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[ DETAI LEDVDBS8GRISPITON OF THE | NVENTI ON] [ TECHNI CAL FI EPDir/ Phm3pressent
invention relates to a therapeutic agent for diseases in which 10
corticotropin rel easing factor (CRF)l is considered to be involved, such as
depression, anxiety, Al zheinmer's disease, Parkinson's disease,
Huntington's chorea, eating di $giggip I@%dpertensi on, gastral diseases, drug
dependence, cerebral infarction, cer egra i schem a, cerebral edenm,

cephal i ¢_expSHIRd OPYRAVIDINE ANBPYIROLOFTRIMINE Rtiequdigegses, al pecia,

irritable bowel syndrone, sleep disorders, epilepsy, dermatitides,

schi zophreni a, 15 setssTITPEEERWRTHNYBE 1T iRk ORAFPF] CRF is a hornone
conprising 41 am no acids (Science, 213, 1394-1397, 1981; and J.
Neurosci., 7, 88-100, 1987), and it is suggested that CRF plays a core role
in 20 biological reactions against stresses (Cell. M. Neurobiol., 14,
579-588, 1994; Endocrinol., 132, 723-728, 1994; and Neuroendocrinol. 61,
445- 452, 1995). For CRF, there are the following two paths: a path by

whi ch CRF[RETAIIED gdiSERISTHON OF b INVENEION] synpat heti c nervous system
t hrough hypot hal anus-pituitary-adrenal system and a path by which CRF
functions as a neurotransmtter in central nervous system (in 25
Corticotropin Rel easing Factor: Basic and Clinical Studies of a

Neur opept [ ,HbIéCA@SﬂEgP] 1990). Intraventricul ar administration of CRF to
hypophysectom zed rats and nornal rats causes an anxiety-like synptomin
both types of raRSPIEREHAMERIEM refates to ajherapeytic agent fordjsppsesipvimglhi n Res.

Rev., .15, 71-100, 1990). . That, i .there, ar uggested the 20Q4/ 058767

her ) BIgoerHeaeatn T Oph it it BT TeIRETHEt stdbes AEPastahy - oo cnal
t . A whi . -~ f ti . t 1tt i
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di seases h%e‘f‘é@hﬁg‘n, gastral diseases, drug dependence, cerebral infarction, cerebral ischemia,

cerebral edema, cephalic external wound, inflammation immunity-related diseases,
alpecia, irritable bowel syndrome, sleep disorders, epilepsy, dermatitides, schizophrenia,

15 etc.

[DESCRIPTION OF THE PRIOR ART]
CRF is a hormone comprising 41 amino acids (Science, 213, 1394-1397, 1981;
and J. Neurosci., 7, 88-100, 1987), and it is suggested that CRF plays a core role in
20 biological reactions against stresses (Cell. Mol. Neurobiol., 14, 579-588, 1994;
Endocrinol., 132, 723-728, 1994; and Neuroendocrinol. 61, 445-452, 1995). For CRE,
there are the following two paths: a path by which CRF acts on peripheral immune
system or sympathetic nervous system through hypothalamus-pituitary-adrenal system,
and a path by which CRF functions as a neurotransmitter in central nervous system (in
25  Caorticotropin Releasing Factor: Basic and Clinical Studies of a Neuropeptide, pp. 29-52,
1990). Intraventricular administration of CRF to hypophysectomized rats and normal

rats causes an anxiety-like symptom in both types of rats (Pharmacol. Rev., 43, 425-473

1991; and Brain Res. Rev., 15, 71-100, 1990). That is, there are suggested the



_CRF is involved (Pharmacol. Rev., 43, 425-474, 1991). That is, CRF is
involved in 5 depression, anxiety, Al zheiner's disease, Parkinson's

di sease, WorwoagB1' s chorea, eating disorder, hyperten®Canp2003/016598
gastrointestinal diseases, drug dependence, inflammation, inmunity-related
di seases, etc. It has recently beery reported that CRF is involved also in
epi | epsy, cerebral infarction, cergbral i schem a, cerebral edema, and

CePhel! SRt or R Bl gy B3 Sk o DL O 21

166-170, 1997 r di ' [
as 1 hor bR GREGERTRH} AP Yoo PR ARt I8 SR TS SRt D027 002549 and

W00/ 053604 di zf‘ﬁ!&gﬁgﬁevp%g RV QR Y%RA SRR R 1904 suRnRRYE] dkshsaeindasiéat i ves

respectively a receptor antagonists. Bioorganic & Medicinal Chem stry

10 (2092)91@%1&@&% @gaﬁiﬁa%ei.@{%@.?4@%26_&17191/99101 ghaes, dERF dhvolead inl5 However
none di sclose the conpounds provided in the present invention. [PROBLEM S)

TO BE $SOGVEosdinh, lahMENTAGNE i salideasd, Pefkinsbf’splisea@n Huhtington’s ohores, t 0 provi de

an antagoni st agai nst’ CRF receptors which is effective as a therapeutic or

pr ophy| aGhiify @gerats, hopertnsioas@strbintestinat disc0s, OREg tependerst deflenmatone

i nvol ved, such as depression, anxiety, Al zheinmer's disease, Parkinson's

di sease, imuhiitpgtiardsiichaseac. Babs rgentiysionedeeportegplat (R ESis dnvolyrasalyoal

di seases, drug dependence, epilepsy, cerebral infarction, cerebral

i scheni a,in epitaploy, akrebod infarctionpleedbral isskemian sprebisliedema, And eaphaki ercrnal

i mmuni ty-rel ated di seases, alfeci a, irritable bowel syndro sl eep

c sor der syoui(Bepe fesidp it ¢ 2adi) s Do o 45-He SEDPRERNS Feer
PROBLEM The present inventor r |y inyestigated.

pyr Ir olGpyHli AfiPnb 1&9% a“ﬂf“ﬁ“é‘l %@ﬁy?‘philéé-ﬁ@@is-i %‘é@réﬂgl& %?%ﬁoéllft% th a

cyclic am no g p that have hi gh WO, ,2004/.058767 ,.PCT/J 0 8 3

affini ]t_y aﬁé’lgskﬁﬁ FECRIFDIE ,us%ﬁ]earséggfamygcrgggg%ﬁqr t?enelé‘%-gfso(ﬁe%%gggdbajeogﬁg

acconpl i shed. t i | S: Ry ol and

pyrrol opyridi nﬁ@@;@@gfﬁa g@?@g&slg?% ‘218%"{ r%?%@}éﬁ% ajé}rgn no group

eXpl ai ned, DRl it Wb GUARKE HAbEREL O ORA FbABY ki sloRfisIBibYRAN &

substi t ut W a cyclic ani no group represented by the foll ow ng

formil a [NkaicfRg Chemistry 10 (2002) 175-183 also discloses pyrrolopyrimidine derivatives.

15 However, none disclose the compounds provided in the present invention.

[PROBLEM(S) TO BE SOLVED BY INVENTION]
An object of the present invention is to provide an antagonist against CRF
receptors which is effective as a therapeutic or prophylactic agent for diseases in which
720 CRFis considered to be involved, such as depression, anxiety, Alzheimer’s disease,
Parkinson’s disease, Huntington’s chorea, eating disorder, hypertension, gastral diseases,
drug dependence, epilepsy, cerebral infarction, cerebral ischemia, cerebral edema,
cephalic external wound, inflammation, immunity-related diseases, alpecia, irritable
bowel syndrome, sleep disorders, epilepsy, dermatitides, schizophrenia, etc.
25
[MEANS FOR SOLVING PROBLEM]
The present inventors earnestly 'investigated pyrrolopyrimidine and

pyrrolopyridine derivatives substituted with a cyclic amino group that have a high



R7 X-(CHR)F--(CRIRm " N-Ar [I] R4 NNR5 Y- R6 10 (wherein the cyclic
amno group is represented by the following formula [I1]: X-(CHR3)n (CR1
RIm R4 2 WO 2po4/ds876R5 15 in which the cyclic am no groupPCS/Ja2d3/016598

8- nmenbered saturated cyclic amne or a 3- to 8-nenbered saturated cyclic
am ne bridged with C _sal kyl ene or _.Cl1_4al kyl ene- O Cl1_4al kyl ene between any
different two carbon atom; of t he éyclic am ne, which cyclic amne is

bstitut With ~ d R5
iSlrjleplengéﬁ'?qlwt%ﬁcgﬁg(g%g) e(’j? yr%r Bre?é(car‘f%%l %%Qnéegg@%oﬁnegﬁ cygfl 2narri ne; 20
X i , h I ,
C._sal kyl, CL8hF Sgnté‘l@?f’ﬁyﬁ bgfoIghyalmilitt dnd Bprp BpMIAROIAR I T80 o,

C _bal kyl_; r ﬁ\gdqyél Cl_b5al koxy- Cl1_b5al kyl or
hydr oxy satkéﬁxqugﬁpamﬁléag; nt eger seclméct ed from0, 1, 2, 3, 4 and 5;

nisOorl; withy Binke BBy dihS dBFHEQY Yuikin@RBwithadydlid S 0, then
mis an int egeﬁ@gﬁoq%ﬁéinﬁ %‘nr 'gyﬁqbX%ZBy?, 1 4and5; lV\D 150014/ 05v8v767

PCT/ 3%20%{11%@1%%9 reﬁe@ﬂteﬁ%yhﬁ&f&]ﬁ%o fyguRy): hydroxy-d _sal kyl, cyano,
cyano-C _sal k kyl: R5 is hydrogen or Cl_5alkyl; R6 is

hydr ogen, G sal kyI CS 80yc| oal kyl , C3_8cycl gfl kyl - C1_sal kyI hydroxy, 5
Cl_sal koxy, C3 8cyc| oal kyl oxy or N(F\’)ngg R1_and R8 are the sane or

different, and i ndependenthwrdarerIRg[,00en,
[T]

10
(wherein the cyclic amino group is represented by the following formula [II]:
X—(CHR®)—(CR'R¥pm
R* N— [II]
RS
15 in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or Cy.salkylene-
O-Cpsalkylene between any different two carbon atoms of the cyclic amine, which
cyclic amiﬁe is substituted with a group represented by -(CRle)m-(CHRs)n-X, R* and
R’ independently on the same or different carbon atoms of the cyclic amine;
20 X is cjrano, hydroxy or -OR’;
Y is N or CR™;
R'is hydrogen, hydroxy, Cy.salkyl, Ci.salkoxy-C; salkyl or hydroxy-Cy.salkyl;
R? is hydrogen or Cysalkyl;
R? is hydrogen, cyano, Cy.salkyl, Cy.salkoxy-Cy.salkyl or hydroxy-Cysalkyl;
25 .. ... mis aninteger selected from 0, 1, 2, 3, 4 and 5;
nisOor1; |
with the proviso that when X is hydroxy or OR’, and n is 0, then m is an integer selected

from 1, 2, 3, 4 and 5;



C _sal kyl, C3_8cycl oal kyl, C3_8cycl oal kyl -d _sal kyl, hydroxy, C _sal koxy,
C3_3cycl oal kyl oxy, -N(Rlla)Rl12a, -CO02R13, cyan, nitro, C _sal kylthi o,
trifluorowet2ogdosere7 trifl uoromethoxy;, or R7 and R8 are trargamumagssier to
form-CH2- CH2- CH2-CH2 10 or -CH=CH-CH=CH; R9 is Cl 24acyl,

Cl _| oal koxycar bonyl, aryl-Cl_sal kyl oxycar bonyl, -CO O CHR14-0O CO R15,
-P(=0 (OR14a)ORisa, -CO (CH2)p (CHF‘\116) g NR17R18, aryl carbonyl or

het er oaryl carb I erejn,each said ac aryl and t | is
unsubst it ut ed 8{3)45 E’(ﬁg&ei“t ¥‘1-I8X¥Mh€/§f°€ﬁy '_@églk&wgynaohcclyaefEkgllfgg(&?g%pti onal | y

i ncl udes (9%%5%?0 si x doubl e bonds; 15 R10 is hydrogen, G _sal kyl, hal ogen,
cyano or = ’9; Ar is aryl or heteroaryl which aryl or heteroaryl is

unsubstituted @, i i,1.h 1 or nore substituents, which are the
same or differ g\tﬁ@%%%ﬂ%???%ﬁthe group consisting of hal ogen,

G _sal kyl, C3 %Xé_:ié}g?{i%?ﬂé Eﬁ_g\aﬁlﬁéﬂ?&%ﬁ}b‘%alkg?@%}}éYMyl-@salkﬂ kgabxy,

Cl 5al kyl t hi o, sal kyl'sul'fonyl’, cyano, nitro, hydroxy,

20 CO2R198, AnEkv @ _jo&@oam@mfmg 2. 0C(=0) R19a, -NR11bCO2R19a,
-S(O rNRrR11 5ﬁleS,r’ 3ﬁydr oxy- CZ_sal kyl ZEr(ri no- C2_sal koxy, trifluoronethyl,

trifl uoromet hoR/,andiR® lakdihe IBhb exifferdnt, bad dndebbmieytly Bt kdregeadhaogen,
et hyl enedi oxy and -N(R2)R21; with the proviso that when X is hydroxy, Y is

N, and t he, akel, G seyicatkydr OyeytloalbyR€mdatkyd chydiony, Cibudoxdy is aryl or

het eroaryl which aryl or heteroaryl is substituted with at |east one of
substi t uedysydalifibry -B(R"YBIBcCEURFr oyanhaitrg e skl lthid, thiflusromethiiyor. R1'
and R12 are the sane or fi ffeg ent, and i ndependently are hydrogen,

G _sal kyltriflgsrogeiteixyadid| ansk R'Gee gdpn kagsthey o lorms §HkyPH-RHpLHond R12a are
the sane or different, and independently are hydrogen, WO 2004/ 058767

PCT/ JE2008/-6H6588CH=GH-; sal kyl, C3_scycl oal kyl or C3_8cycl oal kyl -G _5al kyl :

G sarkyl . C3_ gyt Compel Comaxseiionshriic s RN SO RS L Br i ogen.

sl 1 BB BT R AR RSl TR g TREN R on o e

o B PO ARRERIETM e a5E sl i o 51101
substituted with Cy_salkoxy, and Cj.4acyl optionally includes one to six double bonds;

15 R is hydrogen, C,.salkyl, halogen, cyano or -CO.R";

Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, Cy.salkyl, Csscycloalkyl, Cysalkenyl, C;.salkynyl, C;.salkoxy,
Cy.salkylthio, Cy.salkylsulfinyl, Cisalkylsulfonyl, cyano, nitro, hydroxy, -

20 COR™ —C(=O)R193, -CONRPR!? -OC(:O)nga, “NR'CO,R¥® _S(O)rNRlleIZb,
hydroxy-C,.salkylamino-C,.salkoxy, trifluoromethyl, trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RZO)R21; with the proviso that
when X is hydroxy, Y is N, and the cyclic amino group is 5-membered ring, then Ar is
aryl or heteroaryl which aryl or heteroaryl is substituted with at least one of substituents

25 which are selected from halogen and trifluoromethyl;

RY and R* are the same or~different, and independently are hydrogen,
Cy.salkyl, Cs.scycloalkyl or Cs.geycloalkyl-Cysalkyl;

R and R are the same or different, and independently are hydrogen,



C _sal kyl or aryl-C _salkyl; 10 R16 is hydrogen, C _sal kyl, aryl,
heteroaryl, aryl-C _b5al kyl, heteroaryl-Cl 5al kyl, hydroxy-C _sal kyl,

hydr oxycawbangdos€b7sal kyl , hydroxyphenyl - C1_sal kyl , C _Parkexp3/ocibal kyl ,
am no- G _5al kyl, guani di no-Cl_sal kyl, mercapto-C _5al kyl, C _sal kyl t hi o-
C _sal kyl or am nocarbonyl -C _5al kyl; R17 and R18 are the sane or
different, and i ndependently are hy%irogen, 15 G _sal kyl, C3_scycl oal kyl

C3 _$cycl oal kyl - Hal,k Ci~ioacyl i i@al. koxycar bonyl or

aryl ->C/:1_5 1‘3?%y5>%1f§3¥%%%1'l;0r(%""gﬁf%yagw&%?#%d‘e tgken toéet her to form - CH2-,
-CH2CH2-, -CH2 0¥ _ - - i £ I ed from O,
1, 2, 3, 4 and b5; gi %%(%%Sﬁi@%%@ﬁ?d?%dg%ﬁé%ﬁl Ic%gt%g%F @@J;OEQ%Qa'i S

hydr ogen @r aﬂ%ﬁ'—%ﬂé’aﬂﬂ‘ﬁ@rsg%%@@%lﬁgﬁ@ﬁ are the sane or different, and

[ ndependenﬁ y-‘are rogen or i ndi vi dual isoners thereof,

racem c or non-gEGER fofinX EYEARy10E; Ic5OPRS], Csh&cenlicyiC, MRy, €8 dikegeof , or

phar maceutical 'y acceptable salts and hydrates theréof. The terms used in

t he presen] o888l LeabiRMoRRCE d1kA JrPhb®M Ng neani ngs. The term"a 3- to
8- nenber ed Ssgﬁﬁr §t8e§@%yc i%ﬁams neﬁ nggnl?Mazi ridine, WO 2004/ 058767

PCT/ JP2003/ 016598 an RAZ&tkitkl sagne qr\diffa@bityhmbindgiepdenttli are hydogpgne or

azocane. The term "d _sal kyl ene" neans a strai ght or branched chain

al kyl ene ©fsakyf or &ryl-Cakdikyi; at ons, such as nethyl ene, ethyl ene, propyl ene,
trimethyl ene, tetranethylene, pentanethylene or the like. 5 The term"a 3-
to 8-nenbered sBi'tamtRY’ oy thd smemrmiffientdgutindependatlysat kydregen, or

Cl _4al kyl ene- O C1_4al kyl ene between any different two carbon atons of the
cyclic afi-ntkylonatylifesalkflor exanpl e, 8-azabicyclo[3.2.1]oct-8-yl,

9- azabi cycl of 3. 3,,1] non- 9- 7- azabi ct\écl o[.2. 2,

3- oxal@- azabi cyRl d¢ l&"@?&‘]‘%b&rﬁﬁkw aryh Jegroskd. gyl'gkg@%;/gt%lo1E‘r3’.1'§:.1-ﬁlhbln- 9-yl .
é?OIBeO]E elriyrHI;nyJ:C?.galllg}X,l 1'1'yd?‘c‘)a)?lyrf]:grb%n?l'E Esiaﬁ(r;rﬁ, h%fglgoixr}]fpl%ny?r 1?&}%? C?.?a?lior}(ygl kyl
Cisalkyl, amino-C;salkyl, guanidino-Ci.salkyl, mercapto-Ci.salkyl, C;_salkylthio-
Cy-salkyl or aminocarbonyl-C; salkyl;
R and R® are the same or different, and independently are hydrogen,
15 Cisalkyl, Csscycloalkyl, Cs.scycloalkyl-Cy.salkyl, Cyipacyl, Cyyoalkoxycarbonyl or
aryl-Cysalkyloxycarbonyl;
or R* and R are taken to gether to form -CHo,-, -CH,CH>-, -CH,CH,CH>-
or -CH,CH,CH,CH,-;
p is an integer selected from 0, 1, 2, 3, 4 and 5;
20 qisOor1;
RY is hydrogen or Cysalkyl;
R is hydrogen or Cy.salkyl;
ris 1 or2;
R?® and R* are the same or different, and independently are hydrogen or
25  Cysalkyl), individual isomers thereof, racemic or non-racemic mixtures of isomers
thereof or N-oxide thereof, or pharmaceutically acceptable sélts and hydrates thereof.

The terms used in the present specification have the following meanings.

The term "a 3- to 8-membered saturated cyclic amine" means aziridine,



to 5 carbon atons, such as nethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, t-butyl, sec- butyl, pentyl, isopentyl or the like. The term

"C _sal kowp2omesss7a strai ght chain or branched chai n alPkoxy2098/016598 of 1 to
5 carbon atons, such as nethoxy, ethoxy, propoxy, isopropyloxy, butoxy, 15
i sobutyl oxy, pentyl oxy, isopentyloxg or the like. The term

"Cl_bal koxy-d salkyl" means a substituted Cl_5al kyl group having the

above-nentif ed Cl kox % .oup._as tQpa%%ggtltuent such as net hoxynet hyl ,
2- met hox¥& 1ﬁl§‘F PSSR DR ‘éffle SPRME of M52 The term "hydroxy- C1_sal kyl "

bstit t d Cl
et AR A B A b
2 hyd I t t he
o T

cyano SHEBLES: Ry gR@et hyl . 1-cyanoet hyl, 2-cyanoet hyl,
3- cyanopr In ﬁﬁcyanogutyl 25- -5-cyanopentyl or the like. The term

" C3_S$cycl oaI kyI hdefi3a 8- @)ygl}deﬁlb@felﬂ}éhtlﬁz{t&!'@% athifdbrkigedaaNC Al Bene SUCh
as cycl opropyl, cyclobutyl cycl opentyl, cycl ohexyl, cycloheptyl or the

l'i ke. Theot €f AlkylehesBY5 LR %Mé bc@m&ﬁhﬂ?}’dhﬁe@ﬁﬁﬁo Earbatbsbink of 8 cgdlisal kyl
group havi ng WO 2004/ 0587 PCT/ JP2003/ 016598 7 the above-nenti oned
C3_8cycl oahing! imtudef)dosexagipld, Searhbicgelof3. a%]oct 8y Sk mvphicyeib [8y3.1]non-9-yl,

cycl opropyl ethyl, cycl opentylethyl or the like. The term

" C3_8cycl dakibityoiof2. 2rigkaps- 7aylc3roka-d-axhidioysio[§roljpon{/-8 ahd 3®xel-bon  at ons,
such as cycl opropyl oxy, cycl obutyl oxy, cyclopentyloxy or the like. 5 The
tern1"haI@@QWWdﬁEhhéhmhdbﬂ+ne chlorine, bromne or iodine atom The term

"C3 BCécIoaIkonxy C _sal kyl." neans a _substituted C1 5a|k%§ group haV|ng
the aBBve nent i bhewrme3C sa:a}l@f OBICRTY HRight chajp 0§ frarhed rdain alkyl@roupsof 1

TEL 5ol iyt b b ks Skt O S HoBY, BPEREHe A RGP B B 10
group of &¥HQPF@Wﬁ%WETng&§q§?hEUCh as nethylthio, ethylthio, propylthio or

the |ike. freans a straight chain or branched chain,

:22 t ;fit urp?f)g?oﬁ';ﬁl tlé% agl ralﬁo%gl" Afohhs :ggt?éipht%fhaﬂ‘l otr%ra?n%h&fi&ﬂﬂpalﬁéﬂ@'ouﬁ uch as
of 1 to 5 carbon atoms, such as methoxy, ethoxy, propoxy, isopropyloxy, butoxy,
15 isobutyloxy, pentyloxy, isopentyloxy or the like.

The term "Cy.salkoxy-Cisalkyl" means a substituted C;.salkyl group having the
above-mentioned Cy_salkoxy group as the substituent, such as methoxymethyl, 2-
methoxyethyl, 2-ethoxyethyl or t.he like.

The term "hydroxy-C;.salkyl" means a substituted Cy.salkyl group having

"~ 20 hydroxy group, such as hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 1-
hydroxypropyl, 2-hydroxypropyl, 3-hydroxypropyl, 4-hydroxybutyl, 5-hydroxypentyl
or the like. |

The term "cyano-Cy.salkyl" means a substituted Cy.salkyl group having cyano
group, such as cyanomethyl, 1-cyanoethyl, 2-cyanoethyl, 3-cyanopropyl, 4-cyanobutyl,

25. . 5-cyanopenty! or the like.
" The term "Cs.scycloalkyl" means a cyclic alkyl group of 3 to 8 carbon atoms,
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or the like.

The term "Cs.gcycloalkyl-Cy.salkyl" means a substituted Cy.salkyl group having



pent anoyl , hexanoyl, heptanoyl, octanoyl, nonanoyl, decanoyl, isobutyryl,
2, 2- dinmet hyl propi onyl, octadeca-9, 12-di enoyl, eicosa-5, 8,11, 14-tetraenoyl,
docosa 15W0,26041387%3, 16, 19- hexaenoyl , ei cosa-5, 8,11, 14, 1PCpant@ano$ds or t he
i ke. The term " Cl_10al koxycarbonyl™ means a strai ght chain or branched
chain al koxycarbonyl group of 2 to 11 carbon atons, such as

nmet hoxycar bonyl, ethoxycarbonyl, ﬁ}opoxycarbonyl, but oxycar bonyl ,

tyl |, ..h bony| , I bonyl , tyl bonyl ,
oy oty Gl BB RS RR y IY AP ERE SCr Rt RS RS oy car bony/
the like, The.t ) | " i bi i f 6t
12 ring carBBRPIR IR ACE IR RS ar onmti ¢ ring, such as phenyl ,

ht hyl t heql i nAn raryl - Cl.5 5"
Cubst1fut ad - APy I GRS URR el R LRSI S o BEARS  1 a

h bst b I h
e, The D e P Lp havi g he

ermTary uted car bonyl group having the

above- s ment i onegheAEM "BodeR® mR RSl drHRNEhloSHE Brdifinb 8P FRiie atom,
napht hal ene- 1- carbonyl, "napht hal ene-2-carbonyl or the |ike. WO 2004/ 058767

PCT/ JP2003/ 016588 tefn TOEchEb Mk yIBRY-LT; QAKYI" mdiB A SulktifRE@CY Mk glsupdi cyclic
group of 5to 12 ring atons having at |least one aromatic ring having in

its ring Havifg the aboEmytioabd CrycybRalky®xyd e wbstituédtesiRAtasand are sel ect ed
fromnitrogen, oxygen and sul fur, such as pyridyl, pyrimdinyl,

i m dazol ydyclogpuopydd yyimethyldEydlo prbpylaxifetinyd oy the lduei noxal i nyl, 5
benzo[ 1, 2, 5]t hi adi azol yl, benzo[ 1, 2, 5] oxadi azolyl or the like. The term
"het er oar yl car BBmyterm Heasatkyithiol vsdans @ sedghiashb iy bragobag cheiw alkglthice
above-nentioned heteroaryl as the substituent, such as pyridine-2-carbonyl,
pyri dilfe-goupaf beny carbpy ptomisneich ag metiplo, cihylthie Bropeli oo thsoike |
DA I e AR, A DO Bt i L ™
" G2 5al ky PR T B PA g EHEHEPR SR br i Khar by I by oup. of 2
The 1 or m FCIEST BT REa S R gy R pOBpRY Blceno i RBguIVA LT (27,1
dimethylpropionyl, octadeca-9,12-dienoyl, eicosa-5,8,11,14-tetraenoyl, docosa-
15  4,7,10,13,16,19-hexaenoyl, eicosa—5,8,11,14,17-pentaenoyl or the like.
The term "C;.jpalkoxycarbonyl" means a straight chain or branched chain
alkoxycarbonyl group of 2 to 11 carbon atoms, such as methoxycarbony],
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, pentyloxycarbony],
hexyloxycarbonyl, heptyloxycarbonyl, octyloxycarbonyl, nonyloxycarbonyl,
20 decyloxycarbonyl, isopropoxycarbonyl, t-butoxycarbonyl or the like.
The term "aryl" means a monocyclic or bicyclic group of 6 to 12 ring carbon
atoms having at least one aromatic ring, such as phenyl, naphthyl or the like.
The term "aryl-Cj.salkyloxycarbonyl" means a substituted
C;.salkyloxycarbonyl group having the above-mentioned aryl as the substituent, such as
25 benzyloxycarbonyl, phenethyloxycarbonyl or the like.
The term "arylcarbonyl” means a substituted carbonyl group having the above-

mentioned aryl as the substituent, such as benzoyl, naphthalene-1-carbonyl,

naphthalene-2-carbonyl or the like.
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as met hanesul fonyl, ethanesul fonyl or the like. 20 The term
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The term "Cy.salkysulfinyl" means a straight chain or branched chain

15 alkylsulfinyl group of 1 to 5 carbon atoms, such as methanesulfinyl, ethanesulfinyl or
the like.

The térm "Cisalkysulfonyl" means a straight chain or branched chain
alkylsulfonyl gfoup of 1 to 5 carbon atoms, such as methanesulfonyl, ethanesulfonyl or
the like.

20 The term "hydroxy-C;.salkylamino-Cs.salkoxy" means a substituted Cz_salkoxyl
group having a hydroxy-Cs.salkylamino group as the substituent such as 2-(2-
hydroxyethylamino)ethoxy or the like.

The term "aryl-C;.salkyl" means a substituted C;.salkyl group having the
above-mentioned aryl as the substituent, such as benzyl, phenethyl, 3-phenylpropyl,

25 naphthalen-1-ylmethyl, naphthalen-2-ylmethyl or the like.

The term "heteroaryl-Cy.salkyl" means a substituted C;.salkyl group having the
above-mentioned heteroaryl as the substituent, such as 1H-indol-3-ylmethyl, 1H-

imidazol-4-ylmethyl or the like.
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The term "Cj.salkylthio-C; salkyl" means a substltuted Cisalkyl group having

the above-mentioned Cy.salkylthio group as the substituent, such as methylthiomethyl,
1-methylthioethyl, 2-methylthioethyl, 3-methylthiopropyl, 4-methylthiobutyl, 5-
methylthiopentyl or the like.

20 The term "aminocarbonyl-C;_salkyl" means a substituted C;.salkyl group
having an aminocarbony! group as the substituent, such as aminocarbonylmethyl, 2-
aminocarbonylethyl, 3-aminocarbonylpropyl, 4-aminocarbonylbutyl or the like.

