN N HHLCM

( ESI 46T MHH) ~ P8 N-((1R 2S)-2-]

(3a * 9b ) - 4- @.. -2y3.3a,4,5,9b- 5
hexahydr¥- 1 rrol of qui ol i n- 1 yI ]

car bonyl ) cyctOhexyl ) benzanmi de™ 00 00 Ho-", HNCNN

1GPfy R34 572 | (o8R8 SR 4 oyl opr opy! -

Example 37

N-((1R,2S)~-2-{[(3aR",4R",9bR") -4-(1-Trityl-1H-1,2, 4~
triazol-5-yl1)-2,3,3a,4,5,9%9b-hexahydro~-1H-pyrrolo[3,2-
clguinolin-l1-yl]lcarbonyll}cyclohexyl)benzamide

Sare WO

0= N

N
WPR Ph ' pp
Ph Ph

e, N
N ‘o, N N \N
v "N
LC/MS (ESI) m/z: 713 (MH").
Example 38

N-{(1R,28)-2-[ (3aR*,9bR")-2,3,3a,4,5,9b-Hexahydro-1H-
pyrrolo[3,2-clquinolin-l-ylcarbonyl]lcyclohexyllbenzamide

Qo Q0
D O

LC/MS (ESI) m/z: 404 (MH").

Example 39

N-{(1R,28)-2-{[ (3aR", 4R",9bR") ~4~ (4-Methylphenyl) -
2,3,3a2,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-
yvllcarbonyl}cyclohexyl)benzamide
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10

15

2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl ] carbonyl } cycl ohexyl ) benzamde o0 Co o O HHN CN
wW@boosiHbIdor C/ MS (ESI) nmiz: 444 (M#). 15 ExanpPEr/B2005/008558

N-{(lR 2S)-2-[((3aR*, 4S*, 9bR*)-4-tert-Butyl-2,3,3a,4,5
xahyd rrolo[3,2-c]Jquinolin-I- yl)
rb /I'] cyckgheyx } benzam de 148 WO 2005/ 105802
NHPZ585/ 0085 Hhtl)‘*GOOONOO H~N-~\/ HN NI N

H LGNS (ESI§ mz 460 (MH). Exanple 31 N-{
(m‘z-[ ( ( AS*, 9bR*) - 4-Butyl -2, 3,3a,4,5,9b- 5
h g p -c]Jquinolin-1 yl) carbonyl]
cycl ohiex enzam de 000 00 eHXxN~1 HN N ~~ |

N HHLCOM (ESI) mz:” 460 (M#) Exanmple 32 1o N[
LG ARS 2 $E-SZ)( {m( BaR% 94S*(MIR*) - 4-[ (Benzyl oxy) net hyl ]-
5, 9b- hexahydro- I H pyrrol o] 3, 2-c] qui nolin-1 -

Eﬁ’}‘r’i é Fnyl ) cycl ohexyl ] benzami de 000 00~

-((1R,28)-2-{[(3aR",4R",9bR") -4~ (1-Naphthyl) -
2,3,3a2,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]guinolin-1-
yllcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 530 (MHY).

Example 41

N-((1R,28)-2-{[ (3aR",4R"*,9bR") ~4-Pyridin-4-y1l-
2,3,3a,4,5,95-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
vl]lcarbonyl}cyclohexyl)benzamide

)

m1}—o ﬁ %=0

0
I/ N
H

LC/MS (ESI) m/z: 481 (MH").

\[ ‘

Example 42

N-((1R,28)-2-{[ (3aR",4R",9bR") ~8-Butyl-4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide
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10

15

1l HN~1 0N NN HHLCOM (ESI) mz: 524 (MH).
15 Exanple 33 tert-Butyl [ ((3aR*,4R*,9bR*)-1-{ [

WO 1685268802 - PCT/JP2005/008558

(benzoyl am no) cycl ohexyl ] car bonyl }-2, 3, 3a, 4, 5, 9b-
hex H pyrrol of |noI|n4 yl) rrethyl]
met ca mate 149 OO 05802 PCT/ JP2005/ 008558

pO O NOb"FOHloNl OFECHNy + HOO LOM
(ES % z: BAT (M) a ‘ e 34 N[ (1R 29) -2- ({
H¢°3a "9bR*)HaC4 bt hoxybenzyl) -1H 5
i mda RV 2,3,3a,4 ~ exahydro- |1 H pyrrol of 3, 2-
c] qui nol i A-1 carbonyl)cyd"l ol | ] benzam de 0-c OMN
N- M \V\/ O&el ~/ N HNDNom LCM (ESI) nz:
LGOS ( NES)L) zﬂmn'pﬁéGSS(MHO N [ (1R 29 -2- ({ (3aR*,
4R* 9bFi*% - [1- (4-Methoxybenzyl) -1H

I yl]1-2, 3, 3a, 4, 5, 9b- hexahydro- | H pyrrol o[ 3, 2-

Nsl ﬂi‘k”@'s')”zl Vi 1sarboRyt) sygHPhexylllanzam de, Q § op_

hexahydro lH-pyrrolo[3,2-c]lquinolin-1-
yl)carbonyl]cyclohexyl }benzamide

o &
s Q?N‘\ o %

LC/MS (ESI) m/z: 488 (MHY).

Example 44

N-((1R,28)-2-{[(3aR",4R",9bR") -7-Methyl-4-phenyl-
2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2-c]gquinolin-1-
yljcarbonyl}cyclohexyl)benzamide

;—H %=0 N N7=o

LC/MS (ESI) m/z: 494 (MH").

Example 45

N-((1R,28)-2-{[(3aR",4R",9bR") -7-Cyano~4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]Jgquinolin-1-
yllcarbonyllcyclohexyl)benzamide
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HOe NOwW N ~"'". NHNr oclrb3 HGN LCM (ESI)
mz: 590 (M+) 15 Exanple 36 N( (IR 2S) -2-{ [
W@ 3aR1958dR*, 9bR*) -4- (1-Trityl-IH pyrazol - 5-PCT/JP2005/008558
yl)-2,3, 3a, 4,5, 9b- hexahydro | H pyrrol o[ 3, 2-c] qui nol i n-
= Y| ) rbonyl}c ol ohexyl ) benzam de 150 WO 2005/ 105802
/ 05/0085 "o G N'o CAHH N Ph Ph
i {CXNNHDHN LCM (ESI)
B7 N((1R 29)-2-{ |
yl-1H1,2,4 5
3, 9b- hexahydro | H pyrrol o[ 3, 2-
¥cl ohexyl ) benzam de O O
Ph Ph Ph Co.."' P hPh aN ~

LC/MS (ESI) m/z: 505 (MHY).
Example 46
N-((1R,28)-2-{[ (3aR",4R",9bR") -6-Chloro-4-phenyl-
5 2,3,3a,4,5,9p~hexahydro~-1H~-pyrrolo[3,2~-c]guinolin-1-
yvllcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 514 (MH").
Example 47

10 N-((1R,2S8)-2-{[(3aR",4R",9bR")-6-Methyl-4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yvllcarbonyl}cyclohexyl)benzamide

S N =0
N

LC/MS (ESI) m/z: 494 (MH").

15 Example 48
N-((1R,28)-2-{[(3aR",4R",9bR") -7-Methoxy—-4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-
vllcarbonyl}cyclohexyl)benzamide

154



10

15

20

,,UNIN HN-HN LCOM (ESI) mz: 713 (MH).

Exanple 38 1o N-{ (1R 2S5)-2-]
W@ 3mR19BbR*) - 2, 3, 3a, 4, 5, 9b- Hexahydro- | H PCT/JP2005/008558
pyrrol o[ 3, 2-c] qui nol i n-1-yl car bonyl ] cycl ohexyl } benzam

N~ NI, I, N HH LC&M (ESlI) mz:
6ol (WH) . Exa 15 N ((1R 25) -2-{ [ (3aR*,
4R N9bR‘9 - 4- tphenyl) -

2,% 322 —_\5 9b- he?ahyd oy | H-pyrrol o 3, 2-¢] qui nol i n- 1| -

NHHL (ESI) rri*k (I\/H+). Exanpl e 40 N
((1R, 2S) -2-{ [ (3aR*,4R*,9bR*) -4- (1-Naphthyl) 5
LQ/BS3dER D), th/laexéli)mrd\m’f-)- pyrrol o[ 3,2-c]Jquinolin-I-

I ar bonyl } cycl ohexyl ) benzam de QQQQ NH /-O -NH
Ega’weé)% ON CONNHH LCOOM (ESI) mz: 530 (MH).

[EX3MBL&*4ER", 9bR") -1-{ [ (15, 2R) -2~
(Benzoylamino)cyclohexyl]carbonyl}-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lquinolin-4-yl)-1H-imidazol-1-
vl] pivalate

WQ WO

[ :IN LW/, o N =
N—\ N—\
H El; oiﬁ%’ H N=/ oiﬁ%’

LC-/MS (ESI) m/z: 584 (MH").

Example 50

N-((1R,28)-2-{[(3aR",4R",9bR") -4~ (Hydroxymethyl) —-
2,3,3a,4,5,9-hexahydro~-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide-

3.8

0 Q <:}O
N ’//( N ’4(
H ) N’\ H
H

H

The compound (850 mg, 1.62 mmol) synthesized in
Example 32 was dissolved in ethanol (25 ml), and
hydrogenation reaction was carried out in the presence
of 10% palladium on carbon (50% aqueous, 500 mg) at room
temperature for 12 hrs. The reaction mixture was

filtered and washed with ethanol. The filtrate and the
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10

15
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25

30

1o N((1R 29)-2-{ [ (3aR*, 4R*,9bR*)-4-Pyridin-4-yl-
2,3, 3a, 4,5, 9b- hexahydro-I H pyrrol o] 3, 2-c] qui nolin-I-
w@ kjosaedsenyl } cycl ohexyl ) benzam de QQ\ / 0 NHPCHIR00#4008558
--O, OON MN'V I NHI iNHiIN LCM (ESI) mz:
waghingg)wergscprdigied 42nfl concru pspted uqder reduced

WARY - 8- | -4- ph .-
pEgEy Y S ) Cabllnel h P iecred, o column |
ckbmaardeprypheyalsdhiexyd ) bebaaiede (B2 ¥O,2Q0%H 1HH58023d with

PCT/ JP2005/ 008558 QQ\ / OHOH ~O N-\ N H3C H3C
hereRs-cERYl npeetade (M1 Exadpl® 48ongdve the title

Cﬁéggﬁ% 213 é@?ﬁ;lﬁ%; 3%55]* ggi“g{gﬁ&{éq&ué, 335 5. 9b- 5

L@V )sarE®T)l Jmyek odexy| iehizanmi de 00 00 eH N\ \ f H
~Z N, ~ '}Ll"'“ ~NHH LCM (ESI) mz: 488 (M),
Ex3mpdee 5 10 N ((1R 2S) -2-{ [ (3aR*, 4R*, 9bR¥)

= fH t -4sp |- # * N _
N R 2 D R B OB AT a1 R YR -1
2 yB} 3eadhdnydb ehekahaxdst g behzayirde 1 B ,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide

Q <:20

Q <:}o

N A N ’4(

H N—\ H N
H

H
Sodium hydride (60% in oil, 14 mg; 0.1 mmol) was

suspended in tetrahydrofuran (1 ml), the compound (35 mg,
0.08 mmol) synthesized in Example 50 was added under
ice-cooling, and the suspension was stirred for 1 hr.
Méthyl iodide (14 mg, 0.1 mmol) was added thereto, and
the mixture was stirred under ice-cooling for 30 min.,
and then at room temperature for 2 hrs. Saturated
agueous sodium hydrogen carbonate solution was added to
the reaction mixture, and the mixture was extracted with .
ethyl acetate. The extract was dried (over anhydrous
NazS04) , and the solvent was evaporated under reduced
pressure. The residue was subjected to column .
chromatography using silica gel (10 g) and eluted with
hexane-ethyl acetate (4:1, v/v) to give the title
compound (30 mg, 84%) as an amorphous form.

LC/MS (ESI) m/z: 448 (MH").

Example 52

N-((1R,2S)-2-{[ (3aR",4R",9bR") -4~ (1H-Pyrrol-3-yl) -
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide
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H )r=oH ~O ON\ ONI~HCHIC/ NHI / HI [
LG MS (ESI) nlz: 494 (MH). 15 Exanple 45

WOR(OEAESES) - 2-{ [ (3aR*, 4R*, 9bR*) - 7- Cyano- 4- pheCil/ir2005/008558
2,3, 3a, 4,5, 9b- hexahydro-I H pyrrol o[ 3, 2-c] qui nol i n-1 -

yl] bonyl } cycl ohexy\ ) benzam de 153 WO 2005/ 105802
Q§)5/00855800 30 OON=ONCI N\ NCI N H
M€ (ESI) "N5054( MH+) . Exanpl e 46

((1R 2§y\2 { 3aR*, 9bR*) - 6- Chl or 0- 4- pheny17 5

@$ 9b- hexahy pyrrol o[ 3, 2-c] qui nolin-1 -
yI] @ 'yt}/c%lcl ohe ide OO H)=OH ~o0 O
N \H | LCHVS 1) mz: 514 (M),
Exarrple 47 1o N ((1R 2S) -2-{ [ (3aR*, 4R*, 9bR¥)
- 6- MetTind -deppenyld (537 mg, 0.94 mmol) synthesized in

2,3,3a,4,5,69b-h h -| Hpyrrol o[ 3, 2-c]guinolin-I-_
ESRREIRb oy 12y CR ARSI YR s AP dE AL (TS RIRRS N3 i W TEA

(1 ml) was added at 0°C, and the mixture was stirred at

5 room temperature for 3 hrs. Ice water was added to the
reaction mixture, basified with 8N aqueous sodium
hydroxide solution, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine, dried (over anhydrous MgSO;), and the soivent was

10 evaporated under reduced pressure. The obtained residue
was subjected to column chromatography ﬁsing silica gel
(30 g), and eluted with hexane-ethyl acetate (4:1-1:1,
v/v) to give the title compound (71 mg, 16%) as a
colorless amorphous form.

15 LC/MS (ESI) m/z: 469 (MH').

Example 53

N-[(1R,28)-2-({ (3aR",4R",9bR") -4—[ (Methylamino)methyl]-
2,3,3a,4,5,9b-hexahydro~-1H-pyrrolo[3,2-c]lquinolin-1-
vllcarbonyl) cyclohexyl]benzamide dihydrochloride

C’Qo OQO

” N 2
S N s O
N7\ 2HCI ©\/N§>\ 2HCI
. .
H

H
N g N NS
20 H
The compound (130 mg, 0.238 mmol) synthesized in
Example 33 was dissolved in ethyl acetate (5 ml), a

solution of 4N hydrogen chloride in ethyl acetate (5 ml)
was added, and the mixture was stirred for 3 hrs. The
25 precipitated crystals were collected by filtration,

washed with ethyl acetate, and dried under reduced
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HLCM (ESI) mliz: 494 (M+). 15 Exanple 48 N ( (1R
2S) -2-{ [ (3aR*, 4R*, 9bR*) -7-Methoxy-4-phenyl -

wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl'] carbonyl }cycl ohexyl ) benzam de 154 WD 2005/ 105802

. . o)

PR UP20GS/ GUgssstheQtd tHe -cempeund d N0\ mg), N8O
0 | | ESI) mz: 510 (NH+).
L %@nm‘gsilé f“z(-{!(séézz,zgﬂ,@b%*)-)l-{ (15, 2(R) s

Ex@iplao\g4n no) cycl ohexyl ] car bonyl }- 2, 3, 3a, 4, 5, 9b-
hexahydr o- 1I—_|-aé)ér rol o[ 3, 2-clquinolin-4-yl)-1H i m dazol -
N4 (YR} 26D va=t (PR HR ,9DRO- Ao (pHE-dmidazelr-NldT
- ESlg- : in~1-
* 2 & B R TTR BY) Th T pdehd G aghletinst
v (Hyalrozypdtliiptdlehexyl) benzamide
2, 3,34, 4,5, 9b- hexahydro-I H pyrrol o] 3,2-c] qui nolin-I-

| ] car bonyl } cycl oh@xyl Ybenzam de o 0o o P* 0 eH ~Z 'N
@fgﬂ@\l h]\l H H 15 The conpound (850 ng,
=62 synttiesized—Tn Exanple 32 was dissolved in

et hangk< (25 m ), and=x
"\ [

H
SV
The compound (200 mg, 0.34 mmol) synthesized in
Example 24 was dissolved in methanol (4 ml), and 28%

10 aqueous ammonia solution (6 ml) was added at room
temperature. The mixture was stirred at room temperature
for 4 hrs. The reaction mixture was concentrated under
reduced pressure and azeotroped with ethanol. The
reéidue was subjected to column chromatography using

15 basic silica gel (30 g), and eluted with ethyl acetate-
methanol (1:0-11:1, v/v) to give the title compound (152
mg, 95%) as a colorless powder.

LC/MS (ESI) m/z: 470 (MH").
Example 55

20 N-((1R,28)-2-{[(3aR",4R",9bR") -4~ (1H-Imidazol-4-yl)~-
2,3,3a,4,5,9p-hexahydro—-1H-pyrrolo[3,2-c]quinolin-1-
yllcarbonyl}cyclohexyl)benzamide

0-9\N 0=\
o N
N T Ho L
N=/ N

In the same manner as in Example 54 and using the
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10

15

20

25

hydr ogenati on reaction was carried out in the presence
of 10% pal | adi um on carbon (50% aqueous, 500 ng) at

wo cwsiosenperature for 12 hrs. The reacti on nm RECTIR00FBS55S
20 filtered and washed with ethanol. The filtrate and

cempoursh SR PheSAEEEBob: PEFAIPAF05T Y0858 tiestE ngempound
W%r%ﬁqﬁj‘i‘#ﬁg <gnd concentrated under reduced

pressure. e residue was subjected to colum
LCAMSTRIERT Aphy zusi4vg s(Miita.gel (10 g), and el uted

wi th. hexane-ethyl acetate (4:1-1:1, v/v) to give the
ExamplesSonpound (130 ng, 19% as an anor phous form

QR 9 oI G, (R e 8 Bl L1829,
P bt et s
Yf?ﬂ%fg %V%iyg‘&’i}f#%%%a@l %in oil, 14 ngy, 0.1

mml) was suspendedoln tetrahydrofuran (1 n) , the

ono 08 I) synt hesi zed in Exanple 50
d nde 200l i ng, and the suspension was
|rr or 1 hr . N@tgil iodide (14 ng, 0.1 mmol) was

added ‘Pﬁ’e o, and tH ture was stirred under
I ce-caol |=ng for 30 niq. and then at room tenperature
for m s.Y'Sat,ur at ef bus ysodi um hydr ogen car bonat e
sol u was_8dded e 4 : Nreactl on m xture, and
the m xtlmre extracté’bl , ethyl acetate. The
extract was dried (over anhydrous Na2SO4) , and the
sol verie Wasmewvap at edeunger o erisicefio 1r espitResThed in
resi due was subjected to colum chromat o%raphy usi n?
Exanpds g vap gisaed wddit &8 dich oromeiRansa 3 ml), p-

t@f&gﬁ%%$f%§n1¥/gkﬂ&JﬁBH§h§Bga@tlf§7 mg, 0.23 mmol) was

added at room temperature, and the mixture was stirred

fqr 30 min. Water was added to the reaction mixture, and
the mixture was extracted with ethyl acetate. The
extract was washed with 6% agqueous sodium hydrogen
carbonate solution and saturated brine, dried (over
anhydrous MgSO4), and the solvent was evaporated under
reduced pressure. The residue was subjected to column
chromatography using basic silica gel (30 g) and eluted
with ethyl acetate-methanol (1:0-19:1, v/v) to give the
title compound (65 mg, 79%) as a colorless powder.

LC/MS (ESI) m/z: 470 (MHY).

Example 57

N-((1R,2S)-2-{[ (3aR",4R",9bR") -4~ (1H-1,2,4~-Triazol-5-yl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yvl]carbonyl}lecyclohexyl)benzamide
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compound (30 ng, 84% as an anorphous form LC/ M5
(ESI) mz: 448 (MH). Exanmple 52 N ((1R, 2 S) -2- {
W@ 2¢03a6%892 4R*, 9bR*) -4- (1HPyrrol-3-yl) 30 PCT/JP2005/008558
2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl'] earbonyl } cycl ohexyl ) henzam de 156 WO 2005/ 105802
P20 008556 SN NO O eH ~N--~ eH ~4H N
H ¥ SNH Th eNednpouny—(537 ng, 0.94 mmol)
synt hgsisized in Exanpbe<22 was di ssolved in
di chl orotet\hane (3 m)' ,FTFA (1 m) was added at OC,
and the -mxture was i at 5 roomtenperature for
3 hris._llcd, td the reaction mxture,
basi fT’ediwifh %8N aqueousi safli im hydr oxi de sol uti on,
and the m xtufe was extracted with et hyl acetate. The

extract s washed with saturated brine, _dried, (over
anhydrduS NSRS AR TTE 381 vonEXaPLs égaﬁ‘&%t‘éﬂlng the

cogshnBeUC etk PRESEURE., Thee OBt 3ilRed ipSbAHE Was
subj ected to colum chromat ography using silica gel

s¥iBbhgpizadd el uted with hexane-ethyl acetate (4:1-1:1,

/ t [ h Lt d (71 , 169
o LA B R bt SRR LN Y ) o7 et
Eﬂﬂgﬂe sgxample 53 N[ (1R 2S5 -2- ({ (3aR*, 4R+,
9bR*)

-4- [ (Methylam no) nethyl] -
N-2{ 81Ba28)5,2bl héxaRydRo-9R by r8hery, =2} duBnoldi b | 2o~

w28ty L tept el e ehor 06 0

yl)carbonyl]cyclohexyllbenzamide

o 0

N A

H
©)L N\
- WO
and '

N-{(1R,28)-2-[((3aS,45,9bS) -4-phenyl-2,3,3a,4,5,9%9b-

10

hexahydro-lH-pyrrolo[3,2-clquinolin-1-

yl)carbonyl]cyclohexyl}lbenzamide

~ 0
-

15
The compound‘(1.38 g, 2.88 mmol) synthesized in

Example 1 was subjected to silica gel column
chromatography and eluted with hexane—-ethyl acetate (3:
v/v) to give the title compound (3aR,4R,9bR) (486 mg,
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20 H H The compound (130 ng, 0.238 mmol ) synthesi zed
in Exanple 33 was dissolved in ethyl acetate (5 m),
wW@2008003802 on of 4N hydrogen chloride in ethyl ECB'HHD%/OOSSSS

% m was added, and the m xture was _stirred for
3RFd. 3he?B5 3PUR PP AL é@réfry§¥amst\h§refesﬁrte&3éat%9 fraction.

LE/Mg atd ©n shed g t hyet pyl acetate, and dried
uéderaﬁedu)ce W§157 VO 2 05/205802 PCT/ JP2005/ 008558

pressuflee t bigilee ddmponhbe (CarfpobdobE10 (6, 8 898) . 49%) was

WS SI)y m 447 ( M+ le 54 1R,
obEedned A8  SBRAISERHIE P nEaF0 L2y yhesgecong) ofukea
5 fRadtddt S, 9b- hexahydro- 1 H pyrrol o] 3, 2-c] qui nolin-1 -

yl'] carbonyl } cycl ohexyl )benzamide 0 0O -1HH | OM
LOANSNY(EST ¥ Ime@ H48Q NMEKN N HN/J H N The

oi oty EEHGMR e SR T PR oo o B o

wB@He QD AFEPAE a0 dH 1:19fn ( EnFom Sy AEERY 8ln M98 same
tenperature. The m xture was stirred at room

m{ién}?@r aitEUrJen Espmplig 58 The reaction nmi xture was
0 BSOS 5a§ed under reduced pressure and azeotroped
Wth &t R4nol . The residue was subj ected to col um

Ncmr(qmzqtmraphy(gamng;§59ba$LQ4S4dy@ﬁolgebp§;ii&z;)3 88da,5,9p-
eluted with ethyl acetate- nethanol (1:0-11:1, v/v) to

hgreavdret1EtryEsegount, 2152 qudgiobBglas a col orl ess

y?f?’%‘i@g&%ﬁ FE%Z%@’Q gggw@) , Bxample 55 20 N
(1gFI®azol -4-yl) -

o4 //}?N'\

.
N v
15 Lé/Ms (EST) m/z: 444 (MH').

Example 60

N-((1R,28)-2-{[ (3aR,4R,9bR) -4~ (3~-Thienyl)-2,3,3a,4,5,9b-

hexahydro-1H-pyrrolo[3,2-c]guinolin—-1-

yllcarbonyl}cyclohexyl)benzamide

20
LC/MS (ESI) m/z: 486 (MH').

and
N-((1R,2S8)-2-{[(3aS,4S,9bS)-4~(3-thienyl)-2,3,3a,4,5,9b—-
hexahydro-1H-pyrrolo[3,2-c]guinolin-1-

25 yl]carbonyl}cyclohexyl)benzamide
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10

15

2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl ] carbonyl } cycl ohexyl ) benzamde OO\ N,,.0\ N'O

woRdds/138 OVWW N H ONH H NH Noni Nonml | n the BeEIYEP2005/008558

manner as in Exanple 54 and using the 158 WD
200 5802 PCT/ JP2005/ 008558 conpound synt hesi zed in
2049, the title compound was synthesized. LC/ M5
) Mz: 470 (M#). Exanple 56 5 N ((1R 2S) -2-{
N , 9bR*) -4- (1H Pyrazol-5-yl) -

2, 3 , 9b- hexahydr o-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yI] p cycl ohexyl ) benzamde O ON ,.O0 O-~ \~
N,,,..er\ HH OMWWOM \ \ HNO""" NI / NNNH

/N H The conmpound (126 , 0.18 mml) synthesized in
LAMEX4EPIIe 30/ svas4 8bsddB/ad. i n di chl oromet hane (3 m),
%- toI nesul foni ¢ aci d nonohydrate (37 ng, 0.23 mol)
d at roomtenperature, and the m xture was

N-S{ Ut:ReQS)f—@.r— BP( TR, s Watair Wag-pAded J-0 1hReRhGACE i ON
m xture, and
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2~c]quinolin-1-

yl]carbonyllcyclohexyl)benzamide

LC/MS (ESI) m/z: 499 (MH).

and

N;((lR,ZS)—Z—{[(3aS,4S,9bS)—8—fluoro—4—phenyl—
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
vllcarbonyll}cyclohexyl)benzamide

LC/MS (ESI) m/z: 499 (MH').

Example 62
N-{(1R,2S)-2-[(3aR,48,9bR) - (4~Propyl~-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2-clguinolin-1-
vl)carbonyl]cyclohexyl }benzamide
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the m xture was extracted with ethyl acetate. The 15
extract was washed with 6% aqueous sodi um hydr ogen

W@ a00b0es0Ee sol uti on and saturated brine, dri edPCD¥RE2005/008558
anhydrous MgSO4), and the sol vent was evaporated under
rdL@d pressure. The residue was subjected to colum
ch¥g ébgraphy using basic silica gel (30 g) and

‘3} ?ed RO\ Wi th ethyl acetate-nethanol (1:0-19:1, v/v)
0 tHe title compound (65 nmg, 79% as a
col . pqwder . LC/I\/S (ESI) mz: 470 (M+). Exanple
57 N-((HR, 2S)-2-{

, 9 4 H- .@-Triazol -5-yl)- 25
Léf@?%‘ﬁﬁﬁﬁ ggy%exggédrofﬁ- pyrrol o[ 3, 2-c] qui nolin-1I -
atld car bonyl } cycl ohexyl ) benzam de 159 WO 2005/ 105802

PCT/ JP2005/ 008558 O O No-O O \FAWQ H H
N={ (LR RSN -4 HURRS ) 4 S r?é’%bné4nﬁﬁr?é’rylas &k I%f?arﬁyl% %%‘

q 1t d of I l.q1the title
° h%g%%gﬁh \Alla}g_ep%flgt ke Eéﬁ%ﬂﬁg%lzsn mz: 471
yiIMBYrbongladnpt el 86Bexyl }benzamide
N-{(ll! 2S)-2-[ ((3aR 4R 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

a o-l Hpyrrol o[ 3,2-c]quinolin-1- yl)
rbQnyl ] cycl ohexyl }benzamde 0 QO ON ~~ H 10 and
NH =~ 7=0
N
H

LC/MS (ESI) m/z: 446 (MH").
Example 63

10 N-((1R,2S)-2-{[(3aR,4R,9bR)~-4-(3-Furyl)-2,3,3a,4,5,9b-
hegahydro-lH—pyrrolo[3,2—c]quinolin—1—
yvl]carbonyllcyclohexyl)benzamide

o &)

| ).
aH A
N\
.
: N Qo

LC/MS (ESI) m/z: 486 (MH").

15 and
N-((1R,2S)-2-{[(3aS,45,9bS)~-4-(3~-furyl)-2,3,3a,4,5,9b-
hexahydro-1lH-pyrrolo[3,2-c]lqguinolin-1~
vl]lcarbonyl}cyclohexyl)benzamide

20 LC/MS (ESI) m/z: 486 (MH').
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N-{ (1R 2S)-2-[((3aS, 4S, 9bS) - 4- phenyl - 2, 3, 3a, 4, 5, 9b-

hexahydro-| H pyrrol o[ 3, 2-c] qui nolin-1- yl)carbonyl]
weywbobsay| } benzamde O NH ~--O ONr N H RGI/IiNE05/008558

conmpound (1.38 g, 2.88 mmol) synthesized in Exanple 1
E¥gmPl@ppPécted to silica gel colum chromat ography and

el d it hs h thyl tate -(:3: L\, t ipve
Y b Sk JhrobRy (be tettet s P
2 2803k1,E530.0 PCH £ XR20H GOBE58 y3T1 @3 af —aferphossin-1-

formfromthe first eluted fractjon. LC/ M5 (ESI) m z:
Yh@@a(rmml TRE CLPOISE X pBRAGTESES, 45, 9bS) (678 Ny,

4999 mvas obt ai ned as an anorphous formfromthe
quted 5 fraction. LC/ M (ESI) mz: 480 (MH).
The_fol Eaw ng conpounds of Exanple 59 - Exanple 63

gl e sq@ ated by col um chronmat ography in the sane

manner fasyin Exanple 58. zo Exanple 59

N- , 25) -r-[ (3aR, 4S, 9bR) - (4- Cycl opropyl -2, 3,3a,4,5,9
b- =14) -1 Hpyrrol o[ 3, 2-c] quinolin-|-

yl) car Bon \ ycl ohexyl ) benzamide O H- OO ~~. cc... H

V 15 LO/MB (ESI) niz: 444 (NHH).

N-((1R,28)-2-{[(3a8,48,9bS) -4~ (1H-pyrrol-2-yl) -
2,3,3a2,4,5,9b-hexahydro~-1H-pyrrolo[3,2-c]gquinolin-1-
yvl]carbonyl}cyclohexyl)benzamide

Benzyl 2-((3aR",4R",9bR*)-1-{[(1S,2R)-2-
(benzoylamino) cyclohexyllcarbonyl}-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]quinolin-4-yl)-1H-pyrrole-1-
carboxylate (407 mg, 0.67 mmol) was dissolved in
methanol (3 ml), 10% palladium on carbon (50% aqueous,
240 mg) was added, and the mixture was stirred under
hydrogen atmosphere for 2 hrs. The reaction solution was
filtered, and the filtrate was concentrated under
reduced pressure. The obtained residue was subjected to
column chromatography using silica gel (30 g), and
eluted with hexane-ethyl acetate (9:1-4:1, v/v). The
title compound (3aR,4R,9bR) (64 mg, 20%) was obtained as
a colorless amorphous form from the first eluted
fraction.

LC/MS (ESI) m/z: 469 (MH).
The title compound (3aS,48,9bS) (78 mg, 25%) was
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Exanpl e 60
N-((1R 2S)-2-{[(3aR 4R 9bR) -4-(3-Thienyl)-2,3,3a,4,5,9
w2008/ dr o- | H- pyrrol o[ 3, 2-c] qui nol i n-1- vyl ]PCT/JP2005/008558
car bonyl } cycl ohexyl ) benzanmide o0 OP' eHNL N VS 20
OQE?WBGPEﬁﬁ @ﬂgol@g§Q%ﬁH§morg&9us form from the second
%’E\(’.E&Rf@c@ i{)1;1(3a8 4S, 9bS) - 4-(3-thienyl)-2,3,3a,4,5,9
hexahydro-T H pyrrol o[ 3, 2-c]quinolin-1- 25
LQVMSar(Wy)I }eyek ok&®y| OMié’h)zam de 161 WO 2005/ 105802
PCT/f 5/008558 OO,N; O@N 6~NS HLCM (ESI)
EXguPlachs (Mt+). Exanple 61
5 § kRp2S)- R 9 y Bz El[war I -
NJ-;[% i 2%{35 %3{ Eggghygﬁa | H |)oy?r o[ILJ}:o[gqlé]ﬂQ glj'&%lr%g)?%k-ller}yl]
2yB} aar, léort'y.l Yeykeshbyd)dbehiapydeol® [3 H ocFguisho LDANE-

Yﬁf&ﬁ%”ﬂf SHekrd GRS 78m5or o- 4- pheny -
3a, . 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nolin-1 -
@i }cycl ohexyl ) benzam de

i:\s/
and

10 N-[(1R,2S)-2-({(3aS,4S,9bS)~-4~-[4- (methylthio)phenyl]-

IZ

2,3,3a2,4,5,9b~-hexahydro-1H-pyrrolo[3,2~c]quinolin-1-
yl}lcarbonyl)cyclohexyl]lbenzamide

‘S/

To a suspension of (3aS,4R,%bR)-4-[4-

15 (methylthio)phenvyl]-2,3,3a,4,5,9b~hexahydro~-1H-
pyrrolo[3,2-c]guinoline (1.10 g, 3.0 mmol) and (1S,2R)-
2~ (benzoylamino) cyclohexanecarboxylic acid (0.74 g, 3.0
mmol) in DMF (20 ml) were added under ice-cooling,
triethylamine (0.91 g, 9.0 mmol), and then a solution of

20 DEPC (0.49 g, 3.0 mmol) in DMF (5 ml). The reaction
mixture was stirred at room temperature for 16 hrs., the
reaction mixture was poured into ice water and the

mixture was extracted with diethyl ether. The extract
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Oell~NHQON NH LCOM (ESI) mz: 499 (MH). 15
Exanpl e 62

W(Nzt{osfwssmS) 2 [(3aR 4S, 9bR) - (4- Propyl - 2, 3, 3a, 4PGT/M2005/008558

hexahydr o- rrolo 3,2-c¢lquinolin-1- yl) carbon

WE5 6 OB bbRD PGS TRee B 5608 GEBbetl bver EnRylizous
M%EE/JP%QQ§/@9§éé§tfgégaFhﬁher re&ﬁééahgrgggﬁréﬂz The

ms@(ime z@js 25 b 3as s QTbS)s@AlpraoFg/dzl 2¢6l3a1,n4 5,9b- 5
LR LS el R e

ESL v 6 _ Ca-
AR rﬁz M M@m 9bR) o (’% &2 ((§3§Rs‘§R4 9sz) el

N (1R Z9)- 2- {[( uryl)
(mekbbydha-d )Halpgnyéllo{za 2- 32 qdi Boldin=Hexahydro- 1H-

pyEEERLRAMA ey Eh oY ) benzam de O QO H

yllcarbonyl)cyclohexyl]benzamide (0.45 g, 29%) from the

first eluted fraction.

LC/MS (ESI) m/z: 526 (MH").
N-[(1R,28)-2-({(3aS,4S,9bS)-4-[4-

(methylthio)phenyl]-2,3,3a,4,5,9b-hexahydro-1H-

pyrrolo[3,2-clquinolin-1-

yl}lcarbonyl)cyclohexyl]benzamide (0.42 g, 27%) was

obtained from the second eluted fraction.

LC/MS (ESI) m/z: 526 (MH").

) The following compounds of Example 66 - Example 68
were synthesized using the compounds of Table 2 in the
séme manner as in Reference Example 65.

Example 66
N-((1R,28)-2-{[(3aR,4S,9bR)-4~Isobutyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide

@N\O

O/\N—'\
LA

LC/MS (ESI) m/z: 460 (MH").

and
N-((1R,28)-2-{[(3aS,4R,9bS)-4-isobutyl-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2-c]Jguinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide
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C HCOLOM (ESI) mz: 486 (M+). 15 and

N((1R 25)-2-{ [
W@ 3wS1e890bS) - 4- (3-furyl)-2, 3, 3a, 4,5, 9b- PCT/JP2005/008558
hexhydr:-l H pyrrol o[ 3, 2-c]quinolin-1- yl]

cl ohexyl ) benzam de ONQo eH ZN | N H 20
mz: 486 (MH). 163 WO 2005/ 105802
5/008558 Exanple 64 N ((1R 28) -2- { ]
-4- (1HPyrrol-2-yl) -
59 exahydro-| H pyrrol o[ 3, 2-c] qui nolin-I-
nyl } cy | ohexyl)benzamde QQ NH %0 O\ N~

N'a
R 2 sfz H(3m5489bS 4- (1Hpyrrol - 2-yl ) -

, 38 4 e 9bi hiégahygdrlo- d:cb-llplynnr @huof i3 Pegtdomnnol i n- 1-

%l/ illiti()zry oxckggrenxyel efzace t@ :LsNg'pi:ogyl e[\'{:hHerNgave

colorless crystals having a melting point of 173.3-
5 173.4°C.
LC/MS (ESI) m/z: 460 (MH").
Example 67
Benzyl 4-((3aR,4S,9bR)-1-{[(18,2R)-2-
(benzoylamino)cyclohexyl]lcarbonyl}-2,3,3a,4,5,9b-
10 hexahydro-lH-pyrrolo[3,2-clquinolin-4-yl)piperidine-1-

carboxylate
hﬁ‘a_
.0

‘\
O, -
O

LC/MS (ESI) m/z: 621 (MHY).
Example 68

15 Benzyl 2-((3aR,4S,9bR)-1-{[(1S,2R)-2-
(benzoylamino)cyclohexyl]carbonyl}-2,3,3a,4,5,9b-
hexahydro-1lH-pyrrolo[3,2-c]quinolin-4-yl)ethylcarbate

g =
NH %=0
(0] ﬁ"’\

LC/MS (ESI) m/z: 581 (MH').
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10 H Benzyl 2- ((3aR*, 4R*, 9bR*) -1- { [ (1S, 2R

- 2- (benzoyl am no) cycl ohexyl ] carbonyl }-2, 3, 3a, 4, 5, 9b-
W(heooaMQSSDD | Hpyrrol o[ 3, 2-c] qui nol i n-4-yl) - 1H PYT/IRAES/108558
iQO yl ate (407 ng, 0.67 nmmol) was dissolved in 15
anoF (3 M), 10% pal | adi um on carbon (50% aqueous,
Newlm)z 39852 agqdaraes | SERLALE S, JBSqSLLY & under

drogen at nosphere for'2 hrs.” The reaction Solution

ngs 3 a4 t%er Yo h ara hoishr ¢+ 1 Hr pyve el ED N2 ent] atiath Lupgden -

Y%Fg%ﬁ ek SRt o abhy - GEEHE S1 11 ca gel (30 gy,

ed with hexane-ethyl acetate (9:1-4:1, v/v).
e compound (3aR 4R, 9bR) (64 ng, 20% was
fedzas a col orless anorphous formfromthe first
el téﬁ1 fiaction. 25 LC/MS (ESI) miz: 469 (M#+). The
tlotl e ccﬁr’ﬁ&lund (3aS, 4S,9bS) (78 ng, 25% was 164 WO
2005810580 PCT/ JP2005/ 008558 obtained as a col orl ess
anp ousformfromthe second eluted fraction .

LO™ S : 469 (MH+). Exanple 65 5 N [ (1R
2S) -2- ({ 4R, 9bR) -4- [4- (Methylthio) phenyl

2, 3 3a, 4, 5, 9b- hexahydr o- 1H- pyrrol o[ 3, 2-c] qui nol i n-1 -
yI} rbo %Ycl ohexyl ] benzamde, 0 NH OHS and

he compound (0.41 g, 0.66 mmol)
syﬁ%ﬁ%éﬁ%géshﬁLﬂfhﬁﬁ?Eh%bt@ﬁapfggyﬁglladium on carbon
(50% aqueous, 0.04 g) in methanol (50 ml) was stirred at
room temperature under hydrogen atmosphére for 48 hrs.
The catalyst was filtered off and washed with methanol,
and the solvent was evaporated under reduced Pressure.
The residue was subjected to column chromatography using
bésic silica gel (30 g), and eluted with ethyl acetate-
methanol (3:1, v/v). Recrystallization from methanol-
ether gave the title compound (0.16 g, 50%) as white
crystals.
LC/MS (ESI) m/z: 487 (MH').
Example 70
4-((3aR,4S,9bR)~-1-{[(1S,2R)-2-
(Benzoylamino)cyclohexyl]carbonyl}—2,3,3a,4,5,9b—
hexahydro—lH—pyrrolo[3,2—c]quinolin—4—yl)—N—

ethylpiperidine-l-carboxamide
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20

2,3, 3a, 4,5, 9b- hexahydro- 1H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl }carbonyl) cycl ohexyl]benzamde 00 HN O\ N
wW@bkdosi103802L \ / To a suspension of (3aS, 4R, 9bR) PAF/JRR0AH008558
(met hyl thi o) phenyl ] -2, 3, 3a, 4, 5, 9b- hexahydr o-| H
pyrrolo c]qU|noI|ne (1. 10 g, 3.0 mmol) and
1S, 2R) (benzoyl am no) cycl ohexanecarboxylic acid
.0 nmmol) in DMV (20 m) were added under
-cool;n triethylamne (0.91 g, 9.0 muvl), and
then a soly’\on of 20DEPC( 0. 49¢g, 3. 0 nmol)
] 4. The reaction mxture was stirred at
room | uoeruyifj?'for 16 hrs., the reaction mxture
0

was pouredi | ceywat er and the mxture was
extract ed withodliet-Nyl et her. The extract 165 WO
2005/ 105802 PCT/ JI52005/ 008558 was washed with
saturated brine, dried over anhydrous MSO4, and
concentrated under reduced pressure. The residue was

subj ected. +Q %‘ 'df’%l@ﬁyc%ﬂx %dcgﬁog@t%grqphzg} @R@l)

eluted with exane et hyl etate
synivbebdzled 1Ry BRSpmple (Q9(3&R,1e4:FR;deuﬁ€)ne4 (0[.4-7 g, 1.64

mpgF) of SR by avrbies 100 058 57 X RE ARG ana

té/%k&ﬁ?a@walcé/ﬁl gb@xwﬂ)beﬁééﬂb%%x(&&%e r%%x@ tfef%érature
t he irst eluted fraction. 1lo LG M5 (ESI)

chM—B)) hix. (mtz@) Qa@{ a(dmj.4'&>9b8)s- zre[atlstlon mixture and

th |t hi h hvdr o- 1H
RO RSk S R R RsTAR tea with sehy T 4EEEatE. e
eytrgarbony Jwyshehexyldibenzanirde oD vhei e ,24%i SBS (dPer

obt ai ned fromthe second eluted fraction.
anhydrous Nay;S0;), and the solvent was evaporated under

reduced pressure. The residue was recrystallized from
hexane-ethyl acetate to give the title compound (0.20 g,
87%) as white crystals.

LC/MS (ESI) m/z: 558 (MH").

Example 71

N-((1R,28)~2~-{[(32aR,45,9bR)-4-(2-Aminoethyl) -
2,3,3a,4,5,9b-hexahydro~-1H-pyrrolo[3,2-c]lguinolin-1-
yllcarbonyl}cyclohexyl)benzamide

OAN\\O

ﬁ
:

O\/Nj'l,,/ /\ N HZ
H

In the same manner as in Example 69 and using the

compound synthesized in Example 68, the title compound

was synthesized.

LC/MS (ESI) m/z: 447 (MHY).
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LG M5 (ESI) mlz: 526 (M#). The foll ow ng conpounds of

Exanpl e 66 - Exanple 68 were synthesized using the
w@eoopaessds of Table 2 in the same manner as iPCT/JP2005/008558

Refeieng% Exanpl e 65. 20 Exanpl e 66

) -2-{[ (3aR, 4S, 9bR) - 4- | sobut yl - 2, 3, 3a, 4, 5, 9b-

shgxahyd &t PRI [3 2 UisROl =1 -

yl] ?gilb%ﬁi/%}cy&/)c 2®<§y—|31) bé‘rfi]%gmzdlﬁg %Li\l\"C H MN H 25
(benm9x3§m®nﬂizyGMﬁhqmy&}carmmhyl)—2 3 3a 4 5 ,9b-

2S 9pS) - 4-1i,s0 5 9b-
DRSO T BYFFOTS B 20 cPAGEaI peA = dpbiTne iyt carbanate
car bonyl }iiclohexyl)benzanide 166 WD 2005/ 105802
|i

PCT/ P2 008558 O WID HOM \ I NH After
a~gel-col um purification, crystallization from
ylihcetate i sopropyl ether'gave colorless crystals
ravi ng a/ﬁm ing point of 173.3 5 173.4C. LC/ M5 (ESI)
mz: 464 & . Exampl 2. 67 Benzyl 4-((3aR 4S, 9bR)-1-{
1S,

Ebénzow ang h&ng;larbonyl} 2,3,3a,4,5,9b- 1o
hexahydr o- 1kipyrr | o[ 3, 2-c] qui nol i n-4-yl) pi peridi ne-1 -

car boxyl at e
To a solution (14 ml) of tert-butyl (3aR’,4R",9bR") -

4-({[benzyloxy]carbonyl}amino)methyl)-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2-c]lquinoline-1l-carboxylate (1.29
g, 2.93 mmol) in methanol was added dropwise 4N hydrogen
chloride in ethyl acetate solution (1.94 ml, 7.77 mmol)
under ice-cooling. The reaction mixture was stirred
overnight at room temperature, and concentrated under
reduced pressure. The residue was dissolved in |
tétrahydrofuran (15 ml), triethylamine (0.868 ml, 6.21
mmol) , (1S,3R)-2-(benzoylamino)cyclohexanecarboxylic
acid (563 mg, 2.28 mmol) and DEPC(0.310 ml, 2.07 mmol)
were added under ice-cooling, and the mixture was
stirred at the same temperature for 2 hrs. Water was
added to the reaction mixture, and the mixture was
extracted with ethyl acetate. The organic layer was
dried over anhydrous MgS0O; and the solvent was
concentrated under reduced pressure. The residue was
subjected to silica gel column chromatography and eluted
with hexane-ethyl acetate (9:1-1:1, v/v) to give the
title compound (69.6 mg, 6%) as an amorphous form from
the first eluted fraction. Benzyl ((3aR*,4R*,9bR*)-1-
{[1S,2R]-2- (benzoylamino)cyclohexyl}carbonyl) -
2,3,3a,4,5,9~-hexahydro—-1H-pyrrolo[3,2-clquinolin—4-
yllmethylcarbamate (480 mg, 41%) was obtained from the
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O NH7=00 NYO O LCOM (ESI) mz: 621 (M)
Exanpl e 68 15 Benzyl 2-((3aR 4S, 9bR)-1-{ [ (1S, 2R) - 2-
W@ b@saasgham no) cycl ohexyl ] carbonyl }- 2, 3, 3a, 4, SPODIP2005/008558
hexahydro 1H— pyrrol q[ 3, 2-c] qui nol i n- 4- yl ) et hyl carbat e
SfFPBY0 |\¥Fa'cf+&°£b HHalto LCM (ESI) nz:

LéEgﬂxs(Mﬁ‘@I. ,gr;az.\ﬁ@@oo(gmq%oz PCT/ JP2005/ 008558
anpl e 69) ) )

E:Na(np[lﬁ a9 - 2-{[ (3aR 4S, 9bR) - 4- Pi peri di n- 4-yl -
4,5, 9b- hexahydr ol H pyrrol o[ 3, 2-c] qui nol in-1| -
yl(](ggrr&ﬁ"?y‘l%c&él(éﬁgxyﬂ?beﬁbgm dé— ( ety )= N /V
5 2 %539leﬂ 5 SHSPRERLARY o L N £9uRAUN £ 0541 3}@?111 1-

mol ) * synthesi zed in Exanpl e 67 and 1b% pal1 adi um on
th‘rb@hon(yslopxesaqlleba&ylo Iengamiidenet hanol (50 m) was

stl rre t 1o room tenperature under hydrogen
sp;‘ for 48 hrsf catal yst was filtered off
and --. with and the sol vent was

apdf ated under ucérbl ;;(essure The resi due was
Subj ecPedNt’q col umn chr offat Bghaphy usi ng

[::I:;j”¢/NH2 N NH,
H H
A solution of benzyl ((3aR",4R"*,9bR*)-1-{[1S,2R]-2-
(benzoylamino)cyclohexyl}carbonyl)—2j3,3a,4,5,9b—
10 hexahydro-lH-pyrrolo[3,2-clquinolin-4-yllmethylcarbamate
(480 mg, 0.847 mmol) obtained in Examplé 72 in methanol
(8 ml) was stirred in the presence of 10% palladium on
carbon (50% aqueous, 100 mg) under a hydrogen atmosphere
for 4 days. The catalyst was filtered off, and the
15 filtrate was concentrated under reduced pressure. The
residue was subjected to silica gel column
chromatography and eluted with hexane-ethyl acetate
(1:0-1:1, v/v) to give the title compound (283 mg, 77%)
as an amorphous form.
20 LC/MS (ESI) m/z: 433 (MH").
Example 74
N-[ (1R,28)-2-({ (3aR",4R",9bR") -4~ [ (Acetylamino)methyl] -
2,3,3a,4,5,9%-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
yl}carbonyl)cyclohexyl]benzamide

@*wﬁ% @*w

To a solution of the compdund (163 mg, 0.377 mmol)

25
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basic silica gel (30 g), and eluted with ethyl acetate
15 nmethanol (3:1, v/v). Recrystallization from

woreiohaessh2 et her gave the title conmpound (0 16PQT/IE005/008558
as white crystals. LONS (ESI) mz: 487 (MH).

SERERSISE ZRA 2014 ErETR 47 SpRI- J_te{t[wsyépyleran (3 ml) was

-4e Mot SOl L omeTani 2 e fuinaes sco-

cebhyng perndi hbel miarthoxanivde HGS M:208%/ HeEBH2temperature
PCT/ JP2005/ 008558 0 HH N N-CH Y O A nixture of
fehel oFPdthnd Ylbe ZEeGCtGOAPl WF?rﬁm%s‘FQESepﬁ:rated under

rEigeRle Hhsthiat hxérﬁiﬂ@@e(eeéwze 1w§é sﬁﬂﬁ@aed to

et hyli socyanate (0.058 g, O.
CQéumahwmxﬁmaang@E@hﬁ)ummagsuaamm silnoamgel and eluted

t t 60 h dd o the
w} B B TR T bR ¥ o HES i AE &Y s, BAF) adtb s ehthe
tethyl o %ﬁgﬁ@\lﬁd 1he 7 e aghsyas snashednwiebho3al uF 8krd
bri ne, ried (over |o anhydrous Na2SO4), and the

L%bMﬁer{ES/ib)s Ie)(/apoﬂéﬁed(l\@ﬁ]de-r reduced pressure. The

res ue7$vas recrystallized from hexane-ethyl acetate
he title conpound (0.20 g, 870) as white

Ncnyikalzs)wwﬁ(éaal AR FHR PS8 (e th D -Bxammhel 1
N ( (1R, 29)- %(3aR4S 9bR) - 4- ( 2- Am noet hyl ) -

2 93338a44, @xahydimpryymod[@ (2, %Tqauqmmqﬂin 1-
¢ ¥ Laggo%wf dg¥ehanexvl)benzam; de, O

To a suspension of (1R,2S)-2-{[(3aR,4R,9bR)-4-(2-
methyl-3-furyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]lcarbonyl}cyclohexaneamine hydrochloride
(201 mg, 0.445 mmol) in dichloromethane (5 ml) were
added triethylamine (0.203 ml, 1.47 mmol) and
benzoylchloride (0.0568 ml, 0.490 mmol) under ice-
cocling. The reaction mixture was stirred overnight at
room temperature, water was added, and extracted with
dichloromethane. The extract was dried over anhydrous
MgS0O;, and the solvent was evaporated under reduced
pressure. The residue was subjected to silica gel column
chromatography and eluted with hexane-ethyl acetate
(4:1-3:2, v/v) to give the title compound (176 mg, 82%)
as an amorphbus form.

LC/MS (ESI) m/z: 484 (MHY).
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CANNI"OHH~ NHp 20 In the sanme manner as in Exanple

69 and using the conpound synthesized in Exanple 68,
W(DMBS)UOSBDB compound was synt hesi zed. LC M5 ( BSUY/Jr0as/008558

447 ( é WO 2005/ 105802 PCT/ JP2005/ 008558

Exanpt 750 g%ng(sampmrybﬁ)ci Eppgoimg - 26 - Example 80

wkbenz 9} e¥cl 3
hexah%%[@fﬂ%%ﬁr ﬁ%rb[elgg %ﬁ?q% n&igy%? nnyJ[l%:)aF br%t? 3 in
the siame) MenkerHa% (il cEgampllet |7c51. (14 M) of
tert-bu.?él (3aR*, 4R*, 9bR*) -

yl oxy] car bonyl } am no) net hyl ) - 2, 3, 3a, 4, 5, 9b-

h _ 1 | 2 i ne-
5 N(@x@hy@gs:a #pyr(BgRO[zz?a 9siaﬂul4n0(1'rbe gégﬁdroﬁse N

10

)

i n" et hanol "Was a
2 hgdPegén Mkhhexa@@dmelﬁypyatcreﬂai E3 sptofligani f{dl 94-1-

der e-cool i,ng. The reaction
mx Elrogn\ﬁo%%?}f’g‘&xyo]\) RHATLIEE r oom tenperat ure,

and concentrated under reduced pressure. The residue

was @i ss din tetrahydrofuran (15 m),
i etlhyl | e (0.868 m, 6'.21 15 nmol),
2~

73R benzoyl am no) cycl ohexanecar boxylic acid
3 ny, }\28 nmol ) and DEPC(0.310 ni, 2.07 mmol)
wer e ached &'ﬁaer i ce-cooling, and the nixture was

stirred he' sane tenperature for 2 hrs. Water was
added reactl on mxture, and the m xture was 20
ext racted Wi ﬂg acetate. The organic |ayer was
dried over 'anh us MgS™ and the sol vent was

LC/MS (ESI) m/z: 471 (MH').

Example 77
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Ethoxymethyl) -
2,?,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—1—
vyllcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 462 (MH').

Example 78

N-((1R,28)-2-{[ (3aR,4R,9bR)-4-(1,3~Thiazol-5-y1) -
2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—1—
vl]lcarbonyl}cyclohexyl)benzamide
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concentrated under reduced pressure. The residue was
subjected to silica gel colum chronmat ography and

we@bkwsaessow t h hexane-ethyl acetate (9:1-1:1, vP@D/JR2005/008558
give the 25 title conpound (69.6 ng, 6% as an

anorp ous armfrom the first eluted fraction. Benzyl
! 9bR*) S1-
LS 2] 8 fbenzoyl am no) cycl ohexyl } car bonyl) -
, 5,:9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui nol i n- 4-
t hyloggdrharat e (480 ng, 41% was obtained fromthe
170 WO 2005/105802 PCT/ JP2005/ 008558 second el uted
fracti NS (ESI) miz: 567 (M#+). Exanple 73 N (
(1R, 2S) [ (3a|g* 4R*, 9bR*) -4- (Am nonmethyl) 5
2,3, 3a, 4,5, 9b- héxa ydro | H pyrrol o 3, 2-c] qui nolin-I-
yl ] carbonyl }cyc exyl )benzamde 0O WO ON'"C L Hp
NHDANN'"" ~iNH2 | NNH2 HH A solution of benzyl (
LE AR . (EHTY), 19?8*)4'8]7' (mE*1S, 2R -2-
(benzoyl am no) cycl ohexyl}car bonyl ) -2, 3, 3a, 4,5, 9b- zo
di®-| H pyrrol o[ 3, 2-c] qui noI | n- 4- yl ] met hyl car banma

fwgt@g‘g% o i a4+ PR r i 17 EdBRe e ot emp -4 v 1-

5 zpal Badisum ab- Eéka@l@;dﬁ@—/mﬁ%ﬁ‘i}%lépﬁ POL 14Rd8o Rin-1-
drogen at nosphere” for 4 days. The catal yst was

Y$ resPed wof Foy ahdhery )P entamade was concentrat ed
under reduced pressure. The residue was subjected to

silicggel um - chr omat ogr aphy and eluted wth
hexan eth etate (1:0-1:1, v/v) to give the title
e h (28 g, 77% as an anorphous form 20 LC/

) nﬂit 433 (MH+). Exanple 74

o/”\y—q\

LC/MS (ESI) m/z: 488 (MH").
Example 80

10 [2-((3aR,4R,9bR)~-1-{[(1S,2R) -2~
(Benzoylamino) cyclohexyl]carbonyl}-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-4-)-1H-imidazol-1-
yllmethyl pivalate

K 7 r\)
15 [2—((3aR,4R,9bR)—1—{[(lS,2R)— -
Aminocyclohexyl]carbonyl}-2,3,3a,4,5,9b-hexahydro-1H-

pyrrolo[3,2—c]quinolin—4—yl)—lH;imidazol—l—yl]methyl

174



10

15

20

25

N[ (IR 2S) -2- ({ (3aR*, 4R*, 9DbR*) -4- |
(Acetylam no) nethyl] -

WQ@2®536e5842 5, 9b- hexahydr o- | H pyrrol of 3, 2- c] qui nBCT/0R2005/008558

AR P A O R S o
d 9k sthe &Pnpeuady hﬁ%&ghage3g§dﬂﬁd% aﬁaléﬂ%w ueo

2005/ 105802 PCT/ JP2005/ 008558 ~ synt hesi zed | n Exanpl &
s@dium tetrlabydief wodnitBonl ) 1kasnladdeddabetizoylchloride

n ride . m, 1.88 mmol). under .ice- cooling,
(Qng%ghéﬁﬂ§$u%égwﬂ?%£ﬁrV@B Ség%é;ﬁ?@ﬁﬁeﬂﬁﬁﬁ%PogéPg~ The
rdfQchibn Wexteact WAy i HEeWRS CONGRNLEALRD INJEE For 1

reduced pressure, and the residue was subjected to

heel ami dironsepgrafied ustagnbasilawet i easgelasirsd with
elute i.t h, hexane- et hyl .acetate (.8:2-0:1, v/y

SFet bR d L OF REE SRR aov £ Ey ARV Goop SadiafPe - The

s @IPepROWS § 08Pl pok& Rl (ESH rMrzaidead ( Esubd. The

Exanple 75 N ((1R 2S) -2-{ E(SaR,4R,9 R -4-
re¢pifgBehyas-sypyprted to silica gel column

- - - i nolin-|-
By dnatpbnmly (TR e R b ge L0 adE g e
(3uspensi,ony OF) (ER §82-dhé £3&8e4%éﬁﬁ%uﬁd(&1.25[%,293%)

nmet hyl - 3-furyl)-2, 3, 3a, 4, 5, 9b- hexahydro-| H pyrrol o
as gRqamedinhrus yEp&dr-bonyl } cycl ohexaneani ne

oG 2 ik 445 Mol ) i n di chl or onet hane
P?égﬁfﬁEﬁ@?éqﬁéééd9§#rg@ﬁ§i5n1ne (0?203 m, 1.47 mol)

Example 81
N—((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(1H—Imidaéol—2—yl)+
2,3,3a,4,5,%-hexahydro-1H-pyrrolo[3,2-c]lquinolin~-1-
yllcarbonyl}cyclohexyl)benzamide

. 0O
G A
L) &
N
The compound (1.25 g, 2.14 mmol) synthesized in
Example 80 was dissolved in methanol (50 ml), 25%
aqueous ammonia (25 ml) was added, and the mixture was
stirred for 4 hrs. The solvent was evaporated, and the
obtained residue was subjected to column chromatography
using silica gel and eluted with ethyl acetate-methanol
(1:0-9:1, v/v). The title compound (0.929 g, 92%) was
obtained as a colorless amorphous form from the object
fraction.
'H-NMR (CDCl13)8: 1.35-2.23 (12H, m), 2.35-2.50 (1H, m),
2.55-2.68 (1H, m), 2.82-2.95 (1H, m), 3.38-3.44 (2H, m),
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20 benzoyl chloride (0.0568 m, 0.490 nmol) under i ce-
cooling. The reaction m xture was stirred overni ght at

WO omsiesnper at ure, water was added, and extr acP@rIra0I008558
dj chl oromat hane. The extract was dr| ed_over anhydrous

4 \B30kr 4énd(4he BdIrvént’ hablBvafor abed- UnHep - étifeed (28, d,
gPEessuLs. Thesieghgue yas §“FJ gct gfl §°H%e' g @dple 76 (1w,

col umm ™~ "chromat ogr aghy ahd el uf'éd with hexane- et hyl
mpacebab8-71403-318, w)y) "IoZQrVeZtshe(:imtlm)coermmw 51 (4H,

7 829 s an anorphous form LC/ M5 (ESI) mz:
m)4849 %7 81@2‘2‘5 2805/ 105802 PCT/ JP2005/ 008558 The
Lépﬂqgo%@q)cqﬁmgun%oof Maxceypl e 76 - Exanpl e 80 were

synt hesi zed using the conpounds shown in Table 3 in
Exdmplm®2 nanner as in Exanple 75. Exanple 76 5

R 9hR) - 4- 4-yl,

(%Eéa@%@ %’b igﬁgyéﬁcm)pyﬁﬁllo%ﬁt ‘é#qalHndW}Jrfl?ZOl 2-
yyH@aBb@@ylzj} cyCéBhﬁé&Ianﬁepyqsﬂ\é\i&[y H-Q g ¥Pin-1-
Exanpl e

YNQ%#—”ROQS)UZZ}{@I—@I&RX&R)mzm@aehoxynet hyl ) -
2, 3, 3a, 9b- hexahydro-1 H pyrrol o] 3, 2-c] qui nolin-1 -

4,
yl'] ®arb Ycycl ohexyl ) benzamide iN HON\ M H
) mz: 462 (M#) Exanple 78

o/wa\

Q

To a solution of the compound (119 mg, 0.252 mmol)
synthesized in Example 81 in DMF (1 ml) was added sodium
hydride (60% in oil, 12.1 mg, 0.30 mmol) under ice-
c&oling, and the mixture was stirred for 1 hr. Methyl
iodide (0.0187 ml, 0.30 mmol) was added dropwise and the
mixture was stirred overnight at room temperature. Water
was added to the reaction mixture and the mixture was
extracted with ethyl acetate. The extract was dried over
anhydrous MgSO;, and the solvent was evaporated under
reduced pressure. The residue was subjected to column
chromatography using silica gel and eluted with hexane-
ethyl acetate (5:95, v/v) to give the title compound
(76.5 mg, 63%) as an amorphous form.
LC/MS (ESI) m/z: 484 (MHY).
Example 83
N-((1IR,28)-2-{[(3aR,4S5,9bR)-3a-Methyl-4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide
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N ((1IR, 2S) -2- { [ (3aR, 4R, 9bR) -4- (1 ,

3-Thi azol -5-yl) - . .
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558

yl'] carkonyl }cycl ohexyl ) benzam de 173 WD 2005/ 105802

PCH J 05/008558 O H N NSHC/, N LCOM (ESI)

n 2+-NA87Q M)  Exanpl e 79

@I’R 2%},::{- {[(3aR, 4R, 9bR) - 4- Tet r ahydr o- 2H pyr an- 4-yl

®- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n-1 -
vyl cl ohexyl )benzamde O N HHO LCOM
@( MH+) .  Exanpl e 80 so
2-((3aR 4R 9bR)-1-{ [ (1S, 2R) - 2-
nzoyl am no) cycl ohexyl ] car b_ony: }- 2,43, Saif_, 5, 3b- o
h -1 rQl0[ 5 ui;nol i n-4-)-JH-ini dazol -1 -

i Gl R R e e R i e
2(§3aR, 4R, AdRhexbhly drd1B1-BRr roo [3,2-c] uinolin-1-

' | oh I b l}-2,3,3a, 4,5, 9b- hexahydr o-1
s Y@"??3%@%}%{%?%&0”-)@%7amﬁcﬁem dazol - 1-yl | et hyl

10

15

20

(3aR*, 48", 9bR*) —-3a-Methyl-4-phenyl-2,3,3a,4,5,9b~
hexahydro—lH—pyrrolo[3,2—c]quinoline hydrochloride (210
mg; 0.62 mmol) was suspended in acetonitrile (3 ml) and
tetrahydrofuran (3 ml), triethylamine (263 mg, 2.6 mmol)
was added, and the suspension was stirred at room
temperature for 15 min. (18,2R) -2~
(benzoylamino)cyclohexanecarboxylic acid (170 mg, 0.68
mmol) was added to this suspension and DEPC (110 mg,
0.68 mmol) was added under ice-cooling, and the mixture
was stirred for 10 min. The reaction mixture was allowed
to return to room temperature and stirred for 1 hr.
Saturated aqueous sodium hydrogen carbonate solution was
added, and the mixture was extracted with ethyl acetate.
The extract was dried (over anhydrous MgS0O4) and the
solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using

silica gel (10 g), and eluted with hexane-ethyl acetate
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174 WO 2005/ 105802 PCT/ JP2005/ 008558 pival ate
di hydrochloride (1.28 g, 2.31 mmol) was dissolved in
weedghomertate (30 m) and 10% aqueous sodi unPCT/JP2005/008558
( aﬁggnqﬁe spl tion (15 m ), ,and benzoyl chl ori de
%o.s 3, V0V b66°mAt Y vRsTAaGEF HRRIBR | BE XTI n§l70 mg,
588 asreartdRbrphyby eryvdg. Sstirred at roomtenperature
for 1 hr, and the separated organic |ayer was washed
wi t h Thet abiedagst imexand edrd fedd beeteariyts s (MSOhg) was
3 ol vent was_evapqrated under reduced pressure.
Sq%iecigg lﬁ;%ﬁi“@&mc Y F89LARes YR ndoPdnn a® gel (10 -
5 gXhrenat egnapdy RREneHd 60, i thnhaxanes | (acetafe
(3:2-1:9, v/Vv) to give the titlgqc?n%%%gg(f%g_g%'l' v/v)
t9394 veadhen whbt pheosormd (BARG AESIDRM 240584, 27%) as

1.15 . :
= TIPS SO TR AR dehg - BT ehied fxagion.
L/ 83 34ES19, Hy-hexabydromdht pyrrol of 3, 2-c] qui nolin-| -

yl'] carbonyl } cycl ohexyl )benzamde 00 N HNL H H NN

The coRfodnid¥a. osmgound 4(3@6l fRs\PhFlesi 28dmion  1%) was
i i t | (50 m), 25%
o ofErple 90 v dhsstled ARG 050 eLb 2,

agueous ammoni Was
frstetied for 4 hrs. The solvent was evaporated, and the

oht ai ned-r esi due was sub;ected to col um

LCHPDnEEBdY apHy? © AP Ag (MHVca gel and eluted with ethyl
Eggﬁgfgeaqethanol 25 (1:0-9:1, v/v). The title conpound
(0.929 g, 92% was obtained as a col orl ess anorphous

N—fOf IR f 2 8In-Che [of] &R { 4 Rf, D& )i -8k — M NYR (D3  h8enyl) -
.35-2,2 2H, , .2.35-2.50 (1H, :
15 2,%,%%,4,g,g%—heé@hydro—lH—pyréolo[giz—c]quinolin-l—
yllcarbonyl}cyclohexyl)benzamide

)

NH 70
N

and
N—((lR,ZS)—z—{[(3aS,4S,9bS)—3a—methyl—4—(3—thienyl)—
20 2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin~1—

yllcarbonyllecyclohexyl)benzamide

NH %=0
N
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10

15

20

25

2.55-2.68 (1H, m, 2.82-2.95 (1H, m, 3.38-3.44 (2H,
m, 175 WO 2005/ 105802 PCT/ JP2005/ 008558 4.25-4.42
w@ 2065/10@8024 77 (1H, d, J=2.7 Hz) 5.65 (1H, d,PCD3HB0E5/008558

b 70 e Sl RSSO, T,

tir)l.enZ/l'/)z-?? 85342, 5)9bShbhME (Sl 1 5 Dh g A, (M)

Eﬁ 882 mapofl 2 dazol - 2-
PeiR 2GS 2(7PP3a 4R 9bR) mD(]),I\/eth}L R-27i

(Héhz% é%ﬁ ngglgﬁgﬁgg§garg' DIO Sié &c§§Q§%bné.77

[ - vyl arbony ycl ohexy 8hza
mm@l]'o & rsicd tity bamah et hes ¢OMpgYNS (110191111{{81)0 %%?eEWHUcrlle

(&4 Eﬁqs'aﬁf}gr‘l::%@%g@g!r%ﬁséﬁig iDSI'ﬁl m%hg)mx)@a\éginh%dqe RIBEEr (500
ng £ec08l ka1 prdotile ML govas St Led for b e

Met hyl 15 i odi de
sl ppadsd cand @ heinmi xThee miast$iér 4aG @\aewwgat t¥ return to

ure. ter . was _added to the reaction
r?ﬁ??ﬁ?ﬁggﬁgaqﬁﬁn?ﬂ uldaked ekpradtiZechwé t h %@hykated

aqﬁéﬁﬂéesdaﬁﬁﬁ”%§éEBd@$5égfﬁgng%%erégyw éaggg éed to

and the sol vent was évaporated un
tbp?r eS8AFEloTheniretidacanas shibj et ked rted WDt UBRtracted with

I | and eluted with
DIELeRiRY ML tettzacs Whs, drosgi uoate anbydrous

NaG@ROYNdind 76n8 BE.1vR3% @§saev%§%8ﬂ1@g§ Lol He88ceq
(ESI) miz: 484 (NMH+).
PR {Ure 2S) The{ resdrluks, x@bsz) sm:llmt]gdi #opheryimn

c%% %ﬁ#éon?ggbgg%ﬁh g%?}bg%gyrrﬁe 53 2 C]ﬂuégglgnged with
hexane-ethyl acetate (4:1-1: 1, v/v) to give the title
compound (3aR,4R,9bR) (110 mg, 8%) as an amorphous form
f;om the first eluted fraction.

LC/MS (ESI) m/z: 500 (MH').

The title compound (3a8,4S,9bS) (150 mg, 10%) was
obtained as an amorphous form from the subsequently
eluted fraction.

LC/MS (ESI) m/z: 500 (MHY).

Example 85
N-((lR,ZS)—Z—{[(3aR,4R,9bR)—4—Phenyl—2,3,3a,4,5,9b—
hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
yllcarbonyl}cyclohexyl)acetamide

g

ﬁ ’//
N’\
@Nj"/
H
To a mixture of the compoﬁnd (0.135 g, 0.3 mmol)
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176 WO 2005/ 105802 PCT/ JP2005/008558 O 00 H Nz~ .4; N

\' HIO and
wWOR(SN6882S) - 2- { [ (3aS, 4R, 9bS) - 3a- et hyl - 4- phenyPET/IP2005/008558

2 3a,.4,5,9b-h dro-1| H- | 3. 2- [ lin-1-
Y ERRAIGSH ) 0 CRORBANS Cons area © Ads ) 1B @ ¢pas sodium
cé@BBﬁaﬁgysoﬂ@Eﬁbh3QﬁWﬁfylaﬁﬁpgﬁmﬁlzage %555(9@Hn1) was

hexahydro- 1 H pyrrol o] 3, 2-c] qui nol i ne hydrochl ori de

aqgded acetyl ohb2rids ) (Qa838usgdendeds b nmacdtiondt rtbem
trjethylam ne (263

m ) .and tetrahydrofura 3m),
ehio et AR APukl Py sUEbBRSYod a0 min.  The
5 rehdttiesh aii0ore WamPeatysechar whsum é‘th%ls,a%%)ﬁgte. The
(benzoyl am no) Céd ohexanecar boxylic acid {170 ng, 0.68

eX5r aRHl Yagasiagded wd tthisatuspams drind BPERC (4idd (over
8 was..added .under ice-coolin and the

al{r%p&?ﬁrglel% \;\g@éh Pr e%ﬁfeof'ofﬁ’?ﬁ . "Ffe er"@a‘%?’?%ﬁeﬁi ROgisE

redhiscall Qwest siPe | ehubn Hi0e r OPELLARENAE S Quandhay i §Bfectea

for 1 hr. Saturated aqueous sodi um hydrogen carbonate
teothlien Wl 2pchdaadc 2 hegraphy e2 pdsedutteat tweiith

' e [, -a The extract dried. (over .
10 héz%%@ r%géyl\}g%gélggﬁs t(%' fs%l@éntv% s %%a%%g’gt g:&l%nHJeFle
camploced 0S4 ey, ThO %)r 54 dae waD rHyest edrio 10l WP ect

chr opat ography using silica gel (10 g), and el uted
frg¢hifBxane- et hyl acetate 177

LC/MS (ESI) m/z: 418 (MH").
The following compounds of Example 86 - Example 117
15 were synthesized using the correspondiné acid chlorides
in the same manner as in Example 85.
Example 86
N-((1R,28)~-2-{[(3aR,4R,9bR) -4-Phenyl-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
20 yl]carbonyl}cYclohexyl)propaﬁamide

o (4
%
S e

e

LC/MS (ESI) m/z: 432 (MH").

Example 87

N—((lR,ZS)—Z—{[(3aR,4R,9bR)—4—Phenyl—2,3,3a,4,5,9b—
25 hexahydro-l1H-pyrrolo[3,2-clquinolin-1-

yl]lcarbonyl}cyclohexyl)-4-(trifluoromethyl)benzamide
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WD 2005/ 105802 PCT/ JP2005/ 008558 (9:1-1:1, v/v) to
give a diastereoner mxture (170 ng, 56% as an
w@rmspbssos form The obtained m xture of di astBCEOMEeF008558
(150 ng) was subjected to col unm chromat ography using
silica | (10 5 g), and eluted with hexane-ethyl
acepateg (/4-.1-1:1, v/v) to give the title conpound
>MS, 9BR) (40 ny, 27% as an anorphous form from
st g&ﬁ%ed fraction. LONMS (ESI) mz: 494 (MH).

gonpound (3aS, 4R 9bS) (20 ng, 13% was 10

o) Y SI) mz: 494 (MH#). Exanple 84 N
((1R, 2S) Ha- (3aR, 4R, 9bR) -3a- Methyl - 4-
(3-thienyl) - 15
33, , ex dr Q- pyrrol o[ 3, 2-c] qui nolin-I-
L%f%éa?%@ﬁ?l%@@%Fo g%@l@@%ﬁ;anide ONHO ONHC and
Exénpgl R &8) - 2- {[ ( 3aS, 4S, 9bS) - 3a- net hyl - 4- (3-t hi enyl ) -

20
N> (4818a28)5 nl héRaRydfo-90R by Ar&heira; D=2} quirol4 156 ) 9b-
/[-O ON NS

o b hugepienl il gl e s 00 O 1

y bf c4 8a8hARc PORShex3a-)res hyl- 4- (3
Ihienxl&-Z,S,Sa 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-
bis(triflucromethyl)benzamide

F F
F
F
F )
F NI
N =0

O, O
H

LC/MS (ESI) m/z: 616 (MH').

10 Example 89
N—((lR,ZS)—Z—{[(3aR,4R,9bR)—4—Phenyl—2,3,3a,4,5,9b—

hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl) thiophene-2-carboxamide

15 LC/MS (ESI) m/z: 486 (MH").

Example 90
4—Methoxy-N—((lR,ZS)—2—{[(3aR,4R,9bR)~4—phenyl—
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c] quinoline (750 ng, 2.77 mmol), (1S, 2R -2-
(benzoyl am no) cycl ohexanecar boxylic acid (685 ngy, 2.77
wG2008003802 t ri et hyl am ne (606 ng, 6.10 mmol), PCT/JP2005/008558

aget,Qnirile (14 and. i etrahydrofuran (14 m)_was
zagdég'&éc%o%exﬁggdf%‘slhﬁw)r E reacdaningyliand -
y1lheawrboiniyf e} ¥a8 1 oblddy b bR ak@ g8 N The ni xture was
allowed to return to roomtenperature and stirred for
12 hrs.~Saturated zo aqueous sodi um hydrogen carbonate
solgti@\as added to the reaction mxture and the
' wap extracted with ethyl acetate. The extract
dH ed ,ngr anhydrous Na2SO4), and the sol vent

apor gt ed under reduced pressure. The residue
S suf teyd to colum 15 chromat ography using silica
gel (18Q7y), 'a@el uted with hexane-ethyl acetate

(4:1-1:1, Wv) give the title conpound
(3aR 4R, 9bR) ( ng, 8% as an anorphous form from
first elufed fraction. LOM (ESI) miz: 500 (M).
L‘Izﬁd&%héEtsiItH &/onpotfAd @8HS, 4S, 9bS) (150 ng, 10% was
5 R idhegy as an anorphous formfromthe subsequently
eluted fraction. LM (ESI) nmlz: 500 (M+). Exanple
N-86(1B,2S)-2-{[ (3aR,4R,9bR) -4-Phenyl-2,3,3a,4,5,9b—
N ((I R 2S)-2- 3aR, 4R 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-
h%@&%%ﬁﬁq—‘&/’%‘a%[@,@fﬂ]q%li‘hBPilﬁﬁl‘-l‘
y VI d£26 5aYY 1 excl ohexyh 61%% L JE; N-- M To a
m xture gf }t he con‘po%né O.Y%T%gg}ng.m@nerml) 179 WO
2005/485802 PCT/ JP2005/ 008558 synthesi zed in
e Exanple 23, 10% aqueous sodi um -carbonate
Top@(5 nl) and ethyl acetate (10 nml) was added

F@fe

S

etyl ¢ I_Q{ide (0.032 m, 0.45 mmol) at room

;\ﬁrh erature\ and the m xture was stirred for 30 mn.
e

O
H

10 LC/MS (ESI) m/z: 481 (MH").
Example 92
4—Fluoro—N—((1R,ZS)—2—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
yllcarbonyllcyclohexyl)benzamide

o )

,’/O
5 N 4<N_\

F [:]%;J”[:j

LC/MS (ESI) m/z: 498 (MH').

15

Example 93
N—((lR,ZS)—Z—([(3aR,4R,9bR)—4—Phenyl—2,3,3a,4,5,9b—
hexahydro—lH—pyrrolo[3,2—c]quinblin—1—
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5 reaction m xture was extracted with ethyl acetate.
The extract was washed with saturated brine and dried
WQmﬂenossanhydr ous MgSA). The sol vent was evapPCEHIEM05/008558

EE e fed & ssure,. and the obtained resi due was
Ysubj g@t PhEx el heBrBRMiGR onat ogr aphy and

eluted with 1o hexane-ethyl acetate (3:2-0:1, v/v) to
give t itle compound (0.124 g, 99% as an

anorqhodss form the object fraction. LO M (ESI) nfz:
418 ¢N) “AThe fol | owi ng conpounds of Exanple 86 -
anpl e 117N 5 were synthesized using the
corres aC|d chlorides in the sane manner as in
3 gﬂ %x l e 86
N—((lR 25) R, 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-
hexahydr o- | ol o[ 3,2-c]quinolin-1 20 ‘
yI]carbonyI}cycIohexyl)propanan1de 000 --~HN-~ C

LoVME UESVG BES) ovz: (432 (M), EX&”D' e 87
2N (IR 25)-2-{[(3aR 4R 9bR) 4- Phenyl - 2, 3, 3a, 4, 5, 9b- 25

-1H pyrrol o[ 3, 2-c] qui nolin-1I -

’ 2*1%%&3\%920%* 3025 SEr feattet obHasB o SobReRAL ™ Fe
213 3alf bEoEH9xahgdr S4(Mirtrolotpaml€188ino1in-1-
yllcarbonyl}eyclohexyl)benzamide -

. 0

0] N 4(

<§ N\
O

LC/MS (ESI) m/z: 510 (MH").

10 Example 95
3—Methoxy—N—((lR,ZS)—2—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9b—hexahydro-lH—pyrrolo[3,2—c]quinolin—1—
yllcarbonyl}cyclohexyl)benzamide

15 LC/MS (ESI) m/z: 510 (MHY).
Example 96
3—Fluoro—N—((1R,ZS)—2—{[(3aR,4R,9bR)~4—phenyl—
2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
yl]carbonyllcyclohexyl)benzamide
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10

15

N ((1R 2S5)-2-{[(3aR 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4,5, 9b- 5
hexahydr o- 1H pyrrol o[ 3, 2-c] qui nol i n-1 -

wq@ kjosaedsonyl } cycl ohexyl) - 3, 5- PCT/JP2005/008558
bis(trifluoronethyl)benzamde FFF FFFON =0 O
H N\ ~ LCOM (ESI) mz: 616 (M#). 10 Exanple 89
N (1R -2-{[ (3aR, 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

hexaawdr dﬂ,}%’l—l- pyrrol o[ 3, 2-c] qui nolin-I-
}%ﬁzﬁbony ,\},c\ycl ohexyl )t hi ophene- 2- car boxani de 000 N
F HaN Nz H 15 LC/MS (ESI) mz: 486 (NH+).
Exanpl g 90
4- Met hos& ~NE( 2S)-2-{[ (3aR, 4R, 9bR) - 4- phenyl - 181 WO
2005/ 105808 P P2005/ 008558
2,3,3a,4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

L] car yl}cycl o ) bepnzamide O OCO-ON Hecl!::~
L Re GRS g ISR RS
Example 97
2-Methyl-N-((1R,2S8)~-2-{[(3aR,4R,9bR) -4-phenyl-

N

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]gquinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide

o )

.’/0

o

o8} o

H

LC/MS (ESI) m/z: 494 (MH").
Example 98
3-Methyl-N-((1R,28)-2-{[(3aR,4R,9bR)~-4-phenyl-
2,3,3a,4,5,9b¥hexahydro—1H-pyrrolo[3,2~c]quinolin—1—
yl]lcarbonyl}cyclohexyl)benzamide

o )

B -,/o
N4
S A
=S
H

LC/MS (ESI) m/z: 494 (MH").

Example 99
4-Methyl-N-((1R,28)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
yllcarbonyllcyclohexyl)benzamide
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5 Exanmple 91
N-((1R 2S)-2-{[(3aR, 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-
wheooahysson- | H pyrrol o] 3, 2-c]quinolin-|- PCT/JP2005/008558
yl ] carbonyl } cycl ohexyl )i soni cotinamde O OO H 10
LC/ ESI) mz: 481 (M# ) Exanple 92
4DFI @ N-((lR 2S)-2-{[ (3aR, 4R, 9bR) - 4- pheny!l -
NBa, 495, 9b- hexahydro-| H pyrrol o[ 3, 2- c]qU| nolin-I-
| }cycl ohexyl ) benzamde OXO F N "lIla H 15
: 498 (MH). Exanple 93
S) ’2 {[ (3aR 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-
g rrolo[3,2-c]quinolin-1- 182 WD
2005/105502 / JP2005/ 008558
yl ] car bonyl }cycl ohexyl) hexanarri de OOON-~ I Vi NH

L%ﬁwét BRI aR, 48 A (AR 4R ODR) - a- pheny -

wanp 32, Yo, 9b- hexahydro-1 Hpyrrol of 3, 2- c] qui nol i n-1 -

yI ] carbonyl } cycl ohexyl ) benzam de 10 OO
Methyl 4-{[((IR,28)-2-{[(3aR,4R,9bR)-4-phenyl-

5 2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yl]lcarbonyl}cyclohexyl)amino]carbonyl}benzoate

LC/MS (ESI) m/z: 538 (MH").
Exgmple 101

10 (2E)-3-Phenyl-N-((1R,2S)-2-{[(3aR,4R,9bR)-4-phenyl-
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)acrylamide

LC/MS (ESI) m/z: 506 (MH").

15 Example 102
4-Cyano-N-((1R,2S8)-2-([(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H~pyrrolo[3,2-c]Jquinolin-1-
yllcarbonyl)cyclohexyl)benzamide

185



O N H LCOM (ESI) mz: 510 (MH). 10 Exanple 95
3- Met hoxy- N- ((1R, 25) - 2-{[ (3aR, 4R, 9bR) - 4- phenyl -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558

yl ] carbonyl } cycl ohexyl ) benzamide O OON "'~ - H No"™'
CH 1 C M (ESI) mlz: 510 (M#). Exanple 96
3- g N-((lR 2S)-2-{[ (3aR, 4R, 9bR) - 4- pheny!l -

, 9b- hexahydro- 1 H pyrrol o] 3, 2-c] qui nolin-1 -

cHhr bo cycl ohexyl ) benzani de 183 WD 2005/ 105802

JP2Q05{008558 O- H~-OF/ NL C HL HI~ LCM

NEESI ) mgs (M) . Exanple 97
2- Met B (AR 2S) - 2- {[ (3aR, 4R, 9bR) - 4- phenyl - 5
2,3,3a,4,5 9 xahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

yl'] carbonyl }cycl ohexyl ) benzam de O OO co"
LC/MS (ESI) m/z: 505 (MH').
Example 103
3-Phenyl-N-((1R,2S)-2-{[(3aR,4R,9bR) ~4-phenyl-
5 2,3,3a2,4,5,%-hexahydro~-1H-pyrrolo[3,2-c]quinolin-1-
yl]lcarbonyl}cyclohexyl)propanamide

LC/MS (ESI) m/z: 508 (MH').
Example 104

10 3;4—Dimethoxy—N—((lR,ZS)—Z—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
vllcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 540 (MH').
15 Example 105

(2E) -3- (4-Methoxyphenyl) -N-( (1R, 2S8)-2-{[ (3aR,4R,9bR) -4~

phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]carbonyl}ecyclohexyl)acrylamide
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H1, LCM (ESI) mz: 494 (M#). Exanple 98 10
3-Met hyl -N-( (1R, 2S)-2-{[ (3aR, 4R, 9bR) - 4- phenyl -

wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl ] carbonyl } cycl ohexyl ) benzanide O OO H/ oN HI~
LC/ M5 (E mz: 494 (M#). 15 Exanple 99

4- Met Byl \NA (1R, 2S) - 2-{[ (3aR, 4R, 9bR) - 4- phenyl -
2,3,3a 5,89p- hexahydro-1 H pyrrol o[ 3, 2-c] qui nolin-1 -
yl bdhyl } | ohexyl ) benzam de 184 WD 2005/ 105802

JP2005/ 008558 O 0 N H LC/MS (ESI) mz : 494
5 100 Met hyl

B (] % ( 1R,:'£[£;aR, 4R 9bR) - 4- phenyl 5

2,3,3a,4,5,9bh ydro-1 H pyrrol o] 3, 2-c] qui nolin-1I-
yl ] carbonyl } cycl ohexyl ) am no] carbonyl } benzoate O OO

Lcll\'/éis?(gﬂsx? \H1. LGN (ESI) nfz: 538 (M). Exanple

E 1e3-1fgwenyl - N ( (1R 2S)-2-{[ (3aR, 4R, 9bR) - 4- phenyl -
2,3,3a, 4,5, 9b- hexahydro-1 H pyrrol o] 3, 2-c] qui nolin-1 -
(AF)]-Bal B6RyI2yc? ohéxXplRRact ) foRile 4—Phenyl-2,3,3a,4,5,9b-

5 hexahydro-lH-pyrrolo[3,2-c]lquinolin-1-
yl]lcarbonyl}cyclohexyl)-3-[4-
(trifluoromethyl)phenyllacrylamide

o {0,
N "4(
=/ H N”\
: CC
N ?
et

LC/MS (ESI) m/z: 574 (MH") .

10 Example 107
N-((1R,2S)-2-{[ (3aR,4R,9bR)-4~-Phenyl-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yllcarbonyl}cyclohexyl)-2-naphthamide

o &)

o
s

15 LC/MS (ESI) m/z: 530 (MH").
Example 108
Ethyl 4—oxo~4—[((1R,ZS)—2—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9b—hexahydro—1H~pyrrolo[3,2—c]quinolin—l—
A vllcarbonyllcyclohexyl) amino]butanocate
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10

15

00 O HIla LOM (ESI) mz: 506 (MH). 15 Exanple
102 4-Cyano-N- ((1R 29)-2-([(3aR, 4R, 9bR) - 4- phenyl -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl'] carbonyl)cycl ohexyl)benzanm de 185 WD 2005/ 105802
PCT/ JP2 008558 OO NC MN H LC/Ms (ESI) nifz: 505
le 103
O?iyzhé\ﬁﬁl -Nef (1R 29) - 2-{[ (3aR 4R, 9bR) - 4- phenyl - 5
3,3a4,5 exahydro-| H pyrrol o[ 3, 2-c] qui nolin-I -
@ carbgnyly cycl ohexyl ) propanamde OO0 _ N-~ H
z: 508 (MH). Exanple 104 10
, 4- Di 1R, 25) - 2-{[ (3aR 4R, 9bR) - 4- phenyl -
, 3,34, 4,5, b-:‘vydro | H pyrrol o[ 3, 2-c] qui nolin-I-
yl] carbonyl }cycl¥hexyl ) benzanmide ON~ COH O-O W H

e AbY MR A5 T B0 2 0ud M)

Example 109
6—Bromo—N—((lR,ZS)—2—{[(3aR,4R,9bR)—4—phenyl—

2,3,3a,4,5,9b—hexahydro~1H—pyrrolo[3,2—c]quinolin—1—
yllcarbonyl}cyclohexyl) hexanamide

LC/MS (ESI) m/z: 554, 555 (MH').

Exgmple 110 ,
2-Methyl-N-((1R,28)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—1—
vl]lcarbonyl}cyclohexyl)propanamide

LC/MS (ESI) m/z: 446 (MH").

Example 111
2,2-Dimethyl-N-((1R,2S)-2-{[(3aR,4R,9bR) —4~phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyll}cyclohexyl)propanamide
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15 Exanple 105 (2E) -3- (4-Methoxyphenyl) -N ((1R
2S) -2-{ [ (3aR, 4R 9bR) -4-
Web@sgoss® 3, 3a, 4, 5, 9b- hexahydr o- | H pyr rol o 3, 2PCT/JP2005/008558
c] qui nol i n-1-yl ] carbonyl } cycl ohexyl )acryl am de 186 WO
ogﬁ@pz PCT/ JP2005/ 008558 0 H- OO N~ H/ (~nN
(ESI) mz : 536 (MH). Exanple 106

’? N (5 29) - 2-{ [

, MR, -4-Phenyl -2, 3,3a,4,5,9b- 5
hexa dro- I\ pyrrol o[ 3, 2-c]quinolin-I yl ] carbonyl
1) -3- [ 4- (trifluoronethyl)

'y,de OO N FFFHLCOM (ESI) mMz:

Exanpl e 107
(SaR 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

N-( (1R, 25) -

3,.2- uinolin-I-
@f%iﬁ %géﬁw }%5% %éﬁ[yu)mf gpht hamide 0 OO - N1 \ 7/
sAmpte WIM (ESI) miz: 530 (MH+). Exanple 108 Ethyl
4 0x0-4-[ ((1R 2S)-2-{[(3aR 4R 9bR) - 4- phenyl -
2-PBeBH 14 N5, OOLReX8hydro- 1 (BaR; A8, OkR )12-¢Tgbenyllin- | -

5 2y§1§§5QQ@U§6W§£§QE§Q9559£@ 9%&% oﬁé 2-clquinolin-1-

yl]lcarbonyl}cyclohexyl) acetamide

©_>—N: e o)
Y
L o

H

LC/MS (ESI) m/z: 494 (MH'Y).
Example 113
10 N-((1R,28)-2-{[(3aR,4R,9bR)-4-Phenyl-2,3,3a,4,5,9b-

hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yllcarbonyl}cyclohexyl) cyclohexanecarboxamide

o3

o) H —’\

©\/Nj',u©
H

LC/MS (ESI) m/z: 486 (MH').

15 Example 114
4-Chloro-N-((1R,28)-2-{[(3aR,4R,9bR)-4-phenyl-
2,3,3a,4,5,99-hexahydro-1H-pyrrolo[3,2-clguinoclin-1-
yvl]lcarbonyl}cyclohexyl)benzamide
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10

15

187 WD 2005/ 105802 PCT/ JP2005/ 008558 O Q0 0 =~~ H '/
p N~ M H/ LCM (ESI) mz: 504 (M#). Exanple 109

wWG2Bs0080N- ( (1R, 2S) - 2-{[ (3aR, 4R, 9bR) - 4- phenyl - PGI/JP2005/008558

3, 3a, 4, 5, 9b- hexahydr o-| H pyrrol o[ 3, 2-c] qui nol i n-1 -
car bonyl } cycl ohexyl ) hexanamde OH~ O- ~ N-~ Br
M5 (ESI) mlz: 554, 555 (M#). Exanple 110
7- I -N-((1R, 29)-2-{[ (3aR 4R, 9bR) - 4- phenyl -

34,5 _9b- hexahydro- | H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl ]{ceH b cycl ohexyl ) propanam de H3C CH30; N~ - O
O I$N~ Nz H\ LCMS (ESI) mz: 446 (M#). 15 Exanple

111 et hyl - N- (( 1R, 2S) - 2-{[ (3aR, 4R 9bR) - 4- phenyl -
2, 3, 4, 5)9b-hexahydro-| H pyrrol o[ 3, 2-c] qui nolin-| -
yl] ¢ rbgnyl'@| ohexyl ) pr opanani de 188

LC/MS (ESI) m/z: 514 (MH").

Example 115

Ethyl 3-ox0-3-[((1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yllcarbonyl}cyclohexyl)amino]lpropanoate

PRe
N
Iy
%::Ijijy
0
H

LC/MS (ESI) m/z: 490 (MH').

3

"z

Example 116
Methyl 6-oxo-6-[((1R,2S8)-2-{[(3aR,4R,9bR)-4-phenyl-
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

vllcarbonyl}cyclohexyl)amino]hexanoate

5.