The phrase “aryl or heteroaryl which aryl or heteroaryl is unsubstituted or
substituted with 1 or more substituents, which are the same or different, selected from

25  the group consisting of halogen, Cy.salkyl, Cs.scycloalkyl, C,salkenyl, Cpsalkynyl,
Cisalkoxy, Cp.salkylthio, Cy.salkylsulfinyl, C;_salkylsulfonyl, cyano, nitro,
hydroxy, -CO.R™*, -C(=O)R™*, -CONR'™ R, -OC(=0)R***, -NR"'°CO,R"™, -

S(O),NRllem, hydroxy-C;.salkylamino-C,.salkoxy, trifluoromethyl, trifluoromethoxy,
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trifluvoromethylpyridin-3-yl, 2-chloro-6-trifluoromethoxypyridin-3-yl, 2-chloro-6-

20 methoxypyridin-3-yl, 6-methoxy-2-trifluoromethylpyridin-3-yl, 2-chloro-6-
difluoromethylpyridin-3-yl, 6-methoxy-2-methylpyridin-3-yl, 2,6-dimethoxypyridin-3-
yl, 4,6-dimethyl-2-trifluoromethylpyrimidin-5-yl, 2-dimethylamino-6-methylpyridin-3-
y], 6-dimethylamino-2-methylpyridin-3-yl, 2,3-dihydrobenzo[1,4]dioxin-5-yl and
benzo[1,3]dioxol-4-yl, 5,7-dimethylbenzo[1,2,5]thiadiazol-4-yl, 5,7-

25 dimethylbenzo[1,2,5]oxadiazol-4-yl, 2-isopropoxy-6-trifluoromethylpyridin-3-yl, 2-
methoxy-6-methylpyridin-3-yl, 2,6-dimethylpyridin-3-yl, 2-bromo-6-methoxypyridin-3-
yl, 2-chloro-6-dimethylaminopyridin-3-yl, 2,6-dichloropyridin-3-yl, 2,4-dimethyl-6-

dimethylaminopyridin-3-yl, 2,4,6-trimethylpyridin-3-yl, 2,4,6-trimethylpyrimidin-5-yl,



20 2- brono- 4- et hyl sul f onyl phenyl , 2-br ono-4-cycl opentyl phenyl,
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methoxyphenyl, 4,6-dibromo-2-trifluoromethoxyphenyl, 2,4-dibromo-6-
25 trifluoromethylphenyl, 4-bromo-2-chloro-6-methylphenyl, 4-chloro-2,6-
dimethoxyphenyl, 2,4-dichloro-6-methoxyphenyl, 4,6-dichloro-2-methylthiophenyl,
4,6-dichloro-2-trifluoromethylphenyl, 2,6-dimethoxy-4-ethylphenyl, 4,6-dimethyl-2-

methoxyphenyl, 2,6-dimethoxy-4-methylphenyl, 2-chloro-6-methoxy-4-methylphenyl,



A compound of the present invention includes any isoners such as 25

di astereoners, enantioners, geonetricisoners and tautoneric fornms. In a
conpound woepessesved by formula [I], if the cyclic am meTgPzop0isass one or
nore chiral carbons and/or if there is an axial chirality between Ar and
pyrrol opyrimdine (or pyrrolopyridine) ring, several stereoisoners

(di astereoners or enanti orrers) canléxi st. V\D 2004/ 058767 PCT/ JP2003/ 016598

T TR N i
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NG (O 0 cyéf%oijzgaaﬁﬁ%foﬂfé“’&%@? YL BRI e
cycli cs arg. &%gﬁ?y@gﬁgl W mG - Rl %Wﬁetﬂglp%eﬂai Bsdnﬁaﬁoxpz C1- 4al kyl ene

bet ween any f two carbon atonms o cyclic ammne, WhICh cyclic

am ne i s yBsébhétyed, mndichlo@oiatﬁypoiygﬁé@é @b@%&a-hyﬁ@%ymmmhe g, CN, R4

and R5 i'n ependently on the sane or different cafbon”atonms o he cyclic

am ne; Y 2 8 6MifltiolcPiday], a%rB&loL@ﬂhy@tmmyllbhe@lypAydlﬂ@nmam@x ~2,6-
Cl_sal koxy Cl -sal kyl or hydroxy-d -sal kyl; R2 is hydrogen Zr Cl-sal kyl; R3

I s hydr ogmethgipienyl, Lb-dakthyl-4- e(ﬂoxypﬂldﬂym g=tinsahWyl-isoprobyhpheyyl 2 6s al kyI
mis an integer selected fromO0O, 1, 2, 3, 4 and 5; nisOQOorl;

dimethyl-4-methylthiophenyl, 2,6-dimethyl-4-methylsulfonylophenyl, 2,6-dimethyl-4-
10  methylsulfinylophenyl, 2,3-dichlorophenyl, 4-methoxy-2,3-dimethylphenyl, 2-chloro-3-
fluoro-4-methoxyphenyl, 2,3,4-trichlorophenyl and 4-methoxy-2,5-dimethylphenyl.
The “pharmaceutically acceptable salts” in the present invention include, for
example, salts with an inorganic acid such as sulfuric acid, hydrochloric acid,
hydrobromic acid, phosphoric acid, nitric acid or the like; salts with an organic acid
15 such as acetic acid, oxalic acid, lactic acid, tartaric acid, fumaric acid, maleic acid, citric
acid, benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, benzoic acid,
camphorsulfonic acid, ethanesulfonic acid, glucoheptonic acid, gluconic acid, glutamic
acid, glycolic acid, malic acid, malonic acid, mandelic acid, galactaric acid,
naphthalene-2-sulfonic acid or the like; salts with one or more metal ions such as
© 20 lithium ion, sodium ion, potassium ion, calcium ion, magnesium ion, zinc ion,
aluminium ion or the like; salts with amines such as ammonia, arginine, lysine,
piperazine, choline, diethylamine, 4-phenylcyclohexylamine, 2-aminoethanol,
benzathine or the like.
A compound of the present invention includes any isomers such as
25 diastereomers, enantiomers, geometricisomers and tautomeric forms. In a compound
represented by formula [I], if the cyclic amino group has one or more chiral carbons
and/or if there is an axial chirality between Ar and pyrrolopyrimidine (or

pyrrolopyridine) ring, several stereoisomers (diastereomers or enantiomers) can exist.



25 R4 i s hydrogen, hydroxy, hydroxy-d -sal kyl, cyan, cyano-C _sal kyl or
Cl-sal kyl; R5 is hydrogen or Cl-sal kyl; R6 is hydrogen, G _sal kyl,

C3- scycl oablege4/05€837scycl oal kyl - C1_5al kyl , hydroxy, WO 200%4/J85B3/616598

PCT/ JP2003/ 016598 15 d _sal koxy, C3_gcycl oal kyl oxy or -N(R11)R12; R7 and
R8 are the sane or different, and independently are hydrogen, hal ogen,

C sal kyl, C3 3cycloal kyl, C3 8cycldbal kyl -d _sal kyl, hydroxy, G _sal koxy,
C3_8cycl oal kyl oxy, -N(R I a)Rl2a, .- CO2R13, cyano,, ni.tro, C . gal kyl t.hi o,
trifl uor dheepmpowd of t ?Plﬁﬁ%ﬂwﬁ&l%&lﬁgﬁe% th%ncglﬁl&u SYpes f‘%‘ﬁﬂ’r‘? rf‘%eé‘%}?her to
form - CH2- CH2- CH2- CH2- or gl—izCH- CH=CH; R is hydrogen, d _salkyl,

hal ogen, 384 BPsTASFMICYPRIGS OIhe{ISOmETS, | or het eroaryl which aryl or

het eroaryl is unsubstituted or substituted wth 1 or nore substituents,
which are the sanme or different, selected fromthe group 10 consisting of

G sarkyt thro, Pttty SR o T e R IR AR RN ol T
"3 0 P 1R b i pae AR Bk Ry nEORRE R SR 1

trifluoromethoxy, difluoronethoxy, fluoromethoRy, methyl enedi oxy,

et hyl enedi oxy and -N(R2) R21; 15 R1' K and Rl12r7ar he sanme or different, and
i ndependent |y are hydr od¥(CHR) ¢GRI Im, C3_gcy €l ATyl or

C3_8cycl oal kyl -d _salkyl; Rla and R a me or [dX¥krent, and

i ndependently are hydrogen, CI_saIH? C3Ng o0&l kyl or

C3_gcycloal kyl -d _sal kyl; Rlb and Rb e th& Fre or different, and

i ndependently are hydrogen, 20 C _salkyl, C3 _gcy& oal kyl or

C3_8cycl oal kyl -d _sal kyl; R13 is hydrogen, C sal kyl, C3 c\}/cl oal kyl ,
C3_schx| gahyinthk cpdickaptino groupas fepragent@il by shefpllowing formuﬁ?l

C3_8cycl oal kyl oxy-Cl _sal kyl or phenyl; R19 is hydrogen or C _salkyl; Rl9a
is hydrogen or d _salkyl; 2&+(@HR L dERRIR0 and R71 are the same or

different, and independently are hydrogen, g
P y yarog R"‘{ N— [IV]
RS

.
.

_in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
15 or a 3- to 8-membered saturated cyclic amine bridged with Cysalkylene or Cy4alkylene-
0-Cy.qalkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R?);-(CHR®),-CN, R* and
R’ independently on the same or different carbon atoms of the cyclic amine;
Y is N or CR™;
20 R!is hydrogen, hydroxy, C;.salkyl, Cy.salkoxy-Cy.salkyl or hydroxy-Cy.salkyl;
R? is hydrogen or Cy.salkyl;
R? is hydrogen, cyano, Cy.salkyl, Cysalkoxy-Ci.salkyl or hydroxy-C; salkyl;
m is an integer selected from 0, 1, 2, 3, 4 and 5;
nisOor1;
25 R* is hydrogen, hydroxy, hydroxy-Ci.salkyl, cyano, cyano-Cy.salkyl or
Cisalkyl;
R’ is hydrogen ér Cisalkyl;
R® is hydrogen, Cy.salkyl, Csscycloalkyl, Csscycloalkyl-Ci.salkyl, hydroxy,



Cl_5al kyl). Mre preferable are conpounds represented by the fornmula [I11]
inwhich Y is N Mre preferable are conpounds represented by the fornula
[1T1] 1n wbi2ebu/088763 N; WO 2004/ 058767 PCT/ JP2003/ 016598 PCTOPZIOB/816398 R1, R2,
R4 and R5 are hydrogen. Mre preferable are conpounds represented by the
formula [II1] inwhich Yis N the cyclic amino group is a 4- to 7-nmenbered
saturated cyclic amine; mis an int@ger selected fromO0O, 1, 2 and 3; nis
0; R, R, R4 and, R5 are hydro i is nethyl; R7 and R8 are the sane or
differ entql-Sé%XY=%éml?V@'ﬁg Prlg%r ogen or G _Salkyl; Ar is phenyl or

Slbst ! tuent s, e Rodee Phamet ne Biemiip A lspencekdrirpism PR3 oup

tC ;):’]fS : 32? orkgﬂégﬁwrjﬂg ecﬁlqﬁ@é’?@%?ﬁé%%gﬁ%pﬁ?’%&%é?ﬁﬁx&hinoi‘«’20 and R21 are
pr of or bl & P EHEEhNBRT OB GSERRRY sk, AlE CYSIAARD. Rifforintlon, Mo
el g RaEdk OO 20y Grintigiag copngt ot e

R7 and R§apg-ldipcspmygor different, and independently are hydrogen or
methyl : Ar is phenyl which phenyl is substituted with two or three

substi tuents, wpibhlyﬂfﬁehf@-ﬁﬁd?ﬁ Hlogefl] dyh s ercosel.ected from the group
consisting of chloro, bronpo, Cl 3al kyl, Cl1_3al koxy, 15 Cl1_3al kyl t hi o,

trifl uoromet hylAr i aiyl bt betersatyh etychodrl ot hesdrbat i bistunsubs@ubeirorpuldttutadl e ar e
conpounds represented by the formula [I11] in which Yis CR10 Mire

pr ef er ablwitlal er conpaindsicntepritsie atesble same drediffarentyiselegted fipmi the ghduph Y i s
CR10; nis 0; R, R2, R4 and R5 are hydrogen; R10 is hydrogen or hal ogen.
Mor e 1(r efosiatingofdradogsonpoatkdd Giepydenitled: wkanb Gotllkinyd, Ciselkexy.n which Y
is CR10; the 20 cyclic amno gro%ﬁ?is a 4- to 7-menbered saturated cyclic
am ne; m Gsaliylthie; gealkylagling; eusatkydsplionyly cyanogpiroghydioxs -0; R, R2, R4 and
R5 are hydrogen; L %oa o 10 1%@&@% rditierent, and
independe&@ﬁg afgﬁ;ﬁp o’ggd}%l% _5'3?&&/:1 ) 0'?\{% o’g’gﬁoglrhkhgéogen; Ar is
phenyl or ridyl i ch. n or ridyl i bstitut i r three
Cubst i t udHEESha afoumnBE g S P Hisish TSRS o g 2
--- consigtl 3 . | w1 _3al kyl t hi o,

trifluor oﬁf}&e(%rﬁlgft%x?r%ﬁigugr%eg%x?h%hglxgeﬁé ENE EZg%ZﬁR(imer ein R20 and R21 are
the sage or di fRELEAR! FBthe JaReR ATEDEN:! ?ledaih@efﬁé}iﬁ'&ﬁg%@e Rydr&den3al kyl . More
preferabl e are conpounds represented by the forrmula [I1T] Tn which Y is

CR10; t heCLyiyl C;36¥d1eallRy1QH [T51sSycoalicyFEREk ¢1d
R™? and R™ are the same or different, and independently are hydrogen,
Cisalkyl, Cs.scycloalkyl or Cs.scycloalkyl-Cy salkyl;
R and R™ are the same or different, and independently are hydrogen,
20 Cisalkyl, Csscycloalkyl or Csgeycloalkyl-Cysalkyl;
R™ is hydrogen, Cy.salkyl, Csscycloalkyl, Cs.scycloalkyl-Cy.salkyl, Cy.salkoxy-
Cy.salkyl, Cs.scycloalkyloxy-Ci.salkyl or phenyl;
R" is hydrogen or C;.salkyl;
R'** is hydrogen or Cy.salkyl;
25 rislor?2;
R? and R* are the same or different, and independently are hydrogen or
Cisalkyl). More preferable are compounds represented by the formula [III] in which Y

is N. More preferable are compounds represented by the formula [III] in which Y is N;



WO 2004/ 058767 PCT/ JP2003/ 016598 17 saturated cyclic amine; mis 0 or 1; n
is 0; R, R, R4 and R5 are hydrogen; R6 is nethyl; R7 and R8 are the sane
or differwot2posnsarsrndependent |y are hydrogen or nethyl; PRIOP2®3/0te3el ogen;
Ar is phenyl which phenyl is substituted with two or three substituents,
which are the sane or different, selected fromthe group consisting of
chloro, brono, Cl_3al kyI 5 Cl_ 3a| koxy, Cl 3alkylthio, trifluoromethyl,
trifluoronet ho;<

| Q h f bl
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fol 0w ndhe brmid Tk b s AP R R SREREE ™ RO ch the
cyclic anin

5 e léatugaa?%?sgil’lsgmg@fcm% " e e O féﬂl&ar ot GETRAR a2 3 o
a ne-
_tal kyLenes 1 idrSdent RO MVLEAG) RELARRD afdbhe dhihd S ga@éﬂ%lgaga%&aggﬁggzsof t he

cycl | c am rfe® cyc am ne &Pitute gro ent ed

O T DAL iy iy g ey o en
hydroxy, i, %@J Jé&’t}]{(@:eggtbs?ﬂelﬁﬁ’sX%hM@{ﬂé)éhm@ lor Hiff&&%,\’se@cmﬂﬁdﬂ ke gr&dp i S
hydr ogen or I s” hydrogen, cyano, Cl_b5al kyl

Cl_5al koxy s;amwmuoo@ﬁ OYEKSK C; CAIkERY, @Eaﬂcﬁﬂﬂlbstrlﬂﬁoﬂolﬁieﬂ@&r selected from

01234an 5n-is 0 or 1; with the proviso that when nis 0, m
is an i nttﬂﬂﬁéro@ﬁkmtyadd ENORI%R Awh@einRAnad B arehei sambyorl cliffreent, dnddr oxy .,
hydr oxy- C1_5al kyl, cyano, cyano-Cl 5al kyl or Cl_5al kyl; WD 2004/ 058767
PCT/ J PZOQBch)]:ﬁ&fQ)BIy are hydrogen or Cysalkyl). More preferable are compounds represented
10 by the formula [III] in which wherein Y is N; the cyclic amino group is a 6-membered
saturated cyclic amine; m is O or 1; n is 0; Rl, R?, R* and R® are hydrogen; R® is methyl;
R” and R® are the same or different, and independently are hydrogen or methyl; Ar is
phenyl which phenyl is substituted with two or three substituents, which are the same or
different, selected from the group consisting of chloro, bromo, Cy.salkyl, C;salkoxy,
15 Cisalkylthio, trifluoromethyl, triffuoromethoxy and dimethylamino.
Other preferable are compounds represented by the formula [III] in which Y is
CR*. More preferable are compounds represented by the formula [II1] in which Y is
CR nis 0; R}, R% R* and R’ are hydrogen; R is hydrogen or halogen. More
preferable are compounds represented by the formula [III] in which Y is CR™; the
20  cyclic amino group is a 4- to 7-membered saturated cyclic amine; m is an integer
selected from 0, 1,2 and 3; nis O; RY, Rz, R* and R® are hydrogen; R® is methyl; R’ and
R® are the same or different, and independently are hydrogen or Cy.salkyl; RY is
hydrogen or halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with
two or three substituents, which are the same or different, selected from the group
25 - consisting of halogen, Cy.salkyl, Cysalkoxy, Cy.zalkylthio, trifluoromethyl,
trifluoromethoxy and -N(R**)R* (wherein R?® and R* are the same or different, and

independently are hydrogen or Cysalkyl. More preferable are compounds represented

by the formula [II1] in which Y is CR'; the cyclic amino group is a 6-membered



18 R5 is hydrogen or Cl_salkyl; R6 is hydrogen, Cl_sal kyl, C3_gcycl oal kyl,
C3_8cycl oal kyl - C1_5al kyl, hydroxy, C _5al koxy, C3 _scycl oal kyl oxy or
-N(R') RL2VOR#044135876R8 are t he same or different, and i ndependznshiesgs e

hydr ogen, hal ogen, 5 Cl1_5al kyl, C3_8cycloal kyl, C3_gcycl oal kyl -d _sal kyl
hydr oxy, Cl1_5al koxy, C3_80yc|oalkﬁloxy, -N(R'l'a) Rl 2a, - CO2R13, cyano,
nitro, Cl _5al kylthio, trifluoronet or trifluoronethoxy; or R7 and R8

Py ogen, SFESRJE ST LD el o i %F&@ Rlae%gé%%ﬁ 5 or oar
Subst 1 Cudb e R EERpie o SR B ke Ry MR el Re 7 oup

&1 sal ko et SR P bandafitny @1*%3%‘% %‘9‘%2 LS RS P
N1 1hoo %*amg%aﬁ?ﬁ%?ﬁb SO R p S 12%%‘896? Sared,

trifluoranehivsky, dr 3hﬁ<w195 omhbfewethﬁl i ﬂﬁ@f&mﬁ&%ﬁd difbHQT.BRS.hoxy,

met hyl enedi oxy, ethy enedi oxy and R21; with the proviso that when Y
is N, and the qygéd ;ﬁet@fﬂb{@areb@mpomﬁissemﬁde@ thé Rdlowlifeforiuld [/])ar yl or
het eroaryl which aryl or heteroaryl is substituted with at |east one of
substituents which are selected from halogen agd trifluoronethyl; 20 R 1
and R12 are the sanme or different, and indepen ntIy are hydr ogen,

Cl_sal kyl, C3_8cycl oal oal kyR Rlla and Rl2a are

the sanme or different, %ﬁ#dghﬁ§3ﬁgﬁyq%1 are @o Cl sal kyl,

C3_8cycl oal kyl or C3 scycloalkyl kyhi nd Rﬂéb are the sane or

different, and independently are H@ _J% 5a|ky| C3_8cycl oal kyl or
ClSFJg

C3_8c¥@I oal kyl - G salkyl R13 is hyrfrogen, yl, C3_scycl oal kyl,

C3_gcyc|oa|ky| Cl. sal kox
C3_geycl %111&19 SrRHP laﬁ%éenteéefg til%%/ql.lymrzgg@ﬁmw [):5al kyl ; WO
2004/ 058767 PCT/JP2003/016598 19 Rl9a s pydr ogen or C1_sal kyl ;

—(CHRY),—
5

R

15 in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or Ci4alkylene-
0-Cy4alkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R?),~(CHR?),-OH, R* and
R’ independently on the same or different carbon atoms of the cyclic amine;

20 Y is N or CR'

R'is hydrogen, hydroxy, Cy.salkyl, Cy.salkoxy-Cjsalkyl or hydroxy-C;_salkyl;
R%is hydrogen or Cy.salkyl;

R? is hydrogen, cyano, C;.salkyl, Cy.salkoxy-Cy.salkyl or hydroxy-C; salkyl;
m is an integer selected from O, 1, 2, 3, 4 and 5;

25 nisOor1;
with the proviso that when n is O, m is an integer selected from 1, 2, 3, 4 and 5;

R* is hydrogen, hydroxy, hydroxy-Cy.salkyl, cyano, cyano-Cy salkyl or
Cisalkyl;



ris 1 or 2; RO and R21 are the sanme or different, and independently are
hydrogen or Cl_5al kyl). Mre preferable are conpounds represented by the
formul a [WD200w/08876ch Y 5 is N Mre preferable are conpecun@zosemsesent ed
by the formula [V] in which Yis N mis an integer selected from1l, 2, 3,
4 and 5, nis 0; R, R2, R4 and RS are hydrogen. Mbore preferable are
conmpounds represented by t he forrrul§ [V|] in which Yis N the cyclic amno
group is a 4- 195 mbered .saturated cyclic amne; mis an integer

sel ected from X 80y g%nmhcr@ > Rl, R2, R4 and R5 are hydrogen R6 is

rra?z;ef;a“d I SRSy SR e R T R S
subst i tUté”sa Otxg’t%\éf\gyagaﬂ(%ﬁgorou@hc)omms Whl ch are the sane or

di fferent rom nsi sting of hal ogen, Cl_3al kyl,

Cl 3alk , Cl & f t =N(R 20 )R
21_(3he?§¥n Rﬁlga‘ldagi Fg%lﬁlgrseaﬁl!f r?tlgldgﬁaegéeﬁor n?%%béénwra?%#g%% bg gger%\ll(y ar e)
hyd | 5 . |

0t oup T o S Y B B A e TSI phenyl o pyri dyl

is substl@ygc?@lommxﬁt N(Rés)k%n@@kl%wﬁio hﬁh%nt§5dﬂt‘ylﬁﬁb arlﬁuoreﬁie&gil ge from

hal ogen and trifl uoronmethyl’. Nbr e prefera | e are conpounds represented by

the for murllubMmétiomhbeR’ Ynd B Ne tikea 166thdr o AFMNTHIOMP OH-@HS- menber ed
saturated cyclic amne; mis an integer selected from1, 2 and 3; nis O;

R, R, R&-ani:-Cih-Gi-eCRQ hydrogen; R6 is nethyl; R7 and R8 are the sane or
drfferent and |ndependently are hydrogen or neth i s phenyl which
phenyl is substthurstbsdim\gdnhctwdiqd,rhztl(bgeeecyasgbst-@@ﬂ?e%'ts whi ch are the sane
or different, selected fromthe group consisting of chloro, brono,

ClL 3alfyl, C1 3@1&@;&);1 ormtegalnrlyirhwh #yl @rrqutrremybwetnhb;hstltlttrd o1 subptEmtedhoxy
and di net hyI am no. er preferable are conPounds represented by-the
formul a [Withil@rypre ﬁubrtlr%ntsmhﬁhrage the spme gr gifferont,jsglegted dromy the gspup

CompounasCPRRTES efoteny CraloRe ey SOty Castlnah Cr B B % i s o
w0 2004] 05T BT B G Sy P LR B bR S “ealky ! re, P
gzg Pﬁdgrr:)en eﬁﬂltr on )e hydi%gen orb B@gﬁ?gzma %mr’ s(B p :?I?ﬁ(@z)r 1d§1;1::‘b§;|en;[m| ch
phenyh sorpRi¢sid EL.Sdueyleﬁi%tctzt;dn@siy,vmﬂhommm LSRNl dileBicmetibiych are
ﬂuoromethoxy,‘ methylenedioxy, ethylenedioxy and -N(RZO)R21; with the proviso that
when Y is N, and the cyclic amino group is 5-membered ring, then Ar is aryl or
heteroaryl which aryl or heteroaryl is substituted with at least one of substituents which
are selected from halogen and trifluoromethyl;
20 R and R'? are the same or different, and independently are hydrogen,
Ci.salkyl, Cs.seycloalkyl or Csscycloalkyl-C, salkyl;
R™* and R'* are the same or different, and independently are hydrogen,
Cisalkyl, Cs.scycloalkyl or Cascycloalkyl-C; salkyl;
R™® and R are the same or different, and independently are hydrogen,
25 Cysalkyl, Cs.geycloalkyl or Csseycloalkyl-Cysalkyl;
RY is hydrogen, Cy.salkyl, Cs.scycloalkyl, Cs.scycloalkyl-Cy.salkyl, Cy-salkoxy-
Ci.salkyl, Cs.scycloalkyloxy-Cysalkyl or phenyl;
R¥ is hydrogen or Cysalkyl;



the sane or different, selected fromthe group consisting of hal ogen,

Cl 3alkyl, 5 Cl1_3al koxy, Cl1 _3alkylthio, trifluoronethyl, trifl uoromnethoxy
and - N( RWpRo@58mwherein R20 and R21 are the sanme or dipCrapzns/pilearsd

i ndependently are hydrogen or Cl_3alkyl). More preferable are conpounds
represented by the formula [V] in which Yis N, inis 1, nis 0; the
cyclic amino group is a 6-nenberedl®aturated cyclic amine; RL is Cl_5al kyl
or hydroxy-d _sal k’ér R2, R4 and R5 are hydrogen; R6 is nmethyl; R7 and R$
are the sanme oR 105 AydreganasiC 1538l i ndependently are hydrogen or nethyl; Ar
i s phenyl which, phenyl is substituted with two or three substituents,
which are the § ’bz different, selected from the group consisting of
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cyano; R6 is methyl; R7 and R8 are the Same or different, and

i ndependeRtlicyarding ghndyi0gen td7-n{ehbedddeaturattd cydichinsing; m @y arpiﬁtdOdy | whi ch
phenyl or pyridyl is substituted with two or three substltuents whi ch are

the sane sekctdi fiber B and % alie6t RY Ry RmddR® e hydrogemR°sis methydf R hedddjen,
Cl _3al kyl, Cl1_3al koxy, Cl_3alkylthio, trifluoromethyl, trifl uoronmethoxy
and -N( Rzﬁe) e s¢mher difierdRp Gind rimtleperdeatly atchey dsegra o5 iC28kyli £f év rhenyl cind
i ndependent|ly are h ogen or Cl1 3alk wherein a group represent ed by

- (CRLR2) my(idyrshirh pﬁx—myéﬁﬁpmﬂyar@ubﬁtﬂgéﬂmt@ww tknr?é sq oty WHiThadm of t he
cyclic amne. Mre preferable are conpounds. re ente he formula [V]
in whi ch the samagr dlﬁf‘l"féme%?‘it%d §PﬁnﬁB‘“’ groglgﬁopsgstglg@ 8‘??4& 3%%9’ rated cyclic

o gegnd@'aalﬁor% it ity 4é’%§§e o NG IR oty
R7 20 1

7 o b B S ko FEREDARIbOR B1C dikgosen o
SUbStﬁ u%‘ﬁ?t e?ﬁ\ﬁ% tﬂﬁtewltréi‘leché ?g@mch il Hcﬁ%@@&metﬁ@é@&ﬁﬁ% Ari® éﬂ?f?oﬂr oup

consisting o oro, brono, _3al koxy, alky thiro, 5
trifluor yafvkhich phédyll OF Bty ‘i’s?%ﬁb@tﬁtdte‘dlvﬁﬂi b RTD R0 30BQE8éds FhBhoUD

represent éd

selected from halogen and trifluoromethyl. More preferable are compounds represented
by the formula [V] in which Y is N; the cyclic amino group is a 6-membered saturated
cyclic amine; m is an integer selected from 1, 2 and 3; nis 0; Rl, RZ, R* and R® are

20 hydrogen; R® is methyl; R” and R® are the same or different, and independently are
hydrogen or methyl; Ar is phenyl which phenyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
chloro, bromo, Cysalkyl, Cy.salkoxy, Cysalkylthio, trifluoromethyl, trifluoromethoxy
and dimethylamino.

25 : Other preferable are compounds represented by the formula [V] in which Y is
N;mis1;nis0; R' is Cy salkyl or hydroxy-C;.salkyl; R?, R* and R’ are hydrogen.
More preferable are compounds represented by the formula [V] in which Y is N; m is 1;

n is 0; the cyclic amino group is a 4- to 7-membered saturated cyclic amine; R'is



by -(CR R2)m (CHR3)n OH and R4 are substituted on the sane carbon atom of
the cyclic amne. Oher preferable are conpounds represented by the

formul a [WD 200w/08876ch wherein Y is CRLO. More preferabl @eCanezwanmsesnds
represented by the formula [V] in 10 which Y is CR1O; mis an integer
selected from1, 2, 3, 4 and 5, nis 0; Rl, R2, R4 and R5 are hydrogen; R10
i s hydrogen or hal ogen. Mre prefe?ﬁble are conpounds represented by the

7% henber %ﬁlsa@&k%@wk chaﬁ?}'g% Rand S aredndroaesls Sebkdh Bia ke, 2 and

%grgoigainghff%r %gdlff%rﬁat A ﬁ%ﬁwﬁ%arg?@&gyg%9a%@a@§&ﬁf i%fﬁé%ﬁ;;r st?éle.s 5"
subst 1t RO lﬁcﬁmﬂy of firBY u%lsftetfl R v et B %engsawh?)al; |

Cl_3al ko;ﬂ&e S%%‘%‘#@F%Q&& gggong%hﬁ%lgtﬂt%r&ﬂameg’gn(g& ﬁu‘% and -N(R 20)R
ﬁ)l/dg\gﬁg.]%;l or ]g%%%? ﬂhl?/bt?gﬁlgfoe erab gluggggﬁ%g&@mnpo%m)ﬁdﬁggﬁégyb;‘rtehe

formul a [p# aﬁdﬁRWyr@hle%afné o Bikredt N dGH & Jefa@itiyn®e By RYEen drsCAaylyETbeEr ed
saturated cyclic amne; mis an integer selected fron1, 2 and ; nis O

R, R2, RborfeiBRbRI Re BHHPOGRIB regrésehfedytthy formifa dn Rhich e i Nemsigng or
dlfferent and independently are hydrogen or nethyl; R10 is hydrogen Ar

i's pheny In 0} the cpbiengthinb Srowis ate-ineinderedisatratsbeyalic e RS St dally@ ot S,

whi ch are the sane or dlfferent sel ected from 25 the group consi sting of
chl or o, . tiydroxy-Ghkalkal; 7| R* ﬁﬁdB%lhﬂcd»yglrogeil B3k beghthhR Dand RY arf theovaorestrhy |
trifluoronethoxy and di methylam no. Qher preferable are conpounds

r epr ed@ntdiffieront, amdemfimermdmal}{arp hydrogpn ehmythyls ArdRplenyhwhichiphenyliis 0; Rl is
Cl_5al kyl or_ hydroxy-Cl_5al kyl; R2, R4 and R5 are hydrogen; WD 2004/ 058767
PCT/ JP2003poitEsd with3wory three SWHW@@*énWBIFh RE] Bgspme %@éfeffméf%ka‘lsfi &rogy e

d ted b f I Y CR10; 1
8?”?‘82”5}3%5 VB SR, £y Gy splih i B Lo th BB oyl ¢ am ne: R
G Ik 4 d RS hyd R6
Imsat hyl ; > Bﬁg%'g ﬁ%{%@“’s?af?é‘yéfldéi‘?‘?%ﬁ Wl?rpo and ?;gepe%dreﬁtgfg are I5S
hydr ogen or Cl—éﬁﬁér&*éfgralg arle %o égﬁr%?gggsren&@b&qﬁ@forﬁ’{uhd @QRHW& Plis pyri dyl

whi ch phenyl or 'S substitut wth two or substi tuents,
whi chiar enthgs aﬁfiﬂ?eo@f sdidderenty, 2, 39 :ﬁﬁtseqli oom RIQng ROUR: 15RIRSIeRL RNY of

hal ogen, C1_3al kyl, C1_3al koxy, C1 3al kyl'th

is cyano, wherein a group represented by - (CRle),,r1 (CHRs)n-OH and R* are substituted
on the same carbon atom of the cyclic amine. More preferable are compounds
represented by the formula [V] in which Y is N; the cyclic amino group is a 4- to 7-
membered saturated cyclic amine; m is an integer selected from 1, 2 and 3; n is 0; R, R?