N\
o) .
/ N~
O
LC/MS (ESI) m/z: 518 (MHY).
Example 117

6-Morpholin-4-yl-N-((1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-

2,3,3a,4,5,9%p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
vyl]lcarbonyllcyclohexyl) hexanamide
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WO 2005/ 105802 PCT/ JP2005/ 008558 CC CH30 N3 ~N;, O H
MN\ HLCOM (ESI) mz : 460 (MH). Exanple 112
wQ@2m8aessh2 N- (( 1R, 2S) - 2- {[ (3aR, 4R, 9bR) - 4- pheny| PCBHJP2005/008558
2,3,3a,4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n-1 -
y'l-j\car bonyl }cycl ohexyl )acetanide OO ONH LOM
: (MH). Exanple 113 1o
(3aR 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-
yi"’ce‘Po[ 3,2-c]quinolin-I-
exyl ) cycl ohexanecarboxamde 0 O O
I) mz: 486 (M+). 15 Exanple 114
) 2 {[(3aR, 4R, 9bR) - 4- phenyl -
2,3,3a,4,5, g o- | Hpyrrol o[ 3, 2-c] quinolin-I-
yl'] carbonyl } cygl oh ) benzam de 189 WO 2005/ 105802
PCT/ JP2005/ 008558 ©=-0 N-O

6-Bromo-N-( (1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9%b-hexahydro-1H~-pyrrolo[3,2-clqguinolin-1-
yllcarbonyl}cyclohexyl)hexaneamide (166 mg, 0.30 mmol),
5 morpholine (28 pul, 0.331 mmol) and potassium carbonate
(207 mg, 1.5 mmol) were heated under reflux for 6 hrs.
in acetonitrile (3 ml). Water was added to the reaction
mixture and the mixture was extracted with ethyl acetate.
The extract was dried over anhydrous NaéSO4. The solvent
10 was evaporated under reduced pressure, and the obtained
residue was subjected to basic silica gel column
chromatography and eluted with ethyl acetate.to give the

title compound (153 mg, 91%) as a white solid.
LC/MS (ESI) m/z: 559 (MH").
15 Example 118

6—-[ (2-Hydroxyethyl)amino]-N-((1R,28)~-2-{[ (3aR,4R,9bR) -4~
phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]carbonyl}ecyclohexyl)hexanamide
HO N
" Q)
6]
A
m'lq@
H

20 6-Bromo-N-( (1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-

le

iy

2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
vllcarbonyl}cyclohexyl)hexanamide (150 mg, 0.27 mmol)
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OHN\ M/ LCM (ESI) mz: 514 (MH). Exanple 115
Et hyl 3-o0ox0-3-[((1R 2S)-2-{[(3aR 4R, 9bR) - 4-phenyl 5
WQ@2®58e5842 5, 9b- hexahydr o- | H-pyrrol o[ 3, 2- ] qui NRCT/APA065/008558
yl]car bonyl }cycl ohexyl ) am no] propanoate O Q O O~
RSz st ged L ER vB-erdmoetkangdo (Ael) aEx&HSCe fou6 Gohrs.

1R,
R e e

. WyE] eartbr@qde}@yuhtbheaﬂnyhnane]tlameanoanme G &POrabt- wad dried

~ d 518 (M+H 15 Exanple 117
O%?ﬁglﬁﬁﬁé’c*}rf"hs %GlR 3B ?C{J[‘(%J)ah RSO ARCBRERY under

, xa I in
¢ XSRS 8 B0 AN S BUC LS A D e

tPCrASR2Z0G5/ 008558 1l/ <b Jaimth NeRrNaNdgraphy and eluted
with ethyl acetate-methanol (5:1, v/v).to give the title
compound (106 mg, 73%) as a white solid.

LC/MS (ESI) m/z: 533 (MH").

10 Example 119
6-Hydroxy-N-((1R,2S8)-2-{[ (3aR,4R,9bR) —-4-phenyl-
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yllcarbonyl}cyclohexyl)hexanamide

15 A mixture of calcium chloride (88 mg, 0.8 mmol),
sodium borohydride (60 mg, 1.6 mmol), tetrahydrofuran
(2.5 ml) and ethanol (2.5 ml) was stirred under a
nitrogen atmosphere under ice-cooling for 30 min. To the
mixture was added methyl 6-oxo-6-[((1lR,2S)-2-

20 {[(3aR,4R,9bR)—4—phenyl-2,3,3a,4,5,9b—hexahydro—1H—
pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)aminolhexanoate (106 mg, 0.20
mmol) under ice-cooling, and the mixture was stirred at
room temperature for 16 hrs. Water was added, and the

25 reaction mixture was extracted with ethyl acetate. The
extract was dried over anhydrous Na,S0;. The solvent was
evaporated under reduced pressure, and the obtained
residue was subjected to column chromatography using

" basic silica gel and eluted with ethyl acetate to give
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ON H 6-Bronmp-N-((1R 2S)-2-{[(3aR 4R 9bR) - 4- phenyl
2,3, 3a, 4,5, 9b- hexahydro-I H pyrrol o] 3, 2-c] qui nolin-I-
WQ’IZ(]OS/aﬁﬂB(’myl }cycl ohexyl ) hexaneani de (166 ng, OPGODJP2005/008558

hol i ne (28 [, 0.331 nmol) and potassium
gnoﬁéﬁaﬁee ‘E%goﬂﬂ 18 W81 ) d%&e oot etihdidersqeifux
LéﬁMSG(ﬁkﬁn IhﬂZaCQ@QﬁI(Mﬁ+? (3 m). Water was added to

e reaction mxture and the mxture was extracted
Exanpl et h90 acet at e. The extract was dried over

an rous The- sol s evapor at ed under
_égégg&xé’rr’é%é%¥é)_§nd( (R %gyalzne{d[ 3287 fiffe SR ~4-phenyl-
2 s8bgaclued ton bAske nsidd & BebyeQdin 3 C@Lemqgwpbﬂ 1-
and el'ut'ed with et hyl acetate to give the "tit
Yy Ebepotet 53y afohexyl )dsemz ahiide solid. LC/ I\/S (ESI)
n12 559 (M), 15 Exanple 118 6-
yethyl) amno] -N ((1R 2S) -2- { [ (3aR

I-2’/ 3a 4, 5, 9b- hexahydro- | H pyrrol o[ 3, 2-
ui'nol i rN yl ] car bonyl } cycl ohexyl ) hexanam de HO N

ro
6 BrlR 25) 2-{[ (3aR, 4R, 9bR) - 4- phenyl -
~RO ahydro-I H pyrrol o[ 3, 2-c] qui nolin-1 -
yI ] car bonMI } hexyl ) hexanam . de (150 ng, 0.27 mol)

191 WO 2005/ 108802 PCT/ JP2005/ 008558 was stirred in

2- AN HENOLnS il dn 8 8UC 0 Sl e, 1 HAL &I IR 5 ng

added to't reaction nm xturé an mi xtuar
meebtty Acted [Wi (IR g2 byl 2adet g3 £R , TRe 9oR)r-actpnasydr ed
over anh)édrous Na2SO4. The sol vent was evapor at ed
2 s 9b-hexahydro-1H-pyrrolo[3,2-cjquinolin-1-
vllcarbonyl}cyclohexyl)amino]carbonyl}benzoate, the
title compound was synthesized.
LC/MS (ESI) m/z: 510 (MH").
Example 121
4-Hydroxy-N-((1R,2S8)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,%-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yllcarbonyl}cyclohexyl)butanamide

e
v "y
jlﬁk. -
0 £\
©\/Nj';,l©
H
In the same manner as in Example 119 and using
ethyl 4-oxo-4-(((1R,2S)-2-(((3aR,4R,9bR)-4-phenyl-
2,3,3a,4,5,%~hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl) carbonyl)cyclohexyl)amino)butanocate, the title

compound was synthesized.

' LC/MS (ESI) m/z: 462 (MH').
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5 reduced pressure, and the obtained residue was
subjected to basic silica gel columm chromatography

wapasabisved with ethyl acetate-nethanol (5:1,Pr/am200e30008558

give_the'title conpound (106 ng, 73% as a white
E§BF“P&E X345 (ESI) mz: 533 (I\/I-H) 10 Exanple 119

46 1 enyl
7‘?‘%%)/75%{3%@3‘%&2 i{‘(ﬂg %9‘?@3%] gu%o??h‘*ﬁ b=
hgkhhg@ﬂmxﬁﬂ}pymk@h&xy3)hexaqamnhﬂihGIL NN\ OH M H
A mxture of calciumchloride (88 , 0.8 mmol),

Y%é&r‘ﬂm%%hwﬁl&éee@ol hiyrinod Crﬁﬁimnyf-é eRARIrOf AE A
m) and ethanol (2.5 m) was stirred under a
!--sphere under ice-cooling for 30 mn. To

2 was added net hyl 6-o0xo0-6-[((1R 2S)-2 20
{I( ",'o" phenyl - 2, 3, 3a, 4, 5, 9b- hexahydro- | H

pyrre~- i nolin-|I-

yI]carbo ib hexyl ) am no] hexanoate (106 ngy, 0.20
S -toollng, and the m xture was stirred

ature for 16 hrs. Water was added, and

the 25 res€thgn m-<tyre was extracted with ethyl
acetate. The Hext was dried over anhydrous Na2SO4
The sol vent was “@vapor at ed under reduced pressure,

and the obtained residue was subjected to colum
chr o oyr aphyp tisimge £ baeitbysli 14 chl §éLRa@dBletAted with

Bk 5505058 a0 ke 1171 € Aot | B°riG RYseR L
pRrwbilbg 35U @l qubebVBA-ESI) mz: 490 (MH).
yl]carbonyl}cycloheXyl)amino]carbonyl}behzoate (77 mg,
0.14 mmol) in tetrahydrofuran (4 ml) and methanol (1 ml)
was added 2N aqueous sodium hydroxide solution (1 ml),
and the mixture was stirred at 60°C for 16 hrs. The
reaction mixture was neutralized (pH 7) by adding 3N
hydrochloric acid under ice-cooling. The mixture was
concentrated under reduced pressure and extracted with a
mixed solvent of ethyl acetate-tetrahydrofuran (2:1,
v/v). The extract was dried over anhydrous Na,SO,, and
the solvent was evaporated under reduced pressure. The
obtained solid was washed with isopropyl ether-hexane
(1:2, v/v) to give the title compound (51 mg, 68%) as a
white solid.

LC/MS (ESI) m/z: 524 (MH").

Example 123

2-{[((1R,28)-2-{[(3aR,4R,9bR) -4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-

yllcarbonyl}cyclohexyl)amino]lcarbonyllbenzoic acid
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Exanpl e 120
4- (Hydroxynmet hyl ) - N- ( (1R, 2S) - 2-{[ (3aR, 4R, 9bR) - 4- phenyl
W0 25/105802 PCT/JP2005/008558
2,3, 3a, 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n-1
yl'] cardonyl } cycl ohexyl )benzamde OO0 NN\ OHH 1In
nner as in Exanple 119 and using nethyl

(1R 28F9- ([ (3aR 4R 9bR) - 4- phenyl 10
H N3by hexahydr o- | Hpyrrol o[ 3, 2-c] qui nolin-I -

;:aj banyk cycl ohexyl ) am no] car bonyl } benzoate, the
it@eou d was synthesized. LM (ESI) nfz: 510
-

). ple~421 15
4- Hydr oxy- N ( (S) -2-{[(3aR 4R, 9bR) - 4- phenyl -
2,3,3a,4,5, 9b- hexahydro- 1 H pyrrol o{3, 2-c] qui nol i n-1 -

| bony! hexyl ) but ide HOO,, O NHH
U ¢ RS R ihetied ChESE e Pb (Rubtag ik Theshged in
REFBYEnde0 Xk Anb § €1B2S)sRe k61 33RAR IBR) a4~ Aenyly  0.36

2,3, 3a, 4, 5, 9b- hexahydro-1 H pyrrol o] 3, 2-c[ qui nol i n=[ -
myd } rarbdnyi)ieybiydlaexiyig amd hopbutlgnaat @6 mnhe )i the€re heated

t [ . Ld Sl) mz, 462 (MH).
u SR OB 0B (¥ a8 TR B4R BTt B aRpf g 100 THS
sdtvehElRadS)evapbir3aR AR PORY - 4BeWVd -Brdsddrh 5 PRter was

hexahydro-| Hpyrrol o[ 3, 2-c] qui nol i n-1 -
aqqiedappenyile yei shexd vems nektarisdred Ywehhoedhach dacetate.

The extract was dried over anhydrous Na,S0;, and the

X
%Fﬂg

solvent was evaporated under reduced pressure. The
obtained residue was recrystallized froﬁ ethyl acetate-
hexane to give the title compound (136 mg, 87%) as a
white sblid.

LC/MS (ESI) m/z: 524 (MH").

Example 124
2-((1R,28)-2-{[ (3aR,4R,9bR) ~4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]Jqguinolin-1-
yllcarbonyl}cyclohexyl)-1H-iscindole-1,3 (2H)-dione

3. ()
N T

—

//‘
o N_\
: N ""/©
H
To a solution of the compound (70 mg, 0.13 mmol) of
Example 123 and triethylamine (20.9 pl, 0.15 mmol) in
DMF (5 ml) was added DEPC (24.5 pl, 0.15 mmol) under

ice-cooling, and the mixture was stirred at room

temperature for 4 hrs. Water was added to the reaction
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O HOO'ro NHN\ OH 5 To a solution of nethyl
4-{[ ((1R 29) - 2-

w@ p03a6¥8dR, 9bR) - 4- phenyl - 2, 3, 3a, 4, 5, 9b- hexahy dPCF/IR1005/008558

I Ban P BN BARE o FATe RS 9% Rhel 9%hyl acetate,
thet ead of ukan Wﬁéﬂadaﬁgtﬂe%@%ﬁ¥a£éd”bklﬁ¥5 ﬁgd841ed

2N aqueous sodi um hydroxi de sol ution , ‘
ovext @ wisogsi Nee@Oat. 60@ & cx:‘ro.‘ﬂ:ﬁehrts wa‘ﬁweevapactalt@d under

m.xture was neutralized di ng.3N )
E RS R e S Py Hifhr thBeoPbaTER TAG LA s waubd ectea
td5sgancentdgat edounds! SEEURae Ry eaald Xt Sgt §4th
with a mxed solvent of ethyl "acetate-tetrahydrofuran

hezane-ofhyl aThéade r b2t Iwds 1drivovbver givedrius title

t he lwent was or at ed .under reduced.
présgﬂlrde {‘%&]e gOb?g'l r?edagoﬁl %\f&D ﬁ%g with
LCgmpr qEd1)ethes - hexane@ ( 1: 2, v/ v) to give the title

conpound 51 rTg, 68% as a white solid. LG M5 (ESI)
Exapple k2 npl e 123

BB R LI (1 B0 & e 4008 e

2yk] sar, kaqny,l syhkab@xdyo-anmiApleaidianyt } Perz oG sl dn-1-
194 WO 2005/ 105802 PCT/JP2005/008558 Oro NHN HO O N
vyllcarbonyl}cyclohexyl)butanamide

\T/\/gf °

N .u,u(:|
H

To a mixture of the compound (135 mg, 0.30 mmol)
synthesized in Reference Example 23, 4-
(dimethylamino)butanoic acid (60 mg, 0.36 mmol) and
triethylamine (0.167 ml, 1.2 mmol) in DMF (3 ml) was
added DEPC (0.060 ml, 0.36 mmol) under ice-cooling. The
reaction mixture was stirred at room temperature for 12
hrs., saturated aqueous sodium hydrogen carbonate
solution was added, and the mixture was extracted with
ethyl acetate. The extract was washed with saturated
brine and dried over anhydrous Na;SO;. The solvent was
evaporated under reduced pressure, and the obtained
residue was subjected to basic silica gel column
chromatography. The title compound (129 mg, 88%) was
obtained as a white solid from a fraction eluted with
ethyl acetate-methanol (1:0-9:1, v/v).

LC/MS (ESI) m/z: 489 (MH'). ‘
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15

20

O H The compound (135 ng, 0.30 mml ) synthesized in
Ref erence Exanpl e 23, phthalic anhydride (53 ng, 0.36
wornebjiosod triethylamine (91.5 |, 0.66 mmol) WeeEJIP2005/008558

heated 5 Hﬁ reflux in chloroforn1(4 m) for 20 hrs.
The SBfvé %@aﬁ@f“é’t"é’d‘%d@? E&QIRES pt 86sar &xample

144t %rerv@ssyﬁgﬂggl@% t@@lﬁ?xvtt\gl;e ke e](:jgé LAY q’ﬂ%%é?boxyllc

ethyl acetate. The extra er an
aNagsOdin arlde t hemeslaren¢ rwas évaprs Bk ednerda@rxampleed 25 .
The 10 obtai ned residue was recrystallized

ressur
E£ Bt ﬁ?ﬁ acetate- hexane to give the title conpound
| Libd. S Zi_ -
4%&3@);5%1%—% 38 M{S‘nlﬁ?zé? bl HEAR, 4RS5O AT 24 -BAdny1
2236@@R42'S) Pb{ ] e3aR iR ObRE-pyRend [ 2, 3-89 g i @bin-1-

VYT FERFR afﬁf%%sﬁ&z{%@#?“' M e 1, 321 -dione 0

N,,O - To a solution of the conpound (70 ny,
0.13 nnDI) 20 Exanple 123 and triethylamne (20.9

}4\0.15 Bl o DVF (5 m) was added DEPC (24.5 |,
. dﬁ?; i ce-cooling, and the m xture was
rrred oo 'Wgenperature for 4 hrs. Water was
added t oY%fe,reaefti on 195 WO 2005/ 105802

PCT/JPZOOI 8 xture and the m xture was
) etﬁgiiacetate, t he extract was washed

extract ed
Wi th saturated br and dried over anhydrous Na2SO4.

The sol vent was evaporated under reduced pressure,

Lefst hesaht aned 6esi dpsi'was subjected 5 to silica ge
col um chronatography and eluted with
Example 12

N-((1R,28)-2-{[ (3aR,4R,9bR) -4-Phenyl-2,3,3a,4,5,9b-
hexahydro—-1H~-pyrrolo[3,2-clquinolin-1-

yllcarbonyll}lcyclohexyl)pyrazine—-2-carboxamide

LC/MS (ESI) m/z: 482 (MH").

Example 128
(2E) -3-(1H-Imidazol-4-yl)-N-((1R,2S)-2~{[(3aR,4R,9bR)

phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyl}cyclohexyl)acrylamide

197
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10

15

hexane-ethyl acetate (3:1-1:1, v/v) to give the title
conpound (54 ng, 71% as a white solid. LC M5 (ESI)

wWOore@s/ 16862 (M) .  Exanple 125 10 (4- (D net hyl Bei/smepos/008558

-N ((1IR 2S) -2-{ [ (3aR 4R 9bR) -4-phenyl -

2,3,3a,455,9 xahydro-| H pyrrol o[ 3, 2-c] qui nolin-I -
¥I ] carbpnyl | ohexyl)butanamde 0'.\,~HN ON N
Dy t he conpound (135 ng, 0.30 mmol) 15

s lht hesi zétl i & Ref erence Exanpl e 23, 4-
HNTdi et hyl amoﬁ}h noic acid (60 ng, 0.36 mml) and
triethylam pe L?rﬂ 1.2 mol) in DM (3 n) was
added DEP@(0y0607m , 0.36 nmol ) under i ce-cooling.
The reac m xture was stirred at roomtenperature
for 12 20 hrs. Nsaf’ ed aqueous sodi um hydrogen
carbonate sol ut| on\wgs added, and the m xture was
extracted with ethyl acetate. The extract was washed
with saturated brine and dried over anhydrous Na2SO4.
The sol vent was evaporated under reduced pressure,
LGS t hESEDt &l fred 2%6r ddiEdue. was subj ected to basic
E [ |ca1gzed colum chromat ography. The title conpound
38% was obtained as a white solid froma
N—f(f(aIJRLQB)9|2l=l-t{eEj(3\&Rh4Ret9|Bﬁ) a@embﬁgr[ewa@%a;h G By
viv). LCM5 (ESI) mz: 489 (MH+) WO 2005/ 105802
hep@m@geoéﬁmwssolcrrﬁé,ﬁmthgoéemmds of Exanple

S heSI Si t he
yl(]:jgc?ar el%gféggg 3’ ?%ox _)irHacJT%l% aﬁoﬁhe%n%r%’rﬁﬁﬁ&l%%
|n Refere ce Exanpl e 125 Exanple 126 5
@4 yl-N-((1R 2S)-2-{[ (3aR 4R, 9bR) - 4- phenyl -
N\“
:N

@O
N "’//@
H

LC/MS (ESI) m/z: 470 (MH").

Example 130

(2E) -3-(1-Methyl-1H~imidazol-2-yl)-N-((1R,28)-2-
{[(3aR,4R,9bR) -4-phenyl-2,3,3a,4,5,9b-hexahydro-1H-
pyrrolo[3,2—é]quinolin—1~
yllcarbonyl}cyclohexyl)acrylamide
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2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

yl ] carbonyl }cycl ohexyl )butanamde 0., O ~N = "~"NH N
woReeshod8@ MS (ESI) nmfz: 531 (MH). 10 Exanpl epdRTP2005/008558

N ((1R,2S)-2- [(3aR,4R,9bB}-4-PhenyI-2,3,3a,4,5,9b-
Lﬁé&'&hy@r%}-] I—F‘%Wr o11d] 3{¥Hc] qui nol i n-1 -

E¥k&|€féb9 | }cycl ohexyl ) pyrazi ne-2-carboxamde O N
H §li\l ON\N H 15 LC M (ESI) mz: 482 (MH).

NE>2(aﬂf|N,éZ %)282(-2%(36?%, 4R DbR) ddz@henyl ) 2- ¥, (d IR, BHpb-
- 2- aR. 4R, 9bR). - 4- _ '
hﬁﬁéhyl[d-r%?ﬂsl,%am?ioglﬁl hexangdasinebyrréro[ 3, 2- 20
' | . s cly rylan :

TR A Srn e i MO ot (R e ke S

LC/MB (ESW. mz : 496 (MH#+). Exanple 129 5

EL(( R, 2@{[(3%{ 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

$‘

pyrrol o[ 3, 2-c] qui nolin-I-
<\yl cariponyl } cycl ohexyl ) - 1H-i mi dazol e- 2- car boxani de
N

o? N

-~
=

N ”T::j
H

LC/MS (ESI) m/z: 470 (MH').

Example 132
1-Methyl-N-((1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a2,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin~-1-

y%]carbonyl}cyclohexyl)—1H—imidazole—2—carboxamide

AN

. " A

LC/MS (ESI) m/z: 484 (MH").

Example 133

N-((1R,28)~-2-{[ (3aR,4R,9bR)-4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1lH~-pyrrolo[3,2-clquinolin-1-

yllcarbonyl}cyclohexyl)-1H-benzimidazole-5~carboxamide
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0N~ 'NLCM (ESI) mz: 470 (MH). 10 Exanple
130 (2E)-3-(1-Methyl -1 Himdazol-2-yl)-N((1R, 2S)-2-
w@ p03a6¥8dR, 9bR) - 4- phenyl - 2, 3, 3a, 4, 5, 9b- hexahy dPCF/IR1005/008558
pyrrol o[ 3, 2-c]quinolin-1 yl]
carbony$}c ohexyl)acrylamde O NO HN CHs ON H
105802 PCT/ JP2005/ 008558 LC/ Ms (ESI)
10 RI\/H:P) Exanpl e 131
ZS)&?%J 3aR, 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

ﬂexahydro | H gyrnol o[ 3, 2-c]Jquinolin-I 5

yl ] car bo ycy ohexyl) 1H i m dazol e-5-carboxam de O
H N N~ H ), (ESI) mz: 470 (MH). Exanple
132 10 1- MNEt hyll - R 29)-2-{[(3aR 4R, 9bR) - 4- pheny! -

2,3,3a, 4,5, 9b- hex ro-1H pyrrol o[ 3, 2-c] qui nolin-I-

yl ] carbonyl } cycl ohexyl )-1Hi m dazol e- 2- car boxam de
LC/MS (ESI) m/z: 520 (MH').
Example 134

(2E) -3-(1H-Imidazol-2-yl)-N-((1R,28)-2-{[(3aR,4R,9bR) -4~
phenyl-2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-
clquinolin~l-yl]carbonyl}cyclohexyl)acrylamide

To a mixture of the compound (0.319 g, 0.712 mmol)
synthesized in Reference Example 23, (2E)-3-(l-trityl-
l1H-imidazol-2~yl)acrylic acid (0.298 g, 0.783 mmol) and
DMF (10 ml) were added triethylamine (0.3 ml, 2.14 mmol)
and then DEPC (0.127 ml, 0.783 mmol) at 0°C. The mixture
was stirred at the same temperature for 30 min., water
was added, and the mixture was extracted with ethyl
acetate. The extract was washed with saturated brine and
dried (over anhydrous MgS0O,;). After concentration under
reduced pressure, the obtained residue was subjected to
column chromatography using silica gel, and eluted with
hexane-ethyl acetate (4:1-3:7, v/v). (2E) -N-((1R,28)-2-
{[(3aR,4R,9bR) -4-phenyl-2,3,3a,4,5,9b-hexahydro-1H-
pyrrolo[3,2~-c]lquinolin-1l-yl]carbonyl}ecyclohexyl)-3—-(1-
trityl-1H-imidazol-2-yl)acrylamide (0.457 g, 87%) was

obtained as a colorless amorphous form from the object
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H3C I N\\ H/ 15 LC M (ESI) nlz: 484 (MH).
Exanpl e 133
wWOR(A6582S) - 2- { [ (3aR, 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4PGT/M2005/008558
fradﬁ%@@ygrDhF?omﬁaﬁ?eﬁ?c@m@hﬂﬂdmwaa-dissolved in
car bon cycl o 1Hb I m.dazol e- 5;
tot Dajey YEPSEEEI 0EBGDL é&%&bé@o@%%géé’%zlofbeﬁl@ar‘\ X
H 2
1.24§£$%}e féf £Adeq d%oﬂ%&séf%Hﬁ &@@)m{&%uré &é@ﬁﬁéated

5 (2F) (1H1m dazol - 2-yl) -
undéﬁﬁreﬂlﬁx[ﬂﬁ%ﬂ804ﬁan9bRﬁN4aqueous sodlum hydrox1de
phenyl - 3a, 4, 5, 9b- hexahydro-|1 H pyrrol o 8]

SOl‘hH‘PI%I |(ﬁ f—%l])ca‘i’%ﬁny?‘ld}dtﬁfkl%%RVIl)gfcraﬁ a?n(ﬂe gnd the
mixtE y rac%@HH iR denflnbddt e of thiee campaut:

(0. 319 g, O 712 mmol) 10 synthesized in Reference
was Exanmpte (2¥ey 2B)hgdfdutsr iMgFO41H epfdafdien- gppgemfsation

0.298
und§§i€§§ypgﬂlﬁ??%pgrﬁ‘mg¥%4a%ﬁ8ﬂpe Iﬁf?%a%emere added
sub{deiddd o IA8En MERkbritdxaphey Msdng esidasastgel pdand

at the sane tenperature for 30 mn. vvate
eluted with ethyl acetate-methanol (1 7:3, v/v). The
title compound (0.228 g, 74%) was obtained as a
colorless amorphous form from the object fraction.
LC/MS (ESI) m/z: 496 (MH').
Example 135
N—Phenyl—N’—((lR,ZS)—z—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—1~

yllcarbonyl}cyclohexyl)urea

O
-

P

To a mixture of the compound (0.135 g, 0.3 mmol)
synthesized in Reference Example 23, ethyl acetate (10
ml) and 10% aqueous sodium carbonate solution (5 ml) was
added phenylisocyanate (0.039 ml, 0.36 mmol) at room
temperature, and the mixture was stirred for 30 min. The
reaction mixture was extracted with ethyl acetate. The
extract was washed with saturated brine and dried (over
anhydrous MgSO;). The solvent was evaporated under
reduced pressure, and the obtained residue was subjected
to column chromatography using silica gel and eluted

with hexane-ethyl acetate (9:1-4:6, v/v). The title
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15 was added, and the m xture was extracted wi th ethyl
acetate. The extract was washed with saturated brine
w@peas/1e8802d (over anhydrous MySO4). After concRC/IR00008558

under . reduced pr Jre h i pad sresd

conigiistt b L35 Gl bt bhr Srat ey T anhy e me sl | eatgel
Forant St eHeWoldy 26t hexape-ietrhyl acetate (4:1-3:7 ’
_vIV). (2B)-N-((1R 29)-2- '
H-w@samn[mgbaa) ‘4. pheRy00, §78a, B) 5, Fohexandlr d3H ™ -

/Iy 0 -cl qui ngl | R-%- cashonyh} cyxl
2. st%/éyf%Qlil-llﬁm lggz’ol $2%9I )dez:élrdyl g?nﬁélem&)'. ﬁ?mex)é%é@ 3(\/\2/(;2’ -
4 . 53pt gi meddgs Jaxal ok pss Sarft phblis Hor M7 ofn EAeé rob] €t~

200 WD 2005/ 105802 PCT/ JP2005/ 008558 , f i T
6. 0dbt bl hedm) corfpaid® wa8 didsol Tk ?n%zt‘e‘{'?g%grﬂgf'u:?@n’ 689

54) .y 6Nghydroghpor i [ ) .
15 Wy Of b or (6 iacixgh (07288-M .50 1(28H .
( l{Nas ﬁdaéd gropvv! se and the rr)i§<ture was heat(ed und)ér
Lc,gggll ;J(_XE}SED{ Oagzm ;4953N(1Ab}ﬁéous sodi um hydroxi de 5
ution . was added dropw se at 0C, and the
ExafipdeudS8as extracted with ethyl acetate. The extract

N- VRS bed Quer 1 ADRY drous MISPAR - AN ## | £R , 9bR) -4~
@gn_centratpl o\rir%; u)_rs:der r(g(gluced g?essﬁ{rg% tLe abt ai)ned
phd®gl doe 3udn , Subj Bbt-be xah xér am Heirtina® b9l dpHy usi ng

silica, gel, so, el ut.ed wi th I -
c1qaipo g8 i) T o3RRS YRR (BES38 o, T4t ves
ol obtained as a colorless anmorphous formfromthe
t fgactio L MS (ESI) mz: 496 (MH). Exanple
5 MQN -((1R 29)-2-{[ (3aR 4R, 9bR) - 4- phenyl -
2.3, 3an4, sOb=Hexahydro- | H pyrrol o[ 3, 2-c]'qui nol i n-1.-

yl] caHboryl } gycl ohexyl)urea 0 0 / "
Y], ca H~rg/‘/§¥§ yl) 4 \ NN"0 HHNM

0, S
H

" The compound (0.172 g, 0.384 mmol) synthesized in
Reference Example 23, triethylamine (0.163ml1l, 1.15 mmol)
and 4-chlorophenylisocyanate (0.0709 g, 0.461 mmol) were
stirred for 4.5 hrs. in tetrahydrofuran (10 ml).
Saturated aqueous sodium hydrogen carbonate solution was
added to the reaction mixture and the mixture was
extracted with ethyl acetate. The extract was washed
with saturated brine, dried (over anhydrous MgSOy4) , and
the solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using
silica gel (30 g), and eluted with hexane-ethyl acetate
(19:1-1:4, v/v). The title compound (0.210 g, ca. 100%)
was obtained as an amorphous form from the object

fraction.

LC/MS (ESI) m/z: 529 (MH').
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To a m xture of the conpound (0.135 g, 0.3 nmmol) 20
synthesi zed in Reference Exanple 23, ethyl acetate (10
workgosaes$0210% aqueous sodi um car bonat e sol ut i onPC¢BIrH0)5/008558

was added phenylisocyanate (0.039 m, 0.36 mmol) at
r oom TR @npelditieng apamprand st of eExagpsts rk2d foExmple
EN h i m e g e it t hyl

1 GRerate PeaEse! IR e VRRRE Mo p sl 4

chbrirpepamd g etls beyerna tady dhoth MSHe . mEhe 30l yenin
was evapaqrated under _ reduced pressure, and the

E%ﬁ’f‘ﬁﬁﬁe&%ses‘i”augx\%@ls%b}%ét ed to colum

5 E,@Qﬁﬁ@tmaphy using silica gel and eluted wth
heXane-et hyl acetate (9:1-4:6, v/v). The title 201 WO

N-2005MeQ5087 HCTh ¥ P2008/-0085832 S¢erppound3 48, 135 9 R P144-
was obt ai_n a n rphous . formfromthe qbject

P’??%%?rfénﬁ %‘1? Nixrzg ¢ é%c xghydres IF-my ¥ oplody /2 -

c Pad®nd148 (% 7 ) -3.60 (3H,
ﬁ?, 3.80- 4. %?%%?r%o%%}%7%%&%41@'3'{91&@5%%1 Hz), 5.67
(1H, d, J=s£4.2 Hz), 5.90 6.01 (1H, m, 6.50-6.60 (1H,

. @2- (1H, m, 6.89 (1H br s), 6.94-7.07

\CE%@T M- 1897.50 (10H, m) L MBS (ESI) nfz: 495 (MH)

6

m, 6

N- (4- Chl or oph ?/\}\)-N, -((1R 29)-2-{[ (3aR 4R 9bR) - 4-
phenyl - 2, , &y'5, 9b- hexahydr o- 1 H pyrrol of 3, 2-

c] qui nol i . bonyl }cycl ohexyl )urea C1 / | 1011
\ NAN" HH é N- H The conpound (0.172 g, 0.384
mmol ) synt hesi zed Yn 15 Reference Exanple 23,

triet h¥l am ne (0.163nl, 1.15 mmol) and

10 LGNS| 6ESEAem/A3 5089andME (0. 0709 g, 0.461 mol) were
Example 138 .
N- (4-Methylphenyl)-N'-((1R,28)-2-{[(3aR,4R,9bR) -4~

phenyl-2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yllcarbonyl}cyclohexyl)urea

o

N\

L o
H

LC/MS (ESI) m/z: 509 (MH').

15

Example 139
N- (4-Fluorophenyl)-N'-((1R,28)-2-{[(3aR,4R,9bR) -4~
phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2~-

20 clquinolin-l-yl]carbonyl}cyclohexyl)urea
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stirred for 4.5 hrs. in tetrahydrofuran (10 m).
Sat ur at ed aqueous sodi um hydrogen carbonate sol ution
wor®s/1estoded to the reaction mixture and the m RCTIIRR00FBSSSS
20 extracted with ethyl acetate. The extract was
washe (ijﬁ saturated brine, dried (over anhydrous
ySQA) df Ot he sol vent was evapor at ed under reduced
Fpkegsrei T resi due was subjected to colum
chr omat ogr ap _ﬂwsing silica gel (30 g), and el uted
with hexg ethyl acetate 25 (19:1-1:4, v/v). The

title cohpaupne (B5210 g, ca. 100% was obtained as an
anor phous f oHm f the object fraction. LC/ M5 (ESI)

mz: 529 (M#). 202 WD 2005/ 105802 PCT/ JP2005/ 008558
LOHESf dEHSSW ng/ eompdndevsf ) Exanpl e 137 - Exanple 155

and e 159 were synthesized using the
Exame i?pggélng i socyanates in the same manner as in

| | 4Brmle1 _
Nﬁ"?ﬂ?ﬁ%’?%’;ﬁéﬁ??@’@((lR 2S) - 2- {[E(Fsa%e 4I-'2 9bR) 13070

hekehyldrd - 13{-Brur4 03 0B hexahydiod H-pyt+ol of 3, 2-
ui nolin-1-yl1lcarbo I} ycl hexyl) urea ~0 ONNH
Yf\li(g %ﬁ Yﬁﬁ%yféi’%@ Y% “525 (MH+).  Exanpl e 138
(B {1 Vet phepy) bhurrﬂmg@ 2-{[(3aR, 4R, 9bR) - 4-
phenyl - 3a, 4, 5, 9b- hexahydro- | H pyrrol of 3, 2-

c]qU|nq£ Q:};yl]carbonyl}cyclohexyl)urea 0 00 /\ HH
F W

\ < > N o
F

F H H }([\I’\

@@@
H

LC/MS (ESI) m/z: 563 (MH").
Example 141
N-(3-Chlorophenyl)-N'-((1R,28)-2~-{[(3aR,4R,9bR)-4~-
phenyl-2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 529 (MH").

Example 142
N-(2-Chlorophenyl)-N'-((1R,2S)-2-{[ (3aR,4R,9bR) -4~
phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clguinolin-l-yl]carbonyl}cyclohexyl)urea
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CH 15 LM (ESI) mz: 509 (M#). Exanple 139 N

(4- Fl uorophenyl) -N- ((1R 2S) -2-{ [ (3aR 4R 9bR) -4-
wWEhb@agbss®, 3, 3a, 4, 5, 9b- hexahydr o- | H pyrr ol o[ 3, 2ZPCRDP2005/008558
c]l qui nolin-1-yl]carbonyl}cycl ohexyl)urea 203 WD
05/ 1®58 / JP2005/008558 0 O F/ \ NH"1 HN-~
ESI) mz: 513 (MH). Exarrpl e 140
((AR, ) 2-{[(3aR 4R 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b- 5
Hdxahydr og %Hmrol o[ 3, 2-c] qui nol i n- |

yl ] car bony I} ohexyl) N -[4-

(triflug )phenyl]Jurea 00 FF/ \ NCH ~ F HN -\
CnNHY S {5 mz: 563 (MH). 10 Exanple 141 N
(3- Chl oropheﬁyl)@ - ((1IR 29) -2- { [ (3aR 4R
9bR) -4-

yl ,3a,4,5 -hﬁﬁh dro-| H pyrrol o[ 3, 2- ‘
L@?gg &%]ﬁ 4%} g’%&bo }Xycl ohexyi)urea 0 0 / \ NN
EXamplél143 N
N-Benzyl-N'-((1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-
5 2,3,3a,4,5,%9%-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-
yllcarbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 509 (MH).
Example 144

10 N-(4-Methoxybenzyl)-N'-((1R,28)-2-{[(3aR,4R,9bR) -4~
phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clquinolin~l-yl]carbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 539 (MHY).

15 Example 145
N- (4-Fluorobenzyl)-N’'-((1R,2S)-2-{[ (3aR,4R,9bR) -4~
phenyl-2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-
clquinolin-l1-yl]lcarbonyl}cyclohexyl)urea
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H 15 LM (ESI) mz: 529 (M#). Exanple 142 N
(2-Chl orophenyl) -N - ((1R 2S) -2-{ [ (3aR 4R 9bR)
W0 2005p6880y | - 2, 3, 3a, 4, 5, 9b- hexahydr o- | H pyr r ol oPGr/B2005/008558
c] qui nol i n-1-yl]carbonyl } cycl ohexyl) urea 204 WO
2005/ 1058Q2 PCT/ JP2005/008558 0O 13 \ CI HH OMN H
LC MB ( ) mz: 529 (M+). Exanple 143

N -2 ((1R 2S)-2-{[(3aR, 4R 9bR) - 4- phenyl - 5
,af4, 5,°Qb= hexahydr o- | H pyrrol o[ 3, 2-c] qui nol i n- 1
carbnyg cl ohexyl)urea 0 OO NNHHN--~ H
E VB ( 1z: 509 (M) Exanple 144 zo N
(4- Met hox§ bgriz -N - ((1R 2S) -2-{ [ (3aR 4R 9bR)

-4- phenyl - I2 3 4,5, 9b- hexahydro-| H pyrrol of 3, 2-
c] qui nolin-1-yl]carbonyl}cycl ohexyl)urea 000 NHHN

1 7usH @R AN &L VBs6FS! ¥ 2 539 (NHH)

Example 146

N- (2-Phenylethyl)-N’'~((1R,2S)-2~-{[(3aR,4R,9bR) ~4-phenyl-
5 2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clguinolin-1-

yllcarbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 523 (MHY).
Eiémple 147

10 N-(4-Cyanophenyl)-N’'-((1R,2S)-2~-{[(3aR,4R,9bR)-4-phenyl-
2,3,3a2,4,5,9b-hexahydro-1H~pyrrolo[3,2-c]Jgquinolin-1-
yllcarbonyllcyclohexyl)urea

O
@0“
s

LC/MS (ESI) m/z: 520 (MH").

NC—@—N

15 Example 148
N-1,3-Benzodioxol-5-y1-N’'-((1R,28)~-2~{[ (3aR,4R,9bR) -4-
phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin~l-yl]carbonyl}cyclohexyl)urea
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15 Exanple 145 N- (4-Fluorobenzyl) -N - ((1R 2S) -2-{
[ (3aR, 4R, 9bR) -4- phenyl-2, 3,
w@2004/16580h- hexahydr o- | H pyrrol of 3, 2- PCT/JP2005/008558
c] qui nolin-1-yl]carbonyl }cycl ohexyl )urea 205 WO
2005/ 1058 CT/JP2005/008558 N NOOO HHN--\ F

rl@ Ld%l f) mz: 527 (MH#+). Exanple 146
efs

1)-N - ((1R 2S)-2-{[ (3aR, 4R, 9bR) - 4- pheny

2, 3, 3a 4,5, 9b- e—\ahydro | H pyrrol o[ 3,2-c]quinolin-I-

yl] carbo cyql ohexyl )urea 0-~~-N COHH N--~ nN H
LG M5 (ES N (MH+). Exanmple 147 10
'I\I-(4-Q/anopher]_yl ((1R 25)-2-{ |

(3aR 4R, 9bR) - 4- phe

3 , hex r pyrrolo[3 2-c]quinolin-|-
Léfl‘?sczr”?*é&ﬁyln}/c@cl E y(?‘%rea 00 NC/ \ NNs, HHN-~
E 1d 14 M5 (ESI) mz: 520 (M#). 15 Exanple 148
, 3- Benzodi oxol -5-yl -N - ( (1R, 25)-2-{[ (3aR 4R 9bR) - 4-
N-Cyclohexyl-N'~((1R,28)-2-{[(3aR,4R,%9bR) ~-4-phenyl-
5 2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2~-clquinolin-1-

vl]lcarbonyllecyclohexyl)urea

LC/MS (ESI) m/z: 501 (MH").
Exémple 150

10 N-(4-Isopropylphenyl)-N’'—-((1lR,28)-2-{[({(3aR,4R,9%2bR) -4~
phenyl-2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 537 (MH").

15 Example 151
N-Ethyl-N’'—-((1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2~clgquinolin-1-
yllcarbonyllcyclohexyl)urea

207



phenyl - 2, 3, 3a, 4, 5, 9b- hexahydr o-| H pyrrol o[ 3, 2-
c] qui nol i n-1-yl ] carbonyl }cycl ohexyl )urea 206 WO
wWQR®514BBB02 PCT/ JP2005/ 008558 41 _3Ng H N-~ PCT/HP2005/008558

LCMS (ESI) mz: 539 (MH) Exanple 149

N- exyl -N -((1R 25)-2-{[ (3aR 4R 9bR) - 4- phenyl - 5
2,@ 2205, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nolin-1 -
/yﬁ] H:arﬂﬁn | }cycl ohexyl)urea OD ONL N H LG M5 (ESI)

mz: 501:(NH+). Exanple 150 1o

N-(4 opnopyl phenyl )-N - ((1R 29)-2-{[(3aR 4R, 9bR) - 4-

phen i 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-
c] qui nol ki n- | ] car bonyl } cycl ohexyl )urea O Q N~-N 'O
HHN~ i NOH LOM (ESI) mz: 537 (MH). 15

LEK4APHESIHL m/z: 447 (MH') .

N-Ethyl - N - ((1R 2S)-2-{[ (3aR, 4R, 9bR) - 4- pheny -
EW%#’\% 9b- hexahydro- | H pyrrol o[ 3, 2-c] qui nol i n-1 -

NY1opabRonyiy cy el oRexd) us e 058! _
S ESR Cherts ey ) R AR MR 03 b eny 1
2,3,3a2,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin~-1-

vl]lcarbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 461 (MH").

Example 153
N;Butyl—N’-((lR,ZS)—z—{[(3aR,4R,9bR)—4—phenyl—
2,3,3a,4,5,9p-hexahydro~1H-pyrrolo[3,2-clquinolin-1-
vl]carbonyl}cyclohexyl)urea

8]
NN /LI\N\“O

H H =
0" N

LC/MS (ESI) m/z: 475 (MH").

Example 154
N-Hexyl-N’-((1R,28)-2-{[ (3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9b-hexahydro~1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)urea
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/-H~HNNN (0 liz~ LM (ESI) mz: 447 (M),
Exanpl e 152
woRdosomsepyl - N - (( 1R, 2S) - 2-{[ (3aR 4R, 9bR) - 4- pheCH/IP2085/008558
2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yI] carbony]}c hexyl)ureaO HHO-N\ M HLCNM
Exanpl e 153 1o

N- uty 1R 28) 2- {[(3aR, 4R, 9bR) - 4- phenyl -
2,3, 3a, 4, h;@roIH-pyrroIo[32c]qumolin-l- .
yl] carbonyl}c cl ®hexyl )urea O HH = O-N N H LC M5

(ESI) mz: 4 ). 15 Exanpl e 154

N- Hexyl - N - ( Sa2- 4] (3aR, 4R, 9bR) - 4- phenyl -

2.3, 3a, 4, 5, 9b- hex';éhy| H pyr rol of 3, 2- ¢] qui nol i n-1 -

yl'] carbonyl }cycl ohexy¥&jurea 208 WO 2005/ 105802
Lg&ég%%%%/ 0n9§§:58509 I\h\)IH+ )H. HN H LCOM (ESI) nlz:
Example 155
Ethyl N-{[((1R,28)-2-{[ (3aR,4R,9bR)-4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]lguinolin-1-

yllcarbonyl}cyclohexyl)amino]carbonyl}-beta-alaninate

0
E"OZC\/\NJ\N\“O

"H H 4iy

LC/MS (ESI) m/z: 519 (MH").

Example 156
N;(B—Hydroxypropyl)—N'—((lR,ZS)—Z—{[(3aR,4R,9bR)— -
phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]lcarbonyl}cyclohexyl)urea

In the same manner as in Example 120 and using the
compound synthesized in Example 155, the title compound
was synthesized.

LC/MS (ESI) m/z: 477 (MH").

Example 157

N-{[((1R,25)-2-{[(3aR,4R,9bR) -4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2~c]lquinolin~1~

yl]carbonyl}cyclohéxyl)amino]cafbonyl}—beta—alanine
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Exanpl e 155 Et hyl
N-{[((1R 2S)-2-{[(3aR 4R 9bR)-4-phenyl 5
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl ] carbonyl } cycl ohexyl ) am no] car bonyl } - bet a- al ani nate
Etorzco~ k N HHORN N H LC/ M (ESI) miz: 519

N%qa e 156 to N- (3-Hydroxypropyl) -N -
((1R 25) Ha/{N (3aR, 4R, 9bR) -4-
phenyl - 2, 37°3a5 4,5, 9b- hexahydro-| H-pyrrol of 3, 2-
c] qui nol i ] car bonyl }cycl ohexyl )urea 0 0 HO-~

N ~- N 0 H In the sane nmanner as in -
Exanpl e 120 &nd the 15 conpound synthesized in
Exanpl e 155, the title conmpound was synthesi zed.

LO MIHESEPmpbznd} 770 (REHE) g, Exah®pVemt®L) synthesized in

N- 1R, 2S) - 2-{[(.3aR, 4R, 9bR Phenyl -2, 3,.3a, 4, 5, 9pb-
E§%$%é% %ﬁﬁﬁ {é§ %&qﬁéyi %fé& mﬁ&gibx1%% Soluglon
(! gear hanylg cy@hotﬁ%{ﬂ )) &pd Pe] g%ﬁ&@@d}lﬁeh@t@iaampeuo ml)

209 WD 2005/ 105802 PCT/ JP2005/ 008558 HO2C"'
al 60EMWNEoE I8 His. After allowing to cool to room

temperature, the reaction mixture was diluted with water
and 1N hydrochloric acid (0.814 ml) was added. The
mixture was extracted twice with dichloromethane and the
combined extract was dried (over anhydrous MgSO4), and
the solvent was evaporated under reduced pressure. The
residue was subjected to column chromatdgraphy using
silica gel (30 g), and.eluted with ethyl acetate-
methanol (1:0-4:1, v/v) to give the title compound
(0.171 g, 86%) as an amorphous form from the object
ffaction.

LC/MS (ESI) m/z: 491 (MH').