20 and R’ are hydrogen; R* is cyano; R® is methyl; R and R® are the same or different, and
independently are hydrogen or Cjsalkyl; Ar is phenyl or pyridyl which phenyl or
pyridy!l is substituted with two or three substituents, which are the same or different,
selected from the group consisting of halogen, C;salkyl, Cy.zalkoxy, C;-salkylthio,
trifluoromethyl, trifluoromethoxy and -N(R**)R*' (wherein R* and R*" are the same or

25 - different, and independently are hydrogen or Cy.salkyl), wherein a group represented by
-(CR'R?),-(CHR?),-OH and R* are substituted on the same carbon atom of the cyclic

amine. More preferable are compounds represented by the formula [V] in which Y is N;

the cyclic amino group is a 6-membered saturated cyclic amine; m is an integer selected



trifluoronmethyl, trifluoronethoxy and -N(R 20)R 21 (wherein R20 and R21 are
the sanme or different, and i ndependently are hydrogen or Cl 3al kyl). More
pr ef er ablwoape/@B876conpounds represented by the fornul a [PC/IPz0dhicss8 Y i s
CR10; mis 1; nis O; the cyclic amno group is a 6-nenbered saturated
cyclic amne; RL is G _salkyl or hydroxy G b5alkyl; R2, R4 and RS are
hydrogen; R6 is methyl; R7 and R8 &le the sanme or different, and

i ndependent|ly are hydraogen or nethyl; R10 is,hydrogen;. Ar js phen whi ch
phenyl i & end el SRR 1308 Borare h}’SBg%’h s 6 EYA8% ,IS\BPﬁd&ﬁ’ gr @n‘ﬂ%se sane

di ff , I [ 15 f h i sti f. ¢chl b ,
GRS  NT EA N S O T
d di net hyl am ng. .. . f bl d t € th
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formul a [ r-se roml; 2, 3, 4
and 5; n i = eRL d R X S 1CHane, i rogen or
hal ogen, W %t(rggiﬁr? mathgégﬁ Croélglrs @g?\}t%g&ggﬁaw @H?Xl,z%l_%%%%l%g&ﬁ_f y}g}ré R4 are
substigu ; o et AU ef erabl e
e compo Rl A A b S R et P TR LR 1 2 vt ¢
am no gr %'T&ngmlﬁ);’agcm?z_ﬂ’f?aﬂ&kegre%%&t&aﬁee@n%ciahfe AP0 SheAdyclidt eger
selected from 1; and 3; nis O; RL, R and R5 are hydrogen; R4 is cyano;
R6 is metdphs. R7 and R8 are the sane or different, and independently are
hydrogen or Ci _sal kyl; R10 is hydrogen or 25 hal ogen; Ar is phenyl or
pyridyl which @haspreferabiydre dypbsnds ubmtsehtedey the fdrmuleo\Jrin whicte
substituents, which are the sane or different, selected fromthe group
consi st i nghenéin YhialGRJ&nModd pBédriiyle areGbngminkdsagpreS@int@hbk thetfhinyla [V] in
trifluoronethyl, trl(i) fl uor onet hOXénand - N(R20) R21 (wherein R20 and [R21 are
the sHire vicli¥Yfis EREhm isandniegeiesstostedritany 152,8, hand§0ais05d/6R’°, R and R

PCT/ JP2003/ 016598 ﬁg _hydrogen or Cl_3al kyl), wherein a group represented
by -(CR REQRydHPLTH ?ﬁihyéxqgahar Redogatr Meisistlerablecre spmppnds arpieseaiodon at om

O b iy B AR B e SRR P SR o

ha o aatreed Futhaninedhis siogtt R led et L2 fnd SRR AR 1 P O ©
ame or i rent ; i t T, 3 j
by ar ogen: TP B, RSN AIR o 1R P Y R U Tl PUhdenfByHrd ©

Lo R, e g AT e
trifluor cspgdybinl is bibstituied IBRERO XY ti2edsu Bttty vHItH fre tHO SRS 6F Efferean)p
selected from the group consisting of halogen, Cy.3alkyl, C;alkoxy, C;salkylthio,
trifluoromethyl, trifluoromethoxy and —N(RZO)R21 (wherein R?® and R*! are the same or
different, and independently are hydrogen or Cysalkyl). More preferable are
20 compounds represented by the formula [V] in which Y is CR'?; the cyclic amino group
is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2 and 3; nis 0;
R} R% R*and R’ are hydrogen; R® is methyl; R” and R® are the same or different, and
independently are hydrogen or methyl; R is hydrogen; Ar is phenyl which phenyl is
substituted with two or three substituents, which are the same or different, selected from
25 - the group consisting of chloro, bromo, Ci.3alkyl, Cy.3alkoxy, Cisalkylthio,
trifluoromethyl, trifluoromethoxy and dimethylamino.

Other preferable are compounds represented by the formula [V] in which Y is

CR!: m is 1; nis 0; R! is Cy.salkyl or hydroxy-Cy.salkyl; R?, R* and R® are hydrogen;



10 represented by -(CRIR2)m (CHR3)"OH and R4 are substituted on the sane

carbon atom of the cyclic amne. Other preferable are conpounds

repr esentwo 2og/ases7f ol lowi ng forrmula [VII]: R8 R90- ( CARINR2008RIBRY m R f

NAr [MI] 15 RAN-/(NRs YRs (wherein the cyclic amno group is

represented by the followwng formula [MI1]: ROO(CHR3)n (CRL RmR4 N

[VIIIT 20 Rs in which the cyclic &fino group is a 3- to 8-nenbered

saturated_gycligc amn or a,3- to.8-menbered saturated cycli,c anm ne

b1 doed viReES dedma ke Mot biHEne coarerdserysand Beltidaids,
ami.ne is

diff ; . h i . whi. ch | i

cubsti ¢ ut B TABRT B GRr Pl b B e AR b s ORI 25 - s
i nd d 1 ' £ | i ine, Y
o N or crpHeRi IR Ok R R BT R oo B0 Caliyl o

hydr oxy- yhe: L iSrh o} be il ¥ent 4
PCT/Jpzo%fg%égg 1S£§QE§, stﬁ({/gr glgetg‘% Sa‘?i/ano,lff ffls\éﬁé{a? B IPdre
C1- Sal koxyrdtdsend: k) alRy1; RYUE B¥drobdn SPhHYden; AMs phe@ dripyBiaerwhigh paésd from
0, 1, 2, lg?’ fancril%;sa]%yl’s 0 o? 1ﬂf;g(:l'nwith the’ prosva%gpﬂt ﬁ%{y V\ﬁe‘?’l n ?s , mis
an I ntegegr ;g,ﬁthﬁs 8abst#@8A withZwo 3r tiftefibsttuentd, widich GretHEERBEH: diFH@ROXY
hydr oxy- Cl- 5al kyl, cyano, cyano-Cl-5al kyl or Cl-5alkyl; R5 is hydrogen or
C1_5al ky! seldefed frorhylth @oem corSiting bR idlogdn3 Cyealied10@] Jefitoxy, Cysalkylthio,
C3-8cycl oal kyl - C1- 5al kyl , hydroxy, Cl1-5al koxy, C3-8cycl oal kyl oxy or
- N( R11) Rlt2ifludfbnithydnuifiREreanehdsyandaMREHYR Hi(fvhercanR*® aad R* adepesmientd y ar e
hydr ogen, hal ogen,

different, and independently are hydrogen or C; salkyl). More preferable are

10 compounds represented by the formula [V] in which Y is CRlO; m is 1; n is 0; the cyclic
amino group is a 6-membered saturated cyclic amine; R' is C;_salkyl or hydroxy-
Ci-salkyl; R?, R* and R° are hydrogen; R® is methyl; R” and R® are the same or different,
and independently are hydrogen or methyl; R is hydrogen; Ar is phenyl which phenyl
is substituted with two or three substituents, which are the same or different, selected

15 from the group consisting of chloro, bromo, Cy.salkyl, C;salkoxy, C;salkylthio,
trifluoromethyl, triflutoromethoxy and dimethylamino.

Other preferable are compounds represented by the formula [V] in which Y is
CRlO; m is an integer selected from 1, 2, 3, 4 and 5; n is 0; Rl, R? and R’ are hydrogen;
R* is cyano; RY s hydrogen or halogen, wherein a group represented by -(CRle)m-

20 (CHRs),,-OH and R* are substituted on the same carbon atom of the cyclic amine. More
preferable are compounds represented by the formula [V] in which Y is CR'?; the cyclic
amino group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from
1,2 and 3; nis 0; RY, R% and R’ are hydrogen; R*is cyano; R® is methyl; R” and R® are
the same or different, and independently are hydrogen or C;.salkyl; R is hydrogen or

25 halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
halogen, C;salkyl, Cy.3alkoxy, Cysalkylthio, trifluoromethyl, trifluoromethoxy and —

N(RZO)R21 (wherein R* and R* are the same or different, and independently are



Cl-5al kyl , C3-8cycl oal kyl, C3-3cycl oal kyl - C1_5al kyl , , hydroxy, C1-5al koxy,
C3_8cycl oal kyl oxy, -N(Rla)R 2a, -COQ2R13, cyano, nitro, Cl-5alkylthio,
trifluorowet2ogdosere7 trifl uoromethoxy;, or R7 and R8 are trargamumagssier to
form - CH2- CH2- CH2- CH2 or -CH=CH CH=CH; 15 R9 is Cl-24acyl,

C -1 oal koxycar bonyl, aryl-d _5al kyl oxycar bonyl, -CO O CHR14-0O CO R15,
-P(=O (OR14a) ORI la, -CO-(CH2)p (CHRE6)g NRL7R18, aryl carbonyl or

insubt | AIEBECE T CoeAon e SR PeEn (aRR o OHECTOR gt Bral |y
cyano or SCHBRISTETsS i Srke QIR PRl Sy i, CHOM B S or oaryl i s
coneor PR RS A Gl SHERST SR il 1
Cl- 5al k§|1§ ?ng?, © qrgcg?awr}/ilseg 1 |lhcy%l,ulﬁg%§safl%nlt§%# %ig%/{%d ﬁ%algg,a%ﬁig{?& 0’hydr oxy,
CS(0 rRRELR A e R e, R e N PR PP g omet hy!
trifluor ofEtBAXind ﬁh@;&gzﬁ)e%wrgﬁgi&gﬁﬁﬁ J)Mﬂét‘ﬁ?]?tﬁ%f%yd@%bymg?ﬁéﬁy,

et hyl enedi oxy and - N( R 2 afe the sane or different, and

i ndependepity l'b?e!n?l RYsdpNUe8d withiwd ¥ kitkbe suB3tiSes) waick vte A€ same or

C3- 8cycl oal kyF- Cl- 5al kyl ; WD 2004/ 058767 PCT/JP2003/016598 25 Rlla and
Rl2a are difie@estaseddéd fomfiths eiup camistingdE RRIVEES Mrbiyio aCalkyagalikoxy, C1_5al kyl ,
C3_8cycl oal kyl or C3_$cycl oal kyl -C1_sal kyl ; Rl1lb and R12b are the same or
di f f er entG,;alkglthiogeifocendthyl, @iflotpmktbogmnd dinethylamiho, vaBrédopgrog kyl or
C3_8cycl oal kyl - C1_sal k}/lz; 5 R13 is hydrogen, Cl_salkyl, C3_8cycloal kyl, -
C3_8cit| gepieydnta@bys§CRYR)m-CTHRA) K yind 8" areeulestiituted on the same carbon atom
C3_gcycl oal kyl oxy- Cl_sal kyl or phenyl; R14 and R15 are the sane or

di f f er entof thgeyclip@®yendent |y are hydrogen, Cl1_5al kyl or aryl-Cl_sal kyl ;

Rl4a and Rl5a are the same or different, and.i ndependent a drogen,
10 G158l Kyl ol PSR sPIPREBI P alRg e BOSgTa o

heteroaryl, aryl-Cl _sal kyl, heteroaryl-C _sal k)él ,  hydroxy-d _sal kyl,
hydr oxycar bonyl - C1_sal kyl, hydroxyphenyl - C1_satkyl, Cl.sal koxy-
7

R
R°0—(CHR¥7 (CR'R¥, 7 “N-Ar
[VII]
15 ‘ R4 N N
R Y=

(wherein the cyclic amino group is represented by the following formula [VIII]:
R%°0-(CHR¥;—(CR'RIn,
R* N— [VIII]
20 i
in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with Cj.salkylene or C;4alkylene-
O-Cy.4alkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CR'R?),-(CHR?),-OR’, R* and
25 R’ independently on the same or different carbon atoms of the cyclic amine;
Yis Nor CRIO;
| Rlis hydrogen, hydroxy, C;salkyl, Cy.salkoxy-Ci.salkyl or hydroxy-Ci.salkyl;
R*is hydrogen or Cy.salkyl;



C _sal kyl, am no- Cl_sal kyl , guani di no- Cl_sal kyl, nercapto-Cl_sal kyl,

Cl.sal kylthio- C _sal kyl or am nocarbonyl -Cl sal kyl; 15 R17 and R18 are the
sanme or dwDf2ee«ns8767and i ndependently are hydrogen, C _®airkp2003/016598
C3_gcycl oal kyl, C3_8cycl oal kyl -C1_sal kyl, Cl1_10acyl, C _| oal koxycar bonyl
and aryl-d _sal kyl oxycarbonyl, or R16 and Rl7 are taken together to form
-CH2-, -CH2CH2-, -CH2CH2CH2- or - CRECH2CH2CH2-; 20 p is an integer sel ected

f o, 1, 2, A d 5; is, O ; R19 ig hyd i |.kyl; R19
| < hyar ogen or 11 bifhege cyiha, T gBH, Gl Al RED AR Chetethne or
diff t, d ind dent hyd G _salkyl). M f bl
are conpounds. PR SLEHEE A EHEORY: hra (P55 oahi h ¥ 1S N Wore

pref erabl e are compg nds represented by the formula [VII] in which Y is N,

mis an integer selected from1l, 2, 3, 4 and 5; nis 0; Rl, R2, R4 and R 5

are hych ogpp IR A0RLPSRADT T IPRNNLONRR, 2B, 1P1 0 Arghatabl e are

conpounds repres y e farm in whi e’cyclit am no group
is a d4s to 7-mggy S i e, i A sel ected from
1, 2, % 4 and S;QE%%”%{;’%@%O?’I\@HFRAEWC , 4?%%6’%%%%%{]{??%?%5%; R6 is
methyl; RF and1:R8 are the same or different, and independently are

hydr ogen or CI b5al kyl; Ar is phenyl or 5 pyridyl which phenyl or pyridyl is
substituted w tﬁﬁigwd@geﬂdsurelesag@b,sti tuents, which are the sane or
different, selected fromthe group consisting of hal ogen, Cl_3al kyl,

Cl_3al koxy, C1 Kk kydopem Citsalkil Coramiatiyl,, Catseydlbalbylotpahkek hydrsy- N( R20) R2'
(wherein R20 and R21 are the sane _or different, and independently are
hydr ogen GrsatkbxgaTiegydloalkoxpop™RENREL e are conmpounds represented by the
formula [VIT] in which the cyclic 10 am nqm?rou& is a 6-nmenbered saturated
cycli&0anmi ne; mianddh arpthsgeme osddteren, snddndependentlynge Bydregdnshdogen, i s N;
Rl, R22, R4 and R5 are hydrogen; R6 is nethyl; R7 and R8 are the sane or
di f f er ent Cr-afarLi Graeydendisrh Cyscarbaliyh oy lofydieth{isaliexyi s phenyl whi ch
phenyl i suhstituted '1;15 £ 200 three subpstituents, which ar he sane
o 1 er ey eakuBrEa Nk SR R Rb e et il IO, Hghero e Gibor
Cl_3al kyl t’riﬂ%%re?fr?étllfoox)§1¥0r giaéﬁkgrlegﬂéeg together to form -CH,-CH,-CH,-CH,-
or -CH=CH-CH=CH-;
15 R’ is Ci.a4acyl, Cygoalkoxycarbonyl, aryl-Cisalkyloxycarbonyl, -CO-O-
CHR™-0-CO-R”, -P(=0)(OR™*)OR', -CO-(CHz),~(CHR'®),-NR'"R*, arylcarbonyl
or heteroarylcarbonyl, wherein each said acyl, aryl and heteroaryl is unsubstituted or
substituted with C;_salkoxy, and C;z4acyl optionally includes one to six double bonds;
R is hydrogen, C;salkyl, halogen, cyano or -CO,RY;
20 Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, C;salkyl, Csscycloalkyl, Cs.salkenyl, Cysalkynyl, Cy.salkoxy,
Cisalkylthio, Cysalkylsulfinyl, C,salkylsulfonyl, cyano, nitro, hydroxy, -
COlega, 'C(=O)nga, "CONRlleIZb, _Oc(zo)nga? 'NRlleOZnga, ‘S(O)rNRllelzb,
25 hydroxy-C;.salkylamino-C; salkoxy, trifluoromethyl, trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RZO)RZI;

R™ and R*? are the same or different, and independently are hydrogen,

Cisalkyl, Csscycloalkyl or Cs.scycloalkyl-Ci.salkyl;



15 trifluoronmethyl, trifluoronethoxy and di net hyl am no. O her preferable
are conpounds represented by the formula [VMII] in which Yis CR10. Mre
pr ef er ablwoape/asetTspounds represented by the fornul a [ VI PLCTIIR2008/0BH98Y | S
CR10; mis an integer selected from1l, 2, 3, 4 and 5; nis 0; Rl, R, R4
and R5 are hydrogen. Mre prefer abI e are conpounds represented by the
formula [VII] in which Y 20 is CR182 the cyclic amino group is a 4- to

7- menbered sat urat ed cyclic an ne; |s an..nte eIe d from1l, 2 and
AR Seb sl &) 5&?’8%?‘ rencppdretien e Bydroeehd Re are t he

hydr ogrend%frfﬁqfr%éﬁ? gh{IEEEaRGRe yl%fiﬂ% Fopmer LI .R§3| Ts
subst It ut ed Wt f s L i s%m%%qsd;agérg&naéd sl diasate o

different, select ed' cohsi s

- Cl1_3al k t ., trifluoronethoxy and
-N(R20) R2 ys?\]}ﬁ%r{%lgh%%@ %&}f are th@sm#é or di fferent ané
i ndepeadent |y ggle @M@&% ]_é chﬁlk?r]l'V@E E,%]kg,q Qkﬁr@ unds

represent ed bytheforrru I'n“whic ecyc i Cc amno

group is @ﬁm@@&%é@@ﬁ@@’l%ﬁﬂ@? pﬁgﬁIg/lJPZOOSI 016598 27 saturated cyclic

amne; mis an integer selected froml, Zand 3; nis 0; Rl, R, R4 and R5

are hydrogen; R&*iagd REtdr¢lle fRhecandifSed] td h@epratenyrardhjdogant , and

i ndependently are hydrogen or nmethyl; R10 is hydrogen; Ar 1s phenyl which
phenyl i sCsalksl ot atye @, yalltyl; two  or three substituents, which are the sane
or different, select ed fromthe group consisting 5 of chloro, brono,

Cl 3al kyl, Cl_RfkaodR “Cire g dayetomidifferent] 4ridliodenvadényly,are hydrbgen, onet hoxy

and di net hyI am no. Especially preferable conpounds of the present invention
are: 10- {Grsaikyt or aryl-Cysalkyl;

6-di brono-4-trifl.uoronet hyl - phenyl ) 5,6-trinethyl - 7H-pyrro| [ 2, 3-

d] pyri i di n- 4- R ] IpRysEpsed f1 @le}aréle h%%ﬁ’iﬂafYLl%Y}B?l alkyy feteraryiBisalkgdy < oH

hydroxy-Ci.salkyl, hydroxycarbonyl-Cy.salkyl, hydroxyphenyl-C;_salkyl, C;salkoxy-
Ci-salkyl, amino-C;.salkyl, guanidino-C;.salkyl, mercapto-C;.salkyl, C;_salkylthio-
Ci-salkyl or aminocarbonyl-C;.salkyl;

15 R'7 and R'® are the same or different, and independently are hydrogen,
Cisalkyl, Cs.gcycloalkyl, Cs.gcycloalkyl-Cy.salkyl, Ci.jpacyl, Cipalkoxycarbonyl and
aryl-Cy.salkyloxycarbony],

or R* and R are taken together to form -CH,-, -CH,CH,-, -CH,CH,CH,-
or -CH,CH,CH,CH>-;

20 p is an integer selected from O, 1, 2, 3,4 and 5;

qisOor1;
RY is hydrogen or C;.salkyl;
R is hydrogen or Cysalkyl;
rislor?2;

25 R? and R*! are the same or different, and independently are hydrogen or
Cisalkyl). More preferable are compounds represented by the formula [VII] in which Y
is N. More preferable are compounds represented by the formula [VII] in which Y is N;

m is an integer selected from 1, 2, 3, 4 and 5; nis 0; RY, R%, R* and R® are hydrogen.
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2-{1-[7-(4-brono-2, 6-di net hyl -phenyl)-2,5,6-trinmethyl-7H pyrrol o[ 2, 3-d] pyri
m di n- 4- WDJ2004pi5887i di n-2-yl } -ethanol, N Br C N ~N NRCT202008i016398 { 1-
-(4-brono-2, 6-dinethyl-phenyl)-2,5-dinethyl-7H pyrrolo

] pyri mdin-4- yl]-piperidin- 26yl} ethanol, 25 NBr N NN OH W
58767 PCT/JP2003/016598 28
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] PY&re Thahiebr (ﬂfférellﬁ', B 1'ngé}fénaeﬁf1y}ar9 h?&l%@ed 01%1_sa]kyl, Ar is phenyl or

5 pyridyl which phenyl or pyridyl is substituted with two or three substituents, which are

[
2,

[

[2

2

[2

[

1-

[
the same or different, selected from the group consisting of halogen, C; salkyl,
Cisalkoxy, Cy.zalkylthio, trifluoromethyl, trifluoromethoxy and ——N(RZO)R21 (wherein
R?® and R*! are the same or different, and independently are hydrogen or Cisalkyl).
More preferable are compounds represented by the formula [VII] in which the cyclic

10 amino group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3;nis0; Yis N; Rl, Rz, R4 and R® are hydrogen; R® is methyl; R” and R® are the
same or different, and independently are hydrogen or methyl; Ar is phenyl which phenyl
is substituted with two or three substituents, which are the same or different, selected
from the group consisting of chloro, bromo, C;salkyl, C;.salkoxy, C;salkylthio,

15 trifluoromethyl, trifluoromethoxy and dimethylamino.

Other preferable are compounds represented by the formula [VII] in which Y is

CR™. More preferable are compounds represented by the formula [VII] in which Y is
CR¥; m is an integer selected from 1, 2, 3, 4 and 5; n is O; R R% R* and R® are
hydrogen. More preferable are compounds represented by the formula [VII]} in which Y

20 is CR'Y; the cyclic amino group is a 4- to 7-membered saturated cyclic amine; m is an
integer selected from 1, 2 and 3; n is 0; R', R%, R* and R’ are hydrogen; R® is methyl; R’
and R® are the same or different, and independently are hydrogen or Cy.salkyl; R™ is
hydrogen or halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with
two or three substituents, which are the same or different, selected from the group

25 consisting of halogen, Cy.salkyl, C;salkoxy, C;.zalkylthio, trifluoromethyl,
trifluoromethoxy and -N(R**)R?* (wherein R*® and R* are the same or different, and
independently are hydrogen or Cysalkyl). More preferable are compounds represented

by the formula [VII] in which Y is CR?; the cyclic amino group is a 6-membered
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20 NNNOCH 3- { 1-[7-(4-brono-2,
6- di net hyl - phenyl ) - 2, 5- di net hyl

PCT/ JP2003/ 016598 29 {
1-[7-(2, 4-di br onp- 6- net hoxy- phenyl ) - 2, 5-di net hyl - 7H pyrrol o
[2,3-d] pyrimdin-4- yl]-piperidin- §~yl} nmet hanol, O 5 N

1-[7-(2,
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or three substituents, which are the same or different, selected from the group consisting

of chloro, bromo, C;.3alkyl, C;salkoxy, Cisalkylthio, trifluoromethyl, trifluoromethoxy

and dimethylamino.

Especially preferable compounds of the present invention are:

2-{1-[7~(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-piperidin-2-y1}-ethanol,
Br
F
“ N =
A
N—\ ,NBr

OH

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-2-yl}-ethanol,

~ N Br

Cé“ Ty

OH

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-2-yl}-ethanol,

%

yoated



{ 1-[7-(4-brono-2, 6-dinethyl-phenyl)-2,5-dinmethyl-7H pyrrolo

[ 2, 3-d] pyrimdin- 4 yl]- piperidin-3-yl}-methanol, 25 r N Tz~4 Br N NN
OH WO 200%0068M6876PCT/ JP2003/ 016598 30 { 1- [2, 5-di nmet mgrAaP2002p1h598

i brono- phenyl)-7H pyrrolo [2,3-d]pyrimdin-4-yl]-

ridin-3-yl}-nmethanol, Br 5 NBr N NBr N CH

[7-(2, 6-di bronp- 4- trlfluorome?ﬁyl phenyl)-2,5, 6-trinmethyl-7H pyrrolo

i+

| per

-{1-

o Zé ]% {ZIH) {; d' 265 ziléths?léﬁpfmlg;?& gwéﬁéxl)ﬁgp %10{%’3 ﬁi@iﬁwlﬂm‘ prsl,lr rF ol yBr N
N_

[2,3-d prlfl)errqd(iirll_ ylll}-et\ﬁlallolpl peridin-3-yl}-ethanol, N Br 20 N

- CB@@

2-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

Z "N Br
( N—\ /NBr

6- t
pi p
2-{
[

10  piperidin-2-yl}-ethanol,

OH
15
3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo{2,3-d]pyrimidin-4-
yl]-piperidin-2-yl}-propan-1-ol,
4 N@Br
N— N
20 N _<

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-2-y1}-propan-1-ol,

25
Z N
‘ N

Cg WL

OH



HO 2-{ 1-[7-(4-brono-2, 6-dinethyl-phenyl)-2,5-dinethyl-7H pyrrolo
[2,3-d]pyrimdin-4- yl]-piperidin-3-yl}-ethanol, 25 NBr N NN HO W
2004/ 058 &0 2P2T058762003/ 016598 31 2-{ 1-[2, 5-di et hyl - 7PC2/IP2003/016598
6-tri brono-phenyl)-7H pyrrolo [2,3-d] pyrimdin-4-yl]-

pi peridin-3-yl}-ethanol, Br NBr 5 NNBr N-< r-PHO { 1- [2,5,
6-trinmethyl-7-(2,4, 6- trlrrethyl phgﬁyl) THpyrrolo [2,3-d] pyrimdin-4-yl]-
pi peridin-4-yl}-nethanol, 10 N / , NN HO ~-/ N~ 15 {

1-[2, 5-dinethyl -7- (2, 4, 6 trinethyl - phenyl) 7H-pyrrolo

[12[§ ((j]zpy I @] @ri(;f’flgr(}/ % i ﬁ?tﬁﬁygﬁ%@ﬁéfiéﬁgﬂ%hwé)’yrrgl‘)tﬁ?@lwfﬁ pyr r oI 0
[2, 3- d]ﬁﬂ) p'érhﬁln@ ﬁ]}yﬁllthgﬁcﬁe“ di n-4-yl }-net hanol, Br

o

{1-[7-(2,4-dibromo-6-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-

10  djpyrimidin-4-yl]-piperidin-3-yl}-methanol,

T

{1-[7—(4—brorno-2,6-dimethyl—phenyl)-2,5,6-trimethy1—7H-pyrrolo [2,3-d]pyrimidin-4-

15

yl]-piperidin-3-yl}-methanol,

Z N Br

20 N \Q

OH

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-3-yl}-methanol,

25 ~
~ "N Br

OH



25 N\ / F F NNBr HO ~~~//J N// WD 2004/ 058767 PCT/JP2003/ 016598 32 {
1-[7-(4-brono-2, 6-dinethyl-phenyl)-2,5 6-trinmethyl-7H pyrrolo

[ 2, 3-d] pywOrzoai/as877 yl ] - pi peridi n-4-yl}-nethanol, N Br PET/JP2003/9N598 HO ~- -/
N~ {1-[7-(4-brono-2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o
[2,3-d]pyrimdin-4-yl]- piperidin-4-yl}-methanol, 10 NBr -- ,N N HO -/
N4 15 30

{1-[2-nmethyl -9-(2,4,6-trimethyl-phenyl)-9H 1, 3,9-triaza-fluoren-4-yl]-piper
idin-4-yl}- methanol, N /-CN N 20 HON{ 1-[7-(4-brono-2,

6- di et hyl

-phenyl)-2, 5, 6-trinmethyl-7 rrol -dl pyrimdin-4-yl]-
pi peri di r{lﬁ%rg@?ﬁrﬁwh&f{&%6'ﬁ?anB'rI%e?Y,lp%ﬁwaﬁéﬁ’o[%%@%ﬁﬂ%‘ﬁ%ﬁﬁsﬁg‘7 /]
PCT/ JP2003/ 016598 33}}‘{4
1-[ 7- ( 4- BIRSHE3EUamEMRYSL phenyl ) - 2, 5- di net hyl - 7H pyrrol o
[2,3-d]pyrimdin-4-yl]- piperidin-4-yl}-nmethang},

5 ﬁN@—Br
N—\ ,NBr
; N—<
OH

2-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

Br
F
7 "N F
— F
N—\ ,NBr
O

HO

10  d]pyrimidin-4-yl]-piperidin-3-yl}-ethanol,

15
2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo [2,3—d]pyrimidin—4-

yl]-piperidin-3-yl}-ethanol,

~ N Br

20 N\N_/<\‘

HO

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

y1]-piperidin-3-y1}-ethanol,
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HO



N\ / Br 5/--( ,NNHO~/ N{ 1- [2, 5, 6-trimethyl-7-(2, 4, 6-tribro
no- phenyl )-7Hpyrrolo [2, 3-d] pyrimdin-4-yl] - piperidin-4-yl} -nethano
1, 10 Br wii2B#4/058767, N N Br HO ~/ N 15 PCT/JP2003/016598
{1-[2,5-dinethyl-7-(2,4,6-tribrono-phenyl)-7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ]
- piperidin-4-yl}- rrethanol Br NBr [---( ,NNBr HO~/ N 20 {

1-[7- (4-brono- 2, 6d|chloro phenyl) , 5, 6tr|rrethyl 7H pyrrolo [2,

> S R S g o afpynmlgm- 2N o

1-[7-(4-bro i chl or o- phenyl ) - 2, 5- di net hyl - 7H-pyrro|o
[ 2, 3-d] pprrﬁKclilln }iﬂyﬁ(i anOEﬂl peridi n-4-yl}-nethanol, N Br N\ NC
HO ~-/ N~

5 §ﬁ~@

{1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1}-
piperidin-4-yl}-methanol,
10

15 {1-[2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-

ishiais

{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

piperidin-4-yl}-methanol,

20

d]pyrimidin-4-yl]-piperidin-4-y1}-methanol,
Br

25 - NN L F



{1-[7-(2, 6=di br ono- 4-i sopr opyl - phenyl )-2,5, 6- trinethyl-?k#pyrrolo
[2,3-d]pyrimdin-4- yl]-piperidin-4-yl}- nethanol 10 Br N -( ,NNBr HO
~/ N 15 {wW0-2p¥/(587676- di br ono- 4- |sopropyl phenyl ) -2, 5-di metrhytoo?/bﬂpsﬁrol o]
[2,3-d] pyrimdin-4- yl]-piperidin-4-yl}-nethanol, Br ~__CN NBr HO N4 20
{1-[7-(4-chloro-2, 6-di net hyl - phenyl 2 5, 6- trinethyl 7H-pyrrolo