Example 158

N'3"-{[((1R,28)-2-{[(3aR,4R,9bR) -4~-Phenyl-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2~c]Jquinolin-1-

vl]lcarbonyl}cyclohexyl)amino]carbonyl}-beta-alaninamide

o
H2NOC\/\NJ\N\\\©
H H A

9

The compound (0.171 g, 0.348 mmol) synthesized in
Example 157, ammonium chloride (0.0261 g, 0.488 mmol),
triethylamine (0.0685 ml, 0.488 mmol) and
diethylcyancphosphonate (0.07 ml, 0.418 mmol) were

stirred in DMF (5 ml) under ice-cooling for 1 hr and at
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The conpound (0.211 g, 0.407 mmol ) synthesized in
Exanpl e 155 and i N agueous sodi um hydroxi de sol ution

w@ 081ds8nd , 0.814 nmol) were stirred i n net haneCT/§P005/008558

M% 5 at 60C for 2 hrs. After allowegjg to cool to _,
resBmteamrature, fafe T Bkt i oRMRRHSE VRS8P epdium

h%mg\g@; LarB8Ha 1N hyrechbar 'aadaq&&téQ %%emad&@a to the
added. m xture was extracted twce wt
relachllomomenh’aueeaadld hich e cnigitmeck ea(as aektwaas:’cohsd edith

r anhydr ous and | o the sol vent
LK TP LR tncior | Poa S T betaromared b fusaiaurated

5 b%ﬂﬁbemd@q_é@ ¢ol UM G PARLAY! MFBO US| %dSthleC%oqLa}ent was

10

15

20

g), and eluted with ethyl acetate- nethanol
eyaporated windeto r@dmcecmepretslselrtmnpd&h@ r¢@ithe gyas

=T8T b eR2 AN SR PhgUS Lor M LEOm LS, O0) eeh 19 IIAC L00s e
gkt 3130] b()lPariﬁ@) eZuHe(dBaﬁéB 8@8&14 f&@aaltezn%&?aﬁafz 1:0-
b- hexahydro-1 Hpyrrol o[ 3, 2-c] qui nol i n-
4 y1} ca/monytg cg@;V@héklﬂ )@ﬁ-h@] carronya g - b8t éia?l &hi ngdkd as
The conpound
2R 02091 PO ShR i b W RSt 260 T L ERGRANE 157
Leymeni(emohly i de400. 0AGL* g. 0. 488 mml ),
trlethylan1ne (0.0685 m, 0.488 mmol) and 25
%nophosphonate (O 07 m, 0.418 nnDI) wer e

Eé}%i’i %0 (V(d %%; %821 uﬁ%ﬁBZg&’i?)@O@g‘g r ooﬁ&r ane

2 j Bppar at, @ o ek alifyd raat LM apgd raquedis2 sedigwinolin—-1—-
h}\;dr o%en car bonate solution and water were added to

v} hearpeactd vv ¢t Rbery Wmi e | fedney hhamérol Kergeate
with ,

A)K@\
N\\

\
'llz>"

’\\

N

@

LC/MS (ESI) m/z: 567 (MHY).

Iz :-

Example 160
4—({[((1R,2S)-2—-{[(3aR,4R,9bR) ~4~-Phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-

vl]lcarbonyllcyclohexyl)amino]carbonyl}amino)benzamide
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ethyl acetate. The extract was washed with saturated 5
brine, dried (over anhydrous MyS04), and the sol vent

wor®s/1esapor at ed under reduced pressure. The rEGI/aRee05/008558

was subjected to colunm chromat ography using basic

sica gel (30 g) and eI ut ed with ethyl
ace g< et hanol . 0- v/iv) to give the title
Haflonpd (O/ﬂ % as so an anor phous form from
the 0 et f c{\+ L MS (ESI) mz: 490 (MH).
|6 15 Et H
4 ({[((1R 2S) - 2- &p@aaR 4R, 9bR) - 4- phenyl
2,3,3a, 4,5, 9b-he ahyEro I H pyrrol o[ 3, 2-c] qui nol i n-1 -

15

yl ] car bonyl }cy xyI ) am no] car bonyl } am no) benzoat e
0 H3CO/ N O ,, c.;;0 LC/M5 (ESI) mz:
567 (MH+). Exanpl e 60"

C B
4-({[((1R 29)-2-{[(3aR 4)-4-Pheny|-2, 3, 3a, 4,5, 9b-

hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl ] cdrrbortyé } aymleohr@cyme)earriino]irx:ﬁmnyll}aarli&%)m@zﬂﬂhd@le

1 2005/1 02 PCT/ JP2005/ 008558 O, HzN LA -

16 PO \RE S PR E n g TR A RER ] ST Bhandl XSS SAELY
trEéaﬁpt@eli%napwuﬂal Ra st heyconpeurdsynt hesi zed in

Exanple 159, the title corrpound was synt hesi zed.
LC/MS (ESI) m/z 538 (MH').
Example 161
N-(3-Methoxypropyl)-N'-((1R,28)-2-{[(3aR,4R,9bR)-4-
phenyl-z,3,3a,4,5,9b—hexahydro—lH-pyrroio[3,2—

c]guinolin-1-yl]carbonyl}cyclohexyl)urea

The compound (0.2092 g, 0.467 mmol) synthesized in
Reference Example 23, 1,l-carbonyldiimidazole (0.151 g,
0.934 mmol) and triethylamine (0.21 ml, 1.49 mmol) were
stirred in DMF (5 ml) under ice-cooling for 1 hr. 3-
Methoxypropylamine (0.143 ml, 1.4 mmol) and triethylamine
(0.196 ml, 1.4 mmol) were added at the same temperature,
and the mixture was stirred at room temperature for 14
hrs. Water was added to the reaction mixture and the
mixture was extracted with ethyl acetate. The extract
was washed with saturated brine, dried (over anhydrous
MgS0O4) , and the solvent was evaporated under reduced

pressure. The residue was subjected to column
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5 LM (ESI) mz: 538 (MH#). Exanple 161
N- ( 3- Met hoxypropyl )-N - ((1R, 2S)-2-{[ (3aR 4R, 9bR) - 4-
Web@syoss® 3, 3a, 4, 5, 9b- hexahydr o- | H-pyrr ol of 3PQF/JP2005/008558

ckgw nolin-1-yl]carbony]}cycl ohexyl)urea 0 MO ~N
CRRPM2HOG TEREY H1S 18 9H Sthbl €8nfSdndl (D @bg gndo enlewted with

SRR eSSy SO0 OALE B v, e v

ccbmpetlln.yil a&rﬁ 12260921 99%) hégammhbonm@usstflomnedfrdsm the
under ice-cooling for 1 hr. 3 15

O%?ﬁ%xfﬁ i ne(0.143 m, 1.4 nmol) and

&8t Rylsayi B/ (04896 fyu+ L. 4 nmol) were added at the
same tenperature, and the mxture was stirred at room

t enpelttes ufelftowi‘_n@ drmspo\mtda ofasEzddedet d §he- Example
factl on m xt.ure, anglxt he, hure was extracted with
hyF*&c &t 1egfge Hsa]clfgz*é fas AtdsHedC AR 9 amines in

tﬁs@tsléateeqlabmé@ adriied f:omep1anhygdrous MySH), and
the sol vent was evaporat ed under reduced pressure.

Expmpkesi@Rie was subjected to colum 212 WD 2005/ 105802

P / 005/ 85 Gghro 0 phy j si L el (30
N BRRCER O b T ek r - BSbr At d- el TRrbR PP 74 toheny1-
2Vviy3ata gl %iﬂ@xahyb&omfmpymo(l% [&ngc] aa%n@ﬁl@nl—
anor phous formfromthe object fraction.
Vi ybanyl l4gic Y apexy ITher €al | owi ng corrpounds of
Exanpl e 162 - Exanpl e 174 were synthesized using the

corresmmd amne's in the sane manner as in
EtB@nmh ) anpl e 162 10 N (2-Et hoxyet hyI) -N -
((1R 2{ [ (3aR, 4R, 9bR) -4-phenyl -
N

©\/Nj K
H

LC/MS (ESI) m/z: 491 (MH').

Example 163

N-[2- (Methylsulfonyl)ethyl]-N'-((1R,2S)-2-
{[(32aR,4R,9bR) -4-phenyl-2,3,3a,4,5,9b-hexahydro-1H-
pyrrolo[3,2-clquinolin-l-yl]carbonyl}cyclohexyl)urea

(@)
MeOZS\/\NJ'I\N\\\O

H H_:
04\y“\

©ﬁ©
H

LC/MS (ESI) m/z: 525 (MH").

Example 164

N-((1R,28)-2-{[(3aR,4R,9bR) -4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
vllcarbonyl}cyclohexyl)-N'—-(2-pyridin-2-ylethyl)urea

213
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15

2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl] carbonyl }cycl ohexyl)urea 0 EtO,, NN H H OMN
w@aNsHbS8T/ MS (ESI) nfz: 491 (M) . 15 Exanpl BCTUER00§/008558

thylsulfonyl)ethyl] -N - ((1R, 2S) -2-
%{M? 9bR) - 4- phenyl - 2, 3, 3a, 4, 5, 9b- hexahydro-| H
qU|noI|n 1-yl] carbonyl }cycl ohexyl ) urea
I\/bOZS~l+N)H_§M;\ HHOMW N H20 LCOM (ESI) mz: 525
16

(M)
N-((1R, 2 (SaR 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

hexahydr 2 o[ 3, 2-c] qui nolin-I-

yl ] car bonyl }q-yclxyl )-N -(2-pyridin-2-ylethyl)urea

213 WD 2005/ 105802 PCT/ JP2005/ 008558 0 NAN,,' O H HORN
LOANS HESIIQ M £ ESBR4m (MH'S5R4 (MH+) . Exanple 165 N- [

2- ({ [LL{1IR 2 S) -2- { [ (3aR 4R O9bR) -4-Phenyl 5
E’?’“}S]S% Jﬂfé , 9b- hexahydr o- | H pyrrol o[ 3, 2-c] qui nol i n-1 -

stticaqqqnmlﬁ cys) ohexyl )Rr Nek , 68RY0yl pn 8AY10)

et hyl ] acet am
2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2-clguinolin-1-
vllcarbonyl}cyclohexyl)amino]carbonyl}lamino)ethyl]acetam

ide

o)
AcHN\/\NJ\N\\\O

H HO

W
I/Z>I

-\

o

. 0y, :

LC/MS (ESI) m/z: 504 (MH').

=z Z

Example 166

N-(3-Methylbutyl) -N’-((1R,2S)-2-{[(3aR,4R,9bR) -4~-phenyl-
2,3,32,4,5,9b-hexahydro~-1H-pyrrolo[3,2~-c]lquinolin-1-
yllcarbonyl}cyclohexyl)urea

)\ANiN\“Q
H H

oé\g\l

. ~
H

LC/MS (ESI) m/z: 489 (MH").

Example 167

N- (3-Morpholin-4-ylpropyl)-N'-((1R,258)-2-{[(3aR,4R,9bR) -
4-phenyl-2,3,32,4,5,9b~hexahydro-1H-pyrrolo[3,2-

clguinolin-l-yl]carbonyl}cyclohexyl)urea

214



ide 0 ACHN''-'NJLM\, H HORN CON H LG/ MB (ESI)
mz: 504 (M#). 10 Exanple 166
wmqosﬂmnnw butyl)-N - ((1R 2S)-2-{[ (3aR 4R, 9bRYCHIReIN08558

233a4 ahydroIH-pyrroIo[SZc]qumollnI-
/@QOUMR% ohexyl)urea OMNM\" HHOM 15 LO M5
K:SS) m N Exanpl e 167
3- Mor hoI g propyl) N -((1R 29)-2-{[(3aR, 4R 9bR
3,

- 4-phenyl - &4, 5, 9b- hexahydro-1 H pyrrol of 3, 2-
c] gui nol i n- Cc rbonyl }cycl ohexyl )urea 214 WO
2005/ 105802 2008/ 008558 O rN'-"NN QI HH OMW
H LG MS (ESI) mg: (M#). Exanple 168

N[ 3-(2- Q(Opyrrolid' -1-yl)propyl]-N -((1R 2S)-2- 5
éwg Rgég)QbR} %ny(l 3 3a, 4, 5, 9b- hexahydro- | H
ol 2-% ﬁw y) 1 carbonyl }cycl ohexyl ) urea
EfdnprdVies"--N N' H HORN N
N-[3-(2-Oxopyrrolidin-1-yl)propyl]-N'-((1R,28)-2-
5 {[(3aR,4R,9%9bR)-4-phenyl-2,3,3a,4,5,9-hexahydro-1H-
pyvrrolo[3,2-clguinolin-1~yl]carbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 544 (MH").
Eiample 169

10 N-[3-(1lH-Imidazol-1-yl)propyl]-N’'-((1R,2S)-2-
{[(3aR,4R,9bR) ~4~-phenyl1-2,3,3a,4,5,9%9b~-hexahydro~-1H~
pyrrolo[3,2-clgquinolin-l-yljcarbonyl}lcyclohexyl)urea

LC/MS (ESI) m/z: 527 (MHY).

15 Example 170
N-((1R,2S8)-2-{[(3aR,4R,9bR)-4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1lH-pyrrolo[3,2-c]quinolin-1-
yllcarbonyllcyclohexyl)-N'-pyridin-2-ylurea

215



H LCOM (ESI) mlz: 544 (MH). Exanple 169 to N [ 3-
(1H I m dazol -1-yl) propyl] -N- ((1R 2S) -2-

w@ p03a6¥8dR, 9bR) - 4- phenyl - 2, 3, 3a, 4, 5, 9b- hexahy dPCF/IR1005/008558
yrrolo[3 2-c]qui nolin-1-yl]carbonyl}cycl ohexyl)urea

N 1-N NN,c NHHORN MN\H LCOM (ESI) nmlz:
%ﬁ#§:> 15 Exa le 170

{[(3aR 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-
dt o- Ikhpxrrolo[B 2-c]lquinolin-|-

| ohexyl)-N -pyridin-2-ylurea 215 WO
07 P‘ / JP2005/008558 0 O N O HHNN H

6 (MH). Exanple 171
N-((1R 2S)-H{[ , 4R, 9bR) - 4- Phenyl - 2, 3, 3a, 4,5,9b- 5
hexahydr o- 1H pyrrol o[ 3, 2-c] qui nol i n-1-

L{#% gﬁgﬁﬂﬁlkﬁzgtoggﬁyl&ﬁﬁljpyridin-3-y|urea ONO O

Example 171

N-((1R,28)-2~-{[(3aR,4R,9bR) ~-4~-Phenyl-2,3,3a,4,5,9b-
5 hexahydro-1H-pyrrolo[3,2-c]jguinolin-1-
yvllcarbonyl}lcyclohexyl) -N’'-pyridin-3-ylurea

. O,
BT

N\

e

LC/MS (ESI) m/z: 496 (MHY).
Example 172

~

10 4-Phenyl-N-((1R,28)-2-{[(3aR,4R,9bR) ~4~phenyl-
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-

yllcarbonyl}cyclohexyl)piperidine-l-carboxamide

LC/MS (ESI) m/z: 563 (MH').
15 Example 173

N-((1R,2S8)-2-{[(3aR,4R,9bR)-4-Phenyl-2,3,3a,4,5,9b-

216



CHL LCOM (ESI) mz: 496 (MH). Exanple 172 10
4- Phenyl - N- ( (1R, 2S) - 2-{[ (3aR, 4R, 9bR) - 4- phenyl -
wWQ2®536e5842 5, 9b- hexahydro | H pyrrol o 3, 2- c] qui NPCT/AR2A005/008558

hé?sll&aqb ARV e ?%Eﬁﬁhﬂl}l%eo%%éf‘i%ﬂi?m s ON

loh -N'—(2 -t 1
((1R 2’%57 YT LSRR bR ~4%phed Th 5189 p eyt urea
216 WO 005‘802 PCT/ JP2005/ 008558

exahy rrolo[3,2-c]quinolin-I- yl] carbonyl}
W@l!w (2,2,2-trifluoroethyl)urea OF N
H[DHFI—& HFO\I—--\ H 5 LCOM (ESI) nlz: 501

Ex
|\|-th hoxy N - ( 28) 2-{[(3aR 4R, 9bR) - 4- phenyl -
2,3,3a, 4,398 ‘ahydro | H pyrrol o[ 3,2-c]quinolin-I-
yl'] carbqg cyc| ohexyl )urea O H3CN/\N\\% HHON

N~ Y

5 LC/MS (ESI) m/z: 501 (MH").
Example 174
N-Methoxy-N’'-((1R,28)-2-{[(3aR,4R,9bR) ~4-phenyl-
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yl]lcarbonyl}cyclohexyl)urea '

%T::]
10

LC/MS (ESI) m/z: 449 (MH").
Example 175
N-(l-Acetylpiperidin-4-yl)-N'-((1R,2S)-2-{[(3aR,4R,9bR) -
15 4-phenyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]carbonyllcyclohexyl)urea

3 O
FONY %
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N ***| () H10 LM (ESI) mz: 449 (M#). Exanple
175
woRqoiadsser yl pi peridin-4-yl)-N -((1R, 2S) - 2- {[ ( 3n€y/JR0EHNRS558
)- 15 4-phenyl -2, 3, 3a, 4, 5, 9b- hexahydr o- IFprrroIo 3, 2-
c] qui Hm%%ﬁ%&f@&ﬂ@&ﬁﬁr*}wépoﬁ@eﬂ) (9 ed%30900 H ¢ Homol) ,

e MO A0 L OpEO2 s BTN ) Pzé’o%%ggﬁg 3981 ol ).

yl'i soni pecotinic ‘acid
diphenhybarsh¢ By 282 zilde 2(014620iml am2l. 01 mmol) were
di phenyl phosphoryl azide (0.432 m, 2.01 mmol) were
s&}FFPEd L tolwehe (10 m)) aetgsB@°Eof ox 1 shr¥hj sThis

rd £EEL AN Wi XL WEE W@%E%i?&@@&‘%&oeboﬁoﬁémﬂbom ﬁsmperature,
tenperature, added dropw se to a suspension of e

am@odmdp@ﬁ.% Yo als4GPemwidnsyft hdse zedmpound (0.18 g,
renc le 23 an trie | am ne 169
0 0 ) R P AR raio i ReEBhAES BtatPe Mk iane
tﬂ@étﬁ&&&h%é‘ ofp2i6bra1 Vi es1 AQowas ﬁﬁidﬁgttr%htﬁﬁrofuran
reaction mxture and the m xture was extracted w t
(thy) , agacattdie Thexsxrmeaota sas thastest fort alwéutr@r arwater

d.b d hyd
w3 TeiiE VL cURPBTAT DhREI Foditbd Hpr NS S vas

exhthea £€8HAUA MASe EHDL ealRA 4 9 COl BB :3 16 OFBy 08T aRdhed
using silica gel (30 g) and eluted with ethyl

wigdet webepetiighota tareteB byine  t drgiak {deeti eindiydrous
i e RS R T
pﬁ&@@@ké 176he residue was subjected to column
chk;owrsggggrgp%gengélng (s(l:lil?.czas)gel{ [ gSaR 4Rar?gR)el?1tpehdenv¥lth
ethyl acetate-methanol (1:0-7:3, v/v) to give the title
compound (0.192 g, 88%) as an amorphous form from the
object fraction.

LC/MS (ESI) m/z: 544 (MH').

Example 176
N-Methyl-N-phenyl-N’-((1R,2S)~-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yvllcarbonyll}ecyclohexyl)urea

Sk¥e

e
@\/Nj"/,
H
The compound (0.134 g, 0.299 mmol) synthesized in
Reference Example 23, triethylamine (0.135 ml, 0.963
mmol) and N-methyl-N-phenylcarbamoylchloride (0.056 g,

0.33 mmol) were stirred in dichloromethane (5 ml) for 24

hrs. Saturated agueous sodium hydrogen carbonate
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2,3,3a, 4,5, 9b- hexahydro-1 H pyrrol o] 3, 2-c] qui nolin-1 -
yl ] carbonyl }cycl ohexyl)urea ~* NNHOM H 25 The
\V@mmmnmnd2(0.134 g, 0.299 mol ) synt hesi zed i NPCT/JP2005/008558
ference Exa trleth | anmi.ne (0,1 0,963
SGTBE S A8 nREHSC. RpHobS| EEPOMGYH Rl BLPGE (2 bsBhg,
mﬂxaﬁr@ﬂﬁésW@k@r&@ﬂé&“&ithb%wyywH@%BQE% (57mly) dPfract
24 hrs. Saturated aqueous sodi um hydrogen carbonate
W@&swv@h.@obwwssgatm‘q@ionM@@Bwsr1sdl Ubiverr washydrous

e react on_mxture and th e was
Mggﬁf a(:te ee?(ﬁ VeREetd%. SHRBO&R etreacg} aﬁ§ wEdeed
piésBugat.ur atrﬁd BE s DEueldidfd ONPEcarRRY HOUSC1VHEDH) ,

and the solvent was evaporated under reduced 5

Cfp¥%’§§[§PQraﬂ?¥éleé§FL@@e Sdebieabpedt elB @ oo tokndn eluted with
h gel (30..9),and. elut
h R AT Lo tRaR (W P TIT O PG GaSenats (TetLe
ceoppandd (0.189 g, 91%) ass aanaaﬁlrdaﬁmts §0E61rfrrf apdhethe
object fractjon. 10 LG M (ESI) mlz: 509 (MH).

,OQQ%ﬁE drpeiion.

¢?ﬁ§13 29y i£(3§ o4 - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

xahy I o- I pyrrol of -c]quinolin-I-

Egd@piﬂkxﬂWI}cyclohexyl)p|perldlne | -carboxam de O
a mxture of the conpound

N{%%&%52§>7?1#Lﬁ%9§ 4§w%4%klﬁe8mﬁﬁﬁ%ﬁ%r%néé Exahp? -
h&3ah byl 13681 260443, 2 —clquinolin-1-

yl]lcarbonyl}cyclohexyl)piperidine-l-carboxamide

m’ '///@
H

To a mixture of the compound (0.135 g, 0.3 mmol)
synthesized in Reference Example 23, ethyl acetate (10
ml) and 10% aqueous sodium carbonate solution (5 ml) was
added piperidine-l-carbonyl chloride (0.089 g, 0.6 mmol)
at room temperature, and the mixture was stirred for 3
hrs. The reaction mixture was extracted with ethyl
acetate, and the extract was washed with saturated brine
and dried (over anhydrous MgS0O,). The solvent was
evaporated under reduced pressure, and the obtained
residue was dissolved in tetrahydrofuran (5 ml).
Triethylamine (0.084 ml, 0.6 mmol) and piperidine-1-
carbonyl chloride (0.044 g, 0.3 mmol) were added at room

temperature, and the mixture was stirred for 3 days. The
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m ) and 10% aqueous sodi um carbonate solution (5 m)
was added piperidine-1-carbonyl chloride (0.089 g,
w@2®s5mosh) 20 at room tenperature, and the m xXeCr/&P2085%008558
stirred for 3 hrs. The reaction m xture was extracted
rﬁFFﬁl&ﬂnﬂleEéFaW@SzﬁﬂnFﬁétéﬁﬁ%%tuﬂﬁ§ﬁmﬁﬂﬁﬁFﬁﬁtHressure
218! 40l etibebae S i | edobovel Ay eys M 2dB8 . The
sol vent evapor at ed der reduced pressure,
miRéualst aaauedeﬁﬁra@s:laﬂjemmah ditdhsdl vedetate, and the

t et rahydr of ur an Tri et hyl am ne, (0. 084,
SHHBRf rvcﬁ%i%?P%.dnéﬂllthcaﬁﬁamt%ﬂmés Példoﬂrbed (over

5 afn3dieRly wes6, pddeslh at sLAQMn{ SFRET alWR r 20dat B8 ge
m Xture was stirred for 3 days. The 219 MD 2005/105802

r PCIL P2 Q05 98568 ande dtli ¢ onemiixiug erawmssobiearnigdt €d column
under reduced pressure nd 10%.aque

H BB iee Uttt o e HEER. Oftle” TS BLECRE ith hexane-

eEX{lagiRGMd h(etRylp .acetaye) ard dhee eKLr aGl M8Scompound
washed with saturated brine and dried (over 5

(@nh@dr gus MR s Tre aod vehtusad avapbramedhendspject
redgced pressure and the residue was subjected to

‘chr omat ogr aphy using silica gel, and el uted

Lewih hexxane-m et byl sgcetmai®e) (7: 3-0: 1, v/v) to give the
title cowgound (0.125 g, 86% as an anorphous form
Exampde hk?%bj ect zo fraction. LG/ MS (ESI) mz: 487

N8 35D P F (38R 4R ) 20ARBSAY LT 3407 4 90"
hé&exBhveico-1H+ Py Eelie] (3 ,22433; nguAdlo i-A-115

| ] car bon I bi cycl of 2. oct - 2-yl ) benzam-de O-~ D
yﬁj%ﬁrépgfa }p%ﬁéoHZ 2.2Joct- Zle)benzamlde (

N-f(z 3R§ 3-{[(3aS, 4S, 9bS) - 4-phenyl -2, 3, 3a, 4, 5, 9b-

NH 7=0

10

15

and
N-((25,3R)-3-{[(3aS,4S5,9bS) -4-phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]guinolin-1-

20 yllcarbonyllbicyclo[2.2.2]oct-2~-yl)benzamide

and
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hexahydro-1 H pyrrol o[ 3, 2-c] qui nolin-1 20
yl ] carbonyl } bi cycl o[ 2. 2. 2] oct-2-yl )benzamde NH O ON

WO Rk@bk/103d0and 220 WO 2005/ 105802 PCT/ JP2005/ 008BGBJIP2005/008558
N- R,3--[(aS4898-4-phenI233a459b-
SRRy ST B b 35 2O BPa i gy £33 34 8 o
hﬁk]a%@ers iﬂagpgwoq[@fi-,zleq'qu?i-ryéi?ﬁﬂzam de NH /-0 0
an
Y M €29 B8Ry 1 BbifpyedR UR BbR) o4-piteryl ) Be823a 4 &, 9b-
hexahydr o- 1H pyrrol o[ 3, 2- c] qui nol i n-|
}bicyclo[2.2.2]oct-2-yl)benzamde NH O O
@ 10 To a solution of the compound (200 ny,
nthesi zed in Reference Exanple 23 and
' Hchf‘cna/ (65 ng, 0.47 mmol) in
di &nl oron¥thane (4 m) was added dropwi se w
i (140 ng, 1.4 mmol), and the m xture was
roomtenperature for 1 hr. Water 15 was
eaction m xture, and the m xture was
extractegwlt Nl oroform The extract was dried (over
anhydr ous' Na , and the solvent was evaporated. The
resi due was subjected to colum chromat ography using
5 dwsic silica gel (5 g), and eluted wth hexane-et hyl

N-((2S8,3R)-3-{[(3aR,4R,9bR) -4-phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clguinolin-1-
yllcarbonyllbicyclo[2.2.2]oct-2-yl)benzamide

B>

H

10 To a solution of the compound (200 mg, 0.42 mmol)
synthesized in Reference Example 23 and benzoyl chloride
(65 mg, 0.47 mmol) in dichloromethane (4 ml) was added
dropwise triethylamine (140 mg, 1.4 mmol), and the
mixture was stirred at room temperature for 1 hr. Water

15 was added to the reaction mixture, and the mixture was
extracted with chloroform. The extract was dried (over
anhydrous Na;S04), and the solvent was evaporated. The
residue was subjected to column chromatography using
basic silica gel (5 g), and eluted with hexane-ethyl

20 acetate (6:1-1:1, v/v) to give a mixture of the title
compound (170 mg, 80%) as an amorphous form. The mixture

was subjected to high performance liquid chromatography
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20 acetate (6:1-1:1, v/v) to give a mxture of the

title conpound (170 ng, 80% as an anorphous form
wab@smossoure was subjected to high perfor manceCT/IRpad#008558

chr omat ogr 521 WD 2005/ 105802 PCT/JP2005/ 008558
50 Hg o BT CALEY RS cBPIMIARE & Mo ConRRRER

(£RR338S33aR 4418 98R) - (&h g'g%) m@%s‘)@]@ﬁz{‘ﬁqeas a&an amorphous

anorphous " formfromth Irst eluted fraction, the
feompbget YIRS, BR84S 43 1908) £(62 tipn M/ashebtcalnrredlad

r.pho om the seco el ut d fraction,
(£ IR Es Db T e MG uae Mt Gas ot iomagphous
£ &8maR r3P HHHWUSe chaumd 1ope fhe rhhid b€l UEE@ fdxd b @Ra
and the conpound (2S, 3R, 3aR 4R, 9bR) (1 ng) was

(2Bt 3Pnée Sast Andafbr didusng f owensf roématmeﬁoaﬁt larel amedphous

f 79 N:1_(1R
%rﬂ?‘: Ig%%k)t]he (Eégfr%{ihﬁ t % ﬁ% tl and[ tg'le compound

(2s 33823450, 4b; hexrahydro Auﬁ pwéeolocl{t?aﬁn@aiqwsn@ﬂ rhrhorphous
yl )car bonyl ] c%/cl ohexyl } benzam de O 00 O OO N-\ N

fopm Rrpry the fousth mluted Sraction.
I henyl - 2, 3, 3a, 4, 5, 9b-
E’Ee@%%}gﬁlﬁk py)r/rol o[ 3,2-c]quinoline (130 ng, 0.48
N-OPL R z@szzRD tiaﬁbe@ﬁbyéﬁﬁf PD}§¥M|eQ|F1%)<18-n@31§ﬁEﬁ>§'WJ c
acid (131 1), rr:g rrg)t{aﬂljf
2+m3a(é7 5rvg9b @esehmg 1%CEY6Fﬂ°t]1q %56&@}1 in-1-
i€ rred at room
)e%%g?é%’qeﬂ%@l§g %S’lmgf{\?é?gpled aqueous sodi um

hydrogen carbonate sol utio S added to the reaction
tu‘nd the m xturena xtracted wi th et hyl

acéyat’e. 'f, e extract wa s wi th saturated brine,
R e$l| (o r anhydr ou and 25 the sol vent was
porate he I esi vvas subNeted to colum

chrorrmﬁy using silicg .~.- 50 g) and
N

A mixture of 5-methyl-4-phenyl-2,3,3a,4,5,9b-

hexahydro-1H-pyrrolo[3,2-clguinoline (130 mg, 0.48 mmol),

(IS;ZR)—Z—(benzoylamino)cyclohexanecarboxylic acid (131
mg, 0.53 mmol), WSC (116 mg, 0.61 mmol), HOBt (97 mg,
0.63 mmol), acetonitrile (5 ml) and tetrahydrofuran .(5
ml) was stirred at room temperature for 12 hrs.
Saturated agqueous sodium hydrogen carbonate solution was
added to the reaction mixture and the mixture was |
extracted with ethyl acetate. The extract was washed
with saturated brine, dried (over anhydrous Na;S04), and
the solvent was evaporated. The residue was subjected to
column chromatography using silica gel (150 g) and
eluted with hexane-ethyl acetate (4:1-1:1, v/v) to give
the title compound (200 mg, 84%) as an amorphous form.

LC/MS (ESI) m/z: 494 (MHY).
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eluted with hexane-ethyl acetate (4:1-1:1, v/v) to
give the title conmpound (200 ng, 849 as an anorphous
WO e00sm10580C/ MS (ESI) niz: 494 (M) . 222 WO 200B¢T/DER8ER2008558
PCT/ JP2005/ 00855_8 The foll ow ng conpounds were .
synt Hd§ Bl 4ordEa HPBRABBASIY SHROWRY Rt Past 22 @, using the

[ Sy zed [ &

CSTEPREN) MIPL LY ] el OB AR B s 2
1nHReﬁsremm$WMxmmpmeelhnﬁitEeExam@(iﬂBﬂhe same manner as
(1R 2S) - 2q{[(3aR4S 9bR) - QIcIopropyI-233a459

Eﬁ@%aﬂrﬁdrla H PRSP0 [CE e ey §FPn SRR fied

E,yg,li fL0bg }cycl ohexyl) - 4- net hoxybenzamde O OO O |
] '_%9 o?)(djl\/B(ESI) mz: 474 (M#). Exanple 181

NN (1RR2ED2- ([ (3aR, 48,,97&;%)-144eglylcdlmpomﬂ>y2 3.33,% 54 95, 9b-
exa ro r 0 ul |
bR RO BT ERERI Y 23 e EP Bl g de 0 00 N- -
yll\\/{ca@bb'ng IV L ESh & x 3 =4 —ﬁ@tﬁ@/l&'{{;}yenz@&ﬁl Le 182
((1R 25)-2-{[(3aR 4S, 9bR) - 4- Cyclopropyl - 2, 3, 3a, 4, 5,9

b- hex@dro | H pyrrol o[ 3,2-c]Jquinolin-I- 20
yl ]Cn:altl yd,}cycl ohexyl)-4-fluorobenzamde 00 A "1 F
N |
e
NV

LC/MS (ESI) m/z: 474 (MH").

Example 181

N-((1R,28)-2-{[(3aR,4S8,9bR) -4~-Cyclopropyl-2,3,3a,4,5,%9b-
hexahydro-1H-pyrrolo[3,2~c]quinolin~-1-
yvl]carbonyl}lecyclohexyl)-3-phenylpropanamide

0 <:}o
Ny
N

LC/MS (ESI) m/z: 472 (MH").

Example 182
N-((1R,28)-2-{[(3aR,4S,9bR)~-4~-Cyclopropyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lgquinolin-1-
yvllcarbonyllcyclohexyl)-4-fluorobenzamide

Lc/Ms (ESI) m/z: 462 (MHY).

223



10

- 15

20

N H LM (ESI) mz: 462 (M#). 223 WD 2005/ 105802
PCT/ JP2005/ 008558 Exanpl e 183

wWOR(A6582S) - 2- { [ ( 3aR, 4S, 9bR) 4- Cycl opropyl - 2, 3PGHJRLO&Y/ @S558
b- hexahydro-|H pyrrol o[ 3, 2-c]quinolin-|-

Exanrle b % I}cycl ohexyl )- N - phenyl urea O00 HHNS5 H

Nll\/l-(%?f g) 2 I[Id(éa 45?% %%5 Iopr%ﬁégﬁz,3’,3%1?3,’&,’5’9]0—

h@bahly@xahylﬂﬂpyhﬂrmﬂrd[d:‘ 02-3¢2qu]mmlrtuh+m -1- 1o

b L oh 4- met h I \ X00
wu G R RBER e ey TR s 489 (W)
Ex
N- ??épR, ) - 2 {[(3aR, 4S, 9bR) - 4- Cycl opropyl -2, 3, 3a,4,5,9

13- \Jtexghydro-1 H pyrrol o 3, 2-c] qui nolin-| -
E,arl-bon ycl ohexyl)-N -ethylurea 00 /-NCH '~ H_
NV (r )y MO MS (ESI) nlz: 411 (MH). Exanple 186
20 NP ;I-N- ((1IR, 2S) -2-{ [ (3aR 4R 9bR) -4-
(3-thien g 3§7 .
LC/MS (ESI) m/z: 459 (MH").
Example 184
N-((1R,2S8)~2-{[(3aR,4S,9bR)~-4~-Cyclopropyl-2,3,3a,4,5,9b-
hexahydro—1H-pyrrolo[3,2-clquinolin-1-
vl]lcarbonyl}cyclohexyl)-N'—-(4-methoxyphenyl)urea

9 (0,
o—<:>~NkN %
_\
CL.
AV
LC/MS (ESI) m/z: 489 (MH").
Example 185
N-((1R,2S)~-2-{[(3aR,4S,9bR)-4-Cyclopropyl-2,3,3a,4,5,9%9b~
hexahydro-1H-pyrrolo[3,2-clquinolin-1-~
vllcarbonyl}cyclohexyl)-N’—-ethylurea

0
NLN 3?
/ N H
H N"\\
: NV

LC/MS (ESI) m/z: 411 (MHY).

Example 186
N-Phenyl-N'-((1R,2S)-2-{[(3aR,4R,9bR) -4~ (3-thienyl) -
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-clguinolin-1-
yl]carbonyl}cyclohexyl)urea '
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15

2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

yl ] carbonyl }cycl ohexyl )urea 224 WO 2005/ 105802
weEQDsAeBOD5/ 008558 ONN'Q H Ho WN nN H CS LCPOBIKESGY(08558

mz: 501 (MH). Exanple 187

Et hyl - (1R 2S)-2-{[(3aR 4R 9bR)-4-(3-thienyl)- 5
,3/&4 b- hexahydr o- | H pyrr ol 0[3 2-c]quinolin-|-
]

N:aero }cycl ohexyl)urea 0 I-'"-N Nxx H HORN (X~N
H HY M m z: 453 (MH). Exanple 188 1o
N-ButyI-Rr (J\ 25)-2-{[ (3aR, 4R 9bR) - 4- (3-t hi enyl ) -

2,3, 3a, -hexahydro | H pyrrol o 3, 2-c] qui noI in-I-

yl ] car hexyl )urea 0 H3C' --~~N )~N " HH =
O~\N~HCS%5 C/$/B(ESI) mz: 481 (M#) Exanple 189
N ((1R 25)-2-{[(B3aR 4R, 9bR)-4-(3-Thienyl)-2,3,3a,4,5,9

L(??Mlgeﬁ%@&qr om}é—l; pglbrlol &&éﬁ, F clquinolin-1- 225
Example 187
N-Ethyl-N'-((1R,28)-2-{[(3aR,4R,9bR) -4~ (3~thienyl) ~

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clguinolin-1-
yllcarbonyl}cyclohexyl)urea

Rl
/\NJKN“‘ -

H Hogky
@Nj‘wlés
H —

LC/MS (ESI) m/z: 453 (MH").
Example 188
N-Butyl-N'-((1R,28)-2-{[(3aR,4R,9bR) -4~ (3~-thienyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clgquinolin-1-
yl]lcarbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 481 (MH").

Example 189
N-((1R,28)-2-{[(3aR,4R,9bR)~4-(3-Thienyl)-~2,3,3a,4,5,9%9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-
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WD 2005/ 105802 PCT/ JP2005/ 008558
yl ] carbonyl } cycl ohexyl )-1H 1, 2, 3-benzotri azol e- 5-
weambossmni de 0 NI H N/ p/\N- 5 LC M5 ( ESI)PaT/2R20832008558

il]M—H). Exanpl e 190 .
Y eeflbozgal PCYEL9aR %R bbRil-4- 23-Srhp @Ry PEriaz Bke 455, 9
e o- I Hpyrrolo[3,2-c]quinolin-I-

cha yl }cycl ohexyl ) terephthalanmide 0 H H2N OMWN

0 HCS 10 LC (ESI) mz: 529 (M+) Exanple 191
2- Vet hyl ON- 4 1R, 2S) -2- { [ (3aR 4R 9bR) -4-
3 thie 21
4 5\3 exahydro-| H pyrrol o[ 3, 2-c] qui nol i n-1 -
onyI }cga;[ ohexyl )terephthalam de 0 H3C H H2N
Kcs —ZK WD 2005/ 105802 PCT/ JP2005/ 008558

LC/I\/IS (ESI 843 (M) . Exanple 192
2- Met hy! - R 2F) - 2- {[ (3aR 4R 9bR) - 4- (3-t hi enyl ) -
N

gy F
N

5 LC/MS (ESI) m/z: 527 (MH").
Example 190
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (3-Thienyl)-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]Jgquinolin-1-
vllcarbonyl}cyclohexyl) terephthalamide

"1,
s\

\\\\

N .'I// =
H S
10 =

LC/MS (ESI) m/z: 529 (MHY).

Example 191

2-Methyl-N"4"-((1R,2S)-2-{[(3aR,4R,9bR)-4-(3-thienyl) -
15 2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]gquinolin-1—

yllcarbonyl}cyclohexyl) terephthalamide

o)
HaC N

HoN 5
2 04%\

226



10

15

5 2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2- c] qui nol i n-1|
yl ] carbonyl } cycl ohexyl ) - 1H benzi m dazol e- 5- car boxam de

W@20M5809802 ~. H3C--< | HH/ ON N H LC M (EJ/JP20952008558

540 (M#H). 10 Exanple 193
N ((I R 29)-2-{[(3aR 4R 9bR)-3a- Met hyl - 4- (3-thi enyl ) -

Le/8s3aEE D), Yy hexaydr fmliH; pyrrol o[ 3, 2-c] quinolin-I-
yl' ] carbonyl } cycl ohexy )benzam de 0 O, _ NHNL cQ H

Exempbe | 3935 (ESI) mz: 500 (MH). Exarrple 194

2 bh R aZRyof | LR ah o b 2 o h oy ) -
2 yB}3aar4b®y95€uékah@>@a&abmz€5}&%1?@[33V@ %?%gﬂrpé%% 1-

PCT/ JP2005/ 008558 MeO NH N-
hbgafpﬂgp }q&gﬁﬁh@xygg lH-benzimidazole~-5~carboxamide

N- Phenyl - N - ((1 2S)-2-{[(3aR, 4S, 9bR) - 4-propyl - 5
2, 3, 3a, 4, 599b- hydroIl—l-pyrrolo[32c:]qU|noI|nI-

yl]N eyclohexyl )urea H 0"
ol ﬁm

\\\

: :N: P
H S

-

LC/MS (ESI) m/z: 540 (MH').

Illl

Example 193
N—((lR,ZS)—Z—{[(3aR,4R,9bR)—3a—Methyl—4—(3—thienyl)—
2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
y%]carbonyl}cyclohexyl)benzamide

o {7

o)
SV A
Crs
H QS
LC/MS (ESI) m/z: 500 (MH").
Example 194
4—Methoxy—N—((1R,ZS)—2—{[(3aR,4S,9bR)—4—propyl—

2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—1—
yllcarbonyl}cyclohexyl)benzamide

227
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15

| HOMN H LC/M (ESI) nmfz: 461 (MH+). Exanple 196
so N (4-Methoxyphenyl) -N- ((1R 2S5 -2-{ [ (3aR
W@ 3)05908RY2 - 4- PCT/JP2005/008558
propyl - 2, 3, 3a, 4, 5, 9b- hexahydro-| H pyrrol o[ 3, 2- c]
gui nol i n-:-yl ] carbonyl } cycl ohexyl) urea NO', O MO

=R M (ESI) nlz: 491(M—|+). 15 Exanpl e 197
yI) N -((1R 2S)-2-{[(3aR 4S, 9bR) - 4-

e 3 4, 5, 9b- hexahydr o- | H pyrrol o[ 3, 2-

I n- y’i]car bonyl } cycl ohexyl ) urea 228 WO

307 RET /JP2005/008558 HONNHN F=1 OH

479 (M) . Exanple 198

N- Et hyl > N-{jé(m/é) 2-{ [ (3aR, 4S, 9bR) - 4- propyl 5

2,3,3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

Lé’}lllsc‘%ﬁké%ylr&f%/c' gg%xy&v} UJea NH Oro \IHN- ONTf~
Example 195
N-Phenyl-N'-((1R,2S)-2-{[(3aR,4S,9bR)~4-propyl-

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yvllcarbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 461 (MH").

Example 196

N- (4-Methoxyphenyl)-N'-((1R,28)-2—-{[(3aR,4S,9bR) -4~
propyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clqguinolin-l-yl]carbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 491 (MHY).

Example 197

N—- (4-Fluorophenyl)-N’'-((1R,2S8)-2-{[ (3aR,4S,9bR) -4~
propyl-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,62-
clquinolin-l-yl]lcarbonyl}ecyclohexyl)urea

228
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15

HLCM (ESI) mz: 413 (M+). Exanple 199 lo
N-Butyl -N -((1R 2S)-2-{ [ (3aR 4S, 9bR) - 4-propyl -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl'] carbonyl }cycl ohexyl)urea HO,"rO ONHNH LOM -
(ESI) mz: 441 (M+). 15 Exanple 200
Benxol 5-yI -N - ((1R, 2S)-2-{[ (3aR, 4S, 9bR) - 4-
- ,, b, 9b- hexahydro-| H pyrrol of 3, 2-
| n-ﬂ'_-b car bonyl } cycl ohexyl )urea 229 WD
P2005/008558 \ co H~IVH ONH

505 (MH+). Exanple 201
2 I\/Et hyI (1R 28) 2-{[ (3aR 4S, 9bR) - 4-propyl - 5
2, 3, 3a, 4, 570bN ex'afﬁ?droIH-pyrroIo[BZC]qumoIlnI-
yI ] car bonyl }c§7'cl ohexyl ) - 1H benzi m dazol e- 5- car boxam de
j_s~\ CH3, To a suspensi on of
L?iﬁSZS)ESZI){ r[‘/%i%aﬂwR PR L 4- so
I , 3,34, 4,5, 9b- hexahydro- | H pyrrol o[ 3, 2-
Eif‘gﬁjl?%o?'l n-1-yl ] carbonyl } cycl ohexaneam ne
NhEthgdRNor+ delR(,263—rﬁg-{ 0(386,A89bRN-DVErlobyd ) were

229050 3 MU Atk benzl ] dagol ¢ 5 P bR Ack gl -

yl]carbonyl}cyclohexyl)urea

H O"'/fgo

\\/szﬁH y~\

0)

N-1,
propl

N N
H

LC/MS (ESI) m/z: 413 (MH").

Example 199
N-Butyl-N’'-((1R,28)-2-{[(3aR,4S5,9bR)-4~-propyl-
2,3,3a,4,5,9b-hexahydro-1H~-pyrrolo[3,2~-c]gquinolin-1-
yl]carbonyl}cyclohexyl)urea

el

>/'—NH N 1\
T
H
LC/MS (ESI) m/z: 441 (MH').
Example 200

N-1,3-Benzodioxol-5-yl-N’'—-((1R,28)-2-{[(3aR,4S,9bR) -4~

propyl-2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2-

clqguinolin-l-yl]carbonyl}cyclohexyl)urea

229



triethylamne (0.206 m, 1.47 mol) and DEPC (0.0812
m, 15 0.490 mmol ) under ice-cooling, and the m xture
wWoR®5/163802 red at roomtenperature for 15 hrs. RE/Er2005488558
added to the reaction solution, and the m xture was
extract with ethyl acetate. The organic | ayer was
gaturated brine and dried over anhydrous
%amq concentrat ed under reduced pressure.
Lthe obpai ne B‘Z({resn due was subjected to col um
chromat aphy using silica gel and eluted with ethyl
acetate no~(1:0- 9:1) to give the title conpound
(115 ny, 47{2’@ as an anorphous form 25 1H NVR (CDC13)
S: 0.94 (3H, t, J=6. 6 Hz) , 1.20-2.11 (14H, 230 WO
LOOYS/ m@ero)z PCTE JBRG05INBBES8 ), 2.25-2.37 (1H, m,
247 2%@1(1H m, 2.62 (3H, s), 2.95-3.04 (1H m,
(3H, m, 4.31-3.42 (1H, m, 5.57 (1H, d,
2JM5tameN ﬁ(ﬂi eEh-2dd; [ §58R14 0. Fbr) 4 - @d@%ﬁL70
(1 n)698 04(1H1|3,740772(3H , 5 8.06
2(11H3ab|4, . 9 ch #R2hFSINC T B-PBEE oM 2 - ExX amieo pop-1-

( (S S, 9hR
v 51 SUEBEN (i SOk AT B B TR pxaniae
zo yl]carbonyl}c ohexyl ) benzam de 0 M\"*o H N OMWN
2 @ 471 (MH). Exanple 203 15 N ((1R
A N bR) -4- (Methoxynethyl) -
3, 9bH hex@ahydr o- | H pyrrol o 3, 2-c] qui nol i n-1 -
yI ] nyI }cyyﬁtﬂml ) benzamni de 0

ﬁ “uy /\CHs

To a suspension of (1R,2S8)-2-{[(3aR,4R,9bR)-4-

(p&opyl)—2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—
clguinolin-l-yl]carbonyl}cyclohexaneamine hydrochloride
(203 mg, 0.490 mmol) in DMF (4 ml) were added 2-methyl-
lH-benzimidazole~-5-carboxylic acid (86.2 mg, 0.490 mmol),
triethylamine (0.206 ml, 1.47 mmol) and DEPC (0.0812 ml,
0.490 mmol) under ice-cooling, and the mixture was
stirred at room temperature for 15 hrs. Water was added
to the reaction solution, and the mixture was extracted
with ethyl acetate. The organic layer was washed with
saturated brine and dried over anhydrous Mg,S0O,, and
concentrated under reduced pressure. The obtained
residue was subjected to column chromatography using
silica gel and eluted with ethyl acetate-methanol (1:0-
9:1) to give the title compound (115 mg, 47%) as an
amorphous form.