[ 2, 3 d]pyrlnldln 4 yl ] - pi peri di n- 4 -methanol, 25 N C T--( ,N ~N HO
~/ hl or 0- di | - nmet h

12, 3 o] pydhH AE R SRS G ”3&?%@@223%@%@0&;@&%%%5 @gxlmﬁm-4-

pi peridin ] /-CN<N5 HON 2-{ 1- [7-(2,
6- dlbronnyg]M¢ (?ﬁoroﬂg#ﬁzmoghenyl) 2,5, 6- trlnethyl 7H pyrrolo [2, 3-

d] pyri mdin-4-yl]-piperidin-4-yl}- ethanol 0 NF J/--( ,NNBr HO
~ | N2-{ 1-[7-(4-Dbrono-2, 6-dinethyl- phenyl) 6-trimethyl-7H pyrrolo
[2,3-d] pyri m di n-4-

5

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-methanol,
10

Jevsats

15 {1-[2-methyl-9-(2,4,6-trimethyl-phenyl)-9H-1,3,9-triaza-fluoren-4-yl]-piperidin-4-yl}-

methanol,

N

N—\ N
20 HOﬁC N{

{1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-methanol,

25 N
Z N Br



15 yl]-piperidin-4-yl}-ethanol, NBr /--( ,NNHO ~-/ N 20
2-{1-[7-(4-brono-2, 6-di net hyl - phenyl) -2, 5-di net hyl - 7H- pyrrol o

[ 2, 3-d] pyw'orzi)oji/(]sszm yl]-piperidin-4-yl}-ethanol, N Br PETHERMBMISIN - -~
2-{ 1-[2,5, 6-trimethyl-7-(2,4, 6-tribrono-phenyl)-7Hpyrrolo [2, 3-d]
pyrimdin-4-yl] WD 2004/ 058767 PCT/ JP2003/ 016598 36

pi peri di n-4- yI} ethanol, Br NBr 3 /-CN N Br HO N =~

2-{1-[2,5-dj 2 tribro

[2, 3-d] pyti-Hi- 03105/?}5 dlﬁhﬁﬂeﬂheayg @&Mﬁ%gyrmlﬁf 3 %ﬁymnﬁfim—‘kp@x NBr
N~ 3= { 1- -7-(2,4, 6-trinethyl-phenyl)-7Hpyrrolo

[ 2, 3-d] pyPl[’?ﬁ‘gP'ﬁfﬂaﬂf]-anf pi peridin-4-yl}-propan-1-ol, N N\ ,N HO 20

~ N Br
5 O
HO

N

{1-[2,5,6-trimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

piperidin-4-yl}-methanol,
10 Br
/—<—_/\N \—— NBr
HO N—L

15 {1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

Br
N—\ ,NBr
O

{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-methanol,

20

piperidin-4-yl}-methanol,

25 S\
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e
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3-{ 1-[2,5-dinethyl-7-(2,4, 6-trinethyl-phenyl)-7H pyrrolo

[2,3-d]pyrimdin-4-yl]- piperidin-4-yl }-propan-l-ol, 25 p N N ~N HO 3-f
1- [7-(2,W6-2di4058T60- 4-t ri fl uor onet hyl - phenyl )-2, 5, 6-t PCREPWBAOTESPYrrol o
[2,3 WD 2004/ 058767 PCT/ JP2003/ 016598 37

d] pyri mdin-4-yl]-piperidin-4-yl}- propan |-ol, Br F 5 NFF ,BNNBr N
HO 3-{ 1- [7 (4- brono- 2, 6-di net hyl - 6heny|) 2, 5 6-trinmethyl-7H pyrrolo

[ 2, 3- d]py ] erld y N HO 15
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in-4- yl]-. r|d| propan-| - ol NB N ~N 20 N~

1-[2, 5-di %rﬁ‘@ ? Zi%élb rlbrom) phenyl) 7H pyrrolo

[2,3-d]pyr|md|n 4- yI] pi peri di n-4-yl }-propan- I-oI Br

) @3@@

{1-[7-(2,6-dibromo-4-isopropyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-methanol,
10

15 {1-[7-(2,6-dibromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-methanol,
Br
ha, 2
/’—<:>N N\ ,NBr
/
HO N
20 ‘Q

{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-methanol,

72
O
HO N{

{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-



25 NBr NIV Br HO WO 2004/ 058767 PCT/JP2003/ 016598 38 3-{
1-[7-(4-brono- 2, 6-di chl oro-phenyl)-2,5, 6-trinethyl-7H pyrrolo

[ 2, 3-d] pywOrzoai/as877 yl ] - pi peridin-4-yl}-propan-1-ol, Cl PCWJBR003B165SPINCI N
HO 3-{ 1-[7-(4-brono-2, 6-dichloro-phenyl)-2,5-dimethyl-7H pyrrolo
[2,3-d]pyrimdin-4-yl]- piperidin-4-y|}-propan-|-o|, 10A NBr __ O N
NCIl N HO 15

{1

-[7-(2, 6- dlbfﬂﬂ? 4- trlf uoronethyl phenyl)-2,5,6-trinmethyl-7H pyrrol o[ 2, 3
d] pyr i rRieRTKIsA R@Phyl - pi peridin-3-yl}-nethanol, Br F N - (-F F

N N Br 20 HO N\ { 1 [7 (4-brono-2, 6-dinethyl- phenyl) 2, 5,

6-trinmethyl-7Hpyrrolo [2,3-d]pyrimdin-4- yl]-3- thyI plperldln 3-yl}
- met hanol , yZ
N
NP

2-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-piperidin-4-yl}-ethanol,

B
10 i -
"N F
__ F

N— NBr

O

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

15  yl]-piperidin-4-y1}-ethanol,

20

yl]-piperidin-4-yl}-ethanol,

N—\ N
HO N-<

2-{1-[2,5,6-trimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yI]-



N Br NZ'"N HON WO 2004/ 058767 PCT/JP2003/016598 39

[ 7- (4- bronp- 2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o

, 3- d] pyworznai/assz7yl 1 - 3- net hyl - pi peri di n- 3-yl } - met han®@ICT/JR2(BB/016598T\ - - ~ N

HO N (\ 1-f 1-[7-(4-bromo-2, 6-dinethyl-phenyl)-2,5,

met hyl - 7H-pyrrol o [ 2, 3- d]pyrlmdln 4-

|per|d|n 4-yl}-ethane-1,2-dioB® 10 NBr HO J -CN\ N HO N~ 15
met hyl - phenyl )-2, 5, 6-tri met hyl - 7H pyrrol o[ 2, 3-d] pyri mi

y|qlpﬁ%?§rﬁb’eﬂla§ | }-methanol, HON Br N N 20 N ' (\ {
(4-brono-2, 6-dinethyl- phenyl)-2,5-di met hyl - 7H-pyrrol o [ 2,
pyrimdin-4-yl]- pyrrolidin-2-yl}-nethanol, ZngON Br N NW

r
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7-
]
0 4/ 058767 PCT/JP2003/ 016598 40 2-{
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2-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl1]-

piperidin-4-yl}-ethanol,

Br

10
h N—\ N Br
O

3-{1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-

15 piperidin-4-yl}-propan-1-ol,

20
3-{1-[2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-propan-1-ol,
7N
25 =
AL,

HO

3-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
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NBr T-4 NN N HO{ 1- [

WONO0N/058761- [ 7- (4- br ono- 2,

hyl - phenyl ) - 2, 5- di et hyl
4-yl }-nmet hanol, OH N Br

7-(4-brono-2, 6-dinethyl-phenyl)-2,5,
thyl -7H pyrrolo [2,3-d] pyri mdin-4- yl]-azepan-4-yl}-nethano 1, 10

-7H-pyrrolo [2,3-d]pyrimdin-4-yl]-
N NN 20

4- br ono- 2, 6- di et hyl - phenyl $72, 5, 6-tri net hyl - 7H pyrrol o[ 2, 3-

! ip b Sy ep i

onitri])
PRBA YO H pyrrol o [2,3-d] pyri ni di n-

i ne-3-carbonitrile, WO 2004/ 058767 PCT/JP2003/ 016598 41 N
1-[2,5-dinethyl-7-(2,4,6-trinmethyl -phenyl)-7H pyrrol o

Br
F
“°N F
N—\ ,NBr
/
N
HO

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

pyrimdin-4-yl]-

yl]-piperidin-4-yl}-propan-1-ol,

Z N Br

e, Wy

HO

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-propan-1-ol,

oG

3-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl1]-

piperidin-4-yl1}-propan-1-0l,

PCT/JP2003/016598

e, N Br N~N25 NC 1-[2,5,

15

d] pyrim
4-yl] -
fINN 5



pi peridine-3-carbonitrile, 10 N NN N NC 15 1-

[ 7- (2, 4-di br onp- 6- net hyl sul f anyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o

[ 2, 3- d] pywOrzoai/as8764- yl ] - pi peri di ne-3-carbonitrile, s NPCT/JPBI03/0RB9IN ~NBr
N--~ NC 1- [7-(2, 6-dibronp-4-trifluoromethyl-phenyl)-2,5,

6-trimethyl - 7H—pyrro| 0 [2,3- d]lpyrimdin-4-yl]-piperidine-3-carbonitrile,
25 Br F N\ F F N N Br N NC W038004/ 058767 PCT/ JP2003/ 016598 42
1-[7-(4-Db [ henyl ) - 2, ri

[2, 3-d] pé ?ﬂfﬁ‘hg "? %?IB -ﬁm&l):iiéﬁ mﬁhﬁyr@%ﬁy @pyrlmldlmﬁﬁvc 1-
[7-(4-bro {; yl)-2,5-di nethyl -7H pyrrol o

[2,3-d]p mpaflﬁmﬁi'%]mg%‘f) °peri di ne-3-carbonitrile, N Br

cl
~ "N Br
5 —
N— NCI
O

HO

3-{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-y1}-propan-1-ol,
10

Cl
Vensa
/
N
HO . —Q
15 {1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-3-methyl-piperidin-3-yl}-methanol,
Br
F
7 N— &F
— F
N ,NBr
N—L_

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

20

y1]-3-methyl-piperidin-3-yl}-methanol,

25 7 “N— Br



N NN NC 15

[ 7- (4-1 sopropyl - 2- net hyl sul f anyl - phenyl )-2,5, 6-trinmethyl-7H pyrrolo [2, 3-
] pyri m owo-2de445876pi peri di ne-3-carbonitrile, S/ Z N 2@CTIIR2003MDI6598 ~ NC

[ 7- (4-1sopropyl - 2- et hyl sul f anyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o
2,3-d]pyrimdin- 4-yl]-piperidine-3-carbonitrile, 25 N NN N NC W
004/ 058767 PCT/ JP2003/ 016598 43 39

[ 7-(2-bronmo-4-trifluoronethyl-ph trimethyl-7H pyrro

3 T pyler i iroma:2, 6 P BB e 0 255 S Syl T PYEoIoBh S PIP - N N
7-
3

4- 6- di.et 2,5, 6-t t hyl - 7H |
-((:I] p%‘r‘ﬂ%fﬁmﬁr@f‘]?%Q@%B&’ﬁé 1)di ne- 3-c;|rg§ni %/ri | e, pKIr rB? C)Q\I N

Z "N Br
5 —
N—\, N
/)
HO\Q N—Q

1-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

1
d
1
[
2
1-
[2,
1-
[2

yl]-piperidin-4-yl}-ethane-1,2-diol,

~°N Br
N—\ N
HO N—<

15 {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

HO& ~ "N Br
N—\ N
N‘<

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

10

yl]-pyrrolidin-2-yl}-methanol,

20

pyrrolidin-2-yl}-methanol,

25

Z "N Br
S —
N{



N NC 15 1-[7-(4-Dbrono-2, 6-di et hyl - phenyl ) -2, 5-di net hyl - 7Hpyrrol o
[2,3-d]pyrimdin-4-yl]- piperidine-3-carbonitrile, t Br 20 NN N, NC/{
1 [ (2,W6-2d042058160- 4- t ri f| uor onet hyl - phenyl ) -2, 5, 6-tripeEtinydo3/FHdsgy/rr ol o
[2, 3- d]lpyrimdin-4-yl]-piperidin-3-yl}-acetonitrile, 25 Br / N FF N NBr
N N CN WD 2004/ 058767 PCT/JP2003/016598 44 { [ 7- (4-brono- 2,
6-

di met hyl - phenyl)-2,5, 6- trimet hyl#07H pyrrol o [2, 3-d] pyri mi di n- 4-

et A TR

pi peri di hylﬁpgr/rréhcﬁg-%t-}%?Iettﬂalnlo , 10 N Br

| G

{1-[7-(4-bromo-2,6-dimethyl—phenyl)—Z,S,6—tr1methy1-7H—pyrrolo [2,3-d]pyrimidin-4-

[
e
5
t

1-

yl]-azepan-4-yl}-methanol,

10
OH ~°N Br
N N
N—{
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[ 2,3-d]pyrimidin-4-y1]-
15 azepan-4-yl}-methanol,

Vit

20 {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

yl]-piperidin-2-yl}-acetonitrile,

piperidine-3-carbonitrile,



5

Wk

-{1-[7-(4-brono- 2, 6-di net hyl - phenyl)-2,5,6-trinethyl-7H pyrrol o 2, 3-d] pyri
i di n-4- WDJ200458mr7i di n-3-yl }-propionitrile, N Br N, RCNJP2002016588 3-{ 1-
7- (4-brono-2, 6-dinethyl-phenyl)-2,5-dinethyl-7H pyrrolo
2,3-d]pyrimdin-4- yl]-piperidin-3-yl}-propionitrile, 25 NBr N NN NC
WD 2004/ 058767 PCT/ JP2003/ 016598 43 1-[7-(4-brono- 2,

6- di met hyl - phenyl )-2,5,6-trinmethyl -7H pyrrol o[ 2, 3-d] pyri mdin-4-yl]-

pi peri di ne-4-carbonitrile, NSt 5 NGN~N N-< 1- [7-(4-brono-2,

6- di net hyl - phenyl ) -2, 5-di net hyl - 7H-pyrrolo [2,3-d] pyrimdin-4-yl]-

pi peridi ne-4-carbonitrile, 10 NBr NC-( ,Nx N~/ Nl 15

3

— p—

{1-[2,5,6-trinmethyl-7-(2,4,6-trinethyl-phenyl)- yrrol o[ 2, 3-d] pyri m di n-4
-yl]- piperidin-4-yl}-acetonitrile, N - N\ C ~ ~{ 1-[7-(2,
6-di brono-4-trifluoronethyl -phenyl)-2,5, 6ytyi | -7H pyrrolo [ 2, 3-
N—\ N
5 N—4
PaEE

1-[2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

~ "N
<N\/N

B

piperidine-3-carbonitrile,

10

NC

15 1-[7-(2,4-dibromo-6-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-

4-yl]-piperidine-3-carbonitrile,

p Br
20 </ ‘ o
N—\ /N Br
N
NC ‘«
1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-piperidine-3-carbonitrile,
25 Br-



d] pyri mdin-4-yl]-piperidin-4-yl}-acetonitrile, Br F 25 NF /~F ~_,N
N Br NC ~--/ N WD 2004/ 058767 PCT/JP2003/016598 46

{1- [ 7- (4-wWoaneH@3B7di net hyl - phenyl ) -2,5,6-trinmet hyl - 7H p¢rrIetm3/016598
[2,3-d]pyrimdin-4- yl]-piperidin-4-yl}-acetonitrile, NBr 5 NC-CN N N {
1- [7-(4-brono-2, 6-dinethyl-phenyl)-2, 5-dinmethyl-7H pyrrolo

[2,3-d] pyrimdin-4-yl]- piperidin- 42yl} acetonitrile, 10 NBr J\ 7 - /-CN
N NC N~ 15
{

7- (4 br ono- 2, 6-di et hyl - phenyl) 2 5, 6- trirrethyl 7H pyrrol o[ 2,3-d] pyrimd

b]r g’krgf ' 0%%)”%1%9‘{ ﬁ%ﬁh}’gﬂ , ,6§r1memg -@‘ p);tf_@l’?\)t%zf gj\lélrlfnééln-ll-yl

yl]
(4
pyrim.di n;.4 ridin-4-yl}-acetonitrile, 25 NBr - -( ,N N NC
/1 NWé‘&&%%tﬁ%@’?gﬁpgaupzooy016598 |

N \— N
V
: N
NC _Q

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

1[
3-d

-[
4-
7-
]

10 piperidine-3-carbonitrile,

15

d]pyrimidin-4-yl}-piperidine-3-carbonitrile,

peava

20

1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-
4-yl]-piperidine-3-carbonitrile,
25 : %



7 { 1-[2,5,6-trinethyl-7-(2,4,6-tribrono-phenyl)-7H pyrrolo
[2,3-d]pyrimdin-4-yl]- piperidin-4-yl}-acetonitrile, Br N Br 5 N ~NBr

NC NA,  {wo[2R¢4seftemet hyl - 7- (2, 4, 6-tri brono- phenyl ) - 7H- pPCTOP2003/016598

[ 2, 3- d] pyrl m din-4-yl]- piperidin-4-yl}-acetonitrile, 10 Br N Br ~N ~N Br
NC

{1-

N~

[7- (4 br ono- 2, 6-di chl or o- phenyl $32,5, 6-tri nmet hyl - 7H pyrrol o[ 2, 3-d] pyri m
di n- 4- yI] pi peridin-4-yl}-acetonitrile, CI NBr /--( ,NNC 20 NC ~ /

{

3-

N....

N~ 1-[7-(4- brom) 2, 6-dichloro-phenyl)-2,5-dinmethyl-7H pyrrolo

: I eri acet n Br, /-CN NCI
NG - v DbbkF bt e r9'5 POk CAR D7 piroloT2,3-OlpyPmidin-
6d|brom)4|so ey%/ lg 2,5,6tr|nethyl 7H pyrrolo
[2, 3-d] pyF ?'gnpﬂf? RIS ’| di n-4-yl }-acetonitrile, Br

Br
F
5 7N F
— F
( N—\ ,N
/
N
NC ‘&

1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-

1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

10  piperidine-3-carbonitrile,

15
piperidine-3-carbonitrile,

p Br
20 ( N—\ /N
NC

N

{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-3-yl}-acetonitrile,
25 - Br

CN



N5 NNBr NC~----// N~ {

1-[7-(2, 6-di bronp- 4-i sopropyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o

[ 2, 3-d] pyworendi/o3877 yl ] - pi peridin-4-yl}-acetonitrile, 1@CBIP2083/016598C , N N
Br NC ~/ N~ 15

{1-[7-(4- et hoxy- 2, 6-di et hyl - phenyl )-2,5,6-trinethyl-7H pyrrol o[ 2, 3-d] pyri
mdin-4- yl]-piperidin-4-yl}-acetodédtrile, NO N N 20 NC ~~~------/[]]]]
N~ { 1-[7-(4-nmethoxy-2, 6-dinethy]-phenyl)-2 5-dineth§l-7H—pytnoIo

[2, 3-d] py—%li-m-@i-wpmo-%aﬁ]dlrﬁ?tbﬂrplmml)zf@ﬁ}tmae@ffbﬁﬁmxméq[ Fedpynidio-4c N N NC

~~ /1" NA\_ WD 2Q04 0ﬁ8767 PCT/ JP2003/ 016598 49 { 1-[7-(4-chl oro-2,
6- di met hyl-BiRsH{Ry2-3lisacenitilenet hyl - 7H pyrrol o [2, 3-d] pyri ni di n- 4-

yl]-piperidin-4-yl}-acetonitrile, 5 N-O - -( ,NNNC~~// N
i

H pyrrol o

7
[2,3-d] pyrimdin-4-yl]- piperidin-4-yl ke, 10 NC  j--( ,NN

5 | N
CN

- {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-3-yl}-acetonitrile,

10
~ "N Br
N \_/N

CN

15 3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
4 N@*Br
N—\ N
N /

3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-3-yl}-propionitrile,

20
NC

yl]-piperidin-3-yl}-propionitrile,

25 7 N— Br

N N

WL

NC



15

8-[7-(4-brono-2, 6-di net hyl - phenyl )-2,5,6-trinethyl-7H pyrrolo[2,3-d]pyrimd
i n-4-yl ] -wB-20mas8i6cycl o [ 3. 2. 1] oct ane- 3-carbonitril e, NPCBIP20u&0(6598 N N N
20 v/ N~ 8-[7-(4-Dbrono-2, 6-dinethyl-phenyl)-2,5-dinethyl-7H pyrrolo
[2,3-d] pyrimdin-4-yl]-8- aza-bicyclo [3.2.1]octane-3-carbonitrile, 25 N Br
NC-<CN ~N N' WD 2004/ 058767 PCT/ JP2903/ 016598 50 1-[7-(4-brono-2,

6- di net hyl - 1Y-2, 5, 6-trjnmethyl-7H pyrr 2, 3- rimdin-4-yl]-
yrr ol 1 o hbr-6rmbsne e BB 55 annetisn Tepeolos S upmtatn L1
1-[7- (4-brom-.2, 6-di,net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o
[2,3-d]py?@ﬁ?%?%?ﬁ@§PPgn%yrrolidine-3-carbonitri|e, 10 N Br ZN N NC N~ 15
1-[7-(4-brono-2, 6-dinmethyl-phenyl)-2,5 6-trinethyl-7H pyrrolo

[2,3-d] pyrimdin-4-yl]- azepane-4-carbonitrile,\NBr N NNCN 20

1-[ 7- (4-brono- 2, 6-di net hyl - phenyl ) -2, 5-di hyl pyrrol o

[2,3-d] pyrimdin-4-yl]- azepane-4-carboni ¥Ti INe; BRr

5 ave!
N

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y]]-

Wevsss

15 {1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

{1-[7-(2,6-dibromo-4-triflucromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-

piperidine-4-carbonitrile,

10

piperidin-4-yl}-acetonitrile,

20

d]pyrimidin-4-yl}-piperidin-4-yl}-acetonitrile,
Br

25 7~ "N F



N NN NC Z 4\ W 2004/058767 PCT/JP2003/016598 51 1-[7-(4-brono-2,

6- di net hyl - phenyl )-2,5, 6-trinmethyl-7H pyrrolo [2,3-d]pyrimdin-4-yl]-

3- hydroxwweuhyMEpnmerldlne 3-carbonitrile, N Br 5 N /NPRT/JPHO3/016598
{1-[7-(4-isopropyl - 2-net hyl sul fanyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o

[2,3-d] pyrimdin 4-yl]-piperidin-4-yl}- nethanol 10 HO N 15
{1-[7-(2-Dbrono-4- |sopropyl phenyl)4§ 5-di nmet hyl - 7Hpyrrol o[ 2, 3-d] pyri m di n-
4-y|]- p| erj -y L-- CN 20 o

e 1di7b¢31 e by SERe O PRy Ty olo 230 prinidin

[ 2, 3- d]pyr d|n- 4-yl}-methanol, Br 25 NBr HO ~--/ N WO
2004/ 05878 ’@ ljlﬁzyé %fggﬁ 52 { 1-[7-(2,

6- di br ono- 4- chl or o- phenyl ) -2, 5-di net hyl - 7H-pyrrol o [2, 3-d] pyrimdin-4-yl]-
pi peridin-4-yl}-nethanol, Br N C

NC
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

p Br
O
NG Z

N

piperidin-4-yl}-acetonitrile,
10

15 {1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

{1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-acetonitrile,

20

piperidin-4-yl}-acetonitrile,

25 ' Z N Br



5/ ,NNBr HO~/ N 2-{1-[7-(2,
6-di b brom) 4-chl oro- phenyl ) -2, 5-di nethyl -7Hpyrrolo [2,3-d] pyrimdin-4-yl]-
pi peri di rwo-29é40s8t6ianol , 10 Br Tz~_ N C J/~N N Br HOPCWJIP20D53/0165¢8

1-[7- (4- brono- 2, 6-di rrethyl-phenyl)-2,5,6-trirrethyl-?H-pyrroIo
[2,3-d]pyrimdin-4- yl]-piperidin-4-yl}-propane-l,3-diol, NBr HONN 20
N HO{ 1-[7-(2, 6-dibromnp-4-chl oro%enyl) 2, 5-di nmet hyl - 7H-pyrro|o

[ 2, 3-d] py i_n-.4- peridin yl} etonitril , NN
Br NC ~/ ﬁ Eﬂg briime ﬁl}%?&% étr@r@mﬁﬂiﬁwll gﬁemwo}o[% 35§]@y1tlmﬂ m pyr rol o
[ 2, 3-d] pyr.i m(ﬂ % t20$%058767 PCT/ JP2003/ 016598 53

yl ] - pyr r of PE ﬁl}}ac itrile, NBr NNNCN< 5{ 1- [7-(4-brono-2,
6- di met hyl - phenyl ) - 2, 5- di net hyl - 7H—pyrro|o[23d]pyr|md|n 4-yl] -

pyrrolidin-3-yl}-acetonitrile, N Br
/N—<: }
5

{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-acetonitrile,

10 Br

ﬁN Br
ﬁC N Bl
NC

N

15 {1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-yl}-acetonitrile,

Cl

Z "N

Br

20 N N

{1-[7-(4-bromo-2,6~dichloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-acetonitrile,

2 ~ N—QBr
v
- NC



10 N ~N NC -JC N {1-[2,5-dinmethyl-7-(2,4,6-trichl oro-phenyl)-7H pyrrolo

[2,3-d]pyrimdin-4-yl]- piperidin-4-yl}-nmethanol, 15 C1 NC O /--CN\
N C' HWwBRo@D8761-[ 7- ( 2, PCT/JP2003/016598

6-d| chl oro-4-trifluoromnethyl-phenyl)-2,5-dinethyl-7Hpyrrolo [2, 3-

dl pyrimdin-4-yl]-piperidin-4-yl}-nethanol, C NF F ~NNC 4 25 HO N,

3-{ 1-[7-(4-chloro-2, 6-dinethyl - phé&yl) 2,5, 6- tirrethyl 7H pyrrol o

[2,3-d]pyrimdin-4- yl]-pi perldl -1 -ol, WO 2004/ 05876

PCT/ J P20d3/[G4@edibromap-#isopropyl Rhw(yl) il,@%tﬂineﬂpﬁ 7@I¢pz9ﬁ<|>le[?@3élpyrlml in-4-

6-di met hyl - phenyl)-2,5, 6-trinethyl-7Hpyrrolo [2 3-d] pyri mdin-4-yl]-

pi peri di HE-Riperdipgnyltraestanitidec; 10 NC-CN /, N N-

{1-[7-(2,6-Dichloro-4-trifluoronethyl - phenyl) 2, 5 di met hyl - 7H pyrrol o [ 2, 3-

Br
5 p—
Nc/—CN \N—/<\l i

{1-[7-(2,6-dibromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-acetonitrile,
10

Br
ﬁ{ )~
N \_ N Br
O
15  {1-[7-(4-methoxy-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl}-piperidin-4-yl}-acetonitrile,
“ "N Q
O
NG N—L

20

{1-[7-(4-methoxy-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

y1]-piperidin-4-yl}-acetonitrile,



d] pyri mdin-4-yl]-piperidin-4-yl}-acetonitri
4 ~~ -// N~ NC 1- [7-(4-bronp-2, 6-dinethy
6-t ri met WbD-280/qs9T0r0l 0 [ 2, 3-d] pyri m di n-4-yl
NBr NC- CNN-~ 25

1-{1-[7-(4-brono-2, 6-di met hyl - phenyl )-2,5,6-trimethyl -7Hpyrrolo

[2,3-d] pyrimdin-4- yl]-piperidin-49l}-ethanol, W 2004/ 058767

PCT/JPZOO 59 N

1-{1-[7- (3{ %1 @p#@w 2 %'Hff@?thylrg*t?wgr?yi ﬂ@ﬁghyil 71§ B SRIPY RiEYr ol 0 [ 2, 3-

d rim er 4-yl }-ethanol, S \F\//N 10 HO 1-{
1][F7)y(|4 ﬂi 8’rp8r1 1n64§1}p &he%yl}) 2,5, 6-trimet hyl - 7H-pyrro|o
[

)

[

- phenyl) -2, 5,

le, A 15/~ NF /--( ,N NC
I
]- 20 azeti ecagpP3osardsemnitril e,

3-d]pyrimdin-4 yl]-piperidi n-4-y|}-ethano|, 15a /--( ,NNHO ~-/
/[t 1-{ 1-[7-(4-chloro-2, 6-dinet hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o
3-d] pyri mdin-4- 20 yl]-piperidin-4-yl}-ethanel,

2,
\ -
2,

Ci

{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

ﬁr\l Cl
O
NG Z

N

piperidin-4-yl}-acetonitrile,
10

15 8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

8-aza-bicyclo[3.2.1]octane-3-carbonitrile,

Z N Br

NC‘@N \N_—_/{l

20

8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-8-

aza-bicyclo[3.2.1]octane-3-carbonitrile,

25 " "N— Br

NC-@N \Nj/<\|



NCIl /-CNNHO~ 25

{1-[7-(4-Dbrono-2, 6-di net hyl -phenyl)-2,5,6-trinethyl-7H pyrrol o[ 2, 3-d] pyrim
di n-4- ylwoeemtskyel- pi peri di n-4-yl }-nethano 1, WO 2004/ ®687382003/016598

PCT/ JP2003/ 016598 56 NBr HO N ,NO NJ5

{1-[7-(4-Dbrono- 2, 6-di net hyl - phenyl ) 2,5-di nethyl - 7H pyrrol o
[2,3-d]pyrin1din 4-yl]- 3-methyl -pBPeridin-4-yl}-methanol, N Br 10 HO N N
N { 8- br ono thyl -phenyl)-2,5 6-tri TH- py

[2,3- d] py {r«hbwm-%rqlmsﬂlakahw P& tpgleﬂiY117chr@19ﬂ£E3 Hﬁwgﬂ@p Ly N Br
/,-CN N

{ -[7- (4- Wf%ﬂmmf 5Pt - phenyl ) - 2, 5- di met hyl - 7H pyrrol o 2, 3-d] pyri ni di n
-4-yl]- 8-aza-bicyclo [3.2.1]oct-3- yI} met hanol, NBr ~--~1 NN 25 HO'" u/
~ {8-[7-(4-brono-2, 6-di net hyl -phenyl)-2,5,6-trhknmethyl-7H pyrrol o
[2,3-d]pyrimdin-4- yl]-8-aza-bicyclo [3.2.4 ]Jo -yl }-acetonitrile, WO
2004/ 058767 PCT/JP2003/016598 ~°N Br

’ JORE!
NG N-Q

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

NC NJ\

pyrrolidine-3-carbonitrile,

10

15  1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

azepane-4-carbonitrile,

Br

NC

20

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-

azepane-4-carbonitrile,

25 ~ "N Br



57 NBr r-(~ ,Nx ~NNC~~/ ~ 5

{8-[7-(4-Dbrono-2, 6-di net hyl - phenyl) -2, 5-di net hyl - 7H pyrrol o

[ 2, 3-d] pywOrmoai/as877yl | - 8-aza-bicyclo [3.2.1 ]Joct-3-yl } Pacarzosprassse, N Br
10 NN NC ~~///] N~ 2- { 1-[7-(4-brono-2, 6-dinethyl-phenyl)-2,5,
-trimethyl -7Hpyrrolo [2, 3- d]pyrlmdln 4.
|]1-piperidin-4-yl}-nalononitrile, 215 NBr NC >CN N NC N~ 2-{ 1-

4

6
y
5 S oyt %@%ﬁh%%éwﬁ 63&13{@; SR IT S Sl RimtinAl - o
NC N~ 25%@ £i ﬁ€1214 di. herL )-2,3, 6-trinmethyl-lHpyrrolo

[P2,3- b] py? P XFBEy Blipﬁfé lP‘ar Car Jet hanol , WD 2004/ 058767

CT/ JP2003/ 016598 58 CI N C N IN
ﬁ“

{1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-
" 4-yl]-piperidin-4-yl}-methanol,
10 S/

15 {1-[7-(2-bromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

piperidin-4-yl}-methanol,

~O
20 HO N—Q

{1-[7-(2,4-dibromo-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-
4-yl}-methanol,



HO 5 2-{1-[1-(4-brono-2, 6-dinethyl-phenyl)-3,6-dinethyl-1H pyrrolo
[2,3-b]pyridin-4-yl]- piperidin-3-yl}-ethanol, NBr 10 NHO { 1- [1-(2,
4- di chl orwophermsB)e72, 3, 6-trimethyl-1H pyrrolo PCT/JP2003/016598
[2,3-b] pyridin-4-yl]-piperidin-4- yl}-methanol, 15 C N C N HON\ x {
1- [1-(4-brono-2, 6-dinethyl-phenyl)-3, 6-dinethyl-1Hpyrrolo [2,

3-b] pyridin-4-yl]- 20 piperidin-4-9R}-nethanol, NBr /,-C HON/N 25 2-{
1-[1-(2, 4-di chl oro- phenyl 1-2, 3, 6-trinethyl-1H pyrral o o

[ 2, 3- b] pydir i & Crdiprqroesitrsbiqrainhenyd)-¢Sydimetiyhd H-ryniololaeh i lpsgmédin-4-y1]-

PCT/ JP2003/016598 .. 59 CI N ~C HOJ/-CN N5

2-{1-[ 1- (APHIBE-3} &ethangb hyl - phenyl ) - 3, 6- di net hyl - 1H pyrrol o
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-ethanol, N Br 10 HO /-CN N 3-{

1-[1- (2, 4-di chl oro- phenyl)-2, 3, 6-trin'ethyl-1l—l-p§FroIo
[ 2, 3-b] pyridin-4-yl]-piperidin-
5 atay
N—Q\
| HO N—4

Cl
NBr

._Q

2-{1-[7-(2,6-dibromo-4-chloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

Br
2 N@—Cl
HO N—Q

15 1-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

piperidin-4-yl}-ethanol,
10

yl}-piperidin-4-yl}-propane-1,3-diol,

Z "N Br
N—\ N
/)
N
HO

{1-[7-(2,6-dibromo-4-chloro-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

20

piperidin-4-yl}-acetonitrile,

Br

25 pQCI
. N—\  NBr
O

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6~trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-



| }-propan-1-ol, C 15 N-A NNHO 3-{

1- (4- brono- 2, 6-di net hyl - phenyl ) -3, 6-di net hyl - 1H pyrrol o

2, 3- b] pywoaoow/ossiel] - 20 pi peridi n-4-yl}-propan-1-ol, NPBT/JP20BI016598~ HO 25
[1- (2, 4-dichloro-phenyl)-2,3, 6-trinmethyl-1H pyrrolo [2, 3-Db]

pyridi n-4-yl]-piperidine-3- carbonitrile, WO 2004/058767 PCT/JP2003/ 016598
60 CI NC NNNC 5 1-[1-(4-bro®s 2, 6-dinethyl-phenyl)-3,

6-di met hyl - 1H pyrral o [ 2, 3-bl.pyridin-4-yl]- piperidine-3-carbonitrile, N
Br NN Iﬂ}N@T?“¥nf&ﬂ%2?@paﬂ%ﬁioro-phenyl)-2,3, 6-trimethyl-1Hpyrrolo

[2,3-b] pyridin-4-yl]-piperidin-3- yl}-acetonitrile, C 15 NC NN CN
N \mN |
Ncﬁ N—4

p -

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

4-
1-
[

1

pyrrolidin-3-yl}-acetonitrile,

10 ﬁN Y
\
NC N‘(

{1-[2,5-dimethyl-7-(2,4,6-trichloro-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-yl}-methanol,

Z N cl

20  {1-[7-(2,6-dichloro-4-trifluoromethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-piperidin-4-yl}-methanol,

cl
— F
/—CN \ Nl
25 HO A N—Q

3-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-propan-1-o],



1- [1-(2,4-dichloro-phenyl)-2, 3, 6-trinmethyl-1H pyrrolo

[ 2, 3-b] pyridin-4-yl]-piperidine-4- 20 carbonitrile, C N C NCCN ~N 25
1- [1- (4-WoaneH@Es766- di met hyI-phenyI) 3, 6-di et hyl - 1H ppCTaPz03/016598
[2,3-b]pyridin-4-yl]- piperidine-4-carbonitrile, W 2004/ 058767

PCT/ JP2003/ 016598 61 Z N Br C—-% N NS5

{1-[1-(2, 4-di chl oro-phenyl )-2,3,6 |4| nmet hyl - 1H pyrrol o[ 2, 3-b] pyridi n-4-yl]-
pi peridin-4- yl}-acetonitrile, G NOC "--" NCNN, 10 2-{

1-[1- (4- brono- 2, 6-di net hyl - phenyl )-2, 3,6-trinethyl-1 rrol o

[ 2, 3- b]pyr|d|n4yl] pi peri di n-3-yl }-et hanol &o
{1-[1-(4-bromo-2, 6-dinethyl-phenyl)-2,3, 6-tri y pyrrol o

[2,3-b] pyridin-4-yl]- piperidin-4-yl}-netha Q NZ NBr HJO--CN N 25
{1-[1-(4-chloro-2, 6-di net hyl - phenyl ) - 2, 3\6-¥r thyl -1 H pyrrol o[ 2, 3-b] pyrid
in-4-yl]- pi per|d| n-4-yl}-nethangly” WO 2004/ 058767\ PCT/ JP2003/ 016598

5
1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d}pyrimidin-4-yl]-

piperidine-4-carbonitrile,
“°N cl

NC—<i>N N
10 N—<

{1-[7-(2,6-Dichloro-4-trifluoromethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]-piperidin-4-yl}-acetonitrile,

Cl
15 e

/ _©4
_ F
/_<:/\N \ NCI
NC

L

1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

o

1-{1-[7~(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

20 azetidine-3-carbonitrile,

25 .

yl]-piperidin-4-yl}-ethanol,



62 NCIl /--CHONN 5 { 1- [1-(4-chloro-2, 6-dinethyl-phenyl)-3,

6-di net hyl - 1H pyrrolo [ 2, 3-b] pyridin-4-yl]- piperidin-4-yl}-methanol, N Cl
/--N N 10WwHQ®/(58767 PCT/JP2003/016598

1-[1- (4- brono- 2, 6-di net hyl - phenyl )-2,3,6-trinethyl-lHpyrrol o[ 2, 3-b] pyridin
-4-yl]- piperidin-4-yl}-ethanol, 15 NBr HO/CN N 2- { 1- [ 1-(4-chloro-2,
6-di m et hyl -pheny 1)-2, 3, 6-trimé&bhyl-1 Hpyrrolo [2, 3-b] pyridin-4- yl]
- piperidin-4-yl}-ethanol, 20N C HO/-CN N 2-{ 1- [1-(4-chloro-2,

6- di net hyl - phenyl )-3, 6-dimethyl-1Hpyrrolo |[2,3\b] pyridin-4-yl]- 25

i peridin-4-yl}-ethanol, N C Ho_/-CN N\D-2004/058767 PCT/ JP2003/ 016598
33 { 1- [1-(4-bronp-2, 6-dinethyl-phenyl\)- t - met hyl - 1H pyrrol o
2,3-b]pyridin-4-yl]- plperldln MylYy- p op m= -o , NBr 5 NNHO 3-{

[ 1- (4-chl oro-2, 6-di met hyl - pherl%D thyI 1H pyrrol o

2,3-b] pyridin-4-yl]- piperidin- yI} prop J:/L\

P
6
[
1-
[

5 1—{1—[7—(4-isopropyl—2-methylsulfanyl—phenyl)-2,5-dimethyl—7H-pyrrolo[2,3-

d]pyr1m1d1n—4 yl]-piperidin-4-yl}-ethanol,

mﬂ%

1-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

10

yl]-piperidin-4-yl}-ethanol,

15 ﬂ%}(ﬂ
N—\ N
pad Wy

1-{1-[7-(4-chloro-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

25  {1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

2

o

yl]-piperidin-4-yl}-ethanol,

y1]-3-methyl-piperidin-4-yl}-methanol,



10 N-Ad ,-~-CN\ /N HO 15

3-{1-[1-(4-chl oro-2, 6-di net hyl - phenyl ) -3, 6-di net hyl -| H pyrrol o[ 2, 3- b] pyri di
n-4-yl]- wopeed/adsT674-yl }-propan-1-ol, N\ C N 20 HO PCIiriee3bresso- 2,

6- di net hyl - phenyl )-2, 3, 6-trinethyl-1Hpyrrolo [2, 3-b]pyridin-4-yl]-

pi peri di ne- 3- carbonltrlle N Br 25 N N NC

1- [ 1- (4- br onp- 2, 6-di et hyl - phenyl ) 2%, 3, 6-tri nmet hyl - 1H pyrrol o

[2,3-b] pyridin-4-yl]- piperidine-4-carbonitrile, W 2004/ 058767

PCT/ JP2003/ 016598 64 N Br NC-N ~N 5 1-[1-(4-chloro-2,

6- di net hyl - phenyl )-2,3, 6-trinethyl-1H pyrrolio [2
pi peridi ne-4-carbonitrile, N C 10 NC -(
6- di met hyl - phenyl ) -3, 6-di met hyl;dHp ol o yridin-4-yl]-
pi peridi ne-4-carbonitrile, 15 N C (NN~ 1- [1-(4-brono-2,
6- di net hyl - phenyl )-2,3, 6-trinethyl-1 rr _dg[z, 3- b] pyri di n-4-yl
pi peridin-4-yl}-acetonitrile, 20 _

5

=b] pyridin-4-yl]-
-ghl or o- 2,

]_

{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

3-methyl-piperidin-4-yl}-methanol,

‘ Z N Br
10 HO ==
N—\ N
\—Q N4

{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-8-aza-bicyclo[3.2.1]oct-3-yl}-methanol,

20 {8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

15

8-aza-bicyclo[3.2.1]oct-3-yl}-methanol,

Jrv:ase

{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

25

yl]-8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,



N/ Br NC~-N\ ~N{ 1-[1-(4-brono-2, 6-dinethyl-phenyl)-3,

6-di nethyl -1H pyrrolo [2,3-b] pyridin-4-yl]- 25

pi peri di rwo-2géfosamet onitrile, N Br NC N ~N WO 2004/ 058 PET/IP2003/016598

PCT/ JP2003/ 016598 65 { 1-[1-(4-chloro-2, 6-dinethyl-phenyl)-3,

6-di net hyl -1H-pyrrolo [2,3-b] pyridin-4-yl]- piperidin-4-yl}-acetonitrile, N
Cl 5 FCNNNC ({ 57