'H-NMR (CDC13)8: 0.94 (3H, t, J=6.6 Hz), 1.20-2.11 (14H,
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N H LCOM (ESI) mfz: 448 (M+). 20 Exanple 204 N
((1IR, 2S) -2- { [ (3aR, 4R 9bR) -4- (l\/bt hoxymet hyl) -
W()Z;(B)sﬂmsdz 5, 9b- hexahydro | H pyrrol of 3, 2- c] qui neCT/a12005/008558

oo /rfgﬁgg%zézc%ﬂgggx 57 ogrségs‘%%ﬁé]o??ﬂﬁgqm 2163 O3H4 =),

L 0=S! Y181 21q) 463 ( | 6,205 45 ¥
? @Sg:sugropgl%enylin)-N%- 3(\4(;% 2§)Ex(fg2¥p{ ?(SaR 4R, 9be (1H ™)

525& Héb@méﬂhyﬂfﬁz 93,13, 4, 6 96- Hé)&ahyfdldo TH-8pyir 1 o0 0931-12) ,

ui-nol cl xyl)urea

SR bl yhl s gucl aleol 6 o Oy 00y,
8106E>«armJ &208) N ((1R 29 -2-{ | (3aR 4R, 9bR) -4-
él\/let hoxynet hyl )
LO/MS3AELT) %/ﬁexéﬁ)pdr@ﬁﬂw pyrrol o[ 3, 2-c] qui nolin-I-

£ Xl }cycl ohexyl ).-N (4-nmet hoxyphenyl )urea H3 p

NH OsN"J O N "4~/ CH3

4-Cyano-N-((1R,2S)-2~-{[(3aR,4S,9bR) -4-propyl-

2,3,3a,4,5,9b-hexahydro~1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 471 (MHY).

Exémple 203
N-((1R)-2-{[(3aR,4R,9bR) ~4- (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}cyclohexyl)benzamide

QAO

@j""u /o\

N

LC/MS (ESI) m/z: 448 (MH").

Example 204
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)-N’-phenylurea

231



15 LG/ M5 (ESI) mz: 493 (M#). Exanple 207
N-Ethyl-N - ((1R 2S) -2- { [ (3aR 4R, 9bR) -4-
w@ pshaessynet hyl ) - 232 WD 2005/ 105802 PCT/ JP20PGT/DX8&HB 3558
2,3, 3a, 4, 5.9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl'] carb cyclohexyl)urea \"-NH 0*11'v'v,O0O ON ~
N 5 L ESI) mz: 415 (M#). Exanple 208
P 5-yl-N -((1R 2S)-2-{[ (3aR 4R 9DbR) - 4-
255 Xgl_f 3, 3a, 4, 5, 9b- hexahydr o- IFprrroIo[3,2
olin

- c]qub ]carbonyl}cyclohexyl)urea NOo:, O
NH N ~ M 10 LOMS (ESI) mz: 507 (MH+).
Exanpl ¢ ) - N ((1R 2S) -2-{ (3aR 4R 9bR) -4-

( Met hoxyw# W .~

2,3,3a,4,5, 9b+hexahydro | H pyrrol o 3, 2-c] qui nolin-I-
15 yI}carbonyI)cycIohexyI) 3-[4 (trifluoronethyl)
phenyl]acrylamide O NH CF3 H

LC/MS (ESI) m/z: 463 (MH').
Example 205
5 N—(4—Fluorophenyl)—N’—((lR,ZS)—Z—{[(3aR,4R,9bR)— -

(methoxymethyl)—2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—

clquinolin-l-yl]carbonyl}cyclohexyl)urea

-n:
ZI
2 Uikt Q
=
"y = J‘
O

»)
“é

9

o ” \

LC/MS (ESI) m/z: 481 (MH").

10 Example 206
N-((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(Methoxymethyl)—
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]carbonyl}cyclohexle—N'—(4—methoxyphenyl)urea

15 LC/MS (ESI) m/z: 493 (MH").
Example 207

N—Ethyl—N'—((lR,ZS)—z—{[(3aR,4R}9bR)—4—(methoxymethyl)—

232



233 WD 2005/ 105802 PCT/ JP2005/008558 LC/ MS (ESI) mz
: 542 (MH). Exanple 210 N ((1R 2 S) -2- { [ (3aR
W(lEl}othﬂR))z 4- (Met hoxynet hyl) - PCT/JP2005/008558
2 3a, 4, 5, 9b- hexahydro-|1 H pyrrol o[ 3, 2-c]Jquinolin-|- 5
2 y?} 3ar Borar SRR ESRERADQ 2L LT PYFRSGH DIt %y F) Baried da—1-

y%(‘gﬁnglbgng\lll}'c;chB'he';!;)-lq&@eéES') mz: 516 (Mi).

N-((1R -2-{[ (3aR 4R 9bR) - 4- ( Met hoxynet hyl ) - zo
2,3,3 b, 9b- hexahydro- I H pyrrol o[ 3, 2-c] qui nolin-1I -

] I '&,,/ggacl ohexyl)-6-nethyl nicotinamde O H &N

N ;=N\ N""""O M LCOM (ESI) nmlz: 463 (MH).
é“Hzm

3,40 ((1R 2S)-2-{[(3aR 4R, 9bR) - 4-

I) 2,3,3a,4,5, 9b- hexahydro-| H pyrrol o[ 3, 2
- 1- b I | oh )b d o.,,.
IIIIC%JI)\I_]\car onyl }cycl ohexyl ) benzam de

5 LC/MS (ESI) m/z: 415 (MH").
Example 208
N-1,3-Benzodioxol-5-yl1-N'-((1R,28)-2-{[(3aR,4R,9bR) -4-
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyl}ecyclohexyl)urea

4, O
@Hj iy, ~ CH

LC/MS (ESI) m/z: 507 (MH").

""'Z

3
10

Example 209
(2E) -N-((1R,2S) ~-2-{ (3aR,4R,9bR) —4- (Methoxymethyl) -

2,3,3a,4,5,9-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-
15 yl}carbonyl)cyclohexyl)-3-[4-
(trifluoromethyl)phenyllacrylamide

AN NN
/:.
CF; o/\[\l—~\

@i[\lj""’l/ O\
H

233
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15

NO HLCGM (ESI) mz: 463 (M+). 234 WO 2005/ 105802
PCT/ JP2005/ 008558 Exanpl e 213 4- (D nethyl am no) -N

W@ eR1eBY2 - 2-{ [ (3aR, 4R 9bR) -4- PCT/JP2005/008558
th th 2,3,3a,4, 5, 9b-hexahydro-| H pyrrol o[ 3, 2
Léyg]sqﬁ)%oq r}%‘/(%yl ]5&% g@ﬁ%l icycl o)l’iele ) benzafn'yde O[ H
le/29%0~., "0 5 H LCM (ESI) mz: 491 (MH)
Exarrpl e 214
NN (((lgRZZ”S) -2={ [ (3aR, 4R SURR) 446de®m?lh¢h)yll> -
2 3,3a,4 exa rrol I nQ
2 837 3oy Bt TH G CPURBAT | E P b G600 DR h=7 -

yf]g%%bﬁ%ﬁ%?%§blb%e%?ﬁﬁi4E$£}1@T%ofgﬂeéwvﬂ%benzamlde

[ (3aR 4R 9bR) - 4- ( Met hoxynet hyl ) - 15
, exahydro | H pyrrol o[ 3,2-c]quinolin-|-
| ohexyl )-4-(trifl uoromet hoxy)benzani de

LC/MS (ESI) m/z: 516 (MH').

Example 211 .
N-((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(Methoxymethyl)—
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyll}cyclohexyl)-6-methylnicotinamide

)fj)k

LC/MS (ESI) m/z: 463 (MH").

o/\Nf-\

@g”"ﬁ/o \

H

Example 212

3,4-Difluoro-N-((1R,2S8)-2~{[(3aR,4R,9bR) -4~
(methoxymethyl1)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo{3,2-
clquinolin-1l-yljcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 463 (MHY).

234



CF30 / 0 15~~N---\ H 235 WO 2005/ 105802
PCT/ JP2005/ 008558 LC/ Ms (ESI) niz: 532 (MH). Exanple
WQ 1®5/105802 PCT/JP2005/008558
4 Cyano- N-((lR 25)-2-{[(3aR 4R 9bR) - 4- (et hoxynet hyl ) -
zampke 213 op. hexahydro | Hpyrrol o[ 3,2-c]quinolin-l 5

e )/ N
@%%%E&%g»ﬁ)éﬁ%? ms; ZayLge f(éazg',]wﬁ orRNt 4=
(m?hnamyl}w 3( (31312,4 25) 9b2-h{e>{al(33@Rp AR-BhRYoid[3,2-
Ckl%%ﬁs%we-ﬂh—ysr}l sagbon vl ECGLREea b oe PREBYII of 3, 2
- c]qui noI i n- | ] carbonyl }cy. cl ohexyl )urea O HNAN H
CN NOH§L ESI) mz: 488 (M#). Exanple 218 15
, §) [ (3aR 4R, 9bR) -4- (Methoxynethyl)
Ja, 415, 9b- hexahydr o- 1H pyrrol o[ 3, 2-c] qui nol i n-1 -

Ny onyl}gyéLF%]r%(yl ) - 1H i ndol e- 5- car boxani de 236
2005/ 1058 P2005/008558 0 CH NC Nt D

LC/MS (ESI) m/z: 491 (MH").

Example 214

N-((1R,28)-2-{[(3aR,4R,9bR) -4—- (Methoxymethyl) -

2,3,3a,4,5,9b-hexahydro~-1lH-pyrrolo[3,2-clguinolin-1-
10 yl]carbonyl}cyclohexyl) terephthalamide |

O/\N—"\

N ", O
H
LC/MS (ESI) m/z: 491 (MH").
Example 215
N-((1R,2S)-2-{[ (3aR,4R,9bR) -4~ (Methoxymethyl) -
15 2,3,3a,4,5,9b-hexahydro-1H-pyrroloi3,2-clquinolin-1-
vllcarbonyll}lcyclohexyl)-4—-(trifluoromethoxy)benzamide

I O
NN

H
CF,0 o/\[\l——\

©[Nj'”"l/ ° \
H

235



H\ NO HLCM (ESI) mz: 487 (MH). Exanple 219
S) -2- { [ (3aR 4R, 9bR) -4-

“Kémmshmwynethyl) 5
5, 9b- hexahydr o-1 H-pyrrol o[ 3, 2-c] qui nol i n-1 -

N ((1IR, 2
3,3a,4

L9/ §aH@3ﬁ§

1RYEI o3| $MEH 1

PCT/JP2005/008558

,2,3-benzotri azol e-5-

2S) -2- { [ (3aR 4R 9bR) -4- zo

E%f?ﬁf%aﬂl ge 0 NN\ H/ O-N_ \ (/ I OTo a solution (5
(1R,

4 ¢ AgahoxNTe! hyR) 223)3281':1{ 7 Sa 8h 4Re B i 6| (Memra0y0E 8hg 1) —

hf?d%gw n%

¢ et

T

Ié éclohexanean1ne
gBYHRRA)C | - FRE Bt abéBal -

pgycﬁghg%§Iﬂbeﬂzﬁ$1@Eﬂ)

enzotri azole-5-

r 1 hr. Wat

0. 480 nnDI) nd DEPC (0.0
i ce-cod |ng:ijnd t he m xt

N&C . T

hexane: et h

ntrat ed
[ rdsi due was

usitg sili

carboxylic acid (78.3 nyg,

79 m, 15 0.528 mmol) under
ur e mas stirred at room

er was added to the reaction

onH and the m xture was extracted wth ethyl
ngnlc | ayer was dried over anhydrous
an

under reduced pressure. 20
subj ected to col um
ca gel and eluted with

yI %cetate (1:1-1:9) to give the title

compound (187 ng, 80% as an amorphous form 237 WO
LOAME/ 185602 ™A JRIGOSIMID8E58 1H NVR (CDCL3) S:

kel 417

5.66 (1H,

d, J=6.9 H? ,
10 (%qppoxymethyl) -2,3,3a,4,

(1H m , 1.26

(1H, m , 1.43 1. 96 (10H m

1(2H m , 2.41 (1H m , 2.95 (1H m,
N-3(8¥adobhddil) AN’ -3. @GR 2 IH-03H.[ Har A R7IORN-49

6.53 (1H d, J=7.3 Hz) , 6.69
5,9b~-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyll}lcyclohexyl)urea

LC/MS (ESI) m/z: 488 (MH'

Example 218

).

15 N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yl]carbonyl}cyclohexyl)-1H-indole-5-carboxamide
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15

20

5 dd, J=7.6, 7.7 Hz), 7.03 (1H, dd, J=7.3, 7.6 Hz),
7.31- 7.34 (1H, n), 7.48 (1H, d, J=7.2 Hz), 7.66 (1H,

W@ 2003405802 Hz), 8.17 (1H, s). LG MS (ESI) niz:P@B®P2005/008558

(M#). Exanple 220 10 N ((1R 2S) -2-{ [ (3aR 4R
9bR) -4- (l\/bt . :
2,3, 3a, 40

ahydro-| Hpyrrol o[ 3, 2-c] qui nol i n-1 -

| 3 ohexyl ) et hanediamde OON,. H NH2
L NS (ESI) mz: 415 (M+). 15 Exanple 221
Xy- N-&%RNZS) 2-{[(3aR 4R, 9bR) - 4- ( net hoxynet hyI
233a45 Rydro-1 H pyrrol o] 3, 2-c] qui nolin-1-
yl'] carbon clo exyl)propanam' de ON, HON-~ NO
H 20 LC MS W6 (MH). Exanple 222

2-et hoxy- N ( (1R, &S) 2-{[ (3aR 4R, 9bR) - 4- ( met hoxynet hyl.)
- 238 WD 2005/ 105802 PCT/ JP2005/ 008558

L@ 3eE415, Y-hexabydrerdh pyrrol of 3, 2- ¢] qui nol i n-| -
yl'] carbonyl } cycl ohexyl)acetamde O kN H

Example 219

N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) -

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-

yllcarbonyllcyclohexyl)-1H-1,2,3-benzotriazole-5-

carboxamide

To a solution (5 ml) of (1R,28)-2—-{[(3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]carbonyl}cyclohexaneamine hydrochloride
(200 mg, 0.480 mmol) in THF were added triethylamine
(0.199 ml, 1.44 mmol), 1H-1,2,3-benzotriazole-5-
carboxylic acid (78.3 mg, 0.480 mmol) and DEPC (0.079 ml,
0.528 mmol) under ice-cooling, and the mixture was
stirred at room temperature for 1 hr. Water was added to
the reaction solution, and the mixture was extracted
with ethyl acetate. The organic layer was dried over
anhydrous Mg,S0,;, and concentrated under reduced pressure.
The obtained residue was subjected to column
chromatography using silica gel and eluted with
hexane:ethyl acetate (1:1-1:9) to give the title

compound (187 mg, 80%) as an ambrphous form.
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10

15

20

O 15~~-N N O H LG M (ESI) mz: 430 (MH). 5 Exanple
223 N-2-Acetyl-N-1-- ((1R 2S) -2-1[ (3aR, 4R 9bR
WG 2005/105802 PCT/JP2005/008558
met hoxynet hyl ) - 5, 9b- hexahydr rrolo[ 3,2

lH = NMRqUiGRE 3 1-01=- ﬂ]%ﬁr Bor%ﬁl } eV o’ﬁéxyl )gq(ilci(ﬁém gd o - 43

mH I
L3I0, B bl e, igh, gles G,

m)033Q37H3 95Rﬂ3ﬁb m), 3.58-3.76 (3H, m), 4.57 (1lH, m),

oxyméltlﬂ)g)% cglzgo'ny }%?cngﬁghy ;ggly? ?a[ﬁ& geO[% %9 1H,

dgw @5\20;7 @zN O 71b3H U Mud EShx7mz,; 744 aMhH).7.31-
a e
7. 3—@—%@xym2,,2-7dl4n‘?et byt NI ( TR DS} - B2 [( FaRBR UR(DBR) - I=7.7

nmet o yl)-2, 3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2
z) '2£ %mggg 105802 PCT/ JP2005/ 008558

ch]M:ng ot n- A7yl ceg Ponyky gy.cl ohexyl ) propananide 0 N
Example 220
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) ~
2,3,3a,4,5,9~hexahydro-1H-pyrrolo[3,2~-clquinolin-1-
yllcarbonyllcyclohexyl)ethanediamide

LC/MS (ESI) m/z: 415 (MHY).

Example 221
3-Hydroxy-N-( (1R,2S)-2-{[(3aR,4R,9bR) -4- (methoxymethyl) -

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}cyclohexyl) propanamide

/rU\ N w
H

HO o/\N——\

H

LC/MS (ESI) m/z: 416 (MH").

Example 222
2-ethoxy-N-( (1R,28)-2~{[ (3aR,4R,9bR) -4~- (methoxymethyl) -
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HOO-N\ M H LCM (ESI) nfz: 444 (MH). Exanple
226 5 (2E) -3- (1HImdazol-4-yl) -N ((1R 2S) -2-{ [
W@ 3aR108R 9bR) - 4- PCT/JP2005/008558

h thyl)-2,3,3 9b- h | H- I 3,
» RO 2Ry ot 5 s e L L P32
yﬂ\bérboﬂ %&%hé&%l)'&é&éé@ GESI) mz: 464 (NH+)
Exanple -2- { [ (3aR, 4R, 9bR)

(thh- nethyl)

2, 3, b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nolin-1 -

yI rb » ycI ohexyl )-2-(1Htetrazol -1-yl)acet am de
I O 15 LC/I\/IS (ESI) mz: 454 (MH).

Eaanpl e 2

N-((lR 3aR 4R, 9bR) - 4- ( Met hoxynet hyl ) -

2,3, hxahydroIl—l-pyrrolo[320]qU|noI|nI-

yI]ca b }c Cl ohexyl ) - 4- oxo- 4H pyr ane- 2- car boxam de

240 05/ 1580/20iCT/ JP2005/008558 O ON H

Iz

LC/MS (ESI) m/z: 430 (MH").

5 Example 223
N'2"Acetyl-N"1"-((1R,28)-2-{[(3aR,4R,9bR) -4—
{methoxymethyl)-2,3,3a,4,5,9%9%-hexahydro-1H-pyrrolo[3,2-
clguinolin-l-yl]carbonyl}ecyclohexyl)glycinamide

e

H

NH PN

T 0
’ [:j:;j%/p\
H
10 LC/MS (ESI) m/z: 443 (MH).

Example 224
N"2"- (Aminocarbonyl) -N"1"-( (1R, 2S)-2-{[ (3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b~hexahydro~1H-pyrrolo[3,2~

clquinolin~l-yl]carbonyl}cyclohexyl)glycinamide

gLO

NH O/\N—-'\

O
@Nj“”’l/o ~
H

LC/MS (ESI) m/z: 444 (MHY).

15

Example 225
3-Hydroxy-2,2~-dimethyl-N-((1R,2S8)~2~-{[(3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a2,4,5,9b-hexahydro-1H~-pyrrolo[3,2-
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10

15

O/ N/ 1 O NH |_ MS (ESI) miz: 466 (MH). Exanple
229 N ((1IR 2 S -2- { [ (3aR 4R, 9bR) -4-
WQ M})massgmet hyl) 5 PCT/JP2005/008558
3,.3a,4, 5, 9b- hexahy pyrral o[ 3 c] quinol in-1-
C}HP&%Q&*&T}cY&ﬂ&ﬂ%&@ﬁyhﬁpy &ﬂ%ﬁ%&%b?ﬁ&ﬂ%ﬁ%&%de NH
ON _H LOM (ESI) mz: 487 (M#). Exanple 230
10 (A yl ami no) -N- ((1R, 2S) -2-{ [ (3aR 4R 9bR)

( t hdkymgt hyl) - 2, 3, 3a, 4, 5, 9b- hexahydr o- | H-pyrrol o 3, 2
HE qU| g@dﬁ\n -yl ] carbonyl }cycl ohexyl ) benzamide 0O H
o LG M5 (ESI) mlz: 505 (M#). 15 Exanpl e
(1R 2S) -2-{ [ (3aR 4R, 9bR) -4-

L"’I'réxérhydro-l H pyrrol o[ 3, 2-c]quinolin-I-
yI ] car bonyl cycl ohexyl ) am no] - 2- oxoet hyl } - 2-f uram de

LeAksVQrADP/ 05802 4ACT(ME2PO5/ 008558 O O N'"O 1H

Example 226

(2E) -3-(1H-Imidazol-4-yl)-N-((1R,28)-2-{[(3aR,4R,9bR) -4-
(methoxymethyl)-2,3,3a2,4,5,9b~-hexahydro~1H-pyrrolo[3,2~
clquinolin-l-yl]carbonyl}cyclohexyl)acrylamide

LC/MS (ESI) m/z: 464 (MH").

Example 227
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b~hexahydro-1H-pyrrolo[3,2-c]lgquinolin-1-
yllcarbonyl}cyclohexyl)~2-(1H-tetrazol-1-yl)acetamide

\/ NN
H H
OAN—'\

[::I;;jww/o\
LC/MS (ESI) m/z: 454 (MH').
Example 228
N-((1R,2S)-2-{[ (3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9p-hexahydro-1H~pyrrolo[3,2~-clquinolin-1-
vl]lcarbonyl}cyclohexyl) -4-oxo-4H-pyrane-2-carboxamide
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O00". OHLOM (ESI) mz: 495 (M#). Exanple 232
2-Cyano- N ( (1R 2S)-2-{[ (3aR, 4R, 9bR) - 4- ( met hoxynet hyl ) -
wW®205308a2 4, 5, 9b- hexahydr o- | H pyrr ol o[ 3, 2- c] quPCIDIR2003/608558
yl'] carbonyl }cycl ohexyl )benzanmide CNO /\N- / I O H
LG M5 gESI g;}]z: 473 (MH). Exanple 233 10 3-Cyano- N

[ (3aR 4R, 9bR) -4- (nethoxymethyl) -
hexahydro- 1 H pyrrol o] 3, 2-c] qui nolin-1 -
ar bonyL} cycl ohexyl ) benzamide o '. (D H CNH
O Ld ES\) mz: 473 (MH). 15 Exanpl e 234 4-

(Dfluorm\‘ -N ( (IR 2S) -2-{ [ (3aR 4R 9bR

-4-

( met hoxy Wr-2.8~3a, 4, 5, 9b- hexahydr o- | H- pyrrol o[ 3, 2

qui nol i A-1-yl]car bonyl }cycl ohexyl ) benzam de 242
5802 PCTLJP 008558 O CHF2" O 1 / O N H

L‘l@%/sqt?ééq 5 452 (L)) Branpl o 235
Eﬂ&ﬂdﬂé?éﬁ@ 2-{[ (3aR 4R 9bR) 4- ( Met hoxynet hyl ) -
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) -

5 2,3,3a2,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lgquinolin-1-
yvl]lcarbonyl}cyclohexyl)-4H-indole-2-carboxamide

LC/MS (ESI) m/z: 487 (MH").
Eiémple 230

10 4-(Acetylamino)-N-((1R,28)-2—-{[(3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H~pyrrolo[3,2-

clquinolin~l-yl]carbonyl}cyclohexyl)benzamide

j¥ce 9“1

X ..
H

LC/MS (ESI) m/z: 505 (MHY).

15 Example 231
N-{2-[((1R,2S8)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,%9b-hexahydro~1H~pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)amino]-2-oxoethyl}-2-furamide
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5 2,3, 3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl ] carbonyl } cycl ohexyl) - 2, 6-di oxo-1, 2, 3, 6-

W@ eGosabsgor opyri m di ne-4-carboxamde 0 0\ H PNYRNM00ID08558
N ",,/O\ HLCOM (ESI) nmlz: 481 (M. 10 Exanple 236

Am no- ((1 S)-2-{[(3aR 4R, 9bR) - 4- (net hoxynet hyl ) -

, &, 4 xahydr o-1 H pyrrol o[ 3, 2-c] qui nolin-1I -
bg:g Cyet'ohexyl)-1H1, 2, 4-tri azol e- 5- car boxam d
NN N fL2N/ y N-NHO H 15 LC Ms (ESI)

9
e
m 454 (I\/H‘P n’pl e 237
N-

zZ:
((1R, 2S) - 4R 9bR) - 4- ( Met hoxynet hyl ) -

2,3,3a, 4,5, hexa hydro-l H pyrrol o[ 3, 2-c] qui nolin-I-

yl ] car bonyl e otrexyN - 1H benzi ni dazol e- 2- car boxani de

243 MD 2005/ 105802 PCT/ JP2005/ 008558 0 N N ,, NH O-~N
Lé&MS (ESI) m/z: 495 (MH").
Example 232
2-Cyano-N-((1R,2S8)-2-{[(3aR,4R,9bR) -4~ (methoxymethyl) -
5 2,3,3a2,4,5,9p-hexahydro~1H-pyrrolo[3,2-clgquinoclin-1-
yllcarbonyll}cyclohexyl) benzamide
o/\N——\

ml"'ll/o ~
H

LC/MS (ESI) m/z: 473 (MH").
Example 233

10 3-Cyano-N-((1R,2S8)-2-{[(32aR,4R,9bR)~-4- (methoxymethyl) -
2,3,3a2,4,5,9b-hexahydro~1H-pyrrolo[3,2-c]lguinolin-1-
vl]carbonyl}lcyclohexyl)benzamide

LC/MS (ESI) m/z: 473 (MH").

15 Example 234
4-(Difluoromethoxy) -N-((1R,28)-2-{[(3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2~
clquinolin-l-yl]carbonyllcyclohexyl)benzamide
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LG M5 (ESI) mlz: 488 (M#). Exanple 238 N-1-- ((1R

2S) -2- { [ (3aR, 4R 9bR) -4- (Methoxynethyl) 5
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558

yl ] carbonyl) cycl ohexyl)-N 2"'-phenyl glycinamde O N

H/ N H L (ESI) mz: 477 (M+). Exanple 239 1o

N/(@)L@s { [ (3aR 4R 9bR) -4- (Methoxynethyl)
a, 4, 5, Bb- hexahydro- | Hpyrrol o[ 3, 2-c] qui nol i n-1I-
CHFW‘C] onyl ?C//ge hexyl ) - 4- (et hyl ani no) benzanide 0
N.CeHH NNO HLCOM (ESI) nmz: 477 (MH).
15 Exanpl@} (Dimethylamino) -N- ((1R, 29) -2-{ [
(3aR 4R NT e
(met hoxymet hyI) 2,3,3a,4,5, 9b- hexahydro-|1 H pyrrol o[ 3, 2
LC/MH qUESBD | nL/lZ—ylfjl:‘ér K)Mﬁyl)} cycl ohexyl ) benzam de 244 WO
200 /1%%%22 PCT/ JP2005/ 008558 O LCO/Ms (ESI) mlz: 491
Pﬁﬁi anple 241 3- (Dinethylam no) -N ((1R 2S)

'é%ﬂR[ZSﬁaBr{QRBéﬁﬁQR 4pR) -4—- (Methoxymethyl) —-
(met hoxynet hyl ) - 2, 3, 3a, 4, 5, 9b- hexahydr o- | H- pyr r ol 0[3
2 3Aﬂaqﬁbﬁ@?h?ﬁ?%@@%@rBG@ﬁjR%@?@ﬁ@i@ﬁﬁﬁﬁ&%ﬁ%H@ in-1-

yl]lcarbonyllcyclohexyl)-2,6-dioxo—-1,2,3,6-

tetrahydropyrimidine-4-carboxamide

LC/MS (ESI) m/z: 481 (M).

Example 236

3-Amino-N-( (1R,28) -2~ { [ (3aR,4R,9bR) -4~ (methoxymethyl) -
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-
yl]carbonyl}ecyclohexyl)-1H~-1,2,4-triazole-5-carboxamide

LC/MS (ESI) m/z: 454 (MHY).

Example 237
N-((1R,28)-2-{[(3aR,4R,9bR) -4—- (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-

yl]carbonyl}cyclohexyl)-1H-benzimidazole-2-carboxamide
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LC/MS (ESI) miz: 491 (MH).. Exanple 242 1o N
((1R 2S) -2-{ [ (3aR 4R, 9bR) -4- (Methoxynethyl) -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl ] carbonyl }cycl ohexyl ) - 1H pyrazol e- 4-carboxam de i N
HN H & gichwa (ESI) mz: 438 (M#). 15 Exanple
24 am no) - N- ( (1R, 29)-2-{[ (3aR 4R, 9bR) - 4-
<§i§%_9xyhet yI) 2,3,3a, 4,5, 9b- hexahydro-| H pyrrol of 3, 2
qui nolo n=h | ] car bonyl } cycl ohexyl ) but anam de 245
2 05/ #CT/ JP2005/008558 o H OyYyNH N/O H
LG M5 ( : 471 (MH). Exanple 244 N ((1R, 29)
-2-{ [ (=R N‘"‘/%bR) -4- (Methoxynethyl) 5
2,3,3a,4,5, 98- hexahydr o- | H-pyrrol o[ 3, 2-c] qui nolin-1-
quw%aﬁﬁ6dvlFm&ztohéﬁyl@ﬂik¥4ndole 3-carboxami de HN H
528? C WM (ESI) mlz: 487 (MH) Exanple 245 10 4-
onyl) -N- ((1R 2S) -2- { [ (3aR, 4R 9bR)
4 - -
~ELrnE\t(h(%)?\yrr21=.\st)h 7y {é (3a38a 44R 985)hexa11yeciJ[r:%?x gytrhr%})o[s
5 2 3c?@uﬂn&A%bﬂh?*?bﬁdmmnﬂﬁtyzréﬁéaﬂ%b%n?bﬁPG@01ln 1“

yllcarbonyl}cyclohexyl)-N"2"-phenylglycinamide
Sasrd

@O/\

H
LC/MS (ESI) m/z: 477 (MHY).

Example 239

10 N;((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(Methoxymethyl)—
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1~
yl]carbonyl}cyclohexyl)—-4— (methylamino)benzamide

o}

S

H

LC/MS (ESI) m/z: 477 (MHY).

15 Example 240 ‘
2-(Dimethylamino)~N-( (1R,2S)-2-{[(3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clgquinolin-l-yllcarbonyl}cyclohexyl)benzamide
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10

15

HNSI / O0O.ON HLCOM (ESI) mz: 527 (MH). 15
Exanpl e 246
wWOR(A6582S) - 2- { [ (3aR, 4R, 9bR) - 4- ( Met hoxymet hyl ) PCT/JP2005/008558
2  3,3a,4,5, 5, 9b- hexahydr o-|1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
y4 “Toarb }cycl ohexyl ) qui noxal i ne- 6- car boxam de 246
5 802 PCT/ JP2005/008558 N o N O LC M (ESI)
: OO(I\/H+) Exanple 247 N ((1R, 2 S) -2- { [ (3
) 4R0 -4- (Methoxynethyl) 5
2,3, 3 - hexahydro-| H pyrrol o[ 3, 2- c] qui nol i n-1 -
yI ] ca w cygl ohexyl) qui nol i ne-2-carboxamde 0\ N

- ~N G-BLC MS (ESI) miz: 499 (MH+). Exanple
248 lo N ((1R 2S) -2-{ [ (3aR, 4R, 9bR) -4-
L@mﬁhd%ﬁ@t gl %:- 491 (MH').
, 9b- hexahydro-I H pyrrol o[ 3, 2-c]Jquinolin-I-
E’f/'ﬂ'%g b%?] | }cycl ohexyl) -2, 3-di hydro- 1| - benzof uran- 5-

3caphbpsamyeadi HoP-9=N QrNS)-2-{[ (3aR, 4R, 9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yllcarbonyllcyclohexyl)benzamide

o
o/\w—\

LC/MS (ESI) m/z: 491 (MHY).

Example 242
Ni((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(Methoxymethyl)—
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yvllcarbonyl}cyclohexyl)-1H-pyrazole-4-carboxamide

i O
HN/E)k”
\/
N

o/\w—\
@Nj":,” /o ~
H

LC/MS (ESI) m/z: 438 (MH").
Example 243

- (Acetylamino) -N-((1R,28)-2-{[(3aR,4R,9bR) -4~
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l1-yl]lcarbonyl}ecyclohexyl)butanamide

245



10

15

H 15 LG MS (ESI) mz: 490 (M#). Exanple 249
N ((1R 2S)-2-{[(3aR 4R 9bR) - 4- ( Met hoxynet hyl ) -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl ] carbonyl}cycl ohexyl) -2, 1- benzi soxazol e- 3- car boxam d
e 247 WO pR0O0B/ 105802 PCT/ JP2005/008558 o O NI H

~Le/ VB (ESI) nfz: 489 (M#). Exanple 250
4- (1h+ 1 Wi dgzol - 1-yI) - N-( (1R 29) - 2-{[ (3aR 4R 9bR) - 4- 5
hoxyrest W - 2, 3, 3a, 4, 5, 9b- hexahydro- | H pyrrol of 3, 2

o ¥ qui iA~J1<yl ] carbonyl } cycl ohexyl ) benzamide O \ H
N/ o 0, HLO M (ESI) miz: 514 (MH+).
Exanpl e uo N-\((lR 2S) -2-{ [ (3aR 4R, 9bR) -4-

(Met hoxynet hyl ) -
LQ/BS3dE4 B, b/ hexaflyldr 8B H pyrrol of 3, 2-¢] qui nol i n-1 -

r | }cycl ohexyl)-2-nmet hyli m dazo[ 1, 2-a] pyri di ne
Eg%%ﬁ€.3%§¥anide O"O NHN I~-N0 \ )", 15 LC M
N4 EPLR , w7~ BO2[ (BHR), 4R, 9bR) -4 - (Methoxymethyl) -
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-clgquinolin-1-
yl]lcarbonyl}cyclohexyl)-1H-indole-3-carboxamide

S NN
H H

@\/j"u,, /O ~

H

HN

LC/MS (ESI) m/z: 487 (MH").

Example 245
4;(Aminosulfonyl)—N—((lR,ZS)—Z-{[(3aR,4R,9bR)— -
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clguinolin-l1-yl]carbonyl}cyclohexyl)benzamide

oY

/\
0P
) \

@le""l/ 0 ~
H

LC/MS (ESI) m/z: 527 (MH").

Example 246
N-((1R,28)-2-{[ (3aR,4R,9bR) -4—- (Methoxymethyl) -
2,3,3a,4,5,9%-hexahydro-1H~pyrrolo[3,2~c]guinolin-1-

yl]lcarbonyl}cyclohexyl)guinoxaline-6-carboxamide
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10

15

Exanple 252 N ((1R, 2 S) -2- { [ (3aR 4R 9bR -4-
( Met hoxynet hyl ) -

wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558

yl ] car bonyl } cycl ohexyl ) - 4- ( 3- et hyl - 5- oxo- 4, 5-di hydro
248 WO 200 5802 PCT/ JP2005/ 008558
3 2ZQ | | Ybenzamide O N HNNi r\N MNO H
(EI) imz: 544 (M#). Exanple 253 5
28)92’\{1{—(\3aR 4R, 9bR) - 4- ( Met hoxynet hyl ) -
233a4 > he€xahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -
yl ] car bo , I ohexyl ) -1, 3-benzot hi azol e- 6- car boxam d
e 08N b~ 10 N O HLCM (ESI) mz: 505 (MH).
10 Exanple 254 N ((1R 2 S) -2- { [ (3 aR 4R 9bR
LEAMS( NEtSHOx ymeét hyBp 0- (MHY) .
, , 9b- hexahydro-I H pyrrol o[ 3, 2-c] qui nolin-1 -
?b%?il }cycl ohexyl ) - 6- pi peridi n-1-yl ni coti nam de
NO(\1N, 2 -GINN MBar/ QR , 9bR) -4- (Methoxymethyl) —

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

vllcarbonyl}cyclohexyl)quinoline—-2-carboxamide

oy X
[::I::j@w/a\

H
LC/MS (ESI) m/z: 499 (MH").
Example 248
N—k(lR,ZS)—Z—{[(3aR,4R,9bR)—4—(Methoxymethyl)—
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yllcarbonyl}cyclohexyl)-2,3-dihydro-l1-benzofuran-5-

carboxamide

d%\Nﬂ\

H
LC/MS (ESI) m/z: 490 (MH").
Example 249
N-((1R,28)-2-{[ (3aR,4R,9bR) -4- (Methoxymethyl) -
2,3,32,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yllcarbonyl}cyclohexyl)-2,l-benzisoxazole-3-carboxamide

247



10

15

H15 LC/MS (ESI) nlz: 532 (M#). Exanple 255
4- Cyano-2-fluoro-N ((1R, 25)-2-{[ (3aR 4R, 9bR) - 4-

w@ pwshassynet hyl ) - 2, 3, 3a, 4, 5, 9b- hexahydr o- | H pyPeDIRG/ @8558
- 249 V\D 2005/ 105802 PCT/ JP2005/ 008558

c]q ol 1-yl ] carbonyl }cycl ohexyl)benzamde F O\ N
@l\l—mNo HLCOM (ESI) nmlz: 490 (MH).

NGBy aflo- y-\((lR 2S) - 2-{[ (3aR 4R 9bR) - 4- (et hoxymet hyl ) -

3a,975 hexahydro-1 H pyrrol o[ 3, 2-c] qui nol i n-1 -

car ¢ycl ohexyl ) -3-nmet hyl benzanide 0\ N H
N C O@.\E oH LG M5 (ESI) mlz: 487 (M#). 10
Exanpl af,yano 3-f

l uoro-N-((1IR 2S)-2-{[(3aR 4R, 9bR) - 4-
th , 9b- hexahydro-I H pyrrol o[ 3, 2
Lé}@# gﬁﬁg‘% ﬁ‘w% ?ggr ggﬁb tycl ohexyl ) benzamide F O N
I25p~~N \ N O
4- (1lH-Imidazol-1-y1l)-N-{((1R,28)-2-{[(3aR,4R,9bR) -
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H~-pyrrolo[3,2-

clquinolin~l-yl]carbonyl}cyclohexyl)benzamide

e
N ;i
N
ZZaN
N \4, 0 ?I “_\\x‘
e
H

LC/MS (ESI) m/z: 514 (MHY).

Example 251
-((LlR,2S8)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyllcyclohexyl)-2-methylimidazo[l,2-alpyridine~

3~carboxamide

LC/MS (ESI) m/z: 502 (MHY).

Example 252
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
yvllcarbonyl}cyclohexyl)-4-(3-methyl-5-oxo-4,5-dihydro-

248



H 15 LCMS (ESI) miz: 491 (M#) . Exanple 258 N
((1IR, 2S) -2- { [ (3aR, 4R 9bR) -4- (Methoxynethyl) -
wWQ3@sME3s2N05/ 105802 PCT/ JP2005/ 008558 PCT/JP2005/008558
2,3,3a, 4,5, 9b- hexahydr o- IH-pyrroI o[ 3, 2-c] qui nolin-I-
1§}FPé’§rat?d%'ﬂyT}c¥él)6>tW"}l e(1H pyrrol -1-yl )benzanide 0

i-) GNN/-O H LOM (ESI) mz: 513 (M#). 5

Exarrple 259 Nj ((1 S) -2- { [ (3aR, 4R 9bR) -4-
( Met hoxymet hyI
2,3, 3a, 4,4 Qe o- |1 Hpyrrolo[3,2-c]quinolin-I-

yI ] car bq cycIHohe>cyI ) - 1H benzi m dazol e- 5- car boxam de
H Oga\ HH,, OCH3 clz:zto 10
M5/ (ESI) m z: 488 Exanpl e 260

N- DR 2, 3- Benz Ohs6-yl -N - ( (1R, 28) - 2-
{[(3aR™R, 9bR) - t ho yne hyl)-2, 3, 3a, 4, 5, 9b- 15
hexahydr o- 1H pyr R72eetrdnol in-1 yl]

0
car bonyl }cycl ohexyl ) ufea N

LC/MS (ESI) m/z: 544 (MH").
Example 253
5 N-((LlR,2S)-2-{[ (3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-
yllcarbonyl}cyclohexyl)-1,3-benzothiazole-6~carboxamide
o/\wf\

@Nj“"'l/o ~
H

LC/MS (ESI) m/z: 505 (MH").

10 Example 254
N-((1R,2S)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5;9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—l—
yllcarbonyllcyclohexyl) -6-piperidin-l-ylnicotinamide

0*

o/“w~\

@Nj“"’r/ 0\

H

15 LC/MS (ESI) m/z: 532 (MH").
Example 255
4-Cyano—-2-fluoro-N-((1R,28)-2-{[(3aR,4R,9bR) ~4~-
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo3,2-
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10

15

NO .N:aNOV HHHO-~-N (:ONHOCH3 LCM (ESI)
mz: 504 (M#). 251 WO 2005/ 105802 PCT/ JP2005/ 008558
weE@spdso261 N- ((1R 2S) -2-{ [ (3aR 4R 9bR)PEHJIP2005/008558
( Met hoxymet_hy I%
clquslaalacnSw bﬁaﬁwfw#wips}%PBﬁ&[yé)?%ljlaamﬁaq n- | -
yl ] carbonyl } cycl ohexyl )-4-(2-nmethyl -1, 3-thiazol-4- 5

yI),_benZ@md H N- ON SI1 Th ZlIlllLo. LC M
(ESI) m). Exanpl e 262

((1R 29)-2-{[(3aR 4R 9bR)-4- zo
( i y et hyI -2,3,3a,4,5, 9b- hexahydro-| H pyrrol o[ 3, 2
\J<car bonyl } cycl ohexyl ) benzam de
d| hydrochl or| de §O O H2N NH 2HCI NH CH3 15 LC/ MS
(ESI) mz: W) . Exanpl e 263 4- [ (Acetyl am no)
met hyl ] -‘ 2 % -2- { [ (3 arR, 4R 9bR -4-
(et hoxy etk T 3nda, 4, 5, 9b- hexahydro-1 H pyrrol o] 3, 2
- c]quinolin-1-y1]carbonyl }cycl ohexyl) benzami de

LC/MS (ESI) m/z: 490 (MH").

Example 256
4-Cyano-N-((1R,28)-2-{[(3aR,4R,9bR) -4- (methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]carbonyl}eyclohexyl)-3-methylbenzamide

LC/MS (ESI) m/z: 487 (MH').

Example 257

4-Cyano-3-fluoro-N-((1R,25)-2-{[ (3aR,4R,9bR)-4-
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clguinelin-l-yllcarbonyl}cyclohexyl)benzamide

0
F

N
H p=4
NC 0P~

-\

~

©:\lj""'//o ~

H

2

LC/MS (ESI) m/z: 491 (MHY).
Example 258
N- ( (1R,28)-2-{[ (3aR,4R,9bR) -4- (Methoxymethyl) -

250



O \ N HCNI / HN101~ V1 03 M "./ "CH3 20
H 252 WD 2005/ 105802 PCT/ JP2005/ 008558 LC/ M5 (ESI)
W(M(E)S/lmm (MH). Exanmple 264 N-( (1R 2 S) - 2-P{T/jP2005/008558

253338, 1 5. S ek e o LA p s o 3. 2radiin ol in-1-

&Hyﬁy A 1
vyi sty foyehohudy o ‘N?‘W*{%pr%l L) lga

( MH+) . Exan‘pl 265 to N ((1R 29) -2{ [ (3aR 4R,

9bR) - 4- yrret hyl) -
exahydro-| H pyrrol o[ 3, 2-c] qui nolin-1I -

2,3,
yl]ca nyIH}cyacI ohexyl)-4-(1H 1, 2,4-triazol -1 -

.ﬁ deoﬁ\nN\N 15 LG/ VB (ESI) mfz: 515 (MH+).

npl e 266
2:[(2 Hydrl)/am\no] N ((1R 2S)-2-{[(3aR 4R, 9bR) -

(et hoxynet hyl )7 2, 3, 3a, 4, 5, 9b- hexahydr o- | Hpyrrolo[3,2

- C nol i n- 1-vyl carbon | Ycycl ohexyl ) benzam de 253
LC/ngL{IESI)I m/zy ]51 (MH y } y xyl) z

@

5 Example 259
N-((1R,2S8)-2-{[ (3aR,4R,9bR) -4- (Methoxymethyl) -
2,3(3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin-l—

yl]lcarbonyl}cyclohexyl)-1H-benzimidazole-5-carboxamide

10
LC/MS (ESI) m/z: 488 (MH").
Example 260
N-1H-1,2,3-Benzotriazol-6-yl-N'-((1R,28)-2-
{[(3aR,4R,9bR) ~4~ (methoxymethyl)-2,3,3a,4,5,9b-
15 hexahydro-l1H-pyrrolo[3,2-clgquinolin-1-
yllcarbonyllcyclohexyl)urea

oS Ve
\
N N/”\N\\\
H uy, /o\CH3

LC/MS (ESI) m/z: 504 (MH").
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10

15

20

WO 2005/ 105802 PCT/ JP2005/008558 O H HO~\H/ ~ /O

M. H LCM (ESI) mz: 507 (MH#). Exanple 267 N-(
W(M(ms/lm))z 2-{ [ (3aR 4R 9bR) -4- (Met hoxymnmer¢m/in2005008558

233a S5, 9b- hexahydro- | H pyrrol o[ 3, 2-c] qui nol i n-1I -

b%‘ﬁ’yl }cycl ohexyl ) - 4 (4- et hyl pi perazin-| -

Nym#z; REAS ) | a8 BRI 285 MO RYITY )
2(3;’:\%4@,,%F9)b Mexéwbdimey]ﬁe{—pyk):olow 2 —clquinolin-1-

Fa 2 e sanyd | lin-1-
V18P ToRet S b ek e i

yl\gxg\gnzglmlldgN H 15 LO/MS (ESI) mz: 533 ().
e

N-((lR 28) 20{[( RR, 9bR) - 4 (Met hoxynet hyl ) -
2, 3, 34, 4, r0'IH-pyrroIo[3 2-clquinolin-I-

H o f
N /\
\</ o} LQ’\
s : j\/’
. o]
T N
N

LC/MS (ESI) m/z: 545 (MH").

Example 262

4- (Aminomethyl) -N-((1R,28)-2~{[(3aR,4R,9bR) -4~ ‘
(methoxymethyl)—2,3,3a,4,5,9b—hexahydro¥lH—pyrrolo[3,2—
clquinolin-l-yl]carbonyl}cyclohexyl)benzamide

dihydrochloride

[::]:;;]”w/O\CH3
LC/MS (ESI) m/z: 477 (MH').
Example 263
4—-[ (Acetylamino)methyl]-N-((1R,28)-2-{[(3aR,4R,9bR) -4~

(methoxymethyl)-2,3,3a,4,5,9b-hexahydro~-1H-pyrrolo[3,2-

clquinoclin-l-yl]lcarbonyll}lcyclohexyl)benzamide



yl ] carbonyl } cycl ohexyl ) - 4- net hyl - 3, 4-di hydro-2H-1, 4
254 WD 2005/ 105802 PCT/ JP2005/ 008558
whewsossmael n- 7- car boxam de O C HN N 1\ HLC/ MS $ESID2005/008558
mz: 519 (M+) Exanple 270 5 4- [ (2-Hydroxyethyl)
(methyl) amno ] -N ((1R 2 S) -2-
L€ fu8aRE4R )9LR) 2 4- GA®t h thyl)-2,3, 3a, 4,5, 9b-
hexahydro-1 H pyrrol o] 3, 2-c] qui nol i n-1
E%@@R%#tﬁﬁ@l}cyclohexyl)benzanlde 0 HO-~N ~N O H 1o

LBV ST, Sal ey Eragple, 2 (37 2 9

5 2723333244 ﬁ,ﬁb—ﬁéxahyﬁx%ii'ﬂpﬂ/ﬁ:@'ﬂog[&? z}awq&%d&in 1-
I]carbonyl}cyclohexyl) 4-(2- nethyl-lkklnldazol 15

i 1 ¢apbrpari ldey @loNean 10 —4+ (LEFRSHaERty - At 71l) 32 zamide
(MH) . 255 WO 2005/ 105802 PCT/ JP2005/ 008558 Exanpl e

272 N ((1R, 2 2- { [ (3 aR 4R 9bR) -4-
( Met hoxynetjhyl )
2,3,3 ghexghydro- | H pyrrol o[ 3, 2-c] qui nolin-1 -

A
N Y

T ..