1-[1-(2, 6-di brono-4-isopropyl -phenyl)-2,3,6-trinmethyl-1H pyrrol o

[2,3-b] pyridin-4- yl]-piperidin-4-yl}-methanol, Br 10 N- -( ,NNBr HO
~/ { 1-[1-(2, 6-dibrono-4-isopropyl-phenyl)-38, 6 ¢~qethyl-1H pyrrolo
[2,3-b] pyridin-4-yl]- piperidin-4-yl}-nethafiolN BrN N NBr HO
~~~[1111] { 1-[2,3,6-trimethyl-1-(2,4 -tr ong=phenyl ) - 1H pyrrol o
[2,3-b] pyridin-4-yl]-piperidin- 20 | IN th9NoI, Br NBr F( ,NNBr HO
~--/ 25 NC N

{1-[3,6-dinethyl-l-(2,4,6-tribronn-phenyl)-l;fbyrrolo[2,3-b]pyridin-4-y|]-p
i peridin-4- .

{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,

~ "N Br
” O
N—\ N
NG N—Q;

2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-malononitrile,

15
Z "N Br
O
N—\ N
NG N—L
2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
20  yl]-piperidin-4-yl}-malononitrile,
Z N Br
O
N—\ N
NG N—{
25

2-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

3-yl}-ethanol,



yl}-methanol, Br N Br ~\N NBr HO v WO 2004/ 058767 PCT/JP2003/016598 66 ({
1- [1-(4-bronp-2, 6-dichloro-phenyl)-2,3, 6-trinmethyl-1H pyrrolo

[ 2, 3- b] pywOdoow/058%617] - pi peridin-4-yl}-methanol, C N BCT/JB2003/MGE598 HO {
1-[1- (4- brono- 2, 6-di chl oro- phenyl ) -3, 6-di met hyl - 4H pyrrol o
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-nmethanol, C 10 _ N Br F_CN NC {
1-[2, 3, 6-trimethyl-1-(2, 4, 6-tri>$hl oro-phenyl)-1H pyrrolo
[2,3-b]pyridin-4-yl]-piperidin- 15 4-yl}-nmethan®, C N CI N NC HO ---//

20
2, 3-b] pyri din-4-yl]-
25 HO

{1-[3,6-dinethyl-1-(2,4,6-trichl oro-phenyl
pi peridin-4- yl}-nmethanol, CI N Cl

HO

2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-3-yl}-ethanol,

z N@Br
10 /_ng \_/ N
HO

{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[ 2,3-b]pyridin-4-yl]-piperidin-4-

yl}-methaﬂol,

15 Cl
Al
N N
O

{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

2 N\QBr
N —N
HOﬁC \

2-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

20  piperidin-4-yl}-methanol,

25

4-yl}-ethanol,



1- [1-(2, 6-dibrono-4-chloro-phenyl)-2,3, 6-trinethyl-1H pyrrolo
-b] pyridin-4-yl]- piperidin-4-yl}-methanol, WO 2004/ 058767
JP2008 000653876767 Br N C ~_ N /NBr HO ~--/ 5 PCT/JP2003/016598
1- (2, 6-di brono- 4- chl or o- phenyl ) -3, 6-di net hyl -1 H pyrrol o] 2, 3-b] pyri din-4
- piperidin-4-yl}-methanol, Br . NC /-( ,N/ NBr HO ~/ 10 {
- (4- et hoxy- 2, 6- di net hyl - phenyPf-2, 3, 6-trinethyl - 1H pyrrol o
-b] pyridin-4-yl]- piperidin-4-yl}-nethanol, NO- 15 ~-N/ N HO {
- (4- et hoxy-2, 6-dinethyl-phenyl)-3, 6-dinmethgl-1H pyrrol o
-b] pyridin-4-yl]- piperidin-4-yl}-nethanol|, 20)N.O HO-~N /N {
(2- brono- 4-isopropyl - phenyl ) -3, 6-dine N @. elo [2, 3-Db]
idin-4-yl]- piperidin-4-yl}-nmethanol_ ,_Br N~ ~ HON /N WO

4/ 058767 PCT/ JP2003/ 016598 68—/_CN TN
HO N\ /

N
PWEREWR—— =W

Q_ 1

9

NN 'K

o
Q=S /s e

2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,

~ N@»Br

3-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4~yl}-propan-1-ol,

Cl
15
A<
/_/_C NN
HO

3-{1-[1-(4-bromo-2,6-dimethyl-pheny1)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

4 N~§—:—>~Br
/_/_GN Wa
HO

1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-3-

2

@)

piperidin-4-yl}-propan-1-ol,

25

carbonitrile,



{ 1-[21-(4-isopropyl -2-nethyl sul fanyl - phenyl )-3, 6-dinethyl-1H pyrrolo
[2,3-b]pyridin-4- yl]-piperidin-4-yl}-methano 1, s 5 /-CN N

{1-[1- (2, wodntwwssm7phenyl ) - 3, PCT/JP2003/016598

6- di met hyl - 1H pyrrol o[ 2, 3-b] pyri di n-4-yl]-piperidin-4- yl}-methanol, Br 10
_ N Br HON N {

1-[1-(2-bronmo-4-trifluoromethyl - phé8yl) -3, 6-di met hyl - 1H pyrrol o
[2,3-b]pyridin-4- 15 yl]-piperidin-4-yl}- methgol, Br - F N(F /--CHONN
20 { 1-[2,3, 6-trinethyl-1-(2,4,5-tribrono ph yl)-1H pyrrol o
[2,3-b]pyridin-4-yl]-piperidin- 4-yl}-net NBr NNBr 25 HO{
1-[3, 6-dinmethyl-1-(2,4,5-tribrono-phenyl - 1 éilo

[ 2, 3-b] pyridin-4-yl]-piperidin-4- nmet, WO 2004/ 058767

PCT/ JP2003/ 016598 69 Br aN O-Br (r--N—\N VNN Br  HO ~/

NC
5 1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidine-3-carbonitrile,

Br

10 NC
{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-3-
yl}-acetonitrile,

Cl
15 4 NOG
N \— y N

1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-

cl
-~ N@—CI
NC@N N N

20 carbonitrile,

25
1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-

piperidine-4-carbonitrile,



6- di chl or o- phenyl )-2, 3, 6- trlng\wy -1
pi peridin-4-yl}-et hanol

[ 1- (2, 6-di bronop-4-isopropyl -phenyl)-2,3,6-trinethyl-1Hpyrrolo[2,3-b]p
n- 4-wol2pe4pispmri di n-4-yl }-ethanol, Br N ~N N 10 H®CBrIP2003/016598

-[1- (2, 6-di brono-4-i sopropyl - phenyl ) -3, 6-di net hyl - 1H pyrrol o

-b] pyridin-4- yl]-piperidin-4-yl}-ethanol, Br N15 _/--CN\ / N Br
-[2,3, 6-trimethyl-1-(2,4, 6-tri®Br ono- phenyl) 1H pyrrol o

-b] pyridin-4-yl]- piperidin-4-yl}-ethanol, Br 20 NBr HO CN N Br
-[3,6-dinmethyl-1-(2,4, 6-tribrono-phenyl)-1Hpyrrolo

-b] pyridin-4-yl]-piperidin- 4-yl}-ethay 2% N\ / Br --/--CN\

HO WO 2004/ 058767 PCT/ JP2003/ 016598 70“2- [1 (4- brono- 2,

o/[2, 3-b]pyridin-4- yI]-
HO

5 {1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
Cl
e
N N
Vataw

2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

yl}-acetonitrile,

10

piperidin-3-y1}-ethanol,

| 2 N@Br
b ' /_§:/\N \ /N
HO

{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

Z N@-Br
N _N
HO/—C \

25  {1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin—4-yl}-methanoi,
20

piperidin-4-yl}-methanol,



2-{ 1- [1-(4-brono-2, 6-dichloro-phenyl)-3, 6-dinmethyl-1H pyrrolo
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-ethanol, 10 CI N_Br _O_ _/~N NC
15 WO 2004/058767 PCT/JP2003/016598
2-{1-[2,3,6-trinmethyl-1-(2,4,6-trichl oro-phenyl)-1H pyrrol o[ 2, 3-b] pyridin-4
-yl]- piperidin-4-yl}-ethanol, I NC NNA 20 HO ~~--// 2-{ 1- [3,

6-di methyl -1-(2,4, 6-trichl oro-phe®#l )-1H pyrrol o
2,3-b]pyridin-4-yl]-piperidin- 4-yl}-ethanol, CI 25 NC1l _ /--CN/ N

—

HO WD 2004/ 058767 PCT/JP2003/ 016598 71

2-{1-[1-(2, 6-di bronp-4-chl oro-phenyl )-2,3, |6-trjaethyl -1H pyrrolo
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-et N; NcCl 5 _ /--CN N Br
HO 2-{1-[1-(2, 6-di brono-4-chl oro-ph | ) - - di pet’hyl - 1H pyrrol o
[2,3-b]pyridin-4-yl]- piperidin-é-_y@\{ noly 720 Br N O C _ /-- NN
Br HO

{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-methanol,

~ N@—Cl
10 HOWCN W

2-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,

15 ~ N@-Br
N—( N
HO—/_C N\ /

2-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,

20
Z "N— cl
N —_N
HOfC \

2-{1—[1-(4-chloro-2,6-dimethy1—phenyl)-3,6-dimethyl;1H-pyrrolo [2,3-b]pyridin-4-yl]-

2 N%}Cl
N— N
HOJ—C N\ /

25 piperidin-4-yl}-ethanol,



HO ~/ 15

2-{1-[1-(4-net hoxy- 2, 6-di net hyl - phenyl )-2,3,6-trinethyl-1H pyrrol o[ 2, 3-b] py
ridin-4- wD2e@i/gseta7di n-4-yl }-ethanol, N o HO / CN N 20 P2T{JP2003/016598

1-[ 1- (4- met hoxy-2, 6-dinethyl - phenyl) 3, 6-di net hyl - 1H pyrrol o

[ 2, 3-b] pyridin-4- yI] pi peridin-4-yl}-ethanol, 25 NO HO-/--CN N WO

2004/058767 PCT/ JP2003/ 016598 72 23{
1-[1- (2- brono-4-i soprqpyl - phenyl) neth | - 1H pyr L

2, 3- b] py+itilhL4byemo 3;5’1 ?}é}eﬂa’lwhan)a)? 3é llﬁpywéfi%b]mwnm‘*zﬂl-{ 1-
-(4-is 0 I- - anyl - phenyl) - 3 6- di net hyl - 1H-pyrrol o

b]pylsl%}? 'ZIY %’l“bt'?’{din4yl} ethanol, 10 S HO-/--CN N 15

[1-(2, 4- dlbronD phenyl ) - 3, 6- dlnethyl 1H pyrrol o[ 2, 3-

n-4- yl}-ethanol, aNN Br Br HO_ "-'N 2
6- trlnethyl-l-(z 4,5-tribrono- phenyl)
pyridin-4-yl]- plperldln 4-yl }-et hanol,

]
> ' N7\

b] pyri di n-4-yl] - pi

i di

{
erial
[,3
-b

OOI\)_

[
[1
[2
2-
p
1-
[2

HO

3-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yI]-

2 N@—a
/__/_<:/\N Wa
HO

15  3-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

- N@*CI
/_4/—%<:3N Wa
HO

piperidin-4-yl}-propan-1-ol,
10

piperidin-4-yl}-propan-1-ol,

20
1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-3-carbonitrile,
7N Br
25 </ NN

NC

1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,



25/ NBr HO ~-/ 2-{ 1-[3, 6-dinmethyl-I-(2,
4,5-tribrono-phenyl)-1Hpyrrolo [ 2, 3-b] pyridin-4-yl]-piperidin-

4-yl } - et aO@0Y4/088762004/ 058767 PCT/ JP2003/ 016598 73 Br PRTBP2003/616598 CN N Br
HO 5 2-{ 1- [5-brono-I1-(4-chloro-2, 6-dinethyl-phenyl)-3,

6-di net hyl -1H-pyrrolo [2,3- b]pyridin-4-yl]-piperidin-4-yl}-ethanol, HO N
INNC 10 Br 3-{ 1- [1-(2, 6-diB%np-4-isopropyl-phenyl)-2,3,
6-timethyl-1H pyrrolo [2,3-b]pyridin-4- yl]-piperidin-4-yl}-propan-1-ol, 15
Br N N NBr HO 20
3-{1-[1-(2, 6-di brono-4-isopropyl - phenyl) yl -1 H pyrrol o[ 2, 3-b] pyri
din-4- yl]-piperidin-4-yl}-propan-I|-ol, rHO 3-f 1-[2, 3,

6-timethyl-1-(2, 4, 6-tribrono-pheny 1H r ol 2, 3-b]lpyridin-4-yl]-
pi peridin-4-yl} -propan-I-ol, WN@B04/ 67 ®CT/ JP2003/ 016598 74

1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,

- N%}Cl
10 NC@N N N

1-[1-(4~-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,

15 /_ N@-Ci
NC—GN NN

{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-acetonitrile,

20
~ N Br
N—( N
NC/—<———/\ \_¢

{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

Z N‘@‘Br
N B N
NC/—C N\

25 piperidin-4-yl}-acetonitrile,



Br NBr NNBr 5 HO 3-{1-[3,

6-dinmethyl-1-(2,4,6-tribrono-phenyl)-1H pyrrolo

[ 2, 3- b] pyWwDdoow/058%617] - pi peri di n- 4-yl}-propan-1-ol, Br RCTOPBI03/00B9N NBr HO
3-{1-[1-(4-Dbrono-2, 6-di chl oro-phenyl)-2, 3, 6- trlrrethyl-ll—l-pyrrolo

[ 2, 3-b] pyridin-4- yI] pi peridin-4-yl}-propan-l-ol, C 15 NBr N~\ /N C
HO -/-C 3-f 1-[1-(4-brono-2, 6-di &3l oro-phenyl) - 3 6- di rrethyl 1H pyrrolo

[ 2, 3-b] py p per|d| 4-y| }-propan-1 - Cl N.Br N NCI HO
b 3 ¢ o ol ol didil ey gl 266 fintsshar B pranipld > Bleysia el

[ 2, 3-b] pyr.i di. r|d|n4yl} propanl-ol WO 2004/ 058767

PCT/ JP2 od@?ﬁi‘gﬁés% ‘?‘Set%i“?fel - NCI

| @3*%?

{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-

yl]-piperidin-4-yl}-methanol,

Br
N NBr
sy

{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

Br

~ "N

N —__NB
HO@E; 1

{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

' Br
2 NOBr
f—CN N Br
HG N\ /

25  {1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

Br
d N@—Br
/—CN N Br
G N\

piperidin-4-yl}-methanol,
15

20  4-yl}-methanol,

yl}-methanol,



5 3-{1-[3, 6-dinethyl-1-(2,4,6-trichloro-phenyl)-1H pyrrolo

[2,3-b] pyridin-4-yl]- plperldln- 4-yl}-propan-1-ol, C (N.C --0- 10 N NC
HO 3-{ IwpRe¢A5676di br ono- 4- chl or o- phenyl ) -2, 3, 6-tri et irgTARIOPYTGSHH O
[2,3-b]pyridin-4-yl]- piperidin-4-yl}- propanl-ol Br 15 N 0O C N NBr HO
3-{1-[1-(2, 6-di brono-4-chl oro- phenyl) 3, 6-di rrethyl 1H pyrrol o

[ 2, 3-Db] yr|d|n4yl] 20 plperldln@yl} propan-l-ol, Br N C N NBr HO
25 3-{1-] 4- net hoxy-2, 6-di pet phen hyl. - 1H pgyrrol o

[ 2, 3- b] pyHi b #-9r° ?6-@%93512 yﬂ%@pﬁ‘ Hi%?}éﬂ:ﬁ‘W{miﬂé’gg’éB%%%‘?@%

PCT/ JP2003/ 0165 3 1 76etN 0, NHO 5 3-{ 1- [I|-(4-nethoxy-2,
6- di methyIf ?{h B )5}? I%ana *met hyl -1 H-pyrrolo [2,3-b] pyridin-4-yl]-
pi peridin-4-yl}-propan-1-ol, aNN O

Cl
4 N—@—Br
> /—<:>N \ /NCI
HO

{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

cl
4 N—@—Br
N— NCi
Ho/_<:> \_4

{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

piperidin-4-yl}-methanol,
10

15  4-yl}-methanol,
Cl

~ N cl
/—CN NCl
HG N\ /

20  {1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-methanol,

Cl

2\
ﬁCN N Cl
HO \_/

{1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

Ci

25

piperidin-4-yl}-methanol,



1 0 HO 3-{

1-[1-(4-isopropyl-2-nethyl sul fanyl - phenyl) -3, 6-di net hyl - 1H pyrrol o

[ 2, 3- b] pywDdoew/0547671 | - pi peri di n-4-yl }-propan-1-ol, 15 SPCTNPMN03Di659¢ - C HO
20

3-{1-[2,3,6-trinethyl-1-(2,4,5-tribrono-phenyl)-1H pyrrol o[ 2, 3-b] pyri di n-4-
yl]- piperidin-4-yl}-propan- I-oI B7 N OBr NBr 25 HO 3-{ 1- [3,

6-di methyl -1-(2,4,5-tribrono- phenyl) 1H pyrrolog

[2,3-b] pyridin-4-yl]-piperidin- 4-yl}-propan I-of WO 2004/ 058767

PCT/ JP2003/ 016598 77 Br N Br N N Br l(4-brorm-2,

6- di net hyl - phenyl )-2, 3, 6-trinethyl- pyridin-4-y|]-

pi peridin-4-yl }-ethane-1, 2-diol, N Br J' N 1-{

1-[ 1- (4-bromo-2, 6-di rrethyl-phe% @r 1H—pyrro|o

[2,3-b] pyridin-4-yl]- piperidin-

=yl }-ethane-1\2-diol, 15 HNBr O -

5 {1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y]]-

Br
2 N@-Cl
N N Br
ety

{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidin-4-yl}-methanol,

10

piperidin-4-yl}-methanol,

15 N—( N
HOﬁG \

{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

piperidin-4-yl}-methanol,

20 /_ N%_:_%o\
N N
HOﬁC \

{1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

Br
/N—< >—<
N ﬁN
HOﬁC \

piperidin-4-yl}-methanol,
25



HQ C N 1-{ 1-[1-(4-brono-2, 6-dinethyl-phenyl)-2,3,6-trinethyl-1H pyrrolo
[2,3-b]pyridin-4-yl]- 20 piperidin-4-yl}-propane-1,3-diol, NBr HO NN
HO 25 1- {wO-2pd+o5476r ono- 2, 6-di net hyl - phenyl) -3, 6-di neraylirides/piaseol o
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-propane-1, 3-diol, W 2004/ 058767
PCT/ JP2003/016598 78 NBr HO ~N HO 5 1- [1-(2,

6- di br ono- 4-i sopropyl - phenyl ) -2, 3, ®trinmet hyl - 1H pyrrol o

,3-b idin;4-vyl]-.Ri idine-4- ptrile, ~/
R o e R
2,3-b j-di. - L, 1.5+ R i.di ne-4- bonitrile, B 15 NG-( ,NNB
[1-[2, 3], g}lg’ir]iddﬁé‘?@l#}y-lk% ear“éplt {i br omo- pﬁglnylrl)-(lal—l- p;/rrol 0 ( r
[2, 3-b] pyridin-4-yl]-piperidine- 4-carbonitrile,,Br 20 NOBr NC-( ,NN
Br

S
5 poa—
HOﬁCN NN

{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

Br
Savs
N _—N
HOﬁC \

{1-[1-(2-bromo-4-trifluoromethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-

Br
F
7 N —F
v F
N N
HG N\ /

20 {1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

yl}-methanol,
10

15  yl]-piperidin-4-yl}-methanol,

4-yl}-methanol,

Br
2 NQBr
N—( N Br
25 HOﬁC \

{1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

yl}-methanol,



1-[3,
6-dinethyl-1-(2,4,6-tribrono-phenyl)-1H pyrrol o[ 2, 3-b] pyridin-4-yl]-piperid
i ne-4- cawbani4astieg, 25 Br N Br NC-CN N Br WO 2004/ 058€&74P2003/016598

PCT/ JP2003/ 016598 79 1-[1-(4-brono-2, 6-dichloro-phenyl)-2,3,
6-trimethyl-1Hpyrrolo [2, 3-b]pyri d| n-4-yl]- piperidine-4-carbonitrile, Cl
NBr 5 NCCNNGOG 1-[1-(4-bronp-2,°

6- di chl or o- phenyl ) - 3, 6-di net hyl -1 H-pyrrol o[ 2, 3B
pi peridi ne-4-carbonitrile, C 10 aN Br _ NG - (

[ 2, 3-b] pyridi n-4:yl ] - pi peridine- 15 4=
NCI 20 1-[3, 6-dinmethyl-I-(2, 4, rici lphenyIEsr 1H pyrrol o
[ 2, 3-b] pyridin-4-yl]-piperidi ned@- le, I NOC NC-( ,NNO 25

~/  1-[1-(2, 6-dibrono-4-chloro-phenyl)-2,3,6-trinethyl-lH pyrrolo
[2,3-b] pyridin-4-yl]- piperidine-4-carbonitrile, W 2004/ 058767

PCT/ J Pgo0Ql{q1[@&@,%—dibromo—4-isopropy1—phenyl)—2,3,6-trimethyl—1H-pyrrolo[2,3-b]pyridin—4-

Br

/N‘<, >——<
N _NB
o/ N

2-{1—[1-(2,6-dibromo-4-isopropyl—phenyl)—3,6—dimethyl-1H-pyrrolo [2,3-b]pyridin-4-

]pyrldln 4-yl] -

C N A -0- NG( ,N

yl]-piperidin-4-yl}-ethanol,

10

yl}-piperidin-4-yl}-ethanol,

Br
Z N
. e nza
HO N\ /

2-{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl}-ethanol,

2-{1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol,

Br
25 )
2 N*@vBr
N N Br
HOJ‘C \_4



80 Br N-O NG-( ,NNBr 5 1- [1-(2, 6-dibrono-4-chloro-phenyl)-3,

6-di net hyl - 1H pyrrolo [ 2, 3-b] pyridi n-4-yl]- piperidine-4-carbonitrile, Br
N C  NCwWQ2bb4995Br6710 ~/ 1-[1-(4-met hoxy-2, 6-di et hyl PoRangdo}e 5983,
6-tinethyl-1 Hpyrrolo [2,3-b]pyridin-4-yl]- piperidine-4-carbonitrile, N O
15 NGN N 1= [1-(4-nethoxy-2, 6-dinethyl-phenyl)-3, 6-dinethyl-1H pyrrolo
[2,3-b]pyridin-4-yl]- piperidine-4-TWarbonitrile, 20 NO NG-( ,NN
1-[1-(2-braono-4-isoprapyl -phenyl)-3, 6-dinmethyl-1 Hpyrrolo

[2, 3 b] py#ildith-dbgao- giehoesRenslca s fomict pi-d H-pgrair 2. Kb w4l v
2004/ 058767 QﬁT/JP 0%%@0 6598 81

1-[1 - (4- i BBEHIBYrYoRanRL | sul f anyl - phenyl ) - 3, 6-di met hyl -1 H-pyrrol o
[2,3-b]pyridin-4- yl]-piperidine-4-carbonitrile, N N 5 NC (N /I

1-[I-(2, 4-di br ono- phenyl ) - 3, 6-di net hyl - 1H pyrr ol Gl

[2,3-b] pyridin-4-yl]-piperidine-4- carbonitrij e,

Br

2-{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-

cl
d N—<;:>%—Br
N—{ NI
HO_/F_<::> \ 4

15 2-{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,
10

piperidin-4-yl}-ethanol,

Cl
4 N—<::>%—G
N _NCI

2-{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol, |

Cl
25 ‘ - N‘QCI
N N Cl
oS



10 NBr NC( ,NN
-(2-brono-4-trifluoronethyl-phenyl)-3,6-dinmethyl-lHpyrrolo

- b] pywDdoow/058%67] - pi peri di ne-4-carbonitrile, 15 Br PCTNP2005/B1658C- CN N
, 3, 6-trimethyl-1-(2,4,5-tribrono-phenyl)-1H pyrrolo

b] pyri di n-4-yl]-pi per|d| ne- 20 4-carbonitrile, Br N Br NG (N N Br 25
3, 6-dinmethyl-1-(2,4,5- trlbromﬂjphenyl) 1H pyrrolo

J

P2008 58 i ok PhRey IR Bie by H-PYTEo oG ¢k iy -1

,
[
2,
[

B

1-11
[2,3
1-[2
[ 2, 3-
1- |
[ 2, 3-
PCT/
6- di
pi pe
{1-]
[ 2, 3-

di met hyl ny 2,.3 6tr|rrethyl 1H pyrrolo [2, 3-b]pyridin-4-yl]-
|pr|d|n W%}ﬁ“‘}”ﬁc%%ﬁhnle - I0 NCNN /'-C
1-[1-(2, 6-di brono-4-isopropyl - phenyl) 2,3, 6- trlrrethyl 1H pyrrol o
, 3-b]l pyridin-4- yl]-piperidin-4-yl}-acetonitrife, Br 15
7N
5
2-{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
10

Br
~ N—@—Cl
N N Br
et v

15 2-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-

4 N%}O\
N N
HOJ_C N\

2-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

yl}-piperidin-4-yl}-ethanol,

20

piperidin-4-yl}-ethanol,

25 72
_N~<: >—o\
N N
HO—/_C N\



/[~N /--( ,NNBr NC~/ { 1- [I-(2, 6-dibrono-4-isopropyl-phenyl)-3,
6-dinethyl-1 Hpyrrolo [2,3-b]pyridin-4-yl]- 20

pi peri di rwo-290dossmetonitrile, Br /,--( ,NNBTr ~-/ NPCIBP$003/0{623983,
6-trinmethyl-1-(2,4, 6-tribrono-phenyl)-1H pyrrol o

[2,3-b]pyridin-4-yl]-piperidin- 4-yl}l-acetonitrile, WO 2004/ 058767

PCT/ JP2003/ 016598 83 Br N Br /-- NBr NC 5

{1-[3,6-d y n4y|] p
i peri din- Zrﬁyﬁ e "68{"8 ‘fl SPP’PBY %*PHYR%?%YF&&P%%?NY % bil?yf didr4 dﬂjq
1-[1-(4-b AT

6- di chl orggjgﬁenﬁ ﬂ}z‘?‘ﬂ?“@}’t rimethyl -1 H-pyrrolo[ 2, 3-b] pyridin-4-yl]-

pi peridin-4-yl}-acetonitrile, Br 15 ~---( ,NO NG ~/ { 1-[1-(4-brono-2,

6- di chl or o- phenyl )-3, 6-dinmethyl-1H pyrrolo BNbi di n-4-yl]

2-{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-

/
S
/N—< >—4
N—( N

15 2-{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

Br
)
N ——N
HOfG \ 4

2-{1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[ 2,3-b]pyridin-4-yl]-

4-yl]-piperidin-4-yl}-ethanol,
10

y1}-ethanol,

20

piperidin-4-yl}-ethanol,

25

2-{1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-ethanol,



pi peridin-4-yl}-acetonitrile, C 20 NOBr F-CNNC NC { 1-[2,3,
6-trinmethyl-1-(2,4, 6-trichloro-phenyl)-1H pyrrolo

[ 2, 3- b] pywOdoow/058%617] - pi peri din- 4-yl}-acetonitrile, ClI P2F/JR20058/01659CN NCI
NC WD 2004/ 058767 PCT/JP2003/016598 84 { 1-[3, 6-dinmethyl-I1-(2, 4,
6-trichloro-phenyl)-1Hpyrrolo [2, 3-b] pyridin-4-yl]-piperidin-4-

yl }-acetonitrile, I NC 5 /--(73NNCd NCv {

1-[1-(2, 6-di brono-4-chl oro-phenyl )-2,3,6-trinethyl-lHpyrrol o[ 2, 3-b] pyridin
-4-yl]- piperidin-4-yl}-acetonitrile, 10 Br N -CBr /--CN NBr NC 15
{1-[1-(2, 6-di br ono- 4- chl or o- phenyl ) -3, 6-di net hyl -1 rrol o[ 2, 3-b] pyridin-4
-yl]- piperidin-4-yl}-acetonitrile, Br N C

2-{1-[5-bromo-1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-

b]pyridin-4-yl]-piperidin-4-yl}-ethanol,

. )
HO
Br

3-{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-

yl}-piperidin-4-yl}-propan-1-ol,

Br
d N—<: >—<
/_/—CN \—/NBr
HO

20 3-{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-

15

yl]-piperidin-4-yl}-propan-1-ol,

Br
7 "N
ﬁ?i iz
HO

3-{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl}-

25

piperidin-4-yl}-propan-1-o],



20 NC v { 1-[1-(4-nethoxy-2, 6-dinethyl-phenyl)-2,3, 6-trinethyl-1H pyrrolo
[2, 3-b]pyridin-4-yl]- piperidin-4-yl}-acetonitrile, 25 NO NC -'N N WO
2004/ 058 &0 2pT058762003/ 016598 85 { | -[1- (4- net hoxy-2, PCT/JP2003/016598

6- di net hyl - phenyl )-3, 6-di nmet hyl-1Hpyrrolo [2,3-b] pyridin-4-yl]-

pi peridin-4-yl}-acetonitrile, N O 5 NC VN 1IN {

1-[ 1- (2- brono-4-isopropyl - phenyl )-37,4 6- di net hyl - 1H pyrrol o
[2,3-b]pyridin-4-yl]- piperidin-4-yl}-acetonitrile, Br 10 NCI-CN N { 1-

[1-(4-1isopropyl-2-nethyl sul fanyl - phenyl)-3, 6-di hyl - 1H pyrrol o
[2,3-b]pyridin-4- 15 yl]-piperidin-4-yl}-aceto itrfle, s" NC  ---' NN 20
{ |- [I-(2,4-dibrono-phenyl)-3, 6-dinethyl-1H

[ 2, 3-b] pyridin-4-yl]-piperidin-4- yl}-acetoni iNe\B/ R Br 25 --( ,NN
NC ~-/ { 1- [1-(2-brono-4-trifluoronmethyi\-p -3, 6-di net hyl -1H pyrrol o
[2,3-b]pyridin-4- yl]-piperidi n-4/-ﬂ)ﬁ@>@ni\ri/ Sr WO 2004/ 058767

PCT/ JP2003/ 016598 86

HO
5

3-{1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-propan-1-o],

Br
. 4 N—QBr
10 /_/—GNE\I Br
HO

3-{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[ 2,3-b]pyridin-4-y1]-

piperidin-4-yl}-propan-1-ol,

Cl
15 - N—Q‘Br
/_/—CN \ /N Cl
HO .

3-{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

cl
- N@-Br
HO

3-{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-y1]-

20  piperidin-4-yl}-propan-1-o],

25

piperidin-4-yl}-propan-1-ol,



Br F / NF NC -"NNS&5{
1-[3,6-dinethyl-1-(2,4,5-tribrono-phenyl)-1H pyrrolo

[ 2, 3- b] pywOdoow/058%617] - pi peri din-4- yl}-acetonitrile, Br PNTBP2003016594 N N Br
~--/ NC carbonic acid 1-[7-(4-brono-2,

6- di net hyl - phenyl ) - 2, 5-di net hyl - 7H-pyrrol o [ 2, 3-
dlpyrimdin-4-yl]-piperidin-4-ylnmethyl ester ethyl ester, 15 NBr Or--(
,N I N~/ N pyridine-2-carboxylic acid

1-[ 7- (4- brono- 2, 6-di et hyl - phenyl ) - 2, 5-di met hyl - 78I 20

pyrrol o[ 2, 3-d] pyri m di n-4-yl]-piperidin-4-yl net hyl ?;bj CIN N~ O

25 O net hoxy-acetic acid

1-[ 7- (4- brono- 2, 6-di net hyl - phenyl ) - 2, 5- ¢i
d] pyri mdin-4-yl]-piperidin-4-ylneth est
PCT/ JP2003/ 016598 87 \ N\ Br

b
HO

5
3-{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-propan-1-ol,

cl :
7 N@—Cl
10 /_/—CNE/ZN ci
- HO

3-{1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yI]-

piperidin-4-yl}-propan-1-ol,

Br
s | / _Q
/_/_CN \_/NBr
HO

3-{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

Br
7 NQCI
J@NE“ o
HO '

3-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[ 2,3-b]pyridin-4-

2

o

piperidin-4-yl}-propan-1-ol,

25

yl]-piperidin-4-yl}-propan-1-o],



nmet hoxy-acetic acid
1-[1- (4-brono- 2, 6-di net hyl - phenyl ) -3, 6-di net hyl - | H pyrrol o[ 2, 3-

b] pyri di rwo-29édosgisperi di n-4-yl nethyl ester, _4 TN 10 PQTAP2003/M6SBEar boni c
acid benzyl ester 1-[7-(4-brono-2, 6-dinethyl-phenyl)-2,5-dinethyl -
pyrrol o[ 2, 3-d] pyrimdin-4-yl]- plperldln 4-yl methyl ester, 15 Nr ~N T--~ N
20 decanoic acid

1-[7- (4- brono- 2, 6-di net hyl - phenyl ) -2, 5-di met hyl - 7H pyrrol o[ 2, 3-

dl pyri m din-4-yl]-piperidin-4-ylnethyl ester,|N A--( N/ N 25 ~--/ N

3-di et hyl am no- propi oni ¢ acid

1-[7-(4-brono- 2, 6- dlnethyl phenyl) -2, 5- dlnethy -7 CK
pyrrolo[2,3-d]pyrinidin -yl ] - plperld A ester, WD 2004/ 058767
PCT/ JP2003/ 016598 88 N N~ O 5 ay 3 aci d

nono-{1-[ 7- (4- br ono- 2, 6- di net hy t hyl - 7H

pyrrol o[ 2, 3- d]pyrlnldln 4- yI]-f'perldln 4- ylnethyl} ester. NO--Br 10 HO

--~~ N5 HO O N-K The conpound represented by the fornmula [I] can be
produced, for exanple, by the process shown in the foll ow ng reaction

schene 1 3-d-[I-@-ib@okPb |60t ehyl-pREHyIPS) 6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl}-propan-1-ol,

Z N@—o
_ \
HO

3-{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-
4-yl]-piperidin-4-yl}-propan-1-ol,

S/
2 N—< >—<
J@N W
HO

20 3-{1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-y1}-

Br
7 N-—QBr
et O
HO.

3-{1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

15

piperidin-4-yl}-propan-1-ol,

25

4-yl}-propan-1-ol,



15 schene, R, R2, R3, R4, R5, R6, R7, R, m n, X Y and Ar are as defined
above; LGis chloro, brono, iodo, nethanesul fonyl oxy, benzenesul fonyl oxy,
4-t ol uenewol2bewnpB®Iy or trifl uoronet hanesul f onyl oxy gr ®apJrP2io3/ardsZ2 are
the sane or different, and independently are chloride or brom de; Ra and
Rb are the sane or different, and independently are hydrogen, C _Sal kyl,
C3_8cycl oal kyl or C3_8cyc|oa|kyI-Cil%alkyl; and 20 Xa is -(CHR3) -OH,
-(CHR3),, CNor -Q02-(Cl 5alkyl) ]. Reaction Scheme 1 X-(CHR3)n (CR1IR2)m 8
RB RA NHR25 7 NAr R5 X-(CHR3)n (CRIRR)mR N-ABr (2) R&A NN LG Y N Step
1 R R RE (1) (3) WO 2004/058767 PCT/JP2003/016598, 89 Step 1: Conpound
(3), a compound of the present invention, ca#f he m@d by reacting
Conpound (1) with Conpound (2) in an i t splyen t he presence or
absence of a base. Herein, the base—¥icl udeg, fQr exarple, am nes such as
triethylamne, 5 N, N-diisopropyl yl amre, pyLidine and the |iKke;

i norgani ¢ bases such as sodi umO car bonat e, potassium carbonate, sodi um

hydr oggncar bonat e, potassi um hydrogencarbonate, sodi um hydroxi de,

pot assi um hydr oxi de, barium hydroxi de, sodium hydride and the |ike; netal
al cohol at es{1Suc-26ms b-dith IR heh His-2, SEtHiHOMGL 1YpyH8Io[2,8 ikt y1]-
tert-butoxﬁﬁgpgﬁd t he Iike;aﬁiﬁg% gﬁides such?as ggdiu£1aﬁgg%: Iit%gunllo
di i sopr opypipariditet-al)ecthdie-1,24&1, and Gignard reagents such as

met hyl magnesi um brom de and the |ike. The inert solvent includes, for
exanpl e, al cohols such as nethanol, ethanol,|i pyl al cohol, ethylene
glycol and the like; ethers such as dieth ahydr of ur an,

1, 4-di oxane, 1, 2-di met hoxyet hane,and the Ii ons such as
benzene, toluene, xylene and t heMPikey ang d
N, N- dilfet hyl f or mani de, 15 N-net yrnal y do
the like; acetonitrile; dinethy

, N- di et hyl acet am de and

1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-y1}-ethane-1,2-dio],

15 7 N Br
N N
HO N\ /

1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y]]-

20 piperidin-4-yl}-propane-1,3-diol,

Z "N Br

HO — ;:
J@N Wa

HO

1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

25

piperidin-4-yl}-propane-1,3-dio],



sul foxi de; pyridine; water; and m xtures of solvents selected fromthese
inert solvents. The conpound of the present invention can be converted to
a salt irweroasste7sol vent with an inorgani c acid such asTgetdsmiessaci d,
hydrochl oric acid, hydrobrom c acid, phosphoric acid, nitric acid or the
li ke, wth an organic acid such as acetic acid, 20 oxalic acid, lactic
acid, tartaric acid, fumaric acid, fleic acid, cityic acid,
benzenesul foni ¢ acid, nethanesul fonic acid, p-tolue ul fonic acid, benzoic
acid, canphorsulfonic acid, ethanesulfonic Bpt oni ¢ aci d,

gl uconic acid, glutamc acid, glygelic i d, id, malonic acid,
mandel i ¢ acid, galactaric acid, nap al e
wi th an inorganic base such as |itht/um yd

-siN flonic acid or the like,
de, sodi um hydroxi de,

pot assi um hydr oxi de, cal ci um hyid®Poxi de, magnesi u hydr oxi de, zinc
hydr oxi de, al um num hydroxide or the like or with an organi c base such as
anmoni a, arginine, |ysine, piperazine, choline, diethylamne, 4-
phenyl gycl _&Bidie- ' , i ke il hgi.nert
Bl vent o 00 s T B e g P 3 !
al cohol s @%%Hdﬁ@Jﬂ&hﬂﬁﬂﬁﬂ@ et hanol , isopropyl alcohol, ethylene glycol and
the like; ethers such as diethyl ether, diisopropyl ether, tetrahydrofuran,
1, 4- di oxane, 1, 2-dinethoxyethane and the |ike; drocar bons such as
benzene, toluene and the like; esters such acetate, ethyl formate
and the |ike; ketones such as acetone, tone and the I|ike;
am des such as N, N-di net hyl f or mam de, i doke,
N, N- di met hyl acet am de and the |i kgg-acet di chl or onet hane;
chl orof orm di net hyl sul foxide; pyridMe, and m xtures of solvents
sel ect¥d from these inert solvents. 10 Reaction Schene 2 Ra Z2 0 Z1 Ra

(Rg) O( 7? 2 glgl;(%%?—%i@%é?-ﬁgo%;op il-)phesr;[y?)%,%-d?mgttlgrﬁ1I€i-p’\}|r?ro%[%E’,-l%pyrlﬁé’l\il;lﬁr-yll]\!Hz 15

piperidine-4-carbonitrile,

Br
z N—<: >—<
15 —
NC-CN \ /NBr

1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-

4-carbonitrile,

Br
20 4 N«Q&

1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-

Br
~ N—QBr

carbonitrile,

25



aa RNA RNA RNHR5 (100 HONN Step 5 LG N4 N Step 6 \Rb Rb 20 (8)
(9) a Xa-(CRIRR)mRa ON-Ar X-(CHRn (CRIRR) MR NAr DN Step 7 4 N'N R4
N R5 N b Wb 2bb4RI387625 (11) (12) Step 2: Conpound (4) camCharPzosvestsed to
Compound (6) by reacting Conpound (4) wth Conmpound (5) in an inert
solvent in the presence or absence of a base. Herein, the WO 2004/ 058767
PCT/ JP2003/ 016598 91 base incl udes’?for exanple, anmines such as

triethylamine,, N N djjsopro et i ne yridi ne he. J.i ke; inorganic
pases euch BeBarin S SRBRE RO 3% Phns el L Shotimin-£ 51

hydr ogencag e Lum hydr ogencar bonate, sodi um hydroxi de, potassium
hydr oxi de?)lil%g@?{uen% ﬁ%}gzr)%%?%fe sodi um hydride and the |ike; netal alcohol ates
5 such as sodi um et hoxi de, sodi um et hoxi de, pot@ssiumtert-butoxi de and
the like; netal am des such as sodium am de,| |ithiym diisopropyl am de and
the like, and Giignard reagents such as espuUm brom de and the

| i ke. The inert solvent includes, for hol s such as net hanol,
et hanols, i sopropyl al cohol, ethyl cithe like; ethers such as
di ethyl ether, tetrahydrofuran, 1,4-d 2-di net hoxyet hane 10 and the
| i ke; hydrocarbons such as benzene, toluene, xylene and the |ike; am des
such as N, N-di net hyl formam de, N nethyl pyrrolidone, N, N-dinethylacetam de
and the | ilkjd:(4-tacmbeb-tichloeo-pHényi iigtdisethly bxHdgirrokyRj3dbpecidmat- ¢ and

m xtures of solvents selected from these inert solvents. 15 Step 3:
Conpound PE&cridine-dearboniride,t ed t o Conpound (7) by reacting Conpound (6)

Cl

Z N
NC—CN \ NCI

10 Br

1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidine-

cl
z N—Qa
NC—<:/\N \_‘/NCI

20 1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-

15  4-carbonitrile,

carbonitrile,
Ci

N Cl

-~
NC‘CN \ /N Cl

1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-y1]-

25

piperidine-4-carbonitrile,



with malononitrile in an inert solvent in the presence or absence of a
base. Herein, the base includes, for exanple, am nes such as

tri et hyl awDreeg4/088N7di | sopr opyl et hyl am ne, pyridi ne andPChgprRiokel16s9nor gani c
bases such as sodi um carbonate, potassium carbonate, 20 sodium

hydr ogencar bonat e, potassi um hydrogencar bonate, sodi um hydroxi de, potassium
hydr oxi de, bari um hydr oxi de, sodiun?ﬂydride, pot assi um hydri de and the

l'ike; metal al coholates such as sodi um net hoxi deg, sodi um et hoxi de,

potassiumtert- butoxide and the like; nmetal |am dgs such as sodi um ani de,

l'i thium diisopropylam de, 1ithium hexanet Si : e, sodium
hexanet hyl di si |l azani de, potassi um 25 hexanet\hyi'disi lVazani de and the |ike;
al kyl lithiunms such as nethyl lithj n thium sec-butyl [ithium
tert-butyl lithiumand phenyl lithiu d rd reagents such as

met hyl magnesi um brom de and the |ike. The ineN sol vent includes, for
exanpl e, al cohols such as nethanol, ethanol, isopropyl alcohol, ethylene
gl ycol sand-ftihe, 6MBbRRRALQEREE phBGTY-3 BRI GBI rrode 2/3L kB ri _such as
di et hyl et#gg, tetrahydrofurgh,&a24-dioxage, %%%fﬁﬁnet%@¥?§%ﬁﬁﬁ and the
| i ke; hydpipesidienscabetiirds benzene, toluene and the |ike; anides such as
N, N- di net hyl f or mam de, N-nethyl pyrrolidone, NgNdinethyl acetam de and the
| i ke; acetonitrile; dinmethyl sulfoxide; pyriding; water; and m xtures of
solvents selected from 5 these inert so p_4: Conpound (7) can be
converted to Conpound (8) by acyl atiagn_of group in Conpound (7) and
followed by formation of pyrim dgpeing. 'he agyl ation and the 10
formati on of pyrimdine ring may occ contipguously in one pot. The
acyla;{on can be achieved by reacting Conpound (7) with an acyl ating

reage Oin an inert solvent in the presence or absence of a base or an
acid. The_fol ]l ow formpti on, o rimdi.ne ri ca e carried out by
neat ng ¢ RGP 2aponiat e 3 Rerme U e i e Blresidct Hor

absence of.. id A , the acylating reagent includes, for exanple,
haIogenat%ﬁgﬁgﬂ%égFgggggﬂgas acetyl chloride, acetyl brom de, propionyl

chl oride, propionyl bromde, butyryl chloride
chl oride, benzoyl chloride and the like; acid
anhydri de, propionic anhydride, butyric anh i
the Iike. The base includes, for exanple; '
N, N- dilissopr opyl et hyl am ne, pyridin&KaﬂéfE>
sodi um V

cycl opr opanecar bonyl

i de such as acetic
hzoi ¢ anhydride and

as\tri et hyl ani ne,

nor gani ¢ bases such as

1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-

piperidine-4-carbonitrile,

20 2 N@*O\
NC—CN \_ N

1-[1-(2-bromo—4-isopropyl-pheny1)—3,6—dimethyl-1H-pyrrolo[2,3-b]pyridin—4-yl]-

Br
4 N~< >—<
NC’GN \ /N

piperidine-4-carbonitrile,

25



20 carbonate, potassium carbonate, sodi um hydrogencarbonate, potassium

hydr ogencar bonat e, sodi um hydr oxi de, potassi um hydroxi de, barium hydr oxi de,
sodi um hyoroaknsset assi um hydri de and the |ike; netal &CtorzloapvssIsuch as
sodi um et hoxi de, sodi um et hoxi de, potassiumtert-butoxide and the |ike;
metal am des such as sodium amde, |ithiumdiisopropylamde, |ithium
hexanet hyl di si | azani de, sodi um 25 h%%anethyldisilazanide, pot assi um

hexamet hyl.diSijl i and the |ike; Jgna reagent s such as nethyl
nmagnesi umlbtrlo(lr% lggepa} Qwﬁ'%fws&‘ﬁskﬁ?nﬁf?iw%@? gﬁ%i&%ﬂwﬁﬁ-maro ng%hﬂyélflmo‘f"gani c
aci ds suc -1 i.d.. .acetic acid, trifluoroacetic acid,
benzenesup?ﬁﬁp%ggg%gfﬁﬁ% %%ésulfonic acid, p-togluenesul fonic acid, benzoic
acid, WD 2004/058767 PCT/ JP2003/ 016598 93 tri &l uoronet hanesul fonic acid
and the like; inorganic acids such as sulfuricj)agid, , hydrochloric acid,
hydr obrom ¢ aci d, phosphoric acid, polypR ac{d, nitric acid or the
| i ke. The inert solvent includes, f exanp e,\e ohots such as net hanol,

et hanols, isopropyl al cohol, etigyd€ne g olyand the |ike; ethers such as
di ethyl ether, 5 tetrahydrofuran, 1y di&»=fe, 1, 2- di net hoxyet hane and t he
| i ke; hydrocarbons such as benzene, toluene} xylene and the |ike; am des
such as N, N-di net hyl formam de, N nethyl pyrrolidone, N, N-dinethylacetam de
and the | i1k[é;-(2aﬂe@ibmma-phdngl)-3j6-ntﬁﬁdstyyl-1Isupwfro}oi[ue;b]pyﬂdiﬁmrsq%-p@%ﬁain@-@ci d;
water; and mxtures of solvents selected fromthese inert solvents. 10
Step 5 Compbomigrile8) can be converted to Compound (9) by reacting (8) with a
hal ogenati ng reagent or a sulfonating reagent in the presence or absence of
a base in an inert solvent or wthout any sol Herein, the

hal ogenati ng reagent includes, for 15 ex phoryl chlori de,
phosphoryl brom de, phosphorous pentachl or{d gsprior ous trichlori de,

phosphor ous pent abrom de, phosphoro ri i de, "thionyl- chloride,
t hi onyl brom de, oxalyl chIorideNcﬁz§;§N

de and the like. The
sul fonating reagent includes, for exanpl e, pctoluenesul fonyl chloride,
met hanesul fonyl chl oride, p- toluenesul fonic anhydride, methansul fonic

anhydri deg_iIbf Qn QRESTRY 68 98 idi
N- pKenyI bils[?t(?ib:‘r(lﬂﬁ%rggﬁg? ﬁ%ﬁ%@ I1 ?) ghﬁfyl g’g?&g%g{))tl ggl Ii’sfrf(Oel9[2ﬁiE~]p55glél'1'P{gT udes,
for exanpbperiaimtAcsrisomibilas triethylam ne, N, N-diisopropylethylam ne,

pyridine, N, N
15 Br
F
— F
NC—<:>N \ /N

1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidine-

Br
~ NQBr

25 1—[3,6-dimethyl—1-(2,4,5-tribromo-phcnyl)-1H-pyrrolo[2,3—b]pyridin-4-yl]-piperidine-4-

20  4-carbonitrile,

carbonitrile,



di met hyl aniline, N, Ndiethylaniline and the |ike; inorganic bases such as
sodi um car bonat e, potassi um carbonate, sodi um hydrogencarbonate, potassium
hydr ogencaiokzonatse767sodi um hydr oxi de, pot assi um hydr oxi deCThazdosmesysdr oxi de,
sodium 25 hydride and the |ike; metal al cohol ates such as sodi um

met hoxi de, sodi um et hoxi de, potassiumtert-butoxide and the |ike; netal

ani des such as sodi um ani de, |ithi #d di i sopropyl am de and the |ike; and
Grignard reagents such as methyl magnesium brom de and the |ike. The inert
sol vent includes, for exanple, alcohols such asBWDO 2004/ 058767

PCT/ JP2003/ 016598 94 net hanol, ethanol, | al cohol , ethyl ene glyco
and the like; ethers such as diethyl ethe cdiBof ur an, 1, 4-di oxane,
1, 2-di met hoxyet hane and the |ike; hyd ar ch as benzene, tol uene
and the |ike; am des such as N, N-NG-+et hyNl i de, B net hyl pyrrolidone,
N, N- di et hyl acet am de and the |ike; adiehlor t hane; chloroform 5
acetonitrile; dinethyl sulfoxide; pyridine; water; and m xtures of solvents
selectgd from these inert solvents. Step 6 Conpound (9) can be converted
to Compound (11) by reacting Conpound (9) 10 with Conpound (10) in the
same net hgt[ag4-shiep-2,6-Ginehyk E&W,B,@-&iﬁﬂe)h AM-pRrsIeVRblSeidie4- §Pppound
(12) by rgdggﬁion of Cbnpogng (11) with a ggnveggiong¥§r¥§ﬁ%ingggbent in
an inert piperidint4-yQradefoniteteessary, 15 treatnment with an acid in the
presence or absence of inert solvent after the reduction can provide
Compound (12). Wien Xa is -CO2-(Cl_b5al kyl), the ester group can be
converted to a hydroxynethyl group at the sane ti

agent includes, for exanple, l|ithium bor N jum bor ohydri de,
cal ci um borohydride, lithium triethy roh id i thium
tri-sé@-butylborohydride, potaSﬁh;pLgiiﬁﬁ nybut yl bor ohydri de, zinc
borohydri de, borane, lithiumtriyggth or ride, lithium

triacet oxyborohydri de, tetranethylamoni um borwohydride, [ithium alunm num

hydri de, i | umd num hydri de ] .bi =jret ho t .al um num

hydri de, {%;ff-g%ﬁ{ﬁg,rﬁa ks %Pﬂlyig}"’.h&@%%’girp‘&?i‘ﬁ@%'%ﬁ?@ﬁ‘é’ﬁ[ﬁéﬁft’oﬁgﬁi“k 5. The

reductiony A PRIRLSP - &R dil g8 out by hydrogenation using a catal yst
gﬁf&@lUﬁ§9EF

i ncl udi ng at1 num’di oxi de, 25 Raney nickel or the like. The
acid includes, for exanple, organic acids such as acetic

Br
15
/N—< >——<
N ——NBr
aesv

{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

Br

7N

N _NB
Nﬁj@; :

{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidin-

20 piperidin-4-yl}-acetonitrile,

25

4-yl}-acetonitrile,



acid, trifluoroacetic acid, benzenesulfonic acid, nethanesulfonic acid,
p-tol uenesul fonic acid, benzoic acid and the |ike; inorganic acids such as
sul furi c woi2do4/4s§rochl ori ¢ acid, hydrobrom c acid, ph@sphori08/0E869,

pol yphosphoric acid, nitric acid or the Iike. The WD 2004/ 058767

PCT/ JP2003/ 016598 95 inert sol vent_ includes, for exanple, alcohols such as
nmet hanol , et hanol, isopropyl al cotbd, et hyl ene glycol and the |ike; ethers
such as diethyl ether, tetrahydrofuran, 1,4- dioxgne, 1,2-dinethoxyethane
and the |ike; hydrocarbons such as benzene, tadluene and the |like; am des
such as N, N-di net hyl f or mam de, N-nethyl pyr f \ r5 di met hyl acet am de
and the like; acetonitrile; dinethyl sulfoxi , ; water; and

m xtures of solvents selected fromth i n ents. Reaction Schene 3
O Ra0Ra ORa 10 NAr )4N Ar - N
Ro (7) (13) (14) Ra Ra NNAr NNAr~ 15 Step 9 HRN N Step 10 HO N Step 11
Ro Rb (LG=dC, Br or 1) (15) (16) Step 12 Ra X$- (CRR R2)mRa 20 N-Ar a

Xa- ( CR'SRZXﬁ[ﬁﬂﬁf&metﬁyﬂﬂ(ﬁﬁ,6-&@%&%ﬁén@lﬁiﬂ§rroiﬁ[§,@-lﬂﬁyridin-4-yl]-piperidin—4-

yl}-acetonitrile,
Br
d Nv©\8r
NC/—CN \ NBr

{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-

10

piperidin-4-yl}-acetonitrile,

Cl

2\ Br
15 /—CN B N CI
NG N\ /

{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-acetonitrile,

Cl
" “N—
. \ Q
N N ClI
et
{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-

4-yl}-acetonitrile,

cl
25
~ "N cl
N _NCI
NCﬁC N\



Ro R Rb (17) (18) Ra HO(CH2)n (CRIR2)m N-Ar 25 (Xa = -C02-(Cl-5al kyl))
R4 N Step 14 R5 Ro (19) Step 8 WD 2004/ 058767 PCT/ JP2003/ 016598 96
Conpound W) oezsstse converted to Conmpound (13) by react ipag/J€znopoLsies (7)

wi th ketones such as acetone and the like; vinyl ethers such as isopropenyl
met hyl ether and the like in an inert solvent in the presence or absence
of an acid, and the follow ng con®drsion fron1Cbnpound (13) to Conpound
(14) can be carried out in the presence 5 of in an inert. solvent.

Her ei n, t Hel3a@Emgthyr ited O-trighloosplicny - 1Pbpxgréwpl’;2 %@ﬂwgldéruéwlla@pera@@ﬁ ¢ acid,
tr|fluoro getlc acid, benzenesul fonic acid, nethanesul fonic acid, p-

t ol uenes W BRFEMELEY. benzoic acid and the Iike. The base includes, for
exanpl e, am nes such as triethylamne, N, N-diisopropylethylam ne,
pyridine, 1,8- diazabicyclq[5.4.0]undec-7-ene an@lthe |Iike; inorganic bases
such as sodi um carbonate, 10 potassium carbonate, )sedi um hydrogencarbonat e,
pot assi um hydr ogencar bonat e, sodlun1hydro t@im hydr oxi de, barium
hydr oxikde, sodium hydride and the 1ik HOl at es such as sodi um
met hoxi de, sodi um et hoxi de, pot assi term butnxjde and the |ike; netal

am des such as sodium am de, |ithygm dv-8opr | am de, |ithium
hexanet hyl di si | azani de, sodi um hexanet hyl di si | azani de, potassium 15
hexanet hyl di si |l azani de and the |ike; alkyl lithiums such as n-butyl
lithium sec-butyl [lithium tert-butyl lithium nmethyl lithiumand the

| i ke; and{1qi-@@dibréedesilcrosihehylRg, 3, 6vaimathylRHER SR B pyritinand]-t he i ke.
The inert solvent includes, for exanple, ethers such as diethyl ether
tetrahydrp@uménﬂvﬂ}Aedomﬁmhg, 1, 2- di met hoxyet hane and the |ike;

hydr ocar bons such as benzene, toluene and the |ike; am des such as N, N 20
di et RQI f or mami de, N-net hyl pyrrolidone, N, N-diFfet hyl acetani de and the Iike;
acetonitrile; dinethyl sulfoxide; pyridinel and/~mxtures of solvents

sel ected fromthese. inert solvents. d Cl

15 {1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yI]-

Br
z N@vCI
/—CN N Br
NG N\ /

{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-acetonitrile,

20

piperidin-4-yl}-acetonitrile,

25 -
%
_ N O\
N N
NC[—<C:> N\



Step 9 25 Conpound (14) can be converted to Conmpound (15) in the sane
manner as step 7. Step 10 WD 2004/ 058767 PCT/JP2003/016598 97 Conpound
(15) can Wwe 2owvseTered i nt o Conpound (16) via the correspordPg3/othisgizoni um
conpound. The conversion to the diazoni um conmpound can be carried out

using, for exanple, sodiumnitrite, potassiumnitrite, butylnitrite,
tert-butylnitrite, iso- butylnitriteor the like in the presence or absence

of an acid,i n_ i.nert lvent. The acid. 5 jncludes, for exanple, inorganic
aci ds sucgl"&@'@'mef*t?ﬁﬁyz%@@F&?%W&&%%&-HW%@Q&H-pWyralp ?@ﬂ?%g‘b’i“dﬁl]'ni tric
acid or t Jd. ke he ] ner.t solvent includes, for exanple, ethers such as
di et hyl eBﬁee}rldmfé l-rgéﬁ?tﬂnbfl tan, 1,4-dioxane, 1,2-dinethoxyethane and the

| i ke; hydrocarbons such as benzene, toluene and\the |ike; am des such as
N, N- di net hyl f ormam de, N-nethyl pyrrolid t hyl acet am de and the
i ke; 10 acetonitrile; dinmethyl sulfoxide; ter; and m xtures of
sol vents selected from these inert : npound (16) can be
convertzed to Conmpound (17) in the Aa nier ,Ms’ 15 step 5. Step 12 Wen
LG is chloride, bronide or iodi d¥ Compound ) can be obtained from
Compound (15) directly by formation of the diazonium conpound in the
presence of 20 one or nore netal salts in an inert solvent. The formation
of the di {zPMH broemvpdsopeomAphbeylFa6rdidihul Hipyrid62SappyAaRneyas step 10.
The netal salts include, for exanple, potassiumi odi de, potasSium brom de,
sodi um i opipeedinsledi}tavetonirilede, sodi um chl oride, copper (1) chloride,
copper (I1) chloride, copper (1) brom de, copper (I1) bromde, copper (1)
iodide and the like. The inert solvent includes, or exanple, ethers such
as 25 diethyl ether, tetrahydrofuran, 1,4-dioxane,\ 1,2-dinethoxyethane and
the |ilRe; hydr ocar bons such as benzene, t % the |i ke; am des such
as N, N di net hyl formam de, N-nethyl pyrrolidone, i met hyl acet am de and
the like; acetonitrile; dinethyl S}M@ﬂe' P r\'i di ne; water; and m xtures
of solvents selected from NG N\ 7

{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-

s
/N—< >—<
N _N
NC/—C \

{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-

15 yl]-piperidin-4-yl}-acetonitrile,

20

yl}-acetonitrile,

Br
e
25 /—CN Y
NG \ 7

{1-[1-(2-bromo-4-trifluoromethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-acetonitrile,



WD 2004/ 058767 PCT/JP2003/016598 98 these inert solvents. Step 13
Compound (17) can be converted to Conpound (18) in the sanme manner as 5
step 1. Svepodssteen Xa is -C02-(Cl _5al kyl), the ester @coup20anicses
converted to hydroxynethyl group in the sane manner as step 7. 10 Reaction
Schene 4 RB R8 HO (CHR3)n (CRR2)mMR NAr RO-(CHR3)n (CRR2YmR NNAr R4
N, NRA N, N2 15 R5 Y R6 Step 155®R5 Y R6 (20) (21) Step 15 Conpound
(20) can be converted to Conpound (21) by a coupling of Conpound (20) with
t he correspondi ng carboxylic acid using a convemgi onal coupling 20 reagent
in the presence or absence of an additive or a base in@n inert solvent or
a coupling of Conpound (20) with the corresg palide in the
presence or absence of a base in an inert Wher RO has protective
groups of an am no group, a hydr§%¥<éE§Ho er capt o goup, a carboxy
group, a guanidine group or a phggphoxi igd group, those protective
groups can be renoved by conventional nethods for 25 deprotection (ref.
Theodosa W G eene and Peter G M. -Wits "Protective Goups in Oganic
Synt hesis"; WIley-Interscience) after the above coupling. Herein, the
coupling [1&agafihethpLl Y8es. i I de
(DCO), 1- é 3‘(4tl di nmet hgl a1§1 nopr{(l))ipg)tg/nln@)-f)glgi[eytl)ﬁ1IIrIlc}%’Irhl Siﬂ??ﬁg%ﬁ%&?mﬁﬁmnm

1, 1' - car belydc@ionittitbazol e (CDI ), WO 2004/058767 PCT/ JP2003/ 016598 99

di phenyl phosphoryl azi de (DPPA), diethyl cyanoph sphate and the like. The
additive includes, for exanple, 1- hydroxybenz hi azol e (HOBt) ,

N-hydr oxysucci ni m de, 4- dimet hyl am nopyrid he Ilke The base
i ncl udes am nes such as trlethylanlne
10

carbonic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester ethyl ester,

15 Z N Br
O>—O/_C _\1\\1_;<N
/0 .

pyridine-2-carboxylic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
20  pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,

N\ /N
O :
25 d

methoxy-acetic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,



N, N-di i sopropyl et hyl am ne, pyridine, 1,8-diazabicyclo[5.4.0]undec-7-ene and
the like; 5 inorganic bases such as sodi um carbonate, potassi um carbonate,
sodi um hyoroegerssmrbonat e, pot assi um hydr ogencar bonat e, PE€odPIB/M16E90XI de,
pot assi um hydroxi de, barium hydroxi de, sodium hydride and the |ike; netal
al cohol ates such as sodi um et hoxi de, sodi um et hoxi de, potassi um

tert-butoxide and the like; netal & des such as sodium anide, |ithium
di i sopropyl am de, |ithium hexanethyl disilazanide, 10 sodi um
hexanet hyl di si | azani de, potassi um hexanet hyl di si | aaani de and the |ike;
alkyl lithiunms such as n-butyl lithium s ium tert-butyl

lithium nmethyl lithium and t l'i ke; and ts such as nethyl

g

magnesi um bronmi de and the |ike. pThe i t so nt | udes, for exanple,

al cohol s such as net hanol, etha ol,[+4<§§> cohol , ethyl ene glycol and
her gher

the |like; ethers such as diethyl etr ofuran, 1,4 15 di oxane,

1, 2-di net hoxyet hane and the |i k&, hydrocarbons such as benzene, tol uene and
the |ile; am des such as N, N-di net hyl f ormam de, N-nethyl pyrrolidone, N, N

di et hyl acetam de and the |ike; acetonitrile; dinmethyl sulfoxide; pyridine;
chl or of or methostiyelebity mwm%rm—@,r&dmdaymﬁ&ém)es,6odim%£HyY-@Ht§yrﬁﬁd> [ged-ed from
these inert solvents. 20 The conpound of the present invention is useful as
a t her apebipycidor-4-yhrmipdridiadtylmethgbesterf or di seases in which CRF is
considered to be involved. For this purpose, the conpound of the present
invention can be fornulated into tablets, pills, cgapsules, granules,
powders, solutions, emulsions, suspensions, injectioks~and the Iike 25 by a
conventional preparation techni que by adding (!:b: i | | ers, binders,
di si ntegrators, pH adjusting ageﬁBs, solvent s, ‘-e/conpound of the
prese& i nvention can be admnis ergﬂ_yéiéim neatient in a dose of 0.1
to 500 ng per day in one portion\or _{sever tions orally or WO

2004/ 058767 PCT/ JP2003/016598 1 arenteral ly. Yhe dose can be properly

i ncreased or decreased dependi ng@on the kind of a disease and the age,
body wei ght and synptom of a patient. [ENBODI MENTS OF THE I NVENTION] 5 The

present I puesik Qadibén%:agtéﬁ%g}[’-@ﬁ?&%o% %?ﬂm\é{hgilpﬁ%{@%39@%%.2@1 fol I owi ng

exanpl es and test exa Isnot Timte
pyrrolo[2,3-d]pyrimidin-4-y1]-piperidin-4-ylmethyl ester,

Q3L

20 decanoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-

15

d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,

Z N r
N N
25 /_C\N{
o

3-diethylamino-propionic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,



Synt hesis of 2-{1-[7-(4-brono-2, 6-di net hyl phenyl)-2,5-di net hyl -

pyrrol o[ 2, 3-d] pyri m di n-4-y1] pi peridi n-4-yl}et hanol hydrochl ori de (conpound
1-074) MWoNo&v0sByf67Br CI N N HON N "N 15 (1) A m xt ur e Poff/JP2003/016598

7- (4-brono- 2, 6-di et hyl phenyl )-4-chl oro-2, 5-di met hyl77H

pyrrol o[ 2, 3- d]pyrlnldlne (6.0 g) 4-(2- hydroxyethyl)plperldlne (3.2 9),

N, N- diisopropyl ethylamne (3.2 g) §% et hanol (15 nL) was heated at refl ux
for 5.5 hours. The reaction m xture was cooled to roomtenperature, poured
into a saturated aqueous sodlun1 ydrogencarbonate and then extracted with
ethyl acetate three tines. 0 or gani c | ayer ed with brine,
dried over anhydrous sodlun1s te and filter iTRr at e was
concentrated under reduced pressure and |f| A silica gel colum
chromat ography (silica gel: Wako Gel , hexane / ethyl acetate

=2 : 1) to obtain —*(

2-{1-[7-(4-brono-2, 6-di net hyl - phenyl ) -2, 5-di net hyl*- 7H pyrrol o[ 2, 3-

d] pyri g din-4-yl]- plperldln 4-yl }- ethanol as a mhlte solid (6.41 g). 25 (2)
To a suspension of 2-{1-[7-(4-brono-2, 6-di methyl-phenyl)-2, 5-di net hyl -

7H- pyr r ol aj@ptdsplqaierdcid ﬂbﬂo4i-}[17-](4-[brcﬂﬁd542§8 mnfbtwnpheﬁﬁpngtdlﬁﬁﬂ@iﬂm in
ethanol (51 nL) was added 4 MHC in ethyl acetate (4.2 ni) "under

i ce- cooI|p&noM%lkdhnemndmﬂgyﬂhmpmﬂkﬂﬂﬂmmdhgnhykracetate (26 m.) was added
to the residue. The m xture was stirred WD 2004/ 058767 PCT/ JP2003/ 016598
101 overnight to afford a white crystal. The crystal, was coll ected by
filtration to give the title conpound (6.1 g). mp.)187-189C. 5 Table 1
and Table 2 |ist the conpound obtained in Ex X

by thgosinilar procedure as in Exanple 1 Exa
active 1l-[7-(2-brono-4- trifluorﬁﬂythy
trimethyl-7H pyrrol o[ 2, 3-d] pyri .%% pi
(conpound 1-134, 1-135, 1- 136 Hehd| 1= 137) Br Br

_%?Fne 3-carbonitrile

The compound represented by the formula [I] can be produced, for example, by
the process shown in the following reaction scheme 1 - 4 [in the following reaction
15 scheme, Rl, R?, R3, R4, RS, R6, R7, RS, m, n, X, Y and Ar are as defined above; LG is
chloro, bromo, iodo, methanesulfonyloxy, benzenesulfonyloxy, 4-toluenesulfonyloxy or
trifluoromethanesulfonyloxy group; Z' and Z* are the same or different, and
independently are chloride or bromide; R* and R® are the same or different, and
independently are hydrogen, Cy.salkyl, Csscycloalkyl or Csgcycloalkyl-Cy salkyl; and
20 X'is -(CHR3)n-OH, -(CHR?),-CN or -CO2-(Cysalkyl) ].

Reaction Scheme 1
X—(CHR*:- (CR'RY),,

R NH R
25




/I NCF3 NCNb -CF3 C N~NNNN15 A mxture of
7-(2-brono-4-trifluoronethyl phenyl)-4-chloro-2,5, 6-trinethyl-

7H pyr r ol WP2087#B3yri m di ne (400 ng), piperidi ne-3-car beairtypedoao(6a%0 ny) ,
N, N- diisopropylethylamne (309 ng) in ethanol (2 nmL) was heated at reflux
for 6 days. ' The 20 reaction mxture was cooled to roomtenperature, and
concentrated under reduced pressur%9 The residue was purified by a silica
gel col urrg gromat ography (silica gel: Wko Gel (C200), eluent: hexane /
et hyl ace : 1) to obtain two di astereoisoners (low polar

br o 4. 11 {1 uor GRERH Eherribosb Pt ARyl %&%ﬁﬁcﬂ%&@d y i
i not er oor@olh 5ot L MINR 08 215 881 it H}J@&gﬁ%;vf&rhy| acetat e
_ 4 ; .

PC%') % P2 gb %7%&%5%@ bﬁ&% 2ﬁeﬁﬁgﬁ|ﬁﬁ?6§)a§gﬂém§ ﬁ&é@pié’%ﬁ%f 4‘5191’5 % t§“’?y§”§“lﬂe’o7 (3

H m, s2. %‘dﬁsé}')roﬁ})lethg%mg %§ 1n§)and &65&7(%5%?%‘)&%% 5Ql§ﬁ s %ﬁ)@él.(l’%‘z 7 b4 (1

3. 26- 3. 62
H d, J —cﬁbgnakg)potagsl@r% cﬁﬂbo‘ﬁ’atesgodﬁ'lrﬂlﬂzcﬁ&‘éké’ﬁcaﬁbo%&teeﬁ&ﬁ’dsﬁmr 5 R val ue

0.56 (devel opi ng sol vent: hexane / acetate = , TLC plate Silica

gel 60 F RBidogdviii®bhate, sddiNMRhyGOLNE tmmﬁﬁhﬂdr&adé WariuMhydfoxid; dodi@m( 6H,
m, 2.40 (3H, s), 2.51 (3H, s), 3.1 .17 (1H, m), 328363(3H n,

3. 85- 3. 98hydride aml therlike? nfellalcdholdes sﬁch dslB)JdJuYh méthoiide, shdiubr8thbxide) , 8. 02
(1H, s) 10 The | ow pol ar di astereoi soner was optically resolved by high
per f or manpetassiung tardbwhxideratd gredikey metal gliniﬁbs sadhhasendiuti amide, lithimepound 1- 134:
"H NMR (300 MHz) 61.68-1.83 (1 H m, 1.85-2.07 (3 H m, 2.08 (3 H s),
2.40 (18H, d@*pr@ybmléeamd thgﬂmem@@&w fepgents mych o8 nxGhy@mEngsBIIH, ) |
381395(1H 3(1H d J=82H), 7.74 (1 H d, J =8.2
Hz), 8.02 {oimflp the hke The inert solvent includes, for example, alcohols such as
methanol, ethanol, isopropyl alcohol, ethylene glycol and the like; ethers such as diethyl
ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like; hydrocarbons
such as benzene, toluene, xylene and the like; amides such as N,N-dimethylformamide,
15 N-methylpyrrolidone, N,N-dimethylacetamide and the like; acetonitrile; dimethyl
sulfoxide; pyridine; water; and mixtures of solvents selected from these inert solvents.
The compound of the present invention can be converted to a salt in an inert
solvent with an inorganic acid such as sulfuric acid, hydrochloric acid, hydrobromic
acid, phosphoric acid, nitric acid or the like, with an organic acid such as acetic acid,
20 oxalic acid, lactic acid, tartaric acid, fumaric acid, maleic acid, citric acid,
benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, benzoic acid,
camphorsulfonic acid, ethanesulfonic acid, glucoheptonic acid, gluconic acid, glutamic
acid, glycolic acid, malic acid, malonic acid, mandelic acid, galactaric acid,
naphthalene-2-sulfonic acid or the like, with an inorganic base such as lithium
25  hydroxide, sodium hydroxide, potassium hydroxide, calcium hydroxide, magnesium
hydroxide, zinc hydroxide, aluminum hydroxide or the like or with an organic base such

as ammonia, arginine, lysine, piperazine, choline, diethylamine, 4-

phenylcyclohexylamine, 2-aminoethanol, benzathine or the like. The inert solvent



HPLC retention time: 20.0 mn. (CH RAL PAK AD (DAI CEL CHEM CAL | NDUSTRI ES,
LTD), 2.0 cm|.D. x 25 cm nobile phase: hexane - IPA= 4:1, flow rate: 5.0
mL / m n.woQoempsered 1-135: 20 1H NVR (300 MHz) 61. 68- 1. 88T(IR2063/016598
1.85-2.07 (3 H m, 2.08 (3 H s), 2.40 (3H, s), 2.51 (3 H s), 3.04-3.16
(1 H m, 3.26-3.62(3H m, 3.81-3. 95(1 H m, 7.43 (1 H d, J =28.2
Hz), 774(1H d J 8.2 Hz) 8.092O s) HPLC retention tine: 23.0

: )

IR AR S B IR b b A 1% o

[V qui o Lﬁ%%f%*/gﬁg e BRar yER S GR i BRI bl o8B f

2004/ 0587 L. 65-1 .83 (1H 1),

1.82-2. 16@(%%‘5@1%&%%%9‘%%@% 3r‘jdq§e %’Wg&gwﬁﬁgewnﬁ% u gn&ﬁ

3. 28- 3 63'[1{6‘:1&’6 g&@l’s %&%s%t@@a&e"tﬂe lfgrm4aze Ql’ild_{’heq]k “]ke orﬁas@uchl(_%_;ﬁc Z4 (1H
re¥ 5 Z E&E

d, J 8.6 Hz) PLC ention tinme: ’PAK AD

DAl CEls NS bi | h :
(e -Cf*%}?’_y@?*yfk&?f‘ow ?Ef{“f@ a8 DN ol OO | € phese

(300MHz) fkttypytrodidofel N, NAdimeth et%ml& z{n@"ﬂhe l‘ike a@etﬂﬁltl(l}%l'ﬁlcﬁlbrorgetﬁéne (3H,
s)304317(1H n, 3.28-3.63 (3H, n), 3.85-3.98 (1H iH, d, J
8.6 10cHm)ofortn; Mnéthb‘l, suffoxillempy@idind;imgaterBar@Pmixtides 63 sdﬂ%lnﬂs Jewc%aftﬂ&ﬂ time:

32 8 min. (CH RAL PAK AD (DAICEL CHEM CAL [INDUSTRIES, LTD), 2.0 cml.D. x
25 cm noBickeinptiagkyenthexane - IPA= 4:1, flow rate: 5.0 nL / min.). 15
Table 1 |ists the conpounds obtai ned i n Exanpl e 2. Exanpl e 3 Synthesis of
{1-[7- (4-brono- 2, 6-di net hyl phenyl) - 2, 5- di net hyl - _

pyrrol18[ 2React1]og)é Lm din-4-yl]pi perl di n- 4- yl } met hanol hydrochl ori de (1-054)

eme 2
Ra
D
o=, - w9
HoN—Ar ©) zZ N-Ar ——
Step 2 o Step 3 N Step 4
@ HN—Ar
NH,
15 (6) 7)
0 o) X2-(CR'RA,
R® R3 R* NH
_ N-Ar N—Ar RS ( 10)
HO—\ N Step 5 L6—\ N Step 6
N— N
R° RP
20 (8) (9)
a
A N
(CR! R?) N-Ar
' N
R* \
; NS,
R R

25
Step 2:
Compound (4) can be converted to Compound (6) by reacting Compound 4)

with Compound (5) in an inert solvent in the presence or absence of a base. Herein, the



20 2N Br OHN Br =f-", Br 25 (1) To a solution of

4- brono- 2, 6-dinethylaniline (100.0 g) in tetrahydrofuran (400 nL) was
added triwOlRgds0s8T@¢ (60. 7 g) and 2- bronopropi onyl brom @¢eTJR203/616§98 under
ice-cooling. The mixture was stirred at roomtenperature for 1 hour and
cooled in an ice-cooling bath. To the reaction m xture was added a sodi um
hydr ogencar bonat e WO 2004/ 058767 PGH JP2003/ 016598 104 aqueous sol ution

and the xtur s stirr d at. roo erature 30 mn The
or eci pi t a %,sev\%é R £ oy RS SO 8 e SHIe: NiN-Aet erY S el hy
et her, and d

S by oo ey S s b Roreanio bases sueh a5 S Gb YRS ngsszwa)ca;w;lgte 187- 189C
Cetr ahyar SISy oEsBicationle od sttt 1 SroBr BBRAS B BBR I % 35 479 i1
tet rany o gl 8Bl bPhy & Sﬁdg%ghleg@@meag&gmm W6 YRShSLIG T ed at

roomterrp rature hour rono- N-

di met hyl phgmk kedieRi Iﬁaﬁ&mé@ sbdiath ahmwaé fdgamand bh %@m\&@%néaﬁat ed at
Egﬁ OI‘ |

reflux for 1 hour. Wth ice -cooling, anmoni umc e aguéous

sol ution yaslesSethths 30@uAnnet [ aRiBHdMNopFb fHlatklie AfEhaliRe; ahAgQEAaNI C | ayer
was washed with brine, dried over anhydrous sodiumsulfate and filtered.