H

LC/MS (ESI) m/z: 514 (MH").
Example 265

10 N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H~pyrrolo[3,2-clqguinolin-1-
yllcarbonyl}cyclohexyl)-4-(1H-1,2,4~-triazol-1-

o/\w—\

vl)benzamide
[::IthM/O\

</ \N/Ej/lL
N
15 LC/MS (ESI) m/z: 515 (MH").
Example 266
4-[(2-Hydroxyethyl)amino]-N-((1R,2S)-2-{[(3aR,4R,9bR) ~-4-

(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yllcarbonyl}cyclohexyl)benzamide

253



yl ] carbonyl } cycl ohexyl)-4-(4-nmethyl -1 Him dazol -1- 5
yl)benzamide O H \' N, NN LCM (ESI) mz: 528 (MH).
wWE@IPOBOR73 4- [ (2-Met hoxyet hyl) (nethyl) anPeDJIR2003908558

((1IR, 2 S) -2- 10

{[(3aR4R 9bR)<l4( oxyrrethyl) 2,3,3a,4,5,9b- -
hexahydr o- rrg , 2-c] qui nol i n-|
yIIcarbo cycNohe Xyl )benzam de 00O\ H~N OH N
HOQ\ ~t ESI) z 535 (M#H). 15 Exanple 274

4- QIa - 3- et hoxy TR\ZS) 2-{[(3aR 4R, 9bR) - 4-
( met hoxynet hyl ) - A, 47 5, 9b- hexahydro-I Hpyrrol of 3, 2
- c]quinolin-1-}) nyl } cycl ohexyl ) benzam de 256 WD

2005/ 105802 PCT, ONs®s8 1 ON | HNC/ N\ O
NH LCM (ESI) miz:H503 (M#). Exanple 275

LC/MS (ESI) m/z: 507 (MH').

Example 267
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -

5 2,3,3a,4,5,9b—hexahydro~lH—pyrrolo[3,2—c]quinolin—l—
yllcarbonyl}cyclohexyl)-4- (4-methylpiperazin-1-

yvl)benzamide

/N\) SO
[::j:;;]nw/o\_
H
Ld/Ms (ESI) m/z: 546 (MH").
10 Example 268
N-((1R,2S)-2-{[(3aR,4R,9bR) —4- (Methoxymethyl) -

2,3,3a2,4,5,9%-hexahydro-1H-pyrrolo[3,2-c]quinolin-1—
vl]carbonyllcyclohexyl)-4-morpholine-4-benzamide

15 LC/MS (ESI) m/z: 533 (MH").
Example 269
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro~1H-pyrrolo[3,2~-c]lquinolin-1-
yllcarbonyl}cyclohexyl)~4-methyl-3,4-dihydro-2H~1,4-

254



3- Cyano- 4- et hoxy-N- ( (1R 2S)-2-{[ (3aR 4R 9bR)-4- 5
(met hoxynet hyl ) - 2, 3, 3a, 4, 5, 9b- hexahydro-| H pyrrol o[ 3, 2
w0 2(!1)]5/c]oﬂsm)l in-1- yI ] car bonyl } cycl ohexyl ) benzan BPET/JI200®08558
) ~N é NO HLCM (ESI) mlz: 503 (MH).
%ﬁﬁ%lw f&rrﬁio’f?‘ihdezs) -2-{ [ (3aR 4R 9bR) -4-
( Met hoxynet hyl ) -
2,3,3a,4,p, 9bahydro-| H pyrrol o[ 3, 2-c]quinolin-|-
yI ] car bonyl }chexyl )-1, 2-di net hyl - | H benzi m dazol e-
O% N~No HC</ I H/~-NN N:e H3C
" EH3 H 15 LOMS (ESI) mz: 516 (MH).
am 277 0PN
N—[4 (1H—Iw1dazo|—_\yl)phenyl] N -((1R 2S)-2- 257 WO
2005/ 008558
{[(3aR 4R 9 ,-thexynethyl) 2,3,3a,4,5, 9-
hexahydr o- | FBRpy NG 613, ZSC]qU|noI|n - yl]
car bonyl } cycl oherI)ur ea N O,N

LC/MS (ESI) m/z: 519 (MHY) .
Example 270

5 4-[(2-Hydroxyethyl) (methyl)amino]-N-((1R,28S)~2-
{[(3aR,4R,9bR) -4~ (methoxymethyl)-2,3,3a,4,5,9b~
hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yl]carbonyl}cyclohexyl)benzamide

\J/\N O/\N/\
[:]:;j """" /D\
H

10 LC/MS (ESI) m/z: 521 (MH").

Example 271
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) -

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-
yl]lcarbonyl}cyclohexyl)—4- (2-methyl-1H-imidazol-1-

15 vyl)benzamide

o
[Seap

O/”\yfw\

\— e
©ile""//o\
H
LC/MS (ESI) m/z: 528 (MH').

255



O laNW HHN N.,,,.i-O H5 LCM (ESI) mz:
529 (MH+). Exanple 278 N ((1R 2S) -2-{ |

W@ 3aR14R)ObR) -4- (Met hoxynet hyl) - PCT/JP2005/008558

2 , , 9b- hexahydro- 1 H pyrrol o[ 3, 2-c] qui nolin-1-
Eﬁ"j‘%g?béﬁ% Ycycl ohexyl ) - 4- (et hyl sul f onyl ) benzami de 0
NL(N13H2§¥L25{€N65RM&£ @bkéﬂ4~dM%é%§x b@@#§(ﬁ5')

826 Exanpl & 27 (IR D 3E=Y VT
2(gaﬁa,ﬁRSgﬁﬁﬁhexauy¢x¢mk§ﬁpymﬂq10ﬂS 2-clgquinolin-1-

751 FaEPit Sy EEBRERN . 2 rR R SHY o AazA 4151 -

5 yDﬂbéﬁ)g&Ifﬂlcth N\ No' H3C--</ |l H~~N H/ 3 \ H
258 WD 2005/ 105802 PCT/ JP2005/ 008558 LC/Ms (ESI) mz

502 (MHy . E@)I e 280

N
N>//:/ o) N——\
’ T N
N

LC/MS (ESI) m/z: 528 (MH').

Example 273

4-[(2-Methoxyethyl) (methyl)amino]-N-((1R,28)-2-
10 {[(3aR,4R,9bR)—4—(methoxymethyl)—2,3,3a;4,5,9b—

hexahydro-1H-pyrrolo[3,2-c]lgquinolin-1-

yl]carbonyllcyclohexyl)benzamide

.

LC/MS (ESI) m/z: 535 (MH').
15 Example 274
4-Cyano-3-methoxy-N-( (1R,28)-2-{[ (3aR, 4R, 9bR) -

(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clquinolin-l-yl]carbonyl}cyclohexyl)benzamide
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10

15

N-((1R 295)-2-{[(3aR 4R 9bR) - 4- ( Met hoxynet hyl ) -
2,3,3a, 4,5, 9b- hexahydro-1 H pyrrolo[ 3, 2-c]quinolin-1 5
w@ kdosaedsenyl } cycl ohexyl ) - 2- phenyl -1 H i m dazol ePdF/JP2005/008558
carboxamde 0 HNON~H~/~"CH3 LOM (ESI) niz:
o1 anple 281 4- (1H I m dazol-2-yl) -N
-2- (3aR, 4R, 9bR) -4-
Bt , 3,34, 4,5, 9b- hexahydro-1 H pyrrol o] 3, 2
nol Hn- 1yl ] car bonyl } cycl ohexyl ) benzam de 0 H\
N N Ho/z‘slNTo a solution of (1R 2S)-2-{ |
3aR 4R, 9bR) -4
(et hoxymetp
- c¢] qui nol yl] ar bonyl }cycl ohexaneam ne
hydr ochl or I 200, 089~0. 480 Mol ) in tetrahydrofuran
(5 M) were ¢d triethylamne (0.199 m, 1.44

adcH
nol ), 4-(1H 20 i m dazol -2-yl)benzoic acid (99.0 ny,
LO/889 (mual)) mnd: BBRC (MHOY9 m, 0.529 mwol) under
I ce- coollng, and the mxture was stirred at room
EX3MpEe 2 (Pe for 1 hr. Water was added to the reaction

e s A e A R A r
(rﬁ’é:ifhd»R&@(&ﬁilO@BESa 3dGae,d4 Py e bahiaschiopd r b2 8 aintlo 10 [3, 2-

concentrated under reduced pressure., The obtai ned

c} QUi BGd Wsl sUibj EeEP® B! | €BF &Rk e bReBEREEIE usi ng

silica gel and uted with ethyl acetate-nethanol
(1:0-4: 1) to @ the title 5 compound (150 ny, 61%
NG IS, orm

H é
O/‘\L\I "\

H
LC/MS (ESI) m/z: 503 (MHY) .
Example 276
N—((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(Méthoxymethyl)—
2,3,3a,4,5,9b-hexahydro~1H-pyrrolo[3,2-c]guinolin-1-

yllcarbonyl}cyclohexyl)-1,2-dimethyl-1H-benzimidazole-5-

carboxamide

H3C_</ D/k

o/\N——\

ﬁ %" " CHj

LC/MS (ESI) m/z: 516 (MH").
Example 277
N-[4-(1H-Imidazol-1-yl)phenyl]~-N'—((1R,28)-2-

257



5 Ld—ﬁhé/s(ﬁtgéé) o £:

10

15

1H NVR (CDC13) 6: 1.25-2.50 (11H, m , 2.96-2.99 (1H,
m 3.34-3.42 (5H, nm), 3.54-3.57 (2H, m, 3.70-3.72
W@ 2dd5/108802 4. 17 (1H, m, 4.30 (1H, m, 5.64 (1PCT/@B2005/008558

(31328, io0a7 2ar gD o Bl iy i3, 35 8 i -

héxdhydr2- Ry rrolb 35, £1H] anokﬂh5lht) 7.42 (1H
J=7.5 Hz), 7.83-7.93 (4H, m. LG M5 (ESI) mlz: 514

Y%WFboeya\%q:%cisbexyh urea

,\N-((lR 2S5)-2-{[(3aR 4R 9bR) - 4- (Met hoxynet hyl ) - 15

%’f 3a, 4, 5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n- |
on [} ohexyl) 2-(trifluoromethyl)-1H benz
e oxam’deO |l H FHNOCH3 H 20

LC/I\/S( )Hn12 556 (MH+). Exanple 283 N-
(4- Cyano- 3- rmﬁw\ﬂl—p\henyl) N - ( (1R 29 -2- { [ (3

aR, 4R 9bR

4- (met hoxyr@%@ 2,3, 3a, 4,5, 9b- hexahydro- | H

pyrrol o 3, 2= "4‘? 1- yI ] car bonyl } cycl ohexyl ) urea
260 WD 2005/ 105'802 PCT/ JP2005/ 008558 O HNN H H

Ex le 284 N 1R 2 S
4R, §82R)((Mﬁh)) ( Met ﬁggyﬁet hyl ) E(S( )

E!@I@J&a ?4785 9b- hexahydro- | H pyrrol o 3, 2-c] qui nol i n-1 -
rhonyl } cycl ohexyl 4- (1H pyrazol -1 -

Nyy{ }gﬁe%l)]lg—e{gf(é’aa ¥R SRy 41 R e thy ) -

2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin-1-

yllcarbonyl}cyclohexyl) -4~ (methylsulfonyl)benzamide

LC/MS (ESI) m/z: 526 (MH').

Example 279
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro~-1H-pyrrolo[3,2-c]lquinolin-1-
yl]lcarbonyll}cyclohexyl)-2-methyl-1H-benzimidazole-5-

carboxamide

mc_ﬁf:I:::rJ\
O/\N—"\
©\/Nj""'f/ O~chy

H
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2\ HNH\VI .. ~N/O N / HTo a suspension of
4- (1H pyrazol -1-yl ) benzoic acid 10 (271 ny, 1.44

W(Drmls/)ms'smtol uene (5 m) were added PCT/JP2005/008558

rleth 0.200 M, 1,44 mol) and

/Weneﬁ%%n% (h/Sr'yISaPz% déMflo)Slo m, 1.44 nmol) at room
E&gﬁﬁgga‘ggbe and the mxture was stirred at 80C for 2

This reaction mxture was allowed to cool to room
Nf’cE( (tlmm&ré [di3ck Ra,dbiR 09 URO pVli-s@1¢ Dhaxgalaithi yoh) of
R, 28)

2%{[ aR, AR BERPXANHE Rox B9 12! 8, 324 B pelin-1-
ym%&%iﬁpyi Fepynio®lld P-glgwian@) i Dr = 1¥kibazo1e—a-
car bonyl }cycl ohexaneam ne di hydrochl ori de (200 ng,
corhgxamisly and triethylanine (0.200 n, 1 44 mol) in
20 tetrahydrofuran (5 m). The m xture vvas stirred at_
room tenp at or 3 hrs., water was added, and the

tureN agcted with ethyl acetate. The or gani c
\Nﬁshe wi t h aqueous sodi um hydr ogen
ceh bor—l SO utJ/an dri ed over anhydrous My2SH4, and

concent r at ed uﬂder 281 WD 2005/ 105802

PCT/ JP2005/ 008558~.€duced pressure. The obt ai ned

resi due was ect ed to columm chromat ography using
silica gel angd-€ Ned//vﬁ‘tdpl hexane-et hyl acetate
(5:5-0:1) to giveHthe title conmpound (194 ny, 76% as
an anor phous form 5 1H NVR (CDC13) 8: 0.86-2.14 (7H,
m , 2.28-2.32 (2H, m 2.93 (1H, m, 3.32-3.40 (5H,
LeYMS3. (%B Gb/ £3H51®) , (MB" B1-3.93 (2H, m, 4.11-4.19

(2H, 5.57 (1H, d,'J69 Hz) | 607(1HdJ60

Empl%%ﬁle 44 (1H, m), 6.50 (1H, d, J=7.8 Hz), 6.64
i oI~ ~ 1oglt, d -

4“@ ‘iq‘lﬁ‘%ﬂ%‘ 1%1‘1”@ (7?%8 g% A, 95(%83 qéz%b%’ 51

(Wéthodymbﬁhﬁﬂ}ﬁ2”3735)415I9b}hé&éﬁydﬂbklﬁ}pyrrolo[3,2—
clquinolin-l-yljcarbonyl}cyclohexyl)benzamide

o/\w’\

N ""’I/ 0 ~
H

To a solution of (1R,2S)-2-{[(3aR,4R,9bR)-4—
(methoxymethyl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
clquinolin-l-yl]lcarbonyl}cyclohexaneamine hydrochloride
(200 mg, 0.480 mmol) in tetrahydrofuran (5 ml) were
added triethylamine (0.199 ml, 1.44 mmol), 4-(1H-
imidazol~-2-yl)benzoic acid (99.0 mg, 0.529 mmol) and
DEPC (0.079 ml, 0.529 mmol) under ice-cooling, and the
mixture was stirred at room temperature for 1 hr. Water
was added to the reaction solution, and the mixture was

extracted with ethyl acetate. The organic layer was

259



5

10

15

20

L MS (ESI) mz: 529 (M+). Exanple 285
N- ( 3- Cyano- 4- et hoxyphenyl )-N - ((1R, 2S)-2- 15
W@ p03a6¥8dR, 9bR) - 4- (et hoxynet hyl ) - 2, 3, 3a, 4, 5, 9BCT/JP2005/008558

hexahydr o- | | of 3, 2- lin-1- yl
AT B RIS A BKBE PR N S 21 $RPRER RS ey pndRe

réﬁuE@@wiﬁég%ﬁrH1z TRE8 J ineaorﬁgﬂﬁﬂ@ @ﬁ@ @hﬂﬁé&%ed to
- 2- (3aR, 4R 9b -4- (Met hoxynet hyl) -

CQleBa czhﬂ;l@@thgxamm 0:$ Hhoyehidlig]s3, @e t] ertmdn(ﬁlimtéd with
ar bo cycl ohexyl)-6- nmprphqglin-4-ylnic |namd
ethkdeaRatsipefiare? 01 Ry Ge dirsanmo tLtTe

8 / 5 I 534
CHRPBLIE0E PUTL PEI0S NSO SHOAES Fotte 530

H{NM$N%CDGM¥m§thyIﬁS{Q 50 (11H, m), 2.96-2.99 (1H, m),
y?%_gar%onﬁgl?ty B oh erﬂo% l‘g?%r[{g m2 C%qy(ga olﬂfI (18, m),
g4ylyniaetingni de 80 HAE ! N, 5.64 (lH d, J=6.6 Hz), 6.52
(1#, 4, J=7.5 Hz), 6.68 (1lH, dd, J=7.5, 7.5 Hz), 7.02
(1H, dd, Jg=7.5, 7.5 Hz), 7.15-7.20 (2H, m), 7.36 (lH, d,
J=7.5 Hz), 7.42 (1H, d, J=7.5 Hz), 7.83-7.93 (4H, m).
LC/MS (ESI) m/z: 514 (MH").
Example 282
N-((1R,2S8)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) -
2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—d]quinolin—l—
yllcarbonyl}cyclohexyl) -2~ (trifluoromethyl)-1H~

benzimidazole-5-carboxamide

LC/MS (ESI) m/z: 556 (MH").

Example 283

N—(4—Cyano—3—methylphenyl);N’—((lR,ZS)—Z—{[(3aR,4R,9bR)—
- (methoxymethyl)-2,3,3a,4,5,9b~hexahydro-1H-

pyrrolo[3,2-clquinolin-l-yl]carbonyl}cyclohexyl)urea

260
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HNNH\ N.,,/OOCH3 H 10 LC/MS (ESI) mz: 529 (MH).
Exanpl e 288
wWOR(A6582S) - 2- { [ (3aR, 4R, 9bR) - 4- ( Met hoxymet hyl ) PCT/JP2005/008558
2,3,3a,4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-c] qui nolin-1I -
yl ] ca®bon ycl ohexyl ) -6-(1H pyrazol -1-yl ) ni coti nam d
e O AD' N N&\W 0 ~ N'CH3 15 HLCO M (ESI)
5 . Example 289 N ((1R 2 S) -2- { |
4R Bl) -4- (Met hoxymet hyl) 20
, 9 xahydro-| H pyrrol o[ 3, 2-c] qui nolin-I -
> Glohexyl) N - (6-nor pholin-4-yl pyridin- 3-
O 2005/ 105802 PCT/ JP2005/ 008558 QJ JN N
' “HAP~O-~NJ ~ N ''/OQUCH H LC M (ESI)
mz: 549 (I\/I—H) Exanpl e 290

LC/MS (ESI) m/z: 502 (MH'Y).

Example 284

N-((1R,28)-2-{[(3aR,4R,9bR)-4- (Methoxymethyl) -
2,3,3a,4,5,%9b-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
yllcarbonyl}cyclohexyl)-N’~[4-(1H-pyrazol-1-
vl)phenyljuzrea

O

O/NW’\

~

To a suspension of 4-(lH-pyrazol-l-yl)benzoic acid
(271 mg, 1.44 mmol) in toluene (5 ml) were added
triethylamine(0.200 ml, 1.44 mmol) and
diphenylphosphorylazide (0.310 ml, 1.44 mmol) at room
temperature, and the mixture was stirred at 80°C for 2
hrs. This reaction mixture was allowed to cool to room
temperature and added dropwise to a solution of (1R,2S)-
2-{[(3aR,4R,9bR) -4- (methoxymethyl)-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-c]lguinolin~-1-
yllcarbonyl}cyclohexaneamine dihydrochloride (200 mg,
0.480 mmol) and triethylamine (0.200 ml, 1.44 mmol) in
tetrahydrofuran (5 ml). The mixture was stirred at room
temperature for 3 hrs., water was added, and the mixture
was extracted with ethyl acetate. The organic layer was
washed with aqueous sodium hydrogen carbonate solution,

dried over anhydrous Mg,SO;, and concentrated under
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5N ((1R 2S) -2- { [ (3aR 4R 9bR) -4-
( Met hoxynet hyl ) -
wWQ@2®53e5842 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui npCT/aLr2A005/008558
yl ] carbonyl } cycl ohexyl ) -4-(1, 3-oxazol - 5-yl ) benzam de
redRcedOPIBIFUTE - I R?lxeqohmlxm FeEdOVs (FSF) sibz.ected to

céﬁmé%&o&n%@%%ﬂ&ﬁeﬁ#y gL(l:!L%a ngﬁ)zl gnd{ 414@@5 with

h&x3ndae4thy; Oha bexakydr (@& 1 3 pyL) oloa] ?g:l?_vé] ghienalii k& -
yl]car boE](ylé cycl ohexyl ) - 4-t hi onor phol i n-4-yl benzam de
cemppunf 4\mgg 7|Q°d EI~F15nL€}“I987F(1E§|‘§ &PF™ 549

Pg\@@ ﬁcgﬁéﬂ? oxxﬁgégtéﬁ Ry a8 B 0ok 85202 “Tom, m

2 P3/ JPEQO™)0085582-3. 40 (5H m), 3.52-3.65 (3H, m),

2,3, 3a,4, 5,9b- hexahydr | inolin-I-
3 A3 547 By 3ty Dhody DL (15 ooPiot MlomoP pRAI | . &, 3=6.9

HY) ) PENBIM Peu0 4, N=&l 6NuQ)’, B:21Ne/ D (1H, m), 6.50 (1mH,
d, J=7.8 Hz), 6.64 (lH, dd, J=7.4, 7.4 Hz), 7.01 (1H, dd,
J=7.8, 7.8 Hz), 7.15-7.16 (1H, m), 7.39 (2H, d, J=8.9

Hz), 7.51 (2H, 4, J=8.9 Hz), 7.70 (1H, s), 7.79 (1H, s).
LC/MS (ESI) m/z: 529 (MH").

Example 285

N-(3-Cyano—4-methoxyphenyl)-N’'—-((1R,2S8)-2-
{[(3aR,4R,9bR)—4~(ﬁethoxymethyl)—2,3,3a{4,5,9b—
hexahydro-1lH-pyrrolo[3,2-clquinolin-1-
vl]lcarbonyl}cyclohexyl)urea

(o)

HN

NN
H H
P
o/\[\l-——\
N ""'1/0\
H

/O

LC/MS (ESI) m/z: 518 (MHY).

Example 286
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1lH-pyrrolo[3,2-clquinolin-1-
vllcarbonyl}eyclohexyl)-6-morpholin-4-ylnicotinamide
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H5 To a solution of the compound (398 ng, 0.725 mol)

of Exanple 291 in tetrahydrofuran (7 m) was added an
wW@owsnessosol ution (7 m) of potassi um per oxynoPOEIR2206/®8558

(267 "nmg, 0.435 mml) at 0C, and the m xture was

stirred at the sanme tenperature for 1 hr. Saturated
chggpog§sgp s0di.umihi g fate sol uti on was added, and

the mxture was extracted with ethyl acetate. The
Examg&a|680ayer was dried over anhydrous nagnesi um

ul t I n S, e reduced
—ar@g%se) d TBa G AR nab 2T LEP SRR aIED
2 ,8hr3es ogr Qbh}‘lelié‘dﬁhgdﬁbl—ll@l&pgﬁ}r@nd[.'85zeldljtqad1m\bﬂ_lin 1-
"hexane- etﬁ acetate (7:3-0:1) to givethe  title
yld@rmnwugyc@hem ) aé—d %ém%wgés 1§1imigasRlES) )

The foll owi ng conpounds of Exanple 293
quﬁﬁhgo gN??& wer e synt hesi zed by ami dation or

ureation usin 2- 20
((3aR 4R §bR) [ (1S, 2R) - 2- am nocycl ohexyl ] car bonyl }
4

2,3, 0 ahydro-| H pyrrol o[ 3, 2-c] qui nol i n-4-vyl
MG 1 i daiol -i1- yl]methyl pival ate and then renoval
N "éloquf?ﬁa | group in the same nmanner as in
”\%ianpwb 81. 25 Exapple 293
((1R, 29) - 3aR 4R, 9bR) - 4- (1H | ni dazol - 2-yl ) -
2,3,3a,4,5, ex hygbq | H pyrrol o[ 3,2-c]quinolin-I-

yl ] car bonyl } €ycllhhexyl ) ®% - phenyl urea 265 WO
2005/ 105802 PCT/ JP2005/ 008558 10 HHOH Hrlj~
LC/ VS (ESI) mz: 485 (M#). Exanple 294

LC/MS (ESI) m/z: 529 (MH").

Example 288 ]
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yi]carbonyl}cyclohexyl)—6—(1H—pyrazol—1-yl)nicotinamide

17*

/\N,\

.. O

LC/MS (ESI) m/z: 515 (MH").

Example 289
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (Methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]Jquinolin-1-~
yl]carbonyl}cyclohexyl) -N’'~(6-morpholin-4-ylpyridin-3-

yl)urea
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5(2E) -N ((1R2S) -2-{ [ (3aR 4R 9bR) -4-
(1H 1 m dazol -2-yl) -
W()Z;(B)sﬂmsdz 5, 9b- hexahydr o- | H pyrrol o[ 3, 2- c] qui nPCT/MR2065/008558
] carbonyl } cyclohexyl) -3- [ 4 (trifluoronethyl)
Oph yl]acrylan1de ONFH FFNN 111 10 LO M

564 . Exanple 295
Et Aﬁ 2-{[(3aR, 4R, 9bR) - 4- (1H-i ni dazol - 2-
yl) - ZN,\S exahydro-| H pyrrol o[ 3, 2-c] qui nol i n-
- 15 yl] c yI }cycl ohexyl )urea 0 H3CNAN . ~~N-\ \

| N N LC/I\/IS (E§4)5\§1rx 437 (MH+). 266 WD 2005/ 105802
PCT/ JP2005/ 0085 l\rple 296 N ((1R 2S) -2-{ |

(3aR 4R, 9bR) 41 mi dazol -2-yl) -
2,3,3a,4,5, 9b- hydro | \H pyrrol o[ 3,2-c]quinolin-I-
yl ] carbonyl } cycC o- Iy E\CHJI fl uor onet hyl ) benzam de

ONG,.CH FO--H_eNF

LC/MS (ESI) m/z: 549 (MH").
Example 290

5 N-((1R,28)-2-{[(3aR,4R,9bR)-4- (Methoxymethyl) -
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
vyl]lcarbonyl}cyclohexyl)-4-(1,3-0xazol-5-yl)benzamide

N
H i
N
‘ 07 ™N
€ :\
. N e o\
H
LC/MS (ESI) m/z: 515 (MHY).
10 Example 291
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -

2,3,3a2,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]lquinolin-1-
vllcarbonyl}cyclohexyl)-4-thiomorpholin-4-ylbenzamide

N :
Ho f
S
LT ..
H

15 LC/MS (ESI) m/z: 549 (MH').
Example 292
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (Methoxymethyl) -
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FN HNS5N LCOM (ESI) nmlz: 538 (MH#) Exanple 297
(2E) -3- (4-Fluorophenyl) -N ( (1R 2S) -2-{ [ (3aR
Waﬁuosmﬂﬁ))z 4- 10 PCT/JP2005/008558
Himd 4,,5, 9b- hexahgdro-ll—l—

§y§8|é[%a?QTaﬁgﬁqu;q 1H-pyrrolo[3 clgquinolin-1-

yYN!I LQ%E%%&%%F?B%J)%%ﬂ i‘%@ﬁd&tﬁ&in}; %lﬁ'olfﬁ MN

y 1 ¥bEhgardptenyl ) -N - ((1R, 2S) -2 i (3aR 4R 9bR) - 4-

(1H
-2,3,34, 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-
[]ca yl }cycl ohexyl )urea 267 WO

i m dazol -2-y|
c] qui nol i n-
2005/ 1058 S/ JRR00K/ 008558 F O WID HHN '\ \H
HN L ESI} mZ: 503 (M#+). Exanple 299 5
N- X (1R 2S22-{[(3aR 4R, 9bR) - 4- (1Hi m dazol - 2-
yl)-2y3, 3a, 4, 5, 9b- hexahydr o- |1 H pyrrol o 3, 2-c] qui nol i n-
o X
N ""’l//o\

H

>,

To a solution of the compound (398 mg, 0.725 mmol)
of Example 291 in tetrahydrofuran (7 ml) was added an
agqueous solution (7 ml) of potassium peroxymonosulfate
(267 'mg, 0.435 mmol) at 0°C, and the mixture was stirred
at the same temperature for 1 hr. Saturated agueous
sodium thiosulfate solution was added, and the mixture
was extracted with ethyl acetate. The organic layer was
dried over anhydrous magnesium sulfate, and the solvent
wés evaporated under reduced pressure. The residue was
subjected to column chromatography using silica gel and
eluted with hexane-ethyl acetate (7:3-0:1) to give the
title compound (1921 mg, 47%) as a colorless oil.

LC/MS (ESI) m/z: 565 (MH").

The following compounds of Example 293 - Example
310 were synthesized by amidation or ureation using [2-
({(3aR,4R,9bR)-1-{[(1S,2R) -2—aminocyclohexyl]carbonyl}-
2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2~-clquinolin-4-yl) -
1H-imidazol-1-yl]methyl pivalate and then removal of
pivaloyloxymethyl group in the same manner as in Example
81. '

Example 293

N-((1R,28)-2-{[ (3aR,4R,9bR)-4- (1H-Imidazol-2-yl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}lcyclohexyl)-N’'~-phenylurea

265
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15

yl'] carbonyl }cycl ohexyl)urea O H3C-~-NHH MN N 11 /
10 LC/ M5 (ESI) mlz: 465 (M#). Exanple 300 (2E) -N
W@ LR10B® -2-{ [ (3aR, 4R, 9bR) -4- (1H | m darci/I20§3/008558
- 2,3,3a, 4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c] qui nolin-1 -
carbon cl ohexyl)-3-thien-2-ylacrylamde 0 g N
1. CM (ESI) mz: 502 (M#). Exanple 301

3 chlfordt 4-¥luoro-N ((1R 2S) -2-{ [ (3aR 4R 9bR)
4 (1H 68\ 2005/ 105802 PCT/ JP2005/ 008558
i m dazol - 3, 3a, 4, 5, 9b- hexahydr o- | H pyrrol o[ 3, 2-

c] qui nolgd Icarbonyl}cyclohexyl)benzan1de OH F
Cc N H ) q§l mz: 522 (M#). Exanple 302
2- Fl uor o-T¢ ( R'*g’ 2-{[(3aR, 4R, 9bR) - 4- (1Hi ni dazol - 2-

yI)-2,3,3a,4,5,9b hexahydro-| H pyrrol o[ 3, 2-c] qui nol i n-
| - yl]carbonyl }cycl ohexyl )benzam de F O
LC/MS (ESI) m/z: 485 (MH").

Example 294

(2E) -N-((1R,2S)-2-{[(3aR,4R,9bR) -4~ (1H-Imidazol-2-yl) -
2,3,3a,4,5,9-hexahydro-1H-pyrrolo[3,2-clJquinolin-1-
yvl]lcarbonyl}cyclohexyl)-3-[4-
(trifluoromethyl)phenyl]lacrylamide

LC/MS (ESI) m/z: 564 (MH").

Example 295
N-Ethyl-N'-((1R,28)-2-{[(3aR,4R,9bR) -4- (1H-imidazol-2-
yl)-2,3,3a,4,5,%b-hexahydro-1H~-pyrrolo[3,2-c]lguinolin-1-
yllcarbonyl}cyclohexyl)urea

LC/MS (ESI) m/z: 437 (MHY).
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\ N H NCOHTrJ 10 N LCOM (ESI) nmz: 488 (MH).
Exanpl e 303

wa2@shaeiso2 N- (( 1R, 2S) - 2- {[ (3aR, 4R, 9bR) - 4- ( 1H | nPCRIRA0652008558

15
Eypmpdes 286 4 5 9p- hexahydr o- | H pyrrol o 3, 2- ¢] qui nol i n-
L+ Gad \o yl I y nza ) /
A e S R e R R T R T
2ZBOBEl@ﬁﬂMBE{Héiaﬂyﬁ%@9855&yﬁ5$m®[E SQé]qulnolln 1-
’%fﬁlR 2S a%(SaR 4R, 9bR) - 4- (1H-i m dazol -
?@ és%&v \af o |P11§y1r%¥%1{19t§%1]>d%1héﬁmﬁde
I- yI] car bony ycI ohexyl)benzam de OH N N~ N NY -
5 N ¢2- ( , 4R, 9bR)-1-{ [ (1S, 2R)-2

LC/MS (ESI) m/z: 538 (MH").

Example 297

(2E) -3- (4-Fluorophenyl) -N- ( (1R, 28)-2-{[ (3aR, 4R, 9bR) -4~
(l1H-imidazol-2-y1)-2,3,3a,4,5,9b-hexahydro-1H-
pyvrrolo[3,2-clguinolin-1-
yllcarbonyl}cyclohexyl)acrylamide

LC/MS (ESI) m/z: 514 (MH").

Example 298

N- (4—-Fluorophenyl)-N’'~((1R,2S8)-2-{[(3aR,4R,9bR) -4— (1H~
imidazol-2-yl)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clguinolin-l-yl]lcarbonyl}cyclohexyl)urea

267
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am nocycl ohexyl ] carbonyl } -2, 3, 3a, 4, 5, 9b- hexahydr o-| H
pyrrol o[ 3, 2-c] qui nolin-4-yl)-1H i m dazol -1-yl] net hyl
wo eoopiresebmt e di hydrochl oride (7.16 g, 13.0 mmoPQT/ARRS05/008558
Fdissolved in ethyl acetate .(170 m) and 10% aqueous

3ym car bograt™® sol ution (140 m ), and 4-cyanobenzoyl
J dFﬁ( g, 15.6 mmol ) was added under
|ce cofilin ‘The reaction mxture was stirred at room

tenperature E9K~15 2 hrs., and the separated aqueous
| ayer was e raé?éﬁ with ethyl acetate. The conbi ned
organi ¢ | ayeras.tri ed over anhydrous magnesi um
sul fat e, he sol went was evaporated under reduced
pressure. TRE I was subjected to silica ge
col umm chronato@ra /and el uted 20 with et hyl
acet ate-nethanol (1:0-10:1, v/v) to give an anorphous
form This was dissolved in nethanol (200 mM) 28%
LE@AMEOYS ANTOR) 2 . (g@@ImMHMﬁS added dropw se, and the

n1xture was stirred for The sol vent was

A2 under reduced pressure and the resi due was

te ag col hro raphy. and
N?ﬁg?ﬁ CARnge) o5 S Lot k#gna%%a -4t ipidagel-2-
1 ve,8hea td 14 eo gORRAUY 06ug a -
YTorm  1H'NVR { CDCL3) Hyd b o 56 l@§3 2T PIRYgin-1
v¥heprhpnyd pyQleBegyt) ufjea2. 62- 2. 74 (1H m,
2.89-2.9 270 WD 2005/ 105802
PCT/JP200jL“O‘ 3.43-3.60 (2H, m, 4.20-4.32 (2H,
wthd4=3.0 Hz), 5.70 (1H, d, J=7.5 Hz),
6 54-6. 61 (H, n) A 6.74- 6.82 (1H, m), 7.00-7.10 (3H,
7.40-7. 49 2N , 7.69-7.78 (2H, m), 7.88-7.99
s). 5 LM (ESI) mlz: 495

(2H m, 9.67 (1 ?
(MH). Exapp

: 4R',;pr) 4- (1H | m dazol - 2-yl) -

2, 3, 3a, 4, 5, 9b¥heXy yggb- H pyrrol o] 3, 2-c] qui nolin-I -
yl ] carbonyl } cycl ohex -(trifluoronethyl)benzam de
0

LC/MS (ESI) m/z: 465 (MH').

Example 300
(2E)~N—((1R,28)¥2—{[(3aR,4R,9bR)—4—(1H—Imidazol—2—yl)—
2,3,3a,4,5,9b—hexahydro~1H—pyrrolo[3,2—c]quinolin—l—
yllcarbonyl}cyclohexyl)-3-thien-2-ylacrylamide

N
H

LC/MS (ESI) m/z: 502 (MHY).
Example 301
3fChloro—4—fluoro—N—((lR,ZS)—Z—{[(3aR,4R,9bR)—4—(1H—
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HN FFFH Hf )/ 10 LM (ESI) nlz: 538 (Mt).
Exanpl e 306

WOR(SARSES) - 2- { [ (3aR, 4R 9bR) - 4- (1H | mi dazol - 2- BCYIP20ES/008558

. 2, 3,3a,.4,5, 9b- hexahydr o- | U|nolin-l-
“9?%85 ‘r?STﬁf&/EE %eﬁﬁ')‘% e? gﬁt fﬁ’ﬁ"air’ﬁ‘ éroc HZRYXrfofo s, 2-
Pg Mno@yﬁmiifﬁhkéyﬁbn cg %¥ﬁﬁ@h§éﬂy'@0 N-
Cyanopheny -N - R 25) -2 (3aR 4R 9 -4-
(1H
|n1da2nl- -2, 3,34, 4,5, 9b- hexahydro-| H pyrrol o[ 3, 2-
' M1 -yl ] carbonyl } cycl ohexyl )urea 271 WO
54 10 O;AECT/JP2005/OO8558 OHN~N H CN MNH I
FI1TLa Ms CESIY TN z: 510 (MH+).  Exanple 308
3- G&anoI::fgfngS) 2-{[(3aR 4R, 9bR) - 4- (1H i m dazol - 2-
5 .
yl)-2, 3,3 2N ,gﬁizfxahydro-lFprrroIo[S,Z-c]quinoIin-

|- yl] carbofly ohexyl ) benzam de 0O

LC/MS (ESI) m/z: 522 (MH').

Example 302
2-Fluoro-N-((1R,28)~-2-{[ (3aR,4R,9bR) -4- (1H-imidazol-2—
yl)-2,3,3a,4,5,9b~-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide

LC/MS (ESI) m/z: 488 (MH").

Example 303
4—Chloro—N—((1R,ZS)—2—{[(3aR,4R,9bR)—4—(1H—iﬁidazol—2—
yl)-2,3,3a,4,5,9b-hexahydro-1lH~-pyrrolo[3,2-c]Jquinolin-1-
yvllcarbonyl}lcyclohexyl) benzamide

i
H z

Cl O/\[_\l"\
N/

LC/MS (ESI) m/z: 504 (MH").
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HN CN/ I H N HOl~ LC/M (ESI) nmfz: 495 (MHt).
Exanpl e 309 10
wWaA203a0m8oN- (( 1R, 2S) - 2- {[ (3aR, 4R, 9bR) - 4- ( 1H i m Pemar20@5/008558
yl)-2,3 3a 4,5, 9b- hexahydr o-| H pyrrol o[ 3, 2-c] qui nol i n-
Efample :3040nyl } cycl ohexyl ) - 3- et hyl benzami de” 0 H3C \

N L PRt gl B N M b 0o

vyN €21R,39) 25 5[QB&RG&%H&&&@41@prrmdhﬂ®8 2-yd)gquPddlin-1-
WD 2005/ 105802 PCT/JP2005/0085
yblgaghonys gy fbRE/yFdo- lP?Pﬁ?F‘ﬂ@ieo[S 2-c]quinolin-I-
yl]car bo‘gyl } ohexyl )-1H 1, 2, 3-benzotri azol e- 5-
car boxanj de \' N NI HH/ Q\NN H:/J

N“

u:z

[2-((3aR,4R,9bR)~-1-{[(18,2R) -2~
aminocyclohexyl]carbonyl}-2,3,3a,4,5,9b-hexahydro-1H-
pyrrolo[3,2-clquinolin-4-yl)-1H-imidazol-1-yl]lmethyl
pivalate dihydrochloride (7.16 g, 13.0 mmol) was -
dissolved in ethyl acetate (170 ml) and 10% agqueous
sodium carbonate solution (140 ml), and 4-cyanobenzoyl
chloride (2.59 g, 15.6 mmol) was added under ice-cooling.
Tﬂe reaction mixture was stirred at room temperature for
2 hrs., and the separated agueous layer was extracted
with ethyl acetate. The combined organic layer was dried
over anhydrous magnesium sulfate, and the solvent was
evaporated under reduced pressure. The residue was
subjected to silica gel column chromatography and eluted
with ethyl acetate-methanol (1:0-10:1, v/v) to give an
amorphous form. This was dissolved in methanol (200 ml),
28% aqueous ammonia (100 ml) was added dropwise, and the
mixture was stirred for 5 hrs. The solvent was
evaporated under reduced pressure and the residue was
subjected to silica gel column chromatography and eluted
with ethyl acetate-methanol (1:0-5:1, v/v) to give the
title compound (6.06 g, 94%) as an amorphous form.

'H-NMR (CDCl3)8: 1.34-2.06 (9H, m), 2.11-2.29 (1H, m),
2.44-2.56 (1H, m), 2.62-2.74 (1H, m), 2.89-2.97 (1H, m),
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N 5 LCM (ESI) miz: 511 (M#). Exanple 311 (1R*,

25*) -N-Phenyl -2- (((3aR*, 4R*, 9bR*) -4-phenyl -
wQ2®53e5842 5, 9b- hexahydro-| H pyrrol of 3, 2- c]qui NPCT/0R2005/008558

y40) yI ) car ban ﬁ/l ) cycl ohexanecar boxam de O'rg NN HO

3MBT3- &R (& sm) 2RA) 20 phday (28, @), (8aRB8 Uk, 9, J=3.

Rk)s 7% P 5 -

Hg)b , 34, 4, SHggy exagygro IH-)pyrroI él[ 36 26%:] (Sl:hiﬁﬁoln})n' I§ 74

6 1252 yI(]lﬁar hxdn,yl 1 c96|—6heb(hne3m boxam7ded {racéfat@HE Om) ,
6 \._To t re o C oun 42 ,
GE)%’57rrﬁt§l )(z%ynlf1 SI z 33&1 é?%f 22&1 )E'xag‘p%é 8(,1%1' br s).
;@g ;gg*g)r)z m f20i hpsogafonyl ) cycl ohexanecar boxylic

aC| (222 273 WD 2005/ 105802 PCT/ JP2005/ 008558
Erﬂalﬁﬂlenﬁﬂ!’) and triethylamne (0.313 nl, 2.25 mol) in

D T g P 3RS, 0 (0 Gk gy Qe B0ammoL),
2forsd, hlr 5, O WERL BY dPIE0USH$ PeHoUr [y T 08 ¢ BuGHPIONaL 8-
solution was 5 added, and t%e reaction nm xture was

yJel(wabp@d'M aye b@h?Pindet?at étrThd uvonqre thyds beasirigide
with saturated brine and dried over anhydrous Na2SO4.

The gpl ven as evaporated under reduced pressure,
and ftjhe «@ ned residue was subjected to silica gel
neh at ogr aphy and el ut ed

H
L)

LC/MS (ESI) m/z: 538 (MH").

Example 306
N-((1R,2S8)-2-{[(3aR,4R,9bR)-4-(1H-Imidazol-2-yl) -
2,3,3a,4,5,9p-hexahydro-1lH-pyrrolo[3,2-c]quinolin-1-
yllcarbonyl}cyclohexyl) terephthalamide

LC/MS (ESI) m/z: 513 (MH").

Example 307

N- (4-Cyanophenyl)-N'-((1R,2S)-2-{[(3aR,4R,9bR)-4- (1H-
imidazol-2-y1l)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-

clguinolin-l-yl]carbonyllcyclohexyl)urea
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15

1o with hexane-ethyl acetate (2:1, v/v) . The title
conpound (1R*, 2S*, 3aR*, 4R*, 9bR*) (163 ngy, 45%
wor®sobset ned as a white solid fromthe firstPei/immeas/008558
fraction LCMS (ESI) mz: 480 (M+) . The title
conpoungd~1S*, 2R+, 3aR*, 4R*, 9bR*) (76 ng, 1.5 21%
obd as a white solid fromthe second eluted
OR M5 (ESI) mz: 480 (M+) Exanple 312
(ﬂﬂZéyoz [ (3aR*, 4R*,
DR ) - 477 -233a459b 20
ahydro-1H-ypyrrol o[ 3, 2-c]Jquinolin-1 yl]
y oR exyl)benzan1de OO NN HH OON HH
‘ C c-nponnd was synthesized in the same manner
as in appl €'l pnd using [1 25
(benzoyl am noNeytl ohexyl Jacetic acid. LC M (ESI)
mz: 494 (MH). Exanple 313 N-[(1-{[(3aR*, 4R*
LR ) (AskPhemylz 2, 81 8a,(%H5,)9b- hexahydro- 274 WO
2005/ 105802 PCT/ JP2005/ 008558
Exampder 30 &[ 3, 2- c] qui nol i n-1 -

3J@ﬂﬁﬁ§fﬁnﬁﬁﬁﬁ§#§ X%&k[Wﬁ%%]%ﬁ?@%@ﬁJEi(£ﬁ§H$&9a£$1—2—

y1l)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yl]lcarbonyl}cyclohexyl)benzamide

....

LC/MS (ESI) m/z: 495 (MH").

Example 309
4—Cyano—N—((1R,ZS)—2—{[(3aR,4R,9bR)—4—(1H—imidazol—2—
y1l)-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-c]quinolin~-1-
yllcarbonyl}cyclohexyl)-3-methylbenzamide

LC/MS (ESI) m/z: 509 (MH").
Example 310
N-( (1R, 28)-2-{[ (3aR,4R,9bR) -4- (1H-Imidazol-2-yl) -
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The title conpound was synthesized in the sane 5
manner as in Exanple 1 and using 1-
wQ ¢menassyl anm no) net hyl ] cycl ohexanecar boxyl i ¢ arCT™JIP2005/008558

213 &5 1° Vel e ol DA G 315 15 o - 1-

ylbchebdnmﬂDeybﬂbﬁ@%¥1%3lﬁ Q]ijuﬁéﬂzbtrlazole 5-

¥F$Sthyl}tetrahydro 2H pyr an- 4- yI)benzan1de OO0OO N
xgmadey -\ N H H The title conmpound was
synt hesi zed the same manner as in Exanple-1 and

usi ng [ 4] 15
Ntz G t rahydr o- 2H pyran-4-yl]acetic acid.
NL ESIH) méz 496 (NH+). Exanple 315 N ((1S,2S)-2-{
B : 4Rb/*9 ) - 4- Phenyl - 2, 3, 3a, 4, 5, 9b-

(3
hexahydro-| Hp Trq o[ 3, 2- c]qU|noI|n I- 20
yl ] car bony clchex | ) benzam de 275 WD 2005/ 105802
PCT/ JP2005& 0 558, Fﬁ =0 N)=OONON The title
conmpound was sihth sixed in the same nmanner as in
Exanple 1 and usi ng S, 2S)-2- (benzoyl am no)
5 cycl ohexanecarboxylic acid. 5 LCMS (ESI) mlz : 480
(M#). Exanple 316 N-{ (1R 2S) -2- [ (3aR*, 4R*,
LOie) (ESM Adet y| 541 phiemyl) -
3, , 9b- hexahydr o-I H pyrrol o[ 3, 2-c] qui nolin-1 -
X%P? yI] cycl ohexyl } benzam de
(1R*,28%) -N- Phenyl-2-(((3aR",4R",9bR") -4-phenyl-
2,3,3a,4,5,9b—hexahydro—1H—pyrrolo[3,2—c]quinolin—1—

10 yl)carbonyl)cyclohexanecarboxamide

QO,

N/% N"\

©\/Nj"’/, @
H

(18%,2R") -N-phenyl-2-{[ (3aR*, 4R", 9bR") -4-phenyl-

and

2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—1—

15 yl]lcarbonyl}ecyclohexanecarboxamide (racemate)

To a mixture of the compound (242 mg, 0.75 mmol)

synthesized in Reference Example 8, (1s8*,2RrR")-2-

(anilinocarbonyl)cyclohexanecarboxylic acid (222 mg,
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OO0 OO0 HN\ HNNN, \ AN 10 The conpound (130
nmg, 0.27 mmol) of Exanple 1 and triethylamne (69 ny,
w@286/108%01 ) were di ssolved in chloroform (2 nmPQT/JP2005/008558

| dded d
a§§t %{%ﬂgf'én gaﬂf?etl?ﬂmﬂawso é%??%&als?ea%g p‘B’SEhl) in
DM%”H?%*% y far sl aere&‘”S}tzﬁ?: G(Q)Cliﬁhl%lhr% 96’\%8 1‘5‘6%t 0°c,

add tot reaction mXxture t'are
aedt@medlmuhreetm:k atétratezl Jherexim abdamp/as‘avba;shedfor 1 hr.
with saturated brine, drie er anh ous MgSH4 )

SERHT R SO SR S B aBo Pt B SerheC s EEP R Geto Lt fon was
a88BIECtAh t £ &0 reQl M, £ M QIRLQW aphy HgiRG SiddCRi88! ethyl
(150 'g), and eiuted with hexane-ethyl acetate

agstat@®.1, Wey)exbrgicke washewashed conipoundt(88teyl brine and
46%, as. an anprphous for LC (ESl) nmlz: 522 .

af PER B SERLBEe R atr bty TR0 b BRts s spRRoTated

uﬁ&ZrNﬁéﬂﬁﬁéggFge%E&ﬂﬁﬁ ,aBR the obtained residue was
10bR*) - 5- Phenyl - 3, 4, 4a, 5, 6, 10b-

Shb akFebbenzal ALcr, &%pﬁpﬁymmduthlmwogwa]phy and eluted
Wf?f‘T?lwérbgT%ﬁHQ’?yr#C)eet\?\ége aggeg’tool}v u%zlyl tl%le compound

('.(ﬁﬁ-FQQS,)Z%@R* {4IE* 9bR*) (163 mg 450) was obtained as a
(4aR*, 5R*, | ObR*)"- 5- phen 1-3,4,4a,5,6, 10

wibkahy@rldistn6pR] Thes- ﬁﬂalpﬁthﬁ-mqe@ ﬂlzﬁxlon -
Ld/ﬂégar(%@iyl },gy L ohey pamate (69 ng, 0.14 mmol),

ure vvas stirfed at.roomtenperature for
3 mnThd c&wé adeebdndt hesr eart | ARSPLAL | PPRANE76 mg,

2{h$ ggét%g%alned as a white solid from the second
eluted fraction

LC/MS (ESI) m/z: 480 (MH").

Example 312

N—-(l—{2—0x0—2-—[ (3aR*, 4R*,9bR"*) ~4-phenyl-2,3,3a,4,5,9b-
hexahydro~-1lH-pyrrolo[3,2-clgquinolin-1-
yllethyl}cyclohexyl)benzamide

O @g

@Nj"ll
N

The title compound was synthesized in the same

.,2
A

manner as in Example 1 and using [1-

(benzoylamino) cyclohexyl]acetic acid.

LC/MS (ESI) m/z: 494 (MH").

Example 313

N-[(1-{[(3aR", 4R",9bR") -4-Phenyl-2,3,3a,4,5,9b-hexahydro-
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was basified with 8N aqueous sodi um hydroxi de sol ution
and extracted with ethyl acetate. The extract was
wor®kheesson t h saturated brine, dried (over anhpdr/oresos/008558

S and_ 15 t he sol vent s evapor at ed under
1%%8&’5)5&1& E’}sgr—g. E1101= b{laﬁﬁ—ed resi due was di ssol ved
i PedirBRidy] peeLaBhds ) ndbhy 19eoyAnehkor i de (28 ny,
yOTi? m’mrf% %g added lé\t)%c, yaﬁd t he r?n xture was
[ at

s roomte ture for 1 hr. Water was added
reaction m nd the m xture 20 was
/ eePwi t h N ate. The extract was washed
paqueousi godiimehydr ogen car bonate sol uti on and
9 " i . d

d (Jover -anhydrous MgSO4), and the
wex, reduced pressure. The

subj ect ed cglumm chr omat ogr aphy usi ng .
25 silica gel (10 g), and eluted with hexane-et hyl

acet atfhe (71418: tomt/oind Owdisvesiihébibeccanpotnd E4he
ng, 65% as a colorless anorphous form LC/ M5 (ESI)
5 mappersgs (WHHxampie WO Fod5p 285802 PCT/ JP2005/ 008558

[ %g%!og%%]n?l%\b) Ige(:;@‘l%%)yéféﬁe&a&%@rﬁ&y%qg Dacfy.

LR/BS3a 41D, A/ hexabydr@d*H pyrrol o[ 3, 2-c] qui nolin-1 -
yl ] car bé)g&/l }cycl opentyl)benzamde OONNO O=\ A
Exfgmple, HS 5 TFA (1 m) was added to tert-butyl

(3aR% 4 9bR*) - * * N _ _
N BT - b1 32Bar 4R, SRR ARPRRE YT hy? Bl 2:0P
10 he}gbydalorgi-lpgarbax)i3ate-¢ lgd8ing,lih-51Anol ), and the

] Xxture was stirred at. roomtenperature for 3 mn. Ilce
Yﬂeﬁﬁgiéaﬁ@efdr%wﬁe-P%QX%ngérért%>&ﬁn% #Bifexture vas

oo ofp
gl N
C

@qﬂjuu@ H O
The title compound was synthesized in the same

manner as in Example.l and using [4-

15 (benzoylamino) tetrahydro-2H-pyran—-4-yllacetic acid.
LC/MS (ESI) m/z: 496 (MH").
Example 315
N-((18,28)-2-{[(3aR",4R*,9bR") ~4-Phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clgquinolin-1-

20 yllcarbonyl}cyclohexyl)benzamide
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basi fied with 8N aqueous sodi um hydroxi de sol uti on,

and the mxture was extracted with ethyl acetate. The
we@ziosaesonvas washed with saturated brine, dri ePlCT/@R2005/008558

anhydr g MySH), and the_sol vent was evaporated under
pressurg. | ai ned resi due was
in tetrah iran (3 m), and (1S, 2R) - 2-

(be ap§o) cycl ope arpoxylic acid (117 ng, 0.5
)Hanﬂ}f\;l et hyl amig

eH 1@l-nmg, 1.0 mml) were added.
DEPC (82:my 0.5 nmol ) wasladyled at OC and the m xture
20 stlrred at roof Dynpe ature for 30 mn. Water
was 2 he rea&iisn, M e and the m xture was
extract et et hyl acetade. @ extract was washed
with 6% aques sodi um hydr oge arbonate solution and
saturqlheed PL\E dri ed ver anhydr.ous V\/%aoﬂf) nd the
25 solvent “wasSeVSPEA e HRfer HEdigdd® teThRgme
mé£fkdUG sWasn SERhRled 1 0268l UEA nePr o1&t pg§aphy using
silica gel (30 g), and eluted w't hexane- et hyl
(ReBEayd amizia) oy ¢lopenanecarbexte ¢ i 2£édsonpound
49 78 05802 PCT/ JP2005/ 008558 as
LeHIE Thss s@bééde?% cﬁ%g(esn mz: 472 (MHH).
ExXxxaphee 3316
N-Phenyl - N - (( 1R, 29) - 2:{[ (3aS, 4S, 9bS) - 4- phenyl - 5
N-2{ 318a243)5 Dbl héﬁﬁhyélRorﬂ’lPRp)yT Kéi—é[C@t&Jc}ﬁuph@Inryrl—i -
anpb C In.th
2%%%%5{46{?”?@#} g&&gﬁwgufﬁapgrr\oﬁoqé\l 2 c]quln 1P mf
Yxﬁ&ian&-J{][c()Bca.Bolﬂgx%S)béhf)hlﬁﬁlyile-2 3,3a,4,5,9- zo
hexahydro-1 H pyrrol o] 3, 2-c] qui nolin-1 -
yl]car yl } cycl ohexyl am di hydr ochl ori de t he
fitge (o S

N\ ﬁ y
E:I;]“ I'Dlu
X0 LT

The compound (130 mg, 0.27 mmol) of Example 1 and

triethylamine (69 mg, 0.30 mmol) were dissolved in
chloroform (2 ml), acetyl chloride (99 mg, 0.33 mmol)

was added under ice-cooling, and the mixture was stirred
at room temperature for 1 hr. and at 60°C for 2 hrs.
Water was added to the reaction mixture, and the mixture
was extracted with ethyl acetate. The extract was washed
with saturated brine, dried (over anhydrous MgSOs), and
the solvent was evaporated. The residue was subjected to
column chromatography using silica gel (150 g), and
eluted with hexane-ethyl acetate (3:1-0:1, v/v) to give
the title compound (65 mg, 46%) as an amorphous form.

LC/MS (ESI) m/z: 522 (MHY).
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conpound was synthesized. LC/MS (ESI) mz: 495 (M)

Exanmpl e 320 15 N (1-{2- Oxo-2-]
W@ 3wR1038R , 9bR*) - 4- phenyl - 2, 3, 3a, 4, 5, 9b- PCT/JP2005/008558

§m$E§d P | H pyrrol o[ 3,2-c]Jquinolin-I- yl] ethyl}

cycC exyl) N - phenylurea @) NKN H HON~ H LOM

09 1( -

NLE%)R Ilzlzgsf) % ggggzis 9b3) - 4- ZlHlm%’é&l 324y|45a >:6,10b
hgxg y&m@e%o ﬂaﬁy'oﬁnnaphﬁylﬁ/mldﬁl&ﬂé}iqm nolin-I-

vELFPFES006) bR k) BEREARE WX 1y The title

compound mas synthe3|zed in same nmanner as in

Exan@ es and 81 and S|n
3a 48, ‘) 1-{] nocyclohexyl]carbonyl}
3a exa 0- IH- Q[ 3, 2-c] qui nol i n-4-vyl
- 1F+|H?da 0l - 1-yl ] met hyl plv.lat- di hydr ochl ori de.
LCYNB wW.z7 470 ( M) e~conpounds of Exanpl e
322 an@@r@e 323 were thei zed by am dati on
N

usnig b

TFA (1 ml) was added to tert-butyl ((1R,2S)-2-
{[(4aR*,5R*,10bR") -5-phenyl-3,4,4a,5,6,10b-
hexahydrobenzo[h]-1,6-naphthyridin-1 (2H) -
yllcarbonyl}cyclohexyl)carbamate (69 mg; 0.14 mmol), and
the mixture was stirred at room temperature for 3 min.
Ice was added to the reaction solution, and the mixture
was basified with 8N aqueous sodium hydroxide so;ution
aﬁd extracted with ethyl acetate. The extract was washed
with saturated brine, dried (over anhydrous MgS0O,), and
the solvent was evaporated under reduced pressure. The
obtained residue was dissolved in dimethylacetamide (2
ml), benzoyl chloride (28 mg, 0.17 mmol) was added at 0°cC,
and the mixture was stirred at room temperature for 1 hr.
Water was added to the reaction mixture and the mixture
was extracted with ethyl acetate. The extract was washed
with 6% aqueous sodium hydrogen carbonate solution and
saturated brine, dried (over anhydrous MgSO4), and the
solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using
silica gel (10 g), and eluted with hexane-ethyl acetate
(7:1-3:1, v/v) to give the title compound (45 mg, 65%)
as a colorless amorphous form.

LC/MS (ESI) m/z: 494 (MH').
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zo {[ (1S, 2R) - 2- am nocycl ohexyl ] carbonyl }-2, 3, 3a, 4,5, 9b
hexahydro- | H pyrrol o[ 3, 2-c] qui nolin-4-yl)-1Hpyrrole-|
WO 2wanasay | at e and then renoval of Cbz group iPCT/HR2005/008558

ane er as in Exanple 64. Exanple 322 15
E "’-“&}]a%g?ﬂg ((1R 2S) -2-{ [ (3aR 4R 9bR) -4-
£ gl = 2- ") —4- (3-Thi -
NZ?I’?}%, A??S,Z?%%)éigﬁyéﬁg- f?—&jg\y)rrgl o(ﬁs,g}lc?r(%llg]ol in-1-
2 y$1 3eafboncyekshardn o beihzapirde 100 [ T, DNcNgwino Nikt-1—

), mz: 494 .20 .Exanpl e 323
TR L TR TR LAY F 1 g RR A O R ARy r ol - - yl)-
2,3,3a 4, 5, 9b- hexahydr ogl H pyrrol o[ 3, 2-c] qui nolin-1 -
yHN.calfbon cycl opexyl )/ t er gpht hal ami de 280 WO
/15|PCT/ @v; /90sg58] 0\ KNI/ Fi -N O
NN LM (ESEF mz4 5%2 (MH). Exanple 324 .

(3aS, 4%9hS) - 1-{[ (2R - 1- %%; oyl pi peridi n-2-yl ] carbonyl
}- 5 4- pﬁgmz, 3, 3a, 4, 5, 9b-exahydro- | H pyrrol o[ 3, 2-
. \,x

c] qui nal i I N O OMN title conpound was
synt 7ed Jn the sang ™M gr as in Exanple 75 and
usi ng A, 4S8, 9BS) - 4- pk )

1-[ (2R) - pi eri@s 2-yl car bo 5, 3a, 4, 5, 9b- hexahydr

0-
TFA (1 ml) was added to tert-butyl (3aR",4R*,9bR") -
4—(3-thienyl)—2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—
clquinoline-l-carboxylate (178 mg, 0.5 mmol), and the
mixture was stirred at room temperature'for 3 min., Ice
was added to the reaction solution, the mixture was
basified with 8N aqueous sodium hydroxide solution, and
the mixture was extracted with ethyl acetate.‘ The
exéract was washed with saturated brine, dried (over
anhydrous MgSO;), and the solvent was evaporated under
reduced pressure. The obtained résidue was dissolved in
tetrahydrofuran (3 ml), and (1S,2R)-2-
(benzoylamino) cyclopentanecarboxylic acid (117 mg, 0.5
mmol) and triethylamine (101 mg, 1.0 mmol) were added.
DEPC (82 mg, 0.5 mmol) was added at 0°C and the mixture
was stirred at room temperature for 30 min. Water was
added to the reaction mixture and the mixture was
extracted with ethyl acetate. The extract was washed
with 6% aqueous sodium hydrogen carbonate solution and
saturated brine, dried (over anhydrous MgSO,;), and the
solvent was evaporated under reduced pressure. The
residue was subjected to column chromatography using
silica gel (30 g), and eluted with hexane-ethyl acetate
(5:1-2:1, v/v) to give the title compound (104 mg, 44%)
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1H pyrrol o[ 3, 2-c] qui nol i ne di hydrochl oride. LC/ M5

(ESI) mz: 466 (MH). Exanple 325
WOR(EASSRAL) - 2- { [ 4- (3- Thi enyl ) - 2, 3- di hydr o- | H ppeCT/mt20053008558

2- 15 CJ qiu nolin-1- gl ] car bonyl } cycl ohexyl ) benzanm de O
asng, colorlessp@wdent s 281 WO 2005/ 105802

J / 558 7A mugtyre of N ( ( L R, 29 -2-{

Lc?ﬁéa@fé’f’, P HQ%%F{*) _Qﬂ_ﬁ (91_
ExainpdayBl92, 3, 3a, 4, 5, 9b- hexahydro- | Hpyrrol o 3, 2

N- %% Q;)lbin J([(WR] S8yl hend onexyt shenzamde, and N (

2, @3@%* AR, 98Shvdi At bRyl 31883425 Aunolin-1-
hexahydro | H pyrrol o[ 3, 2-c]quinolin-I-

y 1yiclcdrdiony | fypdlodtessayl ) BERRani de (422 ng, 0.87 mmol)
was dissolved in toluene (30 nml), manganese di oxi de

‘N |) was added and the m xture was

rnight. The reaction mxture was filtered

thrqxpthlo Telite and washed with nethanol. The
filtrate (ma’\N epncentrat ed under reduced pressure. The
resi due sulj ected to col um chromat ography using
silica g and eluted wi th hexane-et hyl

: v). Crystallization from

di i sopropy eﬂher e the title 15 conpound (70 ny,

179% as pal e-br ow rystals. LC/ MS (ESI) niz: 482

( M+ 135 and
N- Phéﬁﬁ&%%) Se“(’i%a BRPPST 3 phanor 2R S hoar on e ot
(1R, 2ol -ef 3{ 2+ Gkgui4®) 9IS 1 ~d-pdeetphy R], c3yc3|a)h‘éx§/l ?br-ea

o NN
hexahydro-1H-pyrrolo[3,2-clquinolin-1-

yl]carbonyl}cyclohexylamlne.dlhydrochloride, the title
compound was synthesized.

LC/MS (ESI) m/z: 495 (MH").

Egample 320

N-(1-{2-0xo0-2-[ (3aR’,4R",9bR") -4-phenyl-2,3,3a,4,5,9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllethyl}ecyclohexyl)-N’'-phenylurea

QW
NJKN
H H -
07N
@\/Nj"q/
H

LC/MS (ESI) m/z: 509 (MH").

)

7.

Example 321
N-((lR,28)-2-{[(3a8,45,9bS)-4-(1H-Imidazol~-2-yl) -
2,3,3a,4,5,9b—hexahydro—lH—pyrrolo[3,2—c]quinolin—1—”
yllcarbonyl}ecyclohexyl)benzamide

279



10

15

20

HH- ONN 20 In the same manner as in Exanple 325
and using N
wWEb@aghssde - (( 1R, 2S) - 2- {[ ( 3aS, 4S, 9bS) - 4- phenyl - PCT/JP2005/008558
2,3,3a,4,5, 9b- hexahydro-1 H pyrrol o[ 3, 2-c]quinolin-1 25
yl ] cam bony ycl ohexyl )urea, the title conpound was
synt hesi zg CM (ESI) mz: 491 (MH). Exanple 327
y N E
[(1§12R)52-(benzoylanino)cyclohexyl]carbonyl}- 282
2005/ 16580g—RCT/ JP2005/ 008558

2, 3-di hydro-1 H pyrrol o] 3, 2-c] qui nol i ne- 4-car boxyl ate
o ", O-/CH3 O In the same manner as in
Exanpl ﬂg 5 et hyl

1-{[ (1S, - b | am no) cycl ohexyl ] car bonyl } -

2,3, 3a, 4, 5, 98! hexghyflr o- | H pyrrol o[ 3, 2- c] qui nol i ne- 4-
carboxylate, the title conpound was synt hesi zed. LC M5

(ESIrned i wdil@ ¢dMppundExeapl eydthei Ned( (hRtH2S)same
22-{ [4 (1H-Imidazol-2-yl) -2. 3-dihydro-| H
magnaTo| % 310- ER@IIMbEFn80- ad 81 and using [2-

( (GHLoY! §puglghexy| ) benzamde, 05 N o 00 o By T Marbonyl -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-4-yl) -
1H-imidazol-1-yl]lmethyl pivalate dihydrochloride.

LC/MS (ESI) m/z: 470 (MH").

The compounds of Example 322 and Example 323 were
synthesized by amidation usnig benzyl 2;((3aR,4R;9bR)—1—
{[(1S8,2R)-2~-aminocyclohexyl]carbonyl}-2,3,3a,4,5,9%9b-
hexahydro—1H-pyrrolo[3,2-clquinolin—-4-yl)-1H-pyrrole-1-
carboxylate and then removal of Cbz group in the same
ménner as in Example 64.

Example 322
4-Cyano-N-((1R,28)-2-{[ (3aR,4R,9bR) -4- (1H-pyrrol-2-yl) -
2,3,3a,4,5,99-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yllcarbonyl}cyclohexyl)benzamide

10
NC 04§\y~\
@j"ul H

N 7,

D
LC/MS (ESI) m/z: 494 (MH").
Example 323
N-((1R,28)-2-{[(3aR,4R,9bR) -4- (1H-Pyrrol-2-yl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clguinolin-1-

yl]carbonyl}cyclohexyl)terephthélamide
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\' INN Nonmi 15 In the sane manner as in Exanple 325,
[2 ((3aR*,4R*, 9bR*)-1-{ [ (1S, 2R)-2-

W@ b@saaesghan no) cycl ohexyl ] car bonyl } -2, 3, 3a, 4, 5pG1IP2005/008558
hexahydro- | H pyrrol o[ 3, 2-c] qui nol i n-4-yl)-1Hi m dazol -
|- yl] et yI p‘at e was subjected to the oxidization
20 reagt i on 18 nthesize [2- (1-{ [ (1S, 2R -2-

am %o) cycl ohexyl ] carbonyl } - 2, 3-di hydr o- 1H

P A ONGT 3, 2- J4iyngl i n-4-yl ) - 1Hi mi dazol - 1-yl ] net hyl

pllalate and thén Yhe title conpound was synthesi zed

in 283 WO O 802 PCT/ JP2005/ 008558 the sane
manner as i l.e B1 by renoving the

pi val oyl oxymst hyu gr@ LC/MB (ESI) mz: 466 (MH).

Exanple 329 5
lo- [ -di hydro-1 H pyrrol o] 3, 2- c]
nggr?o Zﬂlrs?()g Iyg/ %et hy cyc éxyl }benzamde ON HN N
EXamplei 324re of 11 lo
é(anl | i nocar bonyl ) am no}( gcl ohexyl }acetic acid (0O

aS, 25, P bt} ~add NF efeomlapmeaftéﬁmor%méhaﬁﬁbonyl}—

[ _ ded dr I 75_m

s S A T SRR R B s
cégyapadiietet 0 give the correspondi ng aC| d chl or| de as

a_powder., To a 15 sol ution of

phenyl -2, 3-di hydro-1 H pyrrolo[ 3,2 c¢] quinoline

5 1.41 nmmol) in toluene (10 mM) was added

sodi im Rydride (60%in oil, 0.0676 g, 1.69 mml), and

t he %@Gf’um was stirred for 30 min. A solution of

The title compound was synthesized in the same
ménner as in Example 75 and using (3aS,4S,9bS)-4-phenyl-
10 1-[(2R)-piperidin-2-ylcarbonyl]l-2,3,3a,4,5,9b-hexahydro-
lH-pyrrolo[3,2-clquinoline dihydrochloride.
LC/MS (ESI) m/z: 466 (MH").
Example 325
N-((1R,2S)-2-{[4-(3-Thienyl)-2,3-dihydro-1H-pyrrolo[3,62-

15 clquinolin-l-yl]lcarbonyl}cyclohexyl)benzamide

o]
O
H s
oﬁt\
N
X
.
N
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t he above-nenti oned acid chloride in dichloronethane
(10 20 M) was added and the m xture was stirred at
wo cwsiosenperature for 1 hr, and at 60C for 16P¢IF/$P2005/008558

After Ling to.rQo erature, water and ethyl
acet aILt\ergﬁ?}o\f\/é?}‘J adte f?‘ﬁ%e%a?:fl‘éﬁ(%aﬂ uf& - BR& 3/‘4‘(3—
tskpayatie®, Dy Janic 5 Aerh¥Ash m'slgcgr%tw[aé esl_

). After

?ri ne 3nd dried_ 25 %over anhydr ous My
C BN BRAY T by bhgarbansgltencprissin k) be he aolitds nend N-

[ _was Leeted-to’ _+cO| U r.omat ogr aphy usi ng
(LER, 855 ™ BB 8T LBy Sho ™ he e L Bodr dvaa 4.5, 9
5 h¢Qaly@rd-M-pytoodiors thecl ke o28h - WD 2005/ 105802

QCDIT/J 2005/ 008558 conpound (0.17g, 25% as a
Y-cof of PeEY Lifor pholisxvdrheneanidee B 2ongtr ActiTommol) was

a4 &8y LES); - (MH)m1 X 305 4io s
(2R) - N(2-%h§1§%‘é§ﬁ% )‘%ﬁ{%ﬁ@é’%@%-%ﬁ@ﬁ‘ﬁ* (7.6 g,
872,18134) 4ws 9B diedhpdto-tHt pyi xehefd €] guEnahidn | -
o\,yelgcarg nyl %ﬁi&peri di ne-l-carboxamde HNYNO| N H
1H T hE same TRENAET2 Q51 PR Baipi&e 188sakd Wie red 10hrough
10 cdBaSe 4Sn8b S raepy k! ; <91 peridin-2-yl car bony! ] -
©3.3 32 4.5, Sb. hexa%lé?of‘{e(r%%?‘?%ro[g%- cﬁ%qlu'%lrcw%f?n%“%s] |
codiesmit behikdr ivdelendr pHeretchyp i sosyarat eThicherdsi e was
sufyj g%%lg%gé?qg%g?é %%ma(%gfgég§l%éy§§ sgggchggl (30
g)(,3ad 4RI uQLR hr - 3ndki =120 B 2 9b70 .15
hexah d.rol-ll H-pyrrol of 3, S%él%dqélﬁl?n%jl?l %@Ie%a?/ﬁg (9:1-2:1, v/v).
Crysy };9ﬁé@ﬂ)ﬁn@madﬁd@q@ropy ether gave the title

15 compound (70 mg, 17%) as pale—-brown cryétals.
LC/MS (ESI) m/z: 482 (MH'Y).
Example 326
NTPhenyl—N’—{(1R,ZS)—2—[(4—phenyl—2,3~dihydro—lH—
pyrrolo[3,2—c]quinolin—1-yl)carbonyl]cyclchexyl}urea

20

In the same manner as in Example 325 and using N-
phenyl—N’—((lR,ZS)—Z—{[(3aS,4S,9bS)—4—phenyl—
2,3,3a,4,5,9b—hexahydro—lH-pyrrolo[3,2—c]quinolin—1—

25 yl]carbonyl}ecyclohexyl)urea, the title compound was
synthesized.
LC/MS (ESI) m/z: 491 (MH').
Example 327
Ethyl 1—{[(1S,2R)—2—(benzoylamiho)cyclohexyl]carbonyl}—
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Cr-1H OH GC5S 20 TFA (2 m) was added to tert-butyl
(3aR*, 4R*, 9bR*) =
Wazt(osﬁloﬂsi)zanyl) 2,3, 3a, 4, 5, 9b- hexahydr o- | H pyr r ¢ DJIR0E5/008558
and

qui.n carboxyla .
2 2% th)‘EBT 1 B5REE I 313-’2805:/ (901815r5%llﬂ?xt4urc)é‘ Xyaate

stirred at roomtenperature for 3 mn. lce was added
to the redcthon solution, and the mxture was
. 8N agqueous sodi um hydroxi de sol uti on and
d th ethyl acetate. The extract was washed 5
h satur ted brine, dried (over anhydrous MSOH4),
t he 6sol was evapor ated under reduced
pressure obt ai ned resi due was dissolved in
tetrah uran (3 m), 2-(benzoyl am no)benzoic acid
(162 Ny, BN 0T gt triethylamne (124 ny, 1.2
nmol ) were atided. DEPC (99 ng, 10 0.61 mmol) was added
at 0C and the nm%ture was stirred at roomtenperature
for 30 mn. Water was added to the reaction m xture
and the m xture was extracted wth ethyl acetate. The
extract S hed w 6%_aque [ ydr qge
car bgﬁatgﬁso ?“og“%rﬁ “Sa urg'll{q %’6? ﬁ(i% %E%rlég \/1enrg
5 edRfydnous] MISOHR) -and Bdez 59u\amﬁtndw@yc1emeﬁ@rlaqtceéirbonyl } -
under reduced gressure The residue was subjected to

2 cdF A Yot oar bgrapmP arT h-Brrired Qbd 361 agpinghine—4-
C§LBE§?h %$ h@%én%fgfyliﬁgégahﬁlﬁég'§¥A laﬁzeao

t1 & conmpound ess’ 20
LC!MStaESIﬂIﬁhB (ESl2) (Mr*) 480 (MH). Fornul ation
q@ge 1 (1) Compound of Exanple 1 10.0 g (2)
0 g 25 (3) Cornstarch 50.0 g (4) Sol uble

10 Nsmehzé)amf@l%@%&wmte@ 3l #) 35039dihydro-1H~
pyrrolo[3,2-clgquinolin-1-

yl]carbonyl}cyclohexyl)benzamide

N/ N
)
15 In the same manner as in Example 325, [2-

((3aR",4R*,9bR")-1~{[(1S,2R) -2~
(benzoylamino)cyclohexyl]carbonyl}-2,3,3a,4,5,9b-

hexahydro-1lH-pyrrolo[3,2-clquinolin-4-yl)-1H-imidazol-1-

yllmethylpivalate was subjected to the oxidization
20 reaction to synthesize [2-(1-{[(lS,2R)-2-

(benzoylamino)cyclohexyl]carbonyl}-2,3~-dihydro~1H-

pyrrolo[3,2-clquineclin-4-yl)-1H-imidazol-1-yl]lmethyl

pivalate, and then the title compound was synthesized

283



The conpound of Exanple 1 (10.0 g) and nmagnesi um
stearate (3.0 g) were granulated with an aqueous 30
wa@doatdssm of sol uble starch (70 m, 7.0 g as sPOCTIN2005/008558

| starch _ ;
eBETREMs 8605 T Redpl oo drh ot ERmosm Bhe

pstalelylabgnsappesigyggbearate are all products on the
Japanese _ Pharnacopoeia 14th ed.). The mixture is
ﬁﬁr ddsEl) 118/ 286 AR0 20057 105802 PCT/ JP2005/ 008558
] a s. Experinental Exanple 1 Radio-I|igand
E:?%x‘éé%{eog I nding inhibitory activity using 5 nenbrane

5 N+ aet{Rem:0f- HNK2-peeept DF 2 ?398&@%&@—9@'1&01% 2-

10

15

20

25

recept or - expressi ng CHO cel I's (produced by EUROSCREEN)
C%%Pénel}ﬂtru—rﬁwiheﬂ%tmldl%f%@hswddm%@mmgdaoo g/ m
Ceneticina,_ 100 Unl penicillin, 100 gg/nL 4
n and 10% i nactivated serum The nedi um was
and adhered cells were washed with PBS, and
ah ning 5 mM EDTA was added to detach the
the flask. The cells were recovered by
suspended i n suspendi ng buffer A (15
7.5, 2 MM MCl12, 0.3 mM EDTA, 1 nM

: NEMATI CA)' and centrifuged at

800xg for ! e supernatant was recovered and

ul tracentrifuge 100000xg for 25 mn. The

precipitated fraction was suspended in suspendi ng

buffer B (7.5 mM Tris-HC1 (pH 7.5), 12.5 nM MyCl12, 0.3

20 EDTA .1tm\/l E%’ 250 mM Sucrose) and

cry(n)?roesaerlveﬁ Uts © éb}"as a receptor specinen. An

[ @asYiRYEEeb BRI Lam®8oTMyIEi SnEd 10RI- S £ 290208 . 551 g,
/L chy 40 gg/ L

bovi ne serum al bum n, 2 gg nost ati n,
2 .Bdcimmad) nangh EF ml0 APNEF mB) mvh MiCED)l amsmadteache?25(20 ml)

t | m t Th t dded 20
o AR 4070 o 2y There pas 2080 829

After stirring for 1 hr, the solvent was evaporated to

give the corresponding acid chloride as a powder. To a
solution of 4-phenyl-2,3-dihydro-1H-pyrrolol[3,2-
clquinoline (0.346 g, 1.41 mmol) in toluene (10 ml) was
added sodium hydride (60% in oil, 0.0676 g, 1.69 mmol),
and the mixture was stirred for 30 min. A solution of
the above-mentioned acid chloride in dichloromethane (10
ml) was added and the mixture was stirred at room
temperature for 1 hr, and at 60°C for 16 hrs. After
cooling to room temperature, water and ethyl acetate
were added to the reaction mixture, and separated
organic layer was washed with saturated brine and dried
(over anhydrous MgSO;). After concentration under
reduced pressure, the obtained residue was subjected to
column chromatography using silica gel, and eluted with

hexane-ethyl acetate (9:1-2:3, v/v) to give the title
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(50 L). An assay buffer (50 L) containing 2% di net hyl
sul foxi de was added to exami ne the total binding, 4 gM
waindoabedserl NKA (produced by Peptide |nstitute, PCTIER2OADSSSS

sol utio 50 L) dil uyted with an ass buffer
Ci%%’.%ﬁf’éﬁ“ﬁi{1 éo D48di fexhly| 28 upf 8>?|1d°e“v%% S aBBeF R 2R afPRE from

tRAN-SRRAH | £r2RAGINY, and a test conpound diluted
with an assay buffer (50 L, containing 2% di net hyl
LGﬂMBomEcSeJ)) wadz:adddd (MHEXani ne the binding
|nh|g activity of the 287 WO 2005/ 105802
008558 test conmpound. Furthernore, 400 gM
5 (iﬁFSNh%}{@ﬁ?%%q, WZAWr(%%w@0§ER¢nqe§9henyl—
ution (50 L) was a ded to each well.
2y 2adei,dn Bt 9R5kekah y30r o hH - pwhre:orlecabihancmwmolln 1-
&gg {F?gldfl .tra_tjpon OEaum |Iter plate
v§ %(ﬂén REGASIT Por REREAASH QEisi ng & cel
har vest er ufactured by PerkinEl nmer) and the cells
wer e walslhe imes with 50 nM Tris-HCL (pH 7. 4)
'ni ng 0. 02% bovi ne serum al bum n (250 L).
[%MEC/ZZC o//ﬁ\llter plate was dried and 20 gL of
CroSci ntlflON’(manuf actured by PerkinEl ner) was added
and the adioactivity was neasured in Topcount
( manuf act PerkinElmer) . The GF/C filter
pl ate, wh ad e imersed in 0.3%
pol yet hyl enei fi nelfof one day, was used. 15 Specific
bi nding is shown by the val ue obtained by subtracting
non specthéc shimrdingn e omatshe i @& ahmpiledi VB affbeusmg

bi ndi ng i nhibitory activi t{ of the test conpound i
10 (33Bwh Sby AHe ¢ aPRETL thel (AR e PR HeHT by ~ ylcarbonyl] -

sybtragti 1 ?ﬁﬂr 0 ya abe
2 a%dlgfril gn 52?9]? hlteg&zig‘i31 estﬁc%%p%g%é%?%%f%egt]ytuéméffne
diipdirpgh ltox 1 de aaldugﬁrénethgliysmjyeimabénditm@ fThele

results are shown in Table 6. Table 6 Exanple hNK2
COBRBPIEr WP WY RAFIIHERDry activity

LC/MS (ESI) m/z: 509 (MH').

15 Example 331
N-(2-{[(3aR",4R",9bR") -4~ (3-Thienyl)-2,3,3a,4,5,9%9b-
hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}lphenyl)benzamide

o)

@J(N
H
(0]
'\
©ij"-,,, =
i Qs
T

20 TFA (2 ml) was added to tert-butyl (3aR*,4R*,9bR")=-
4-(3-thienyl)-2,3,3a,4,5,9b-hexahydro~-1H~-pyrrolo[3,2-
clquinoline-l-carboxylate (219 mg, 0.61 mmol), and the
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25

30

No. 1C50 (nM 1 <10 6 <10 7 <10 8 <10 9 <10 15

<10 16 <1 17 <10 18 <1 19 <10 20 <10 288 WO
WQQI@)SII(]SBEBOZ PCT/ JP2005/ 008558 23 <10 25 <10 PQI7JIRA0G5/008558

<10 29 <1 51 <10, 52 <1O 53 <10 54 <1 56 <10

mé§t2ﬁf s §Hirgsdat gkooqy tempeyatygecfop 3 Aingg Ice
wasladfeE1lfo fBe<Mlaction solution, and the mixture was
basified with 8N aqueous sodium hydroxide solution and
extracted with ethyl acetate. The extract was washed

with saturated brine, dried.(over anhydrous MgS04), and
the solvent was evaporated under reduced pressure. The
obtained residue was dissolved in tetrahydrofuran (3 ml),
2-(benzoylamino)benzoic acid (162 mg, 0.67 mmol) and
triethylamine (124 mg, 1.2 mmol) were added. DEPC (99 mg,
0.61 mmol) was added at 0°C and the mixture was stirred

at room temperature for 30 min. Water was added to the
reaction mixture and the mixture was extracted with

ethyl acetate. The extract was washed with 6% agueous
sodium hydrogen carbonate solution and saturated brine,
dried (over anhydrous MgSO,;), and the soivent was:
evaporated under reduced pressure. The residue was
subjected to column chromatography using silica gel (30
g), and eluted with hexane-ethyl acetate (9:1-3:1, v/v)

ta give the title compound (126 mg, 43%) as colorless
crystals.

LC/MS (ESI) m/z: 480 (MH').

Formulation Example 1

(1) Compound of Example 1 10.
(2) Lactose 70.
(3) Cormnstarch 50.
(4) Soluble starch 7.

O o © o ©
Qg 9 9 O

(5) Magnesium stearate 3.
The compound of Example 1 (10.0 g) and magnesium

stearate (3.0 g) were granulated with an aqueous

solution of soluble starch (70 ml, 7.0 g as soluble
starch), dried and mixed with lactose (70.0 g) and
cornstarch (50.0 g) (lactose, cornstarch, soluble starch

and magnesium stearate are all products on the Japanese

Pharmacopoeia 14th ed.). The mixture is compressed to
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30

76 <10 78 <10 79 <10 81 <1 82 <10 83 <10 8 &

<10 86 <10 87 <10 89 <10 90 <1 91 <10 92 <10 93
WO 1®51640x10 95 <10 96 <10 97 <10 98 <1 9BCHEIRR005/008558

100 <1g 01 <1 102 <10 103 <1 104 <1 105 <1 106
9iMg t3675F: 108 <10 109 <10 289 WO 2005/ 105802

PCT/ JP2005/ 008558 114 <10 116 <10

Experimental Example 1
Radio-ligand receptor binding inhibitory activity using
membrane fraction of hNK2 receptor-expressing CHO cell
hNK2 receptor-expressing CHO cells (produced by
EUROSCREEN) were cultured in HAM-F12 medium containing
400 pg/ml Geneticin, 100 U/mL penicillin, 100 pg/mL
streptomycin and 10% inactivated serum. The medium was
removed and adher;d cells were washed with PBS, and PBS
containing 5 mM EDTA was added to detach the cells from
the flask. The cells were recovered by centrifugation,
suspended in suspending buffer A (15 mM Tris-HCl (pH
7.5), 2 mM MgCl,, 0.3 mM EDTA, 1 mM EGTA), disrupted by
POLYTRON homogenizer (manufactured by KINEMATICAV and
centrifuged at 800xg for 10 min. The supernatant was
recovered and ultracentrifuged at 100000xg foxr 25 min.
The precipitated fraction was suspended in suspending
buifer B (7.5 mM Tris-HC1l (pH 7.5), 12.5 mM MgCl,, 0.3
mM EDTA, 1 mM, EDTA, 250 mM Sucrose) and cryopreserved
(at -80°C) as a receptor specimen.

An assay buffer (50 pL, 50 mM Tris-HC1l (pH 7.4),
0.02% bovine serum albumin, 2 pg/mL chymostatin, 40
pg/mL bacitracin, 40 pg/mL APMSF, 3 mM MnCl;) was added
to a 96 well microassay plate. Thereto was added a 20
pg/mL membrane specimen suspended in the assay buffer
(50 pL). An assay buffer (50 pL) containing 2% dimethyl
sulfoxide was added to examine the total binding, 4 uM
unlabeled NKA (produced by Peptide Institute, Inc.)
solution (50 uL) diluted with an assay buffer containing
2% dimethyl sulfoxide was added to examine non-specific
binding, and a test compound diluted with an assay
buffer (50 pL, containing 2% dimethyl sulfoxide) was

added to examine the binding inhibitory activity of the
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117 <10 119 <10 120 <10 127 <10 128 <10 129 <10
132 <10 133 <1 134 <1 135 <1 136 <10 137 <1 138
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Y 3l LB RN Kb ocuces
b¥l@meldhsit Bl6kcilkdhcdb? sbQution (50 plL) was added to
each well.

" After reaction at 25°C for 30 min., the reaction
was stopped by rapid filtration on a unifilter plate
(GF/C) (manufactured by PerkinElmer) using a cell
harvester (manufactured by PerkinElmer) and the cells
were washed 5 times with 50 mM Tris-HCl (pH 7.4) buffer
containing 0.02% bovine serum albumin (250 pL). The GF/C
filter plate was dried and 20 puL of MicroScinti-0O
(manufactured by PerkinElmer) was added and the
radioactivity was measured in Topcount (manufactured by
PerkinElmer). The GF/C filter plate, which had been
immersed in 0.3% polyethyleneimine for one day, was used.

Specific binding is shown by the vaiue obtained by
subtracting non-specific binding from the total binding.
The binding inhibitory activity of the test compound is
shown by the ratio of the value obtained by subtracting
thé measured value associated with the addition of the
test compound from the total binding, to the value of
the specific binding.

The results are shown in Table 6.

Table 6
Example hNK2 receptor binding inhibitory activity
No. 1Cso_(nM)

1 <10

6 <10

7 <10

8 <10

9 <10

15 <10

16 <1

17 <10

18 <1

19 <10

20 <10
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164 <1 166 <1 168 <10 170 <10 171 <10 172 <10

173 <10 175 <10 178 <10 180 <1 181 <1 182 <1 183
WwWx20051840%x1 290 WO 2005/ 105802 PCT/ JP2005/ 0085B8T/JP2865/008558
2510 186 <1 J84 <1 188 <1 189 <1 190 <1 191 <1
2§92 <1 193 <<11 194 <1 195 <1 196 <1 197 <1 198
27<1O 199 <1O<1 00 <1 201 <1 202 «1

28 <10
29 <10
51 <10
52 <10
53 <10
54 <1

56 <10
58 <10
59 <10
60 <1

61 <10
62 <1

63 <1

64 <1

66 <10
68 <10
75 <10
76 : <10
78 <10
79 <10
81 <1

82 <10
83 <10
85 <10
86 <10
87 <10
89 <10
90 <1

91 <10
92 <10
93 <10
94 <10
95 <10
96 <10
97 <10
98 <1

99 <10
100 <10
101 <1

102 <10
103 <1

104 <1

105 <1

106 <10
107 <1

108 <10
109 <10
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<10 212 <1 213 <1 215 <1 216 <10 217 <1 218 <1
WQ1B540580229 <1 232 <10 233 <10 234 <1 237P1JP2BER008558

17340 239 <1 .24
1§$1 VIO 2005/j§g
119 <10
120 <10
127 <10
128 <10
129 <10
132 <10
133 <1
134 <1
135 <1
136 <10
137 <1
138 <1
139 <1
140 <10
141 <10
143 <10
144 <10
145 <10
146 <10
147 <10
148 <1
149 <10
150 <10
151 <10
152 <10
153 <1
154 <1
155 <10
156 <10
159 <10
160 <1
161 <10
162 <10
164 <1
166 <1
168 <10
170 <10
171 <10
172 <10
173 <10
175 <10
178 <10
180 <1
181 <1
182 <1
183 <1
184 <1

1 <10 244 <10 245 <10 246 <10 247
9 <10 250 <1 252 <1 253 <10 254 <1
802 PCT/ JP2005/ 008558
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lgs 285 <1 2§6 <10 287 <10 288 <1 289 <10 290 «1
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1<1 293 %
188 <1
189 <1
190 <1
191 <1
192 <1
193 <1
194 <1
195 <1
196 <1
197 <1
198 <10
199 <10
200 <1
201 <1
202 <1
204 <1
205 <1
206 <1
208 <1
209 <1
210 <1
211 <10
212 <1
213 <1
215 <1
216 <10
217 <1
218 <1
219 <1
229 <1
232 <10
233 <10
234 <1
237 <1
238 <10
239 <1
241 <10
244 <10
245 <10
246 <10
247 <10
248 <1
249 <10
250 <1
252 <1
253 <10
254 <1
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<l 301 <1 302 <1 303 <1 304 <1 305 <1 306 <10
W@ 00540580808 <1 309 <1 292 WO 2005/ 105802 PCT/JP2005/008558
5 /JP2005/ 008558 310 <1 312 <10 321 <10 322. <1
Zggg <1 326 <§O Experi mental Exanple 2 Eval uation of

tagonistic activity determ ned by intracellular

288l ci um conc®hPration using test compound, Neurokinin
2Aland hNK2 reteptor-expressing CHO cell 5 hNK2
268ceptor-expce8sing CHO cells were seeded on a 96
29el | plate at13x104 cell/well and cultured for 24 hrs.
odbBen the nmediym was aspirated and 20 nmM HEPES ( pH
24e4)- HBSS buffer (50 L) was added. Thereto was added
5 5epared Lng ent buffer (50 L, FLIPR Cal cium Assay
258 Kit: Nblecggar Devi ces Corporation, Japan) and the

<
269 <1
270 <10
271 <10
272 <1
273 <1
274 <10
275 <1
276 <10
277 <1
278 <10
279 <1
280 <1
281 <1
282 <10
283 <1
284 <1
285 <1
286 <10
287 <10
288 <1
289 <10
290 <1
291 <1
293 <1
294 <1l
295 <10
296 <1
297 <1
298 <1
299 <1
300 <1
301 <1
302 <1
303 <1
304 <1
305 <1
306 <10
307 <1
308 <1
3009 <1
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m xture was reacted at 37C for 1 hr. A test conpound
diluted with 20 nM HEPES (pH 7.4)-HBSS buffer (50 L,
w@ovsadising 0. 4% di met hyl sul f oxi de) was addedP@€DJP2005/008558
3¢yam ne antagonistic activity of the test conpound.
3I§ereafter % 20 nM Neur okinin A solution (50 L) was
C

ded, and égge in the intracellular calcium
32 ncentrati on re measured by FLIPR (Mol ecul ar
Bévi ces Cor pdtation, Japan) As a result, the test
336npound i nh¥bited increase in the intracellular
3288&l ci um concehbrati on due to Neurokinin A 20 The
results are shown in Table 7. Table 7. Assay of

Vlt Test conmpound Inhibitory rate

%@&ggﬁ%ﬁﬁ%fhﬁ%%h oﬁ% of Exanple 97 45 1 Industri al
Evpphibedlid id§ 2htSgRes otpodne i)t PfabheAliesedtpy
i nvention, a 293 WO 2005/105802 PCT/ JP2005/ 008558

ingraceddibgic aﬁalslplﬁrbdw@cmépr@dﬂqmv@sanngter@:ecpompound
I I n MItOXICIt
VESBRIENS I 200 B sl 8 S Yk Rk e

and/mNKZrEabmmﬁoK#eiyﬁébemﬁ GE@tbéﬂmﬁﬁﬁéﬁé|seeded on a
S5irrifable bowel syndrome, nonulcer

%;é% émgﬁ%ﬁﬂ e 313 Ke. C?ﬁ@!%ﬂﬁﬂléaﬁl&ﬂl%ﬂba§e§Qﬁ124 hrs.
THe Rat RAL n%%ﬁr?%mﬁl Nal¥pis %P?é’[ %gfbﬁ% frhﬂ/leHE'P%s]a(a’Qaé;d? . 4) -

the contents ereby i ncorpor
HEWS riefiEfence( 5 @941 WOwdR0S 5802 PEELER2V0P4 H085858 g

CLAIM5S 1. A conmpound represented by the fornmula (1)
pygpyred 1lxReagent buffer (50 uL,” FLIPR Calcium Assay
Kit: Molecular Devices Corporation, Japan) and the
mixture was reacted at 37°C for 1 hr. A test compound
diluted with 20 mM HEPES (pH 7.4)-HBSS buffer (50 uL,
containing 0.4% dimethyl sulfoxide) was added to examine
aniagonistic activity of the test compound. Thereafter,
20 nM Neurokinin A solution (50 pL) was added, and
change in the intracellular calcium concentration were
measured by FLIPR (Molecular Devices Corporation, Japan).
As a result, the test compound inhibited increase in the

intracellular calcium concentration due to Neurokinin A.

The results are shown in Table 7.

Table 7. Assay of Antagonistic activity

Test compound Inhibitory rate (%)
10 uM 1 pM

Compound of Example 97 | 45

1

Industrial Applicability

Since compound (I) of the present invention, a
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R R8 NACRARS)n R3 RO R2Z RO RL 5 wherein R is (1)
unsubstituted, (2) a hydrogen atom (3) a hydrocarbon
W(grz(ma/possm ional 'y having subst ituent(s) or (4DCHIBAOS/008558

is (1) a_hydrogen atom %%5 hydr ocar bon group 10
s@f;l)ttl &ﬁ’eﬂrregp‘ﬁaepﬁgasmwlagnft req%)hﬁyermy K2 'receptor

ﬁEE@Q%ﬁAH c hayuing A ( ?E A é4ﬁléﬁkglfggéfnékéy

avi'ng ~ substituent(s), hi ol optiona

psubstontisenty éﬁﬁf&ﬂnﬁ&r@ggnhscﬁymupheppmmpﬂyyaxls and/or
havi ng substituent, (s)_ or (7) acyl; 15

tﬁﬁéﬁ&ﬁﬁ?Lﬁ%dfuPEF%QWS%r%@éﬁ%&%ﬂﬁeiéinél Hﬂﬁ%%%?ﬁoﬁe g-
i BEQYR AR 'wﬁéhyS%‘HMéUbﬁBhﬁﬂ%Eﬁ Saysgé)psmdéﬂéythe
optionally having~a substituent, amhno~ optionally
lhkei.ng substituent(s), (6) t hi ol optlonally havi ng a
substituent or (7) acyl; 20 R4 and RS are the same or
different and each is (1) a hydrogen atom (2) a
hydroeas b, 0f 0stpi ORt 1 9Bl L¥ghgMi BOpaguhe! b?ﬂ@‘.ﬂhéﬂ.on No.
(3) hydroxy optionally having a Estltuen , (4)
2%ﬁﬂné3éﬁﬂﬁnﬁﬂl®dhawwh@psmbstheu@nntspts ¢8) whiibl are all
e téonall hav 3 substituent or (6) acyl 25 R6 is
SOV PP TEOGT BUE OBt | BREPF§HGvi ng
substituent(s))- carbonyl (2) al kenyl car bonyl
optionally having substituent (s) , (3) alkylcarbonyl
having substituent(s) selected from (i) cycl oal kyl
optionally 295 WD 2005/ 105802 PCT/ JP2005/ 008558
havi ng substituent(s), (ii) amno optionally having
substituent(s) and (iii) a heterocyclic group
optionally having substituent(s) or (4) a
het er ocycl i c group
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optionally having substituent(s); 5 R, R8, RO and R10

are the sane or different and each is (1) a hydrogen
wa@e@sioe®) hal ogen, (3) cyano, (4) nitro, (5)PEI/JP2005/008558

hydr ocar bon group optionally having substituent(s)

(6) hydroxy optionally havﬂ%@ABM§ubstituent, (7) amino

10PH QS PAVLRG.SUNS LLHCBY She (B hihal opfl onally

I 0 havi et erocyclic grioup
optional ly havi substituent(s) or (10) acyl; or R
and .R8,"Rg, and , and RO and R10 may forma ring

t oget her th t adj acent carbon atons; n is an
i nt gger 'cﬁ$4R5h]represents unsubstituted or
2 Isigl e-vQnd; ; --- represents a single bond or a
34 thereof. 2. The conpound of
vclaim | grein.| s (1) (cqu c 20 group
..N' iS5t i tuent (s)) -carbonyl, (2)
al Kenyl cdr bonyt” optionally having substituent(s), (3)
al Kyl car Ry "RAvi ng substituent(s) selected from (i)
cycl balkyl optionally having substituent(s) and (ii)
am no optionally having substituent(s) or (4) a 25
het erocyclic group optionally having substituent(s).
wiBerd&he conpound of claim1, wherein RL is (1)
ynsubstituted, 30 (2) a hydrogen atom (3) Cl1_6
Ralkyl (1] 4pncubothrutked, of2) 53 Bydacadyl atambonid);, a

.S .296 WO 2005/ 105802 PCT/ JP2005/ 008558 .(1
n e Sa2E o ) CBF AT ¥ At I FYBREAHERE{8) 3o
(8pbstiyiyents selected from (1') hydroxy, (2') Cl1_6

Al koxy, (3") C7_12 '
R® is (1) a hydrogen atom, (2) a hydrocarbon group

opticnally having substituent(s), (3) hydroxy optionally
having a substituent, (4) amino optionally having
sgbstituent(s), (5) thiol optionally having a
substituent, (6) a heterocyclic group optionally having
substituent(s) or (7) acyl;

R® is (1) unsubstituted, (2) a hydrogen atom, (3) a
hydrocarbon group optionally having substituent(s), (4)
hydroxy optionally having a substituent, (5) amino
optionally having substituent(s), (6) thiol optionally
having a substituent or (7) acyl;

R* and R® are the same or different and each is (1) a
hydrogen atom, (2) a hydrocarbon group optionally having
substituent(s), (3) hydroxy optionally having a
substituent, (4) amino optionally having substituent(s),
(5) thiol optionally having a substituent or (6) acyl;
R® is (1) (cyclic group optionally having
substituent(s))-carbonyl, (2) alkenylcarbonyl optionally
having substituent(s), (3) alkylcarbonyl having
substituent (s) selected from (i) cycloalkyl optionally

295



10

15

20

25

30

aral kyl oxy, (4') nono- or di-Cl_6 al kylam no, (5')

N-ClL 6 5 al koxy-carbonyl-N-Cl1_6 aIkyIan1no (61)
W(am()ﬂ/ooss()z?l) Cl 6 alkyl- car bonyl am no opti onabP¢TIP2005/008558

hayi ng to 3 hal ogens,

havarlsay%aﬁ*cﬂa?ﬁaﬁ%(ahmo<aha egu?lh%tapﬁwy having

I o] onal il hav I
- EERIIIL I PR (8,5 s Sy 1S SRR b sgnery

haviBgsshdistienest (6] ext ed4 ) r ambelt g rbaoderm, RoUpP

yl optionall havi n to 3 halogens (31)
°E§£H8aﬁ&’ légalsv%fy 11‘:‘&?88#% and (5') Cl1_6
R/ kyt -t oancﬁ5i{“C1a_L6e akk@x\o0d bOPY i FHe Abn £ 6hnd Tach is
or 6-membered heterocyclic group optionally having

(Blubst biyderngs) stbact e ¥ rbanlpt'en hyt3 bxgyaf@l) (€1 gitro,

(8 PSRBT Py St S 5 R B poenc (o)
(W_Agdx@r@ kybeX¥nall'y Qmigga%wsk%%iltﬁ@h@nﬂﬂ amino
6') nmono-Cl_6 20 al kyl -carbanoyl and (7

omtkg;aylc,lar Bomying ReOstityenhdghsti fi ealepé-) gptionally

h drogen at.om o ) aI 25 R4 S ogen
‘% = bmfa ?ﬁ g%gen a Eéﬁéaroq(i}h rougg
o;ﬁﬁpbaaqutyedu&ylhbe sﬁa@fs"ﬂda;eAtF@bJ; Qr301oheriyl yiag A
J s _cycl opent ane, cycl ohexane or 297 WO 2005/ 105802

R'PeEmd FROOSRO0BBES R bi ayidl d 2.203| Bt dtey RRIM @ (B2Hy
t§GEQBEr with the adjacent carbon atoms;

n is an integer of 1 to 5;
-—-- represents unsubstituted or a single bond; and;

——— represents a single bond or a double bond, or a salt

thereof.
2. The compound of claim 1, wherein R® is (1) (cyclic
group optionally having substituent(s))-carbonyl, (2)

alkenylcarbonyl optionally having substituent(s), (3)
alkylcarbonyl having substituent(s) selected from (i)
cycloalkyl optionally having substituent(s) and (ii)
amino optionally having substituent(s) or (4) a

heterocyclic group optionally having substituent(s).

3. The compound of claim 1, wherein
R' is

(1) unsubstituted,

(2) a hydrogen atom,

(3) Ci-s alkyl,

(4) Cq-12 aralkyl or

(5) Ci-s alkyl-carbonyl;

R? is
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(2') Cr7-12 aral kylamno, 5 (3') C1_6
al kyl - carbonyl am no optionally having substituent(s)

w@edosaoso2 from (1) hal ogen, (2") hydroxy, (3PQT/@R065/008558

| koxy- carbonyl, (4") nono- or di-Cl_6 alkylanino
(Spt Porf95°9EBs %W ed by hydroxy, (5") morphol i no,
(%gjjgclggléaﬁlﬁy!ﬁylopctfri{)@f?mmﬂh%ir{g?"% £8 gar } 2005

- of 6-menbered aromatic heterocyclic group,
sederteal Mramyl(aiindyd 0%y, (52 ‘Or Gr_sneritkened, (37) Co.1,

2B Ity (Y FertedLp Rl ot bbby admige 187 w-c.q
a%g%gfnadayybaﬁghn@—tﬁ_?ugikgftlla%mr(c?) selected f50omGLy) ¢, .

aryl optionally having substituent(s) selected
alkydrivsl Byeny Lenig alkyt ion€lly dldokygadd to 3 halogens,

Bronore et Bt Gt herons i haitng cers g 1koxy-
c@kbbhyﬂ%ﬁiﬁ%)o§%ﬁ%ﬁé@19ahﬁwﬁﬁgﬂpoﬂa|QMH%Lodé%%,

C6_10 aryl -carbonyl am no optio 'y having
(BubSsig veneleslsallect ed from (1") hal ogen, (2") cyano,

"% Cl al kyl tionally having.am no,or Cl-6 alky] -
(&1, Borir S R SEpnEIRy a0 thad 10 REs Opabled Audits
sbydeaedt Glrdm2%1ahkHalden, Ch26 )aldq%yamgj'l) SHE DOXK1 1y

(8") Cl1_6 al koxy- carbonyl, (9") nono- or di-Cl-6
hay k)Padi e opt RBARIISRS halBhy BydToxy 6f 'C1C6-al kbkgxy—

" arngD y (1" gena- Cl- 6 al koxy, (12")
C%ﬁ?S%Xﬁky -caX%o%y%%ﬁgﬁ%?gbglggﬁ%ﬂnnosulfonyl, (14")
(T1- 6:al klksxyfaaybangd ( 16%) 30 a 5- or 6-nenbered

heterocyclic group, or_a fused ring group of benzene

(81 ng and T+ GrmelREMsSt e herecy&ict @, IT QHPc P Rteiohaléy

i e - ylq s@n ITY
D Pt SR e LT g b BBy 7 2
CRECTAIRZIO T HOB568 1138 'Haing &l koxyllkwnl beaybamiynboxy, (37)
C7ﬂ9 aralkyl optionally having Ci-s alkoxy, (4’') Cr-12

aralkyloxy, (5') Cq.12 aralkyloxy-carbonyl, (6’) mono-Ci_g
alkyl-carbamoyl and (7') Ci-¢ alkoxy-carbonyl;

R® is

(1) unsubstituted,

(2) a hydrogen atom or

(3) Ci-s alkyl;

R* is a hydrogen atom;

R® is a hydrogen atom;

R® is

(1) a group represented by the formula

Rj1
O

wherein ring A is cyclopentane, cyclohexane or
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(5- or 6-nenbered heterocyclic group, or fused

ring group of benzene ring and 5- or 6-nenbered
whedosnessyrl e) - car bonyl am no, which rmay have PCT/JP2005/008558

subs

bJaFK(}rlO (¢33 - %

tituent ( s£ selected 5 from (1") amno, (2") Cl_6
Pﬁﬁéﬁl@m 6 al kyl, (4") ©6_10 aryl,

r{5")g 0X0 and (6") a 5- or 6- nenbered het erocyclic
group optionally having C1 6 alkyl, (10") C6_10

(afyl

($6bs

amuhkanylanlno (11") carbanoylcarbonylanino, SO
k 3-C1 alk | -yreido optlonally havi ng
7ﬂ§eﬁir(as1) YERBLEOD from (1) hydroxy, (2")
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koxy- car bonyl am no, (6 am no

smaSbgénedﬂxs) saﬁbwhgd ft@m)(@I)Ghnkqgsnlfmaﬂ) hydroxy,

(5

2?2&) r,‘?ﬁfeci%‘?%‘ég‘f ﬁ; 18- gp“ona n¥ Sgbst tut ed

aﬁk@aﬁlwlﬁﬁikahaqw %bé%ﬂtht%mohf}alfbx‘ﬂ/ el

9"
optionally having substituent(s) selected from ( g
m%npbgénnq&296ﬁyaﬁ04 @R}y hategdreayHamBingg amaﬂ

c4 b tufEgay,

al k %59) ClL 6 al kax

Skobheiaton apgmatic

h@ﬁéba&wul@@r&@p) g 9H+) ocs_fionaﬂ‘gqraﬂﬁr%omtow) (5- or 6-
heterocyclic group, (15') 3-Cl1_6 al kyl - 10
mephe rgfeiadgengd 1) hetezx Aoy at Ark glrane) d@a@bpmrﬂaamyno and

(2]

and

(41)8

ng 25 stituent(s) selected from (1") hal ogen
g 6?%% >t‘%rkoxy, (17') 3-C1_6 al koxy- ur ei do,

0:235 @&H&lﬁlybawnofdﬁyiammbd@pt(ﬁ&lm$y( haviing

- menber ed heterocyclic group, fused 3o ring group
SQHSBéﬁﬂéﬂiQﬁMgS%k§C§BQNf¥Pmeﬁ%éﬁe§s10 aryl Optlonally

hav.
hdIE4 86 OSUH) £ U0, WL DBYAN U5y O o feflember e0a ey,

rou peri dylureido

Cihavabhgo&Yy Grad Kyhilogaronyl-s alk229 and (2”) a 5- or 6-

membered aromatic heterocyclic group optionally having

Ci-s alkyl ’

(5"7)
(6")

Cz-g cycloalkyl~-carbonylamino,

Ce-10 aryl-carbonylamino optionally having

substituent(s) selected from (1”) halogen, (2”) cyano,

(37)

carbo

alkyl,

carbo

Ci-¢ alkyl optionally having amino or C;-g alkyl-
nylamino, (4”) halogeno-C;.g alkyl, (5”) hydroxy-Ci-s
(6”) Ci_g alkoxy, (7") carboxy, (8") Ci-¢ alkoxy-

nyl, (97) mono- or di-C;-¢ alkylamino optionally

having hydroxy or Ci-g alkoxy, (10”) carbamoyl, (11”")

halogeno-C;.s alkoxy, (12”) Ci-¢ alkyl-carbonylamino,

(137)
a 5-
group
which
and o

(77)

aminosulfonyl, (14”) Ci;-¢ alkyl-sulfonyl and (15”)

or 6-membered heterocyclic group, or a fused ring

of benzene ring and 5- or 6-membered heterocycle,
may have substituent(s) selected from Ci_g alkyl
xo,

Cy-12 aralkyl—carbonylamino}
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WD 2005/ 105802 PCT/ JP2005/ 008558 (21') phthalim de,

(2) a group represented by the formula H O R12/N PA
Wmooﬁ/loﬁsm ein RI12 is (1') a hydrogen atom (2'DCTZBP20@5/008558
¥ s carbonyl optionally having hal ogeno-Cl_6 al kyl,

<§é ) Ce7e ﬁlkaf*‘al‘raﬂr]%@(‘}?ééﬁﬁléﬁﬂr or (4')

1 vl =a Honyl 1, p i I .
o+ 72 o Pam el gt PLengrathy . Prfeg xine
gtoupi‘nenrﬁelbeﬁanes J:Gﬁl_giOaﬂdyIS-—CMﬂJOﬁ’}-thembé)reai dt®tuprocycle) ~

resent ed bytheforrrula R14-N B vvherelnrln%B
C‘F‘§ QORI A nBiGHy Hb"i‘yahﬁi"ﬁerqlﬂ?%EltPFﬁ&(se)ac%e ected

i gnady y tit 1R14 45 ( _
=R o) YeRdhel ! 1121 BYARPRRRGS (felabet-cue ati,

(ar'kyCscar koryl, (64)) o 1mdr3(l6"0ardooﬁqzl g>r|(5'—)ne(ﬁ;bé_12ed
al kyl - car bon (6 al koxy- car bonyl _or '
n g Sy O b i S8 1 TR ARG - d Ryt

opthoral J at};%ylng 18ekstidnent (s) selected from (1')
(car %o%, O{ 6 28lsjtal koxy- c(:ar bonyl and (3') C6_10

(hty) - @mnhmmbbnytrbcv(r@)lmlﬁoal kyl - car bonyl havi ng
b t|t_ nt(s _ected 1 mno, .(2') C6_10
(g?y carlbf)n?/%kgﬁn nd,© J(%‘i)o I‘ % %}ﬁ%xgagé nyl anmi no
s@bgti4uert bs) OéeQ'eW@Erﬁgomhe(tle’r)oqyﬁhtgxgr OU(FB "Plrc8rboxy,
fused ring group of benzene 25 ring and 5-

(3" hefber el kex®r odyidlle, Cleachldﬂ@mm&rlyonydo (57) Ci-s
alkoxy—-carbonylamino, (6”) amino, (7”) halogen, (87)
carbamoyl, (9”) Ci_¢ alkylsulfonyl, (10”) a heterocyclic
group optionally substituted by oxo and'(ll”) Ci-¢ alkyl-
carbonylamino,

(137) 3-C3-.g cycloalkyl-ureido,

(;4’) 3-Cs-19 aryl-ureido optionally having substituent(s)
selected from (1”) halogen, (2”) cyano, (3”) halogeno-Ci_g
alkyl, (47) Ci-¢ alkyl, (57) Cig alkoxy, (6") '
methylenedioxy, (7”) Ci-g alkoxy-carbonyl, (8”) carbamoyl
and (9”) a 5- or 6-membered aromatic heterocyclic group,
(15') 3-Ci-¢ alkyl-3-Cg-1p aryl-ureido,

(16’) 3-Cy.12 aralkyl-ureido optionally having
substituent(s) selected from (1”) halogen and (2”) Ci_g
alkoxy,

(177) 3-Ci-s alkoxy-ureido,

(187) 3-Cg-10 arylsulfonyl-ureido,

(197) 3-(5- or 6-membered heterocyclic group, or fused
ring group of benzene ring and 5- or 6-membered
heterocycle) —~ureido, which may have 5- or 6-membered
heterocyclic group,

(20') piperidylureido optionally having Ci-¢ alkyl-

carbonyl, or
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WD 2005/ 105802 PCT/ JP2005/ 008558 substituted by oxo,
(7) 1,2,3,4-tetrahydronapht hyl carbonyl, (8)

w@0sabisdi nyl having C7-12 aral kyl, or (9) a PCDIRR005/008558
represented by.the formula 0 0 HR/5-Nr 5 S wherein
(§§5)i§Sﬁﬁnibléﬁgﬁhcarbonyl; risOor 1, and s is O

; [ r t i hydr ogen
(gé or%] gl(%%d%a?ggg%, 3 %ygglo,t IﬁE>é4)§m{’:f%gl(13%_6 al kyl
whaving 1 to 3 hal ogens, (5)'C6-10
aryl - ¢arbonyly (6) Cl_6 al koxy, (7) C6_10 aryloxy or
(8) Hgulfampyl; RO is (1) a hydrogen atom (2)
hal ppen 3) lcyano, (4) Cl1 6 alkyl or (5) C1_6

R(3) _ M or (4) C1_6 alkoxy; and nis 2 or 3.

4. _The campound of, clajm.1l or 2, erein , 20.R 1is )
wBhEang fa o (1) B hYSEsHs s bAr - (B ICCe al gy -
c8tbbhy 1IChHr abkyh16anhonyhg nhd2 ehs-€CL)s A INKAL 0087 ) c,_y)p

atom (2) Cl1_6 al kyl optionally having 1 to 3
asablyviltweitcarbenadt exx f M ( €1)ohypdrokyamindragbenyl; m is

al koxy, (3;).C/7-1 ar aJ kyl oxy, (4') nmono-Cl_6
Oa{)gy AniAt #dE5°%) N i 6 301
(3) a group represented by the formula

RT.HN
o)

wherein R'? is Cg.19 aryl-carbonyl,

(4) a group represented by the formula

R™—N B

O
wherein ring B is a pyrrolidine ring or a piperidine
ring, each optionally substituted by amino; R' is (1') a
hydrogen atom, (2') Cy-12 aralkyl, (3’) Ci-g alkyl—carbonyl,
(4") Cg-10 aryl-carbonyl, (5’) Cy-12 aralkyl-carbonyl, (67)
Ci-s alkoxy—-carbonyl or (7') Cs-12 aralkyl-carbamoyl,
(5) Cz-s alkenyl-carbonyl optionally having
substituent(s) selected from (1') carboxy, (2') Ci-¢
alkoxy-carbonyl and (3') C¢-1p aryl—-aminocarbonyl,
(6) Ci-g alkyl-carbonyl having substituent(s) selected
from (1’) amino, (2') Cg-10 aryl-carbonylamino, (3’) Ci-¢
alkoxy-carbonylamino and (4') a 5- or 6-membered
heterocyclic group, or a fused ring group of benzene

ring and 5- or 6-membered heterbcycle, each optionally
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WD 2005/ 105802 PCT/ JP2005/ 008558
al koxy-carbonyl -N-C1_6 al kylam no, (3) C3-8

weywbsoedsky | , (4) C6_10 aryl optionally havi ng BCT/@P2805/008558

subst.ituents selected from (1) halogen, (2') C1 6
S%#EIlﬁﬁﬁ?%nBYIﬁxg'having 1 to 3 hal ogens, (31) cyano
(and1(4' )3 ,@:@e%&%ﬁ%r&@éﬁﬁ@ﬁ}yﬂ Ardyd > Or

6- menbered aronmati ¢ heterocyclic group™ optionally
(Bavbyg reubsd i nuént@s)isel éctiedatrrdrkylll) orhydr oxy,

") CL 6 alkyl optiagnally haying Cl1 6_alkyl l|o
‘éﬁr%oﬁﬁF6%§,r%§r?56ﬁ%f§5a¥%| © %ﬁ??@ﬁ%?ly havi ng Cl_6

al koxy and (4') Cr7_12 aral kyloxy; R3 is (1)

unsubstituted, (2) a hydrogen atomor 15 (3) C1_6

al kyl; R4 iﬁ a hydrogen atom R5 is a hydrogen atom

R6 is (1) a up represented by the fornula A R11

20 0 wherein rijng A is cycl opentane, cycl ohexane or

bi cyclo [ 2. 2. 2]| oc¥ane; R' is (1') amno, (2') Cr_12

arallyl asq_no, 43" )[|{C1L_6 al kyl -carbonyl am no optionally

gy} sel ected from (1") hal ogen, (2")
R hyd o ( 1 6>Nal koxy-carbonyl, (4") di-Cl_6

al kyl am no and (5") norpholino, (4') C3-8 cycl oal kyl -
wit@FBORYIRAM 09, c(5;)) & 10-AEYbnSArboRYL 8MNQyr 1; and s is

optionally having substituent(s) selected from(1")
0 hatogen, (2") cyano, (3") Cl1_6 alkyl, (4")

Hal ogenp-Cl 6 al k 5") 30 hydroxy-Cl 6 al kyl, (6")
Rcf_%g%l ﬁ%xﬁ?gﬁﬂ)%%‘goxy and ~ 302

R® is (1) a hydrogen atom, (2) halogen, (3) cyano, (4)

Ci-6¢ alkyl optiomnally having 1 to 3 halogens, (5) Cg-10
aryl-carbonyl, (6) Ci-s alkoxy, (7) Cg-10 aryloxy or (8)
sulfamoyl;

R? is (1) a hydrogen atom, (2) halogen, (3) cyano, (4)
Ci-s alkyl or (5) Ci_g alkoxy;

R'® is (1) a hydrogen atom, (2) halogen, (3) Ci-s alkyl or

(4) Ci-g alkoxy; and

n is 2 or 3.

4. The compound of claim 1 or 2, wherein

R' is

{1) unsubstituted,

(2) a hydrogen atom,

(3) Ci-g alkyl orx

(4) Ci-s alkyl-carbonyl;

R? is

(1) a hydrogen atom,

(2) Ci-s alkyl optionally having 1 to 3 substituents
selected from (1’) hydroxy, (2') Ci-s alkoxy, (3') Cy-1s
aralkyloxy, (4') mono-Ci_g alkylémino and (57) N-Ci_g
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WO 2005/ 105802 PCT/ JP2005/ 008558 (8") Cl1_6
al koxy- carbonyl, (6') C7_12 aral kyl - car bonyl ani no,
W@ 7516805 al koxy car bonyl am no, (81) (5- or GPCENMEIFHSSSS

= BB Ot bRy i noP LETBa 1 )

(ayylks ssul,jp@yg,gmkgq, 5 (11") 3-C1_6 alkyl-ureido
(ﬁgtl onal I’y havi ng 'substituent(s) selected from (1")

dfexy, 2] emtborplly 33vILag6 laltaxy anbs(ui‘t)uéﬂtﬁ

SBLERLERYL) (120, 2 00l KLUl 005

5 havbsyl tuedd (3)naebeetrd, from (Lyad dakogan, ( lkoxy-
cyano, (3 ) hal oge%%t Cl 6 an o (4") C1_ g 6)l| kc%])s atikoxy
cgEbypngl r6Ca1Tkoxy and (6") net hyI enedr oXY, (14 ) 3-

/_12zar Y, optionall Vi subs i,t uent
(és:)el éct ed ]}:oémrte%[l%io % C{ggen aﬁ&g(cz% E%r%c%{f: 5, g?(g%g’
oﬁti_SnaQﬂ.jﬁ Hmﬁgeeuwﬂmtmenlaqtsqr Qryrdkeedr G4Im 151)

ur ei do, i peri di nourei do optionally having Cl_6

hSéqiRS??‘Year(t?or?yl or eikyl pﬁpﬁapmldey k2yiaggiCoup alkyl-
by t hef
o c4EBGESTRNEE ol [oclami it £ B R 1% thetsp, B2,
aldppxgnahldy hav)i ng;hal agerm:yi):loﬁyal kyl or (3") C7_12

3araI kyl - oxycarbonyl; mis 0 or 1; and pis 0 or 1,
RU(®S a” group represented by the formula R13-HN 0

eLeLklp _10 aryl - carbonyl, 25 (4) a group
(Irl\’gpr esen?‘%ﬂb Z formula 303 WD 2005/ 105802

(zacramgam@/gcme%eomrem-r\r B O wherein ri ng Bis a
15 (Bp)y é0|ldl e rlng or a piperidine
R* is a hydrogen atom;
R® is a hydrogen atom;
R® is

(1) a group represented by the formula

A

R11
20 O
wherein ring A is cyclopentane, cyclohexane or
bicyclo[2.2.2]octane; R'' is (1') amino, (2') Cy-1s
aralkylamino, (3’') Ci-g alkyl-carbonylamino optionally
having substituent(s) selected from (1”) halogen, (27)
25 hydroxy, (3”) Ci-s alkoxy-carbonyl, (47) di-Ci-g
alkylamino and (5”) morpholino, (4') Cs.g cycloalkyl-
carbonylamino, (5') Ce-10 aryl-carbonylamino optionally
having substituent(s) selected from (1”) halogen, (2”)
cyano, (3") Ci-¢ alkyl, (4") halogeno-Ci;.g alkyl, (5”")
30 hydroxy-Ci;_g alkyl, (6”) Ci-¢ alkoxy, (7") carboxy and
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ring; Rl4 is (1') a hydrogen atom (2') C7-12 aral kyl,
(3 ') C1 6 al kyl-carbonyl, (41) C6_10 aryl -carbonyl,

W@ 2005/1)5862 C7- 12 ar al kyl - carbonyl or (61) Cl_6 PCT/JP2005/008558

), b t
(8 OB U PO e CRlFeP BB A 200 | R NEL LY 1 ami o,
(12))CQ%J%lE&K?xﬁa®waﬁymﬁm§H6 (X9’ 6(80 or 6-membered

aryl -am nocar bonyl, (6) Cl1_6 aIkyI car bonyl haV|ng
a%%éﬂilllcué%ﬂ‘(%liogﬁpéétce(ﬂr@épf remrPrny hanano (29 ”)

p%?ﬁ%gdﬁﬂg $8g¥a@?%%ﬁano §1k540-é%yl—sulfonylamino,

oXy card ony
(11 2) 334¢t et raahy gl onaphidy| @ptbzamalllqr h&8ing
pyrrolldlnyl having C7_12 aral R7 is a hydrogen

k
S%%ﬁftwnﬁs s e} o8 tRfrbEen é%/l Sth Rﬂ#rﬁmfogé@")(sqarboxy,
kyl t II
Rl oguits s eealy e P st (T oo ofd 20 3+
Ci(¥) c@&lb&]&{wleuyela& is(1d)) ashmtg,gmpleﬁre(la)o
halo eg %gmﬁyano 4) Cl_6 al kyl or .
FroRg L A T DA (R 1 e > PANERD
héﬁa% (62| Ayl o ?0(4)(3037_%9%%# acnlds”%%ﬁ ON( By cy_¢
e C 0

onpoun claim1 or
all*iyidlogéﬁ")ZKhatoaﬂ.k6xyTIremtoKrﬁomnd1eﬁh3clenardloo¢y,2 (147) 3-
optlonally havi

wher ei n
C?sb?os%%gfﬂl %31)9‘11%0?85‘110 :w @il@%%&&@tagae@zﬁ §s)
sé@@@tgé_@x%kyt@m NR e 13)e 328439 26y cl@al k¥h.’ko(x§)_ or

10 aryl optionally having hal ogen or
(Mﬁhbn@eﬁéd aﬂnﬁnmemhanadx@m®matgmomﬁﬁﬁMow@nl1c group) -

200 /10 PCT/JPZO 5/ 008558 t |1 ha
wiZ 330 O J L8 RC AR mert s hay B ha Yy g b das S

aliy1acabydrggen,at ooy htkd1bmaldey) . 5 8. The
conpound of claim1l or 2, wherein R6 is
(2) a group represented by the formula

H (@

N
127

wherein R'? is (1') a hydrogen atom, (2’) Cg.10 aryl-
carbonyl optionally having halogeno-Ci-g alkyl or (3')
C7-12 aralkyl-oxycarbonyl; m is 0 or 1; and p is 0 or 1,

(3) a group represented by the formula

R13-HN
o

wherein R'® is Cg.1p aryl-carbonyl,

(4) a group represented by the formula
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(1) a group represented by the formula A°° Rh 1'-HN O
wherein ring A is cycl ohexane or
whereyadssp2. 2. 2] octane, zo R11' is (1') Cl1_6 PCT/JP2005/008558
aIkyI-carbonyI optional l.y having substituent(s)
iﬁke ted from (1") hal ogen, (2") hydroxy, (3") Cl1_6
Ratkd¥xyB car bonyl and (4") norpholino, (2') C6_10

aryl bonyl optionally having substituent(s)

sel ecte rom (1") hal ogen, (2") cyano, (3") C1_6

al kyl, £4") 15 hal ogeno-Cl1_6 aIkyI, (5") hydroxy-Cl_6
al kyl, (6") C1L 6 alkoxy and (7") Cl1 6

wﬁ@f@%ﬁ'%@ﬂéﬁw|ls(%1&%?&&2135%&@@1n§36POQYblﬂé&idlne

(5- or 6 menbered aromati c heterocyclic group)
rll@qvanylls(Sl) )Cla mﬂdkylgea:marmarbdﬁyl) dptiormtaykyl,

(51) ™ b bR e (515 &1 o v Lcdresig s (57)

cA6; )ak81&y1cucd Mebkyh- aF ngsey benyl ,aﬂﬂo&ycéa%%on(y),
S

aryl -am nocar bonyl optionally having substituent

(Zk| ertee@ omy { TCR rbedivhepp ti2ne Idhmnbaviawy)
kyl 4 Cl 6 l\kyl
S SIS ERT (0 S R ey e Oy (108 e Faas ) Cons

am@kyyb-aa:mcmﬁar Saay! (30pt i onal | arba_wamguw@&tbbw@m (s)
sel ected from (1" haloqpn and (2") Cl 6 al koxy, (9')
(§5-Cors @ldehbefegbanstat %Vhégels@éaﬁcﬂﬁuent(s) selected

R e AR D e e i N

caggoamkbagﬁe3£nbedyh¢nhhﬁ>fornula 305 WD 2005/ 105802
PCT/JP2005/008558 0 1-H N.wherein R12'" is Co
(B 1hr 91 SedronyFab gdrﬂ%@%ﬁ%ﬁ&ﬁar&cr&%. AF1 or 2,

(W%ﬁk?o&%d%@lhﬁg(ﬁ% c2, AL OMm? al ogen. 10. The

ound of aim1 or rern iI's a
R’ is a hydrogen atom;

Rsnis (1) a hydrogen atom, (2) halogen, (3) cyano, (4)
Ci-¢ alkyl optionally having 1 to 3 halogens, (5) Cs-10
aryl-carbonyl, (6) Ci-g alkoxy or (7) Ceg-10 arylcxy;

R’ is (1) a hydrogen atom, (2) halogen, (3) cyano, (4)
Ci-¢ alkyl or (5) Ci-¢ alkoxy;

R'® is (1) a hydrogen atom, (2) halogen, (3) Ci_s alkyl or

(4) Ci_s alkoxy; and

n is 2 or 3.

5. The compound of claim 1 or 2, wherein R' is a hydrogen

atom.

6. The compound of claim 1 or 2, wherein R? is (1) Ci_¢
alkyl optionally having substituent(s) selected from

(1") Ci-¢ alkoxy and (2') mono-C;-¢ alkylamino, (2) Cs-g
cycloalkyl, (3) Cs-10 aryl optionally having halogen or

(4) a 5- or 6-membered aromatic'heterocyclic group
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hydrogen atom or hal ogen. 10 11. The conpound of claim
1 or 2, wherein R10 is a hydrogen atom or hal ogen.
wda 2005/Tés80z onpound of claim1l.or 2, wherein n i BCRJP20&5/008558

3aR bR) - 4- (1H i m dazol - 2-yl) -
O%%%OSI}’%(:L% %gbﬁé ahydf o- ﬁgé’g r)rol ofS 2-c]quinoli n}ll )
yI ] carbonyl } cycl ohexyl ) benzam de,

enyl -N - ((1R 2S)-2-{[ (3aR 4R, 9bR) - 4- phenyl -
% 8a C@"@’@‘Bnﬁefééhfd]r%lml—llpylrr @ o[@hexrelquiiiolis- (1 P0a

I
h%&]é%?rﬁ&ow%%lg)llék 5%%%1[[{% g%&,kXé ‘ObR) - 4- pr opyl -
2,3,3a, 4,5, 9b- hexahydro-| H pyrrol of 3, 2-c] qui nol i n-1 -

| ] car bon | ohexyl 1H benzi ni dazol e- 5- car boxam de
8y %%_ ﬁgﬁ%g@%§ -%§%1T35R9r4ﬁ R re4n R® is

(iﬂeah X g2
, 3, 3? 4, %giahyr/lg’reod Ilf—IYp§1r1reol oo[%mél clquinolin-I-
yI ] car bon I }cycl ohexyl)-1H1, 2, 3-benzotri azol e- 5-

-2-yl)-N((1R 2S)-2-{[ (3aR 4R, 9bR) - 4-
(met hoxyme hyl ) - 2, 3, 3a, 4, 5, 9b- hexahydro-1 H-pyrrol of 3, 2
R11'_H c] g nolin-1-yl]carbonyl }cycl ohexyl ) benzam de,
-2- { [ (3aR, 4R 9bR) -4-
(et hoxyrr@ hyl) - 306 WD 2005/ 105802 PCT/ JP2005/ 008558
2,3,3a, 4,5, 9b- hexahydro- 1 H pyrrol o] 3, 2-c] qui nolin-1 -

wdéﬂ@ﬁ%ﬁ@ﬂh?ig?iﬁ@eéyhhdﬁeiéné15§p¥ﬁ%§%I$I2 2.2]octane,
R'2! cyandltxﬂ)( (AR 28k ¢ 3R AR 19R) & Yo 4 Biliyittazdh e 2-

Su%s)tjztléeﬁ ()5 S aeisy & 1 byt r8|ad{°§§nc] dai”ﬁomwroxy,
(37) ¥t ¢anbaowy)-cystBbayl )d@ﬁilzamgemor% LTI

nmet hod of a_conpound represented by the forrrul a I C)
argd-carlyonyl optionally having substituent(s) selected
frpm (1") halogen, (2”) cyano, (3”) Ci-s alkyl, (47)
halogeno-Ci;_g alkyl, (57) hydroxy-Ci-s alkyl, (6”) Ci_g
alkoxy and (7”) Ci_g alkoxy-carbonyl, (3’) Cy.1, aralkyl-
carbonyl, (4’) (5- or 6-membered aromatic heterocyclic
group) ~carbonyl, (5’) C;i_s alkyl-aminocarbonyl optionally
having substituent(s) selected from (1”) hydroxy, (27)
Ci-¢ alkoxy and (3”) C;_¢ alkoxy-carbonyl, (6') Cs-g
cycloalkyl-aminocarbonyl, (7') Ce-1p aryl-aminocarbonyl
optionally having substituent (s) selecfed from (17)
halogen, (2”) cyano, (3") halogeno-C;.s alkyl, (4”) Ci_
alkyl, (5") Ci-g alkoxy and (67) methylenedioxy, (8') Cy_1z
aralkyl-aminocarbonyl optionally having substituent(s)
selected from (17) halogen and (2”) Ci-¢ alkoxy, (9') (5-
or 6-membered aromatic heterocyclic group)-aminocarbonyl
or (10') piperidinoaminocarbonyl optionally having Ci_g
alkyl-carbonyl, or
(2) a group represented by the formula
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8 N(CRMR5) n R3 R (lc) R NRR H R o 10
.................... wherein R6' is (1) (cyclic group
wWo@piosoemhl y having substituent(s))-carbonyl, ¥QjJP2005/008558
al kenyl carbonyl optionally having substituent(s) or
(3) alk arbonyl having substituent(s) selected from
(1) cycloalkyl optionally 15 having substituent(s) and
(ii) @mng gptionally having substituent(s), and
ot her s ‘ools are as defined in claiml, or a salt
ﬂheﬁ- Q conprises [1] subjecting a conpound
ented by the formula (11) 307 WO 2005/ 105802
Wﬁ%;ezqe@»/roq%siss R RP1CkbkrboRL NH 2 10 wherein
each synbol is as defined in claim1, or a salt
thereof a conpound represented by the formul a (III)

wh def i ned
o2 BeoRidd i o%rnqclaaacrsnfbiaﬁz TP EtERtea by Thel Bydrogen
afemwulrar(él\egeﬁ N CR4R5 n | (1V)

10. The compound of claim 1 or 2, wherein R? is a

hydrogen atom or halogen.

11. The compound of claim 1 or 2, wherein R!? is a

hydrogen atom or halogen.
12. The compound of claim 1 or 2, wherein n is 2.

13. N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (1H-imidazol-2-yl) -
2;3,3a,4,5,9b—hexahydro—1H—p§rrolo[3,2—c]quinolin—1—
yllcarbonyl}lcyclohexyl)benzamide,
N-phenyl-N'—-((1R,2S)-2-{[(3aR,4R,9bR) -4-phenyl-
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]Jquinoclin-1-
yllcarbonyl}cyclohexyl)urea,
2—methyl~N—((lR,28)—2—{[(3aR,4S,9bR)—4—propyl—4
2,3,3a,4,5,9p-hexahydro-1H-pyrrolo[3,2-c]guinolin-1-
yvl]lcarbonyl}cyclohexyl)-1H-benzimidazole-5-carboxamide,
N-((1R,28)-2-{[(3aR,4R,9bR) -4~ (methoxymethyl) -
2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-clquinolin-1-
yl]lcarbonyl}cyclohexyl)-1H-1,2,3-benzotriazole-5-
carboxamide,
4-(lH-imidazol~-2-y1l)-N-((1R,2S8)-2-{[(3aR,4R,9bR)-4-
(methoxymethyl)~-2,3,3a,4,5,9b-hexahydro-1H-pyrrolo[3,2-
c]lquinolin—-1l-yl]lcarbonyl}cyclohexyl)benzamide,
N-((1lR,28)-2-{[(3aR,4R,9bR) -4 (methoxymethyl) -
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R3 1o wherein P is a protecting group, and ot her
synbols are as defined in claim1, or a salt thereof
wWa p00&/1058endensat i on reaction to give a CoOnmMpouneCT/JP2005/008558
pesented by fornula la) P R7 s N_(CR4RS) nR
? 3 5991H1hﬁ|x Y 4% ot égrmér%i% €ach o ips

y%% /Q%Igg% %%%c‘!foh%&y"‘l ysa k- 130§ ﬂﬁpgyféé 692802

558 thereof, and the I mnating the
Yb)rphemyildgngasa)uprP or [2] subj ecting a conpound

EEB- B3 aNGr bl T cAB -2yl 178 4E 38 oi- hbBvamigtage 12~

5 y@)aliz 3t iz%r%%so 9bca@9;%mﬂdfspmswlepopa[tahg-fcqrcjwiﬁolln 1-

10

15

(1 ) R2 (III) wherein R2 is as definéd above, or
y Al Sarbomdrmclahéxw_ld kewopapoded represented by the
formula (V) RONHP n (v) OR

14. A production method of a compound represented by the

formula (Ic)

(le)

wherein R®’ is (1) (cyclic group optionally having
substituent (s))-carbonyl, (2) alkenylcarbonyl optionally
having substituent(s) or (3) alkylcarbonyl having
substituent(s) selected from (i) cycloalkyl optionally
having substituent(s) and (ii) amino optionally having
substituent(s), and other symbols are as defined in
claim 1, or a salt thereof, which comprises

[1] subjecting a compound represented by the formula

(II)

307



wherein Rs are the sane or different and each is Cl1L 6
alkyl, P is a protecting group, and n is as defined
w0 poosadsmdM 1, or a salt thereof to a condensatP@nJP2005/008558
reaction-t.0 15 give a conpound represented by the
formua (1bj* _ RN.R8 )n (Ib) RO NR2H 10 wherein
each/synbol R% as defined above, or a salt thereof,
and then elifinating the protecting group P, 309 WO
PCT/ JP2005/ 008558 and reacting a conpound

repr he formula (M) R7Z HN4 5 R8 (CRRn
iR NO ) ,.N R2 RH 3rein each synbol is as
i defi ned or a salt 5 tYereof, which is obtained
s.n the Qr [2], with a conpound represented

by -t Re“formika (VITNHRG' -OH (VI1) wherein R6' is as
defined above, or a salt thereof. zo 15. A NK2
recept or antRﬁbnist conprising a conmpound having a
partial structure represented by the fornula N

L/ (CH2) i™™N wherein n is an integer of 1 to 5; and
wherein each symbol is as defined in claim 1, or a salt

thereof,
a compound represented by the formula (III)
5 R’-CHO  (III)
wherein R? is as defined in claim 1, or a salt thereof,
and

a compound represented by the formula (IV)

P

N
\\ CRRn (V)

R3

10 wherein P is a protecting group, and other symbols are

as defined in claim 1, or a salt thereof to a

condensation reaction to give a compound represented by

the formula (Ia)

(la)

15 wherein each symbol is as defined above, or a salt
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--- represents a single bond or a double bond, or a

salt 15 thereof. 16. A prodrug of the conpound of
we@b@smosBonr 2. 17. A pharmaceuti cal agent conpPCEHiIrRg05/008558

t he compound of 20 claim11 or 2, or a prodrug
thaepedf. amd therpidrifateaties Hrnpreteqtding i.group P, or

i I recent n ' 0
Yo S PPt e B b ds LR a2 b Fozmp2a
(agent of claim 17, which is an agent for the
prophyl axi.s or treatnment of functiona
gast r gl nt estyi nal di seases. 5 20. The pharnaceutica
agent of cIaRﬁ117, which is an agent for the
prophylaxis ¢or treatment of irritable bowel syndromne

a“N whi ch conprises adm nistering an
feffective of the Cﬁgﬁ%gnd of claiml or 2, or
i a prodrug toa mmel!/ 15 22. A nethod of
Eprevegti' eati ng functional gastrointestina
di-seRSE€s, . ch cONHyises adm nistering an effective

amount of the¢ compound of claim1l or 2, or a prodrug
t her eof to aplammmual. 20 23. Use of the conpound of
clain~1l or 2, or a prodrug thereof for the production

of a NK2-téceptor-antagonist. 24. Use of the conpound
5 wherehai machrsymbed & praerdgfitisst edpover e a salt
t@rodu%;ion of an agent for the 25 prophylaxis or
Feafment of functional gastrointestinal diseases.

a3ddmpound represented by the formula (III)
R?*-CHO  (III) ‘
wherein R? is as defined above, or a salt thereof, and

10 a compound represented by the formula (V)

RO NH-P’

OR

wherein Rs are the same or different and each is Ci_s
alkyl, P’ is a protecting group, and n is as defined in
claim 1, or a salt thereof to a condensation reaction to

15 give a compound represented by the formula (Ib)

.............................. ] P'\
R7 N
.............. :RB n
(1b)
.......... RQ N R2
: 10 H
“, R

£

wherein each symbol is as defined above, or a salt

thereof, and then eliminating the protecting group P’,
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and

reacting a compound represented by the formula (VI)

"3 H
R N._
' g CRR)n
------------ R
3
R v1)

e R’ " r?

) H

R

wherein each symbol is as defined above, or a salt
thereof, which is obtained in the above [1] or [2], with
a compound represented by the formula (VII)

R*’-OH  (VII)

wherein R®’ is as defined above, or a salt thereof.

15. A NK2 receptor antagonist comprising a compound

having a partial structure represented by the formula

wherein n is an integer of 1 to 5; and
——— represents a single bond or a double bond, or a salt

thereof.
16. A prodrug of the compound of claim 1 or 2.

17. A pharmaceutical agent comprising the compound of

claim 1 or 2, or a prodrug thereof.

18. The pharmaceutical agent of claim 17, which is a NK2

receptor antagonist.
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19. The pharmaceutical agent of claim 17, which is an
agent for the prophylaxis or treatment of functional

gastrointestinal diseases.

20. The pharmaceutical agent of claim 17, which is an
agent for the prophylaxis or treatment of irritable

bowel syndrome or nonulcer dyspepsia.

21. A method of antagonizing a NK2 receptor, which
comprises administering an effective amount of the
compound of claim 1 or 2, or a prodrug thereof to a

mammal.

22 . A method of preventing or treating functional
gastrointestinal diseases, which comprises administering
an effective amount of the compound of claim 1 or 2, or

a prodrug thereof to a mammal.

23. Use of the compound of claim 1 or 2, or a prodrug

thereof for the production of a NK2 receptor—antagonist.

24. Use of the compound of claim 1 or 2, or a prodrug
thereof for the production of an agent for the

prophylaxis or treatment of functional gastrointestinal

diseases.
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