The filtr fhgent@suchap arrtyl atagdesiive ®romiid uae the 1K Ihe filgert 1Ny tctudeg! i d. The
solid was washed with a m xture of diisopropylether and ethyl acetate and
filtered, fodrkanplepalgihods chas netianOy ethansipis@popyli abeehby ey gl yodl and

nmet hyl - 5- oxo- 4, 5- di hydro- 1H pyrrol e-3-carbonitrile (110.1 g). 20 m p.

175- 177C e likeygthes such as diethyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane

10  and the like; hydrocarbons such as benzene, toluene, xylene and the like; amides such as
N,N-dimethylformamide, N-methylpyrrolidone, N,N-dimethylacetamide and the like;
acetonitrile; dimethyl sulfoxide; pyridine; water; and mixtures of solvents selected from

these inert solvents.

15 Step 3:

Compound (6) can be converted to Compound (7) by reacting Compound (6)
with malononitrile in an inert solvent in the presence or absence of a base. Herein, the
base includes, for example, amines such as triethylamine, N,N-diisopropylethylamine,
pyridine and the like; inorganic bases such as sodium carbonate, potassium carbonate,

20 sodium hydrogencarbonate, potassium hydrogencarbonate, sodium hydroxide,
potassium hydroxide, barium hydroxide, sodium hydride, potassium hydride and the
like; metal alcoholates such as sodium methoxide, sodium ethoxide, potassium tert-
butoxide and the like; metal amides such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazanide, sodium hexamethyldisilazanide, potassium

25 hexamethyldisilazanide and the like; alkyl lithiums such as methyl lithium, n-butyl
lithium, sec-butyl lithium, tert-butyl lithium and phenyl lithium; and Grignard .reagents
such as methyl magnesium bromide and the like. The inert solvent includes, for

example, alcohols such as methanol, ethanol, isopropyl alcohol, ethylene glycol and the



NBr NCHOIN NH2 N 25 (3) To a suspension of

2-am no- | - (4-brono- 2, 6-di net hyl phenyl) - 4- net hyl - 5-

0X0- 4, 5- dwb\de4nsstd7pyrrol e- 3-carbonitrile (100 g) in aceCragrzwsdiesa00 )
was added acetic anhydride (38.3 g) and the m xture was heated at refl ux
for 8 hours. After WD 2004/058767 PCT/JP2003/016598 105 cooling to room
tenperature, the solvent was concen?at ed under reduced pressure, and

wat er was.added and.extracted wi.th ethyl ac te. The qrganic |l ayer was
vashed wi TRE Srhaich s dig YE&@P@éﬁ‘ﬁ%}aﬂ@@agnﬁ?&%&%Ba%-alr%ﬁmyﬂh@é? ed. The
filtrate Ice under..reduce ressuyre and t resid S
crystalli \zggtgth%?%%ﬁ @gd’ﬁ‘l&i Ure "of %Stt?%??enﬁcgoth%ing agalé}‘?cﬁﬁi 2 ?B@I%ﬁgrﬁﬂ 0 give
7-(4-bronp; 18 1 24:5- di l. .

5. 7- di hyd ggﬁﬁlgqrg?wiéw %%Y?RY%‘%"M‘{‘%N(%@{e@yg%%?tgél%? andiheBkeic 00 N Br
N Br 10 HQibhifrlie;NimPhyl dlfok ARG RF Q0
7- (4- br ono- 2, 6- d?’né&nhyypher?y%e?ﬁ?ﬁ(ggr’oxy- 5% .
di met hyl - thedethefikdlvepiyr r ol of 2, 3-d] pyri mi di n-6-one (10.0 g) in phosphoryl
chloride 15 (25.7 nL) was added N, N-dinethylaniline (2.6 nL) and the

m xture was heated at 120 C for 6 hours. After cooling to roomtenperature
the m xture was poured into ice-cold water and extracted wth ethyl
acetate. Slepdorganic |ayer was washed with a sodium hydrogencarbonate
aqueous solution and brine, dried over anhydrous sodiumsulfate and
filtered. The fCbmpawmsl (fsarcloncentitat @dCamptemdr(8pbicaylapioass amind grogpve a
solid. The 20 solid was washed with diisopropyl ether to afford

7- ( 4- br ot Gompelinde{hgndlodiayed by formation of pyrimidine ring. The acylation and the

chl oraqg-2, 5-di et h%/I -5, 7-di hydropyrrol o] 2, 3-d] pyri m di n-6-one (8.0 g) mp.
148- 198c &rpation of pyrimidine ring may occur continuously in one pot. The acylation can be

achieved by reacting Compound (7) with an acylating reagent in an inert solvent in the

Ig{ mixtures of solvents selected from

presence or absence of a base or an acid. The following formation of pyrimidine ring
can be carried out by heating the acylated compound in an inert solvent in the presence
or absence of an acid. Herein, the acylating reagent includes, for example, halogenated

15 acyls such as acetyl chloride, acetyl bromide, propionyl chloride, propionyl bromide,
butyryl chloride, cyclopropanecarbonyl chloride, benzoyl chloride and the like; acid
anhydride such as acetic anhydride, propionic anhydride, butyric anhydride, benzoic
anhydride and the like. The base includes, for example, amines such as triethylamine,
N,N-diisopropylethylamine, pyridine and the like; inorganic bases such as sodium

20  carbonate, potassium carbonate, sodium hydrogencarbonate, potassium
hydrogencarbonate, sodium hydroxide, potassium hydroxide, barium hydroxide, sodium
hydride, potassium hydride and the like; metal alcoholates such as sodium methoxide,
sodium ethoxide, potassium tert-butoxide and the like; metal amides such as sodium
amide, lithjum diisopropylamide, lithium hexamethyldisilazanide, sodium

25 hexamethyldisilazanide, potassium hexamethyldisilazanide and the like; and Grignard
reagents such as methyl magnesium bromide and the like. The acid includes, for
example, organic acids such as formic acid, acetic acid, trifluoroacetic acid,

benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, benzoic acid,



NBr NBr 25/~ Cl NEQ®R2C-( ,NN (5 A suspension of

7- (4-brono- 2, 6-di net hyl phenyl ) - 4-chl oro- 2, 5-di net hyl WD 2004/ 058767

PCT/ JP20080Q061538767106 5, 7- di hydr opyrrol o[ 2, 3-d] pyri m diPeTEPz08/0(639% Q) ,

et hyl isonipecotate (4.7 g), N, N diisopropylethylamne (3.8 g) in ethanol
(35 nmL) was heated at reflux for 12 hours. The reaction m xture was
stirred at roomtenperature to affotd a solid. The solid was collected by

filtratiop.and hed w t.h cql d.ethanol to give, 1-[.7-(4-bronmo-2,6 5

di net hyl pﬁgﬁlﬂr?‘ﬁg‘?’%@é}l ‘P’ﬁg‘}‘fl-aé!‘%ﬁ%?ﬁ Fvl-naf%?g}%raﬁl%ﬂl ?Sr%ﬂngflﬁ,a%l-dd] pyri midin-4
-yl ] pi petiding-4- ' cj d, et hyl ter "/ . mp..159-161C O N Br
N B P16 B dhREoH SRRt B Res AhSG, defisfiobioritia A ARY

bor ohydri 201 1 ! jpn of
27 TR U SRR B e o
di hydr o- Sl By PAIe6 1, Jslione di A feliick étH@rEiSI?é N&-dlethipfdpeyl 1 ¢ acid ethy
ester (6.0 g%blij?n a m’xt}gj]re 0 %tejtrah;dro?uran (PO rrLS gn nz_et hanol (3 nl)
dropwi se @v@hydBfurdd, 1LU-adxaden-difRHeRPhAR and ke ARG, HRRBbY $HcR 2¥aS
warmed up to roomtenperature and stitred for 3 hourS. After cooling with
an i ce- babénzefie, bltéie, aglepOus] Soliltt; MiidésHich A3 N, NaSmagiEs naneids N red at
roomtenperature for 1 hour. The solution was made to 20 al kaline (pH = 9)
with 6 M Me(ylmaediduse, NNedimethylaaedmedd andahe tkeliacttonitdily] diaretyat e.  The
organi c | ayer was washed with brine, dried over anhydrous sodium sul fate
and fil t sylaideT ppriding;taceticacidsvaiomn eshmixitred ofiswdesnts sdeotetfrpnelssar e and t he
residue was purified by a silica gel colum chromatography (silica gel:
Wako Gel peptoolvents| uent: hexane/ethyl acetate = 1 : 1) to give
{1-[7-(4-brono- 2, 6-di net hyl phenyl ) -2, 5-di net hyl 25

7I—l—pyr1 ol o[ 2, 3-d] pyri m di n-4-yl ] pi peridin-4-yl}methanol (4.6 g). (7) To a
suspensi og of. {1-[7-(4-bromp-2, 6-di met hyl phenyl ) -2, 5-di net hyl - 7H

pyrr ol o[2,t§p(§] pyrim di n-4-yl]piperidin-4-yl}methanol (0.71 g) in water (7
m.) was

Compound (8) can be converted to Compound (9) by reacting (8) with a
halogenating reagent or a sulfonating reagent in the presence or absence of a base in an
inert solvent or without any solvent. Herein, the halogenating reagent includes, for
15 example, phosphoryl chloride, phosphoryl bromide, phosphorous pentachloride,

phosphorous trichloride, phosphorous pentabromide, phosphorous tribromide, thionyl-
chloride, thionyl bromide, oxalyl chloride, oxalyl bromide and the like. The sulfonating
reagent includes, for example, p-toluenesulfonyl chloride, methanesulfonyl chloride, p-
toluenesulfonic anhydride, methansulfonic anhydride, trifluoromethanesulfonic
20  anhydride, N-phenylbis(trifluoromethanesulfonimide) and the like. The base includes,
for example, amines such as triethylamine, N,N-diisopropylethylamine, pyridine, N,N-
dimethylaniline, N,N-diethylaniline and the like; inorganic bases such as sodium
carbonate, potassium carbonate, sodium hydrogencarbonate, potassium
hydrogencarbonate, sodium hydroxide, potassium hydroxide, barium hydroxide, sodium
25 hydride and the like; metal alcoholates such as sodium methoxide, sodium ethoxide,
potassium tert-butoxide and the like; metal amides such as sodium amide, lithjum
diisopropylamide and the like; and Grignard reagents such as methyl magnesium

bromide and the like. The inert solvent includes, for example, alcohols such as



added concentrated HC aqueous solution (0.15 nL) under ice-cooling. The
m xture WD 2004/ 058767 PCT/JP2003/016598 107 was stirred at room

t enper at LWe 2b@w03876m nut es, cooled with an ice-bath agai mCcTanzhosviasssed for
15 minutes in an ice-cooling bath. The precipitate was collected by
filtration, washed with water and drled to give the title conpound (0.73
g. 5 Exarrpl e 4 Synthesis of

E]lp[yrl. éf‘n%?éﬂg%%?bzﬂﬁpﬁd Fhe éyf%if@?ww«e TR A e 2hE)sS dih -
AR Aok g
e ot het %ﬁéﬁi{%@@‘%&g BRIl ichat N By R

i sopr Open)‘ﬂetkwﬁg d%h@%’ Pf— e?lg@cetaﬁtgge hd t?ls %E@ecﬁ&ﬂlgl%%e? ?191 gllérgﬁ)q The

m xture was After Tenovi ng e SO ven under

reduced pLESSHire:; &ﬂi‘l@t @Fﬁlﬂ%ﬁiev‘@irlﬂhés&@itéﬁegnd ﬁ'uxt{u% be an(?; éé'ié%ﬂsd(écgg )
i thi'umdiisop

and cooled in an ice-NaCl bath ropya ein

t et r ahydr ¢fedé aRrisolwehison (generated from 2. 64M n-butyl lithi um i n hexane
(127 mL), diisopropylamne (40.5 g) and tetrahydrofuran (300 nL)) was added
dropwi se over 30 mnutes, and stirred at roomtenperature for 1 hour. To
the reaction mxture a saturated NHACL aqueous sol ution was added and
separ at ed Stéplfe aqueous | ayer was extracted w th CHC13. The organic |ayer
was washed with water, dried over anhydrous sodium 25 sulfate and filtered.
The filtrate waSompaeeh(® seebe converted edurepbydddb)unercasiingtCrenpauadi(Pue was
purifi ed by a silica col um chr omat ography (silica gel: Wako Gel
(C200)10 eriidrfcomprasedi g‘?)elflﬁlwsaaf@em%th@d&ssrepll) to give

4-am no-| - (4-chl oro-2, 6- di net hyl phenyl) - 3,

6- di met hyl - 1, 3-di hydropyrrol o[ 2, 3-b] pyridin-2-one (35.8 g) as an WO

2004/ 0587§Zep%CT/JP2003/016598 108 anor phous.

Compound (11) can be converted to Compound (12) by reduction of
Compound (11) with a conventional reducing agent in an inert solvent. Or if necessary,

15 treatment with an acid in the presence or absence of inert solvent after the reduction can
provide Compound (12). When X* is -CO,-(Cy.salkyl), the ester group can be converted
to a hydroxymethyl group at the same time. Herein, the reducing agent includes, for
example, lithium borohydride, sodium borohydride, calcium borohydride, lithium
triethylborohydride, lithium tri-sec-butylborohydride, potassium tri-sec-

20  butylborohydride, zinc borohydride, borane, lithium trimethoxyborohydride, lithium
triacetoxyborohydride, tetramethylammonium borohydride, lithium aluminum hydride,
sodium aluminum hydride, sodium bis(2-methoxyethoxy)aluminum hydride,
diisobutylaluminum hydride, trichlorosilane and the like. The reduction can be also
carried out by hydrogenation using a catalyst including palladium, platinum dioxide,

25 Raney nickel or the like. The acid includes, for example, organic acids such as acetic
acid, trifluoroacetic acid, benzenesulfonic acid, methanesulfonic acid, p-toluenesulfonic
acid, benzoic acid and the like; inorganic acids such as sulfuric acid, hydrochloric acid,

hydrobromic acid, phosphoric acid, polyphosphoric acid, nitric acid or the like. The



M5 (ES, Pos.): 316 (M+ 1)+, 318 (M+ 3)+,338 (M+ Na)+, 340 (M+ Na + 2)+
OS5 NCI NC H2N N H2N N (2) To a suspension of |ithium borohydride
(11.6 g) wooetessteydr of uran (50 nlL) was added a sol ut i ®@aTOP2003/016598

4-am no-| - (4-chl oro- 2, 6-di net hyl phenyl ) -3, 6-di met hyl -1,3 10

di hydropyrrol o[ 2, 3-b] pyri di n- 2- one 5533' 7 g) in tetrahydrofuran (100 nL) was
added. The nixture was stirred at $2flux for 1 hour. After cooling wth

ice-coolin ath, .a Cl agueou ol ution was added slowly. The sol ution
was made flgergﬁqi‘éfinf ng?%ﬁ?g f@ﬁagl "taﬁog‘)lﬁ/rsw rgﬁﬁ@gﬁ,seﬂgaélpk,thogﬁgpy nd
extracted yi I te.. The organic, | aye S she ith_brine,
dried ovef Wgh ygllrhgfuége g@%éﬁaﬁ%ém Plg‘%’gh%ﬁosuﬁl Pt élreg’é'l \é\ﬁ‘ﬁ‘é%{%&rgﬁga@é as
concentra . e Ldu urified by a
i1 oa gortHabbc aniheR RhE BRHAE IRE IR i, D TR R ) R i
hexane/ et ; = ' : .

1-(4-chl o?%é-lzjﬂa%-g%]?ér?gts %@%ﬁh%ﬁy?@leg&%ﬁ&? ?rrél%cﬁi/l[\“lnﬁhzy Frng?rbe’, y’lg] pyridin-4-

yl am ne ( Him&h@hcASmdc 204 ki 1i Uae ind: QN 25 (3)
Wth ice-cool i%ﬁg, to a gus%ehr%d'r::glg gcnet%fggl}%m- ctﬁfgsruyogdgl-\%ﬂ%?égy éﬁl’eﬁa ) -3, 6-

di met hy!l - Inkixfayds'o?ls6lvents sélbayd freinthdse\th@idi®entsl 7. 9 g) in a mixure of

1, 4-di oxane (45 nL) and water (45 nL) was added dropw se a m xture of
concentrated H2SO4 (17.8 nlL) and water (90 nmL) and then a sol ution of
NaNO2 (6.2 g) in water (62 nmL). The WD 2004/ 058767 PCT/JP2003/016598 109
m xt ur e wRsagionr§chémaB room tenperature for 20 minutes, and heated at 100 C
for 1.5 hours. After cooling in an ice-cooling bath, the reactign mxture
was poured into a col saturated Na agueous\ sol uti on and, extjract ed

wi th CHC13. The Rkgafiic |ayer was dfie r anhydrous sodi i
filter¥d. The filtfat _Xgs _concentrated u N-8r rieduced pressur
solid. The soligg washed g & a 1 xNGre f ethyl acetateyy
di i sopropylether (1 \y2) to give

1- (4-chl oro- 2, 6-di net H§I phenyl) -3, 6-

(14.4 9g).
@) (13) (14)
a a

15 N N-Ar S N-Ar

—— - - _— . - ———

Step 9 HaN—\ N Step 10 HO— N Step 11
RD Rb
(LG=Cl,Brorl) (15) (16)
Step 12
R2 X2—(CR!R), R?
Z SN—
20 N—Ar » » X2-(CR'R3), Z “N-Ar
o R® (10 4 -
LG \ N - R N \ N
Step 13 s
RP R RP
(17) (18)
Ra
HO—(CH.)+—(CR'R?), 7 “N-Ar
25 N . S
(X2 = -COa-(C1-5alkyIL) R% N \ N
Step 14 5
ep R Rb

Step 8



m p. 260C (deconmp.) 10/ NOCO NCI HONEQ®CCNIN (4) To a mxture of
1- (4-chl oro- 2, 6-di net hyl phenyl ) -3, 6-di nethyl -1 H 15 .

pyrrol of 2v8-20040#876di n- 4-ol (14.4 g) and triethylam ne (®CT/J§2008/0168¥$4C13 (100
nm) was added trifluoronethansul fonic anhydride (9.7 nL) in an ice-cooling
bath. After stirring for 10 mniutes, water was added and extracted with
CHC13. The organic layer was washe¥owith water and brine successively,

dried over anhydrous sadium sulfate and filtered, The filtrate was
concentrated un g{é’anPBH’agZ)jC%ﬁ@é’QﬂY%tqddo GOWPOERY, ) by reacting Compound (7)
trifl uororreh;\(nesulf ni ¢

1- (4- chl or32621P it ?I%ﬁgﬂﬁ/f“}d @eéﬂcgﬂ\ﬂ@flﬁﬂerq ﬁl}-Chﬁ§/FSPBT°(PF93’13n‘HﬂS‘ﬁ1Peﬂ| n- 4-vyl
t
T o ophd e Ta i FsoRient INinS bisNek o HhAHRLPTpr %@%ﬁ%&lﬁn{»ﬂ. n-4-y)
ropyl e am ne
(125 &5 coneiof A co §%838§)q§%§?583‘ﬂ§%)”%fdrcaf{lﬁ%g‘rl*eiqﬁ ¢RI ur e

t t e el. wWas
vashod i Dot o aich b En et Dy hoBaR, B Srami oL e sRIFL

filtered. addiR did, trificRoMase s&ao&a&mgﬁfbn&wﬁa rﬁaﬂgﬁﬁﬁf&ﬁ@m’ e and the

resi due was purlfled by a silica gel colum chromatography ( ica gel:

Wako Cel mna@@ﬂf&ﬁ@zcﬁa HR6adid RA0Q3d 6ARQ8 Th basd iE2A@ds, f&'e‘a&@ﬁﬁble hexRrge/ et hyl
acetate = 5 : 1) to give 1-[1-(4-chloro-2,6- dinethyl pheny

6- di met hy kachHspyiethglamife? l\BNhimypnoﬁylaﬂﬂ}ayﬂlil@|pgﬁﬂindj ne- 4- car boxyl ic acid
ethyl ester (16.6 g) as a pale yellow solid. mp. 140-142C 5 N C &N Cl

Et 02C - ( dizabieyclo[6.4N)]NndeR-T-Bi)e ahd the Hkis pargamnbaosks bichhis sodinor @llydniede (4. 11
g) in tetrahydrofuran (50 nL) was added a sol ution of

1- [ 1- (14- c Rrigpum catbgnses segdiushbydrpgergabonitemnotassiumthydrogencarbonate,

pyrrol o[ 2, 3- E%lg%/rldl n-4-yl ] pi Elerldl ne-4-carboxylic acid ethyl ester (16.6
g) in a meoditmdiydeyxides potassim hydioxids. bastnphydrakide. rediankydride apdihe i n an

:A\](c:tee(rzogloloﬂgﬁbat h][ g‘ﬁlﬁt%?esuglbﬁﬁ a.lsnbiatelf,prormd% sodngrg%mog(%m gortg;[s%jurn? tgrgr 2 hours.

butoxide and the like; metal amides such as sodium amide, lithium diisopropylamide,
lithium hexamethyldisilazanide, sodium hexamethyldisilazanide, potassium

15 hexamethyldisilazanide and the like; alkyl lithiums such as n-butyl lithium, sec-butyl
lithium, tert-butyl lithium, methyl lithium and the like; and Grignard reagents such as
methyl magnésium bromide and the like. The inert solvent includes, for example, ethers
such as diethyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like:
hydrocarbons such as benzene, toluene and the like; amides such as N,N-

20  dimethylformamide, N-methylpyrrolidone, N,N-dimethylacetamide and the like;

acetonitrile; dimethyl sulfoxide; pyridine; and mixtures of solvents selected from these

inert solvents.

Step 9
25 Compound (14) can be converted to Compound (15) in the same manner as

step 7.

Step 10



15 water was added and the m xture was poured slowy into a 3M HCl aqueous
solution. The solution was nade to alkaline (pH =8) wth 4 M NaOH agueous
sol uti on wo 200s8%7 solid. The solid was coll ected by fipcrratioanicassd washed
with water and diethylether. The solid was recrystallized froma m xture
of ethanol and ethyl acetate to give {1-[1- (4-chloro-2,

6- di net hyl phenyl )-3, 6-dinethyl-1 yrrolo

phe 6- di et p
et hod ae. examptorpops {3 %’aﬁ?@qr@%&%ﬁh@%ﬁ%ﬁ lé;s}mﬁéhe éo%%egbs From
1-11-(4- ) -3,.6-di net.hyl - | H : 3-
E)] p%ri f:li n%ﬂ?ﬁag‘ﬁ%’gﬁg é’lgﬁt i‘}% P?rﬁrr%{gﬁ%nntgl tﬁ? gia%g&g”)lﬁ[1 98P Eﬁ%‘{n%q%ebo%ag)ll‘?ﬁ%%si s of
byt ol of 2 gy 5 Frame 04N e BTG aRAR M BrBL ;.
(3-001) M%ﬁt%%ﬁﬁ?ﬁl{?ﬁ%@?&@ﬁé@mg&ce dtdn RidHom Meﬁrsol?/@ntl. I\f'ﬂéracid --( N

N/NNN/N™~/ ono- 2,

6- di ety ligdedey] for exfnsle, Rédehic APV Quifdsic &id, hydrochloric acid,
d] pyri m di n-4-yl ] pi peridin-4-yl }methanol (1.15 g) synthesized in the

simlar maga@brasic aeXanplieacld bnthe eike atmye imftusoBRn( ABludts, fWesxambiel E@ers t hen
NaH (60% in paraffin, 0.10 g) was added and the m xture was heated at

refl ux forsus dsaliethyl eidretetratydrofogin b4ali€kanet hdirh&hokyetitant andreediked. 28 g)
in a small amount of tetrahydrofuran was added and the reaction mxture
was al | owdiglditoganbensciuch s hertzensg éolaener anddhelliles; apodestsech asTNN-r esi due was
purified over a silica gel on a glass filter (eluent: CH2C12 / CH3CN = 95 :
5 t hen 90 dimgthylformamyge; N-pethyipyrtadidpns ARt dipedwlasglemidatridahgliké;st s t he
conpound obt ai ned i.n Exiarrpl e.5 and_conpounds_obtained by 15 the simlar
procedth e 2adopifiilendimsihy! siltoxidenpyridine; syaier and mixipreg ok salengs sedqoted from
1-[7-(4- brtom)-. 2 G-ﬁ% rr{at hyl - phenyl ) - 2, 5-di net hyl - 7H 20

pyrr ol of 2 G5 SOReB®n- 4- yiI | - pi peri di n-4-yl met hyl ester (3-009)

Step 11

Compound (16) can be converted to Compound (17) in the same manner as

15 step 5.

Step 12
When LG is chloride, bromide or iodide, Compound (17) can be obtained from
Compound (15) directly by formation of the diazonium compound in the presence of
20  one or more metal salts in an inert solvent. The formation of the diazonium compound
can be carried out in the same manner as step 10. The metal salts include, for example,
potassium iodide, potassium bromide, sodium iodide, sodium bromide, sodium chloride,
copper (I) chloride, copper (II) chloride, copper (I) bromide, copper (II) bromide,
copper (I) iodide and the like. The inert solvent includes, for example, ethers such as
25  diethyl ether, tetrahydrofuran, 1,4-dioxane, 1,2-dimethoxyethane and the like;
hydrocarbons such as benzene, toluene and the like; amides such as N,N-
dimethylformamide, N-methylpyrrolidone, N,N-dimethylacetamide and the like;

acetonitrile; dimethyl sulfoxide; pyridine; water; and mixtures of solvents selected from



NBr NBr "--( NN NF-CNN N 25 Under nitrogen atnosphere,
{1-[7-(4-Dbrono-2, 6-di net hyl phenyl ) -2, 5-

di met hyl -wbk2pewasstea| 2, 3- d] pyri m di n-4-yl ] pi peri di n- 4-yl| pegtir2008016698 15 Q)
synthesized in the simlar nmanner as exanple 1 in tetrahydrofuran (25 i)
was stirred, WO 2004/058767 PCT/JP2003/016598 112 then NaH (60% i n
paraffin, 0.10 g) was added and the®$i xture was heated at refl ux

over ni ght I Vi j xture (1). Decanoic acid (0.45 g) in tetrahydrofuran
(25 i) mé%egé}s/eﬂrgsPewg?Est hen 1,1'-carbonyl diinidazole (0.42 g) was added and
the m xture was stirred overnight at roomtenperature, giving m xture
(I'1). The mxture (Il1) was added 5 dropwise to the mxture (1) at 0 - 5 C
and the regil{si ng reaction mxture was allowed to reach roomtenperature.
The sol vent "'was evaporated and the residue was purified over a silica gel
on a glass filt Y = : : 0 : 10)
to give the tiFFg&gé%§GZ%C%@%ﬁéﬁﬁéygﬁgb gm§%9?§¥2q?ﬁﬁgggﬁ§g%ﬂﬁp% tained in
Exanpl ¢ 6st@pd. conpounds 10 obtained by the simlar procedure as in Exanple
6. Exanple Synt hesi s of eicosa-5, 8,11, 14-tetraenoic acid

1-[7- (4-brono- 2, 6-di net hyl - phenyl )-2,5- 15

di met hyl - 7H pyrrol o[ 2, 3-d] pyri m di n-4-yl ] -pi peridi n-4-yl net hyl ester
(3-020) HStepI#~-A NBr ON~~Br -~ ,NNO-N NN 20 Under nitrogen

at nosphere, to a solution of 1-[7-(4-brono-2, 6-

di net hyl phenyl ) Whes XdiisrdEQoy(C1 201k pl) s the ester §app cal] pycanviedediod- yl ] pi peri di n- 4-
yl } met hanol (606 ngﬁ in CH2C12 (20 nl) was added arachidonic acid (500 ng),
4-" di net h)YHaxYBeihY) epwein(tBgsamy manweer 85 Bepdi cycl ohexyl car bodi i mi de (565
ng). The 25 mixture was stirred at roomtenperature for 2 hours and
conceritrat ed under reduced pressure. The residue was purified by a silica
gel colu chro ography (silica gel: Wko Gl (C200), eluent: hexane /
et hyl achgF%mggghggi? to give the title conpound (990 ng) as an oil.

R7
HO-(CHR%x(CR'R?),,
R* N
15 R®
(20) @1)
Step 15

Compound (20) can be converted to Compound (21) b}.r a coupling of

Compound (20) with the corresponding carboxylic acid using a conventional coupling

20 reagent in the presence or absence of an additive or a base in an inert solvent or a
coupling of Compound (20) with the corresponding acyl halide in the presence or
absence of a base in an inert solvent. When R’ has protective groups of an amino group,
a hydroxy group, a mercapto goup, a carboxy group, a guanidine group or a phosphoric
acid group, those protective groups can be removed by conventional methods for

25 deprotection (ref. Theodora W. Greene and Peter G M. Wauts “Protective Groups in
Organic Synthesis”; Wiley-Interscience) after the above coupling. Herein, the coupling
reagent includes, for example, N,N’-dicyclohexylcarbodiimide (DCC), 1-(3-

dimethylaminopropyl)-3-ethylcarbodiimide (EDC), 1,1’-carbonyldiimidazole (CDr1),



WO 2004/ 058767 PCT/ JP2003/ 016598 113 Table 3 lists the conmpound obt ai ned

i n Exanpl e 7 and conpounds obtained by the simlar procedure as in Exanple
7. Exanplwog00458ymt hesi s of ~ PCT/JP2003/016598
(S)-2-tert-but oxycarbonyl am no-3-(1H i ndol -3-yl)-propionic acid 1-[7-(4-
brono- 2, 6-di met hyl - phenyl)-2, 5-di met hyl - 7H pyrrol o

[ 2, 3- d]pyrlmdln 4- yI] pi per|d| n- 49 Irrethyl ester (3-014) and

gséi rZrE? hmy 61%1@&911138}) Ty a&%ﬁébﬁlj@ gﬁgtgalcgfaq?q?hospjﬁa 673-1‘1%4&16 B]r{é) r’[Pliezeidditive
o o R e o g e ok @@%&4 St L
N-(tert U ARG ??{ﬂl%lnk?fl%ﬁﬁtl?(@h%egi G esa}l@rgnésrﬁut:%n% SQYE%” ﬁllle,l m dazol e

(330 ng) in acetonl was s oo

overni ght N ﬁnﬂis@ﬁb%ﬁ%ylaﬁnﬁé’ g?ﬂﬁﬁ\@eﬂS-@%a&@fckgﬁ%ﬂ.@ﬁﬂﬁdéc&-%ﬁgéﬁtﬂsﬁg Y]Eg, in

tol uene (5 nL Sequent |

{1-[7- G4- bfo@ﬁ‘ﬂm%a@eﬂu@ﬁ'fabyddiﬁﬁ'&H}bbhgte%dﬂésﬁﬁmérbgﬂﬂteoﬁé&i%o[ 2,3
d]pyrlmd|n4yl]p|per|d|n4y}rrethano| 594 ny)

1, 8- di azahydrggémehfbodate] poigheim Hy@@@néﬂﬁoﬁd&é s¥Bine BEeddandiatibpr ed at room
terrperature for 2 days. After evaporation of the 'solvent the residue was

ext r act edhydrbkidettayiacigtdat:ddgnddidid hiideiddaiiCER 1ike] mtiabalconoMteesuchhe usual
wor k-up the residue of the extract was purified over silica gel (eluent: 25

CH2C12/ Me@idivm @tiE)xide sodivia ethmexidd, pb@sgium tere-butdxid 4nd Begikeynetal\@nides
2004/ 058767 PCT/ JP2003/ 016598 114 PN Br NBr N NH2 NNC- N~ _ON( ON
NH NHO  such as sodium amide, lithium diisopropylamide, lithium hexamethyldisilazanide,
10  sodium hexamethyldisilazanide, potassium hexamethyldisilazanide and the like; alkyl
lithiums such as n-butyl lithium, sec-butyl lithium, tert-butyl lithium, methyl lithium
and the like; and Grignard reagents such as methyl magnesium bromide and the like.
The inert solvent includes, for example, alcohols such as methanol, ethanol, isopropyl
alcohol, ethylene glycol and the like; ethers such as diethyl ether, tetrahydrofuran, 1,4-
15  dioxane, 1,2-dimethoxyethane and the like; hydrocarbons such as benzene, toluene and
the like; amides such as N,N-dimethylformamide, N-methylpyrrolidone, N,N-

dimethylacetamide and the like; acetonitrile; dimethyl sulfoxide; pyridine; chloroform;

dichloromethane; water; and mixtures of solvents selected from these inert solvents.

20
The compound of the present invention is useful as a therapeutic or
prophylactic agent for diseases in which CRF is considered to be involved. For this
purpose, the compound of the present invention can be formulated into tablets, pills,
capsules, granules, powders, solutions, emulsions, suspensions, injections and the like
25 by a conventional preparation technique by adding conventional fillers, binders,
disintegrators, pH-adjusting agents, solvents, etc.
The compound of the present invention can be administered to an adult patient

in a dose of 0.1 to 500 mg per day in one portion or several portions orally or



5 (2) To a solution of 3-014 (1.16 g) in CH2Cl12 (200 nL) a 6M sol ution of
HCl1 in isopropanol (2.7 nm) was added and stirred at roomtenperature for
2 days. AWVDenos/sgmporation, the residue is purified by PETIPIDG/OHELESeE

chr omat ography (BDS RP18, 8 mparticle size, 200 g, ID 5 cm col um,

el uent: (0.5% NH4Ac/ CH3CN: 9:1 (v/v)) / 10 CH3CN 85/15 to 1/9 gradi ent)
After partial evaporation of the a&@@ous fractions a fine precipitate of

016 (190 Barireily THEBCO o FRURE Sl Ebutied prpoiioies fkiodng.

organi c exly WS SH&ﬁ{ i ni After the usual work-up of
t he organi cﬁsg%teragct ség%é ‘&%1 %r%lgug{n%?% %enltecuperat ed (304 ng). 15

Exanpl e 9 Synthesis of phosphoric acid
1-[ 7- (4- brono- 2, 6-di net hyl - phenyl ) - 2, 5- di et hyl -

pyrrol 0[26 EDHDJMEN'PBOFA‘FHEINTVEWION” 4-yl met hyI ester diethyl ester
(3-017) 20 NBr NBr /-CNNOTr-{ rll ONHONOPO-~/ 11 O 25 Under

ni trogén at nosphks prcsdnmrﬁreﬁtﬁtiﬂlislcgﬁbr@tfel lafnddn R e ReeBo th
di met hyl phenyl ) - 2, 5- di met hyl - 7H- pyrrol%é([t)Z S pyri me o Ans foflowdag | i n- 4-

yl } met hanekanfflesSdhdggst arainglie dbured fotllamiiedamsreiodi ne (0.55 g) in CH2C12 (50 ni)
at 0 C diethyl chlorophosphate (0.38 g) was added dropw se and the

reacti on Eszamplevil y heat ed WD 2004/ 058767 PCT/ JP2003/ 016598 115 up to room
tenperature. The reaction mxture is poured on ice-water and extracted with
CH2Cl 2. After thunthesisalf 2npl- K- (fobrome-2, 6 stimetbylphemu)- ik dichetiyd7Hsi | i ca gel on
a gl ass fllter%éjel uent: CH2Cl2 / MeOH = 98 : 2) vyielding product 3-017

(0.31 g).PHIER ﬁ@mw@pﬁrw&@p@n@n Ao¥ibesptiesd hgdrachldride (compound 1-074)

nmono- {1-[ 7- (4- br ono- 2, 6- di net hyl - phenyl ) - 2, 5- di net hyl -
7I—l—pyr1 oIo[2,3-d]pyrirn'di -4-yl]-piperidi n-4-y| met hyl } ester (3-018)

c—( N J_C
N—<

15 (1) A mixture of 7-(4-bromo-2,6-dimethylphenyl)-4-chloro-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidine (6.0 g), 4-(2-hydroxyethyl)piperidine (3.2 g), N,N-
diisopropylethylamine (3.2 g) in ethanol (15 mL) was heated at reflux for 5.5 hours.
The reaction mixture was cooled to room temperature, poured into a saturated aqueous
sodium hydrogencarbonate, and then extracted with ethyl acetate three times. The

20  organic layer was washed with brine, dried over anhydrous sodium sulfate and filtered.
The filtrate was concentrated under reduced pressure and purified by a silica gel column
chromatography (silica gel: Wako Gel (C200); eluent: hexane / ethyl acetate =2 : 1) to
obtain 2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo [2,3-
d]pyrimidin-4-yl]-piperidin-4-y1}-ethanol as a white solid (6.41 g).

25 (2) To a suspension of 2-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-
7H-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-yl}-ethanol (6.41 g) in ethanol (51 mL)
was added 4 M HCl in ethyl acetate (4.2 mL) under ice-cooling. After removing the

solvent, ethyl acetate (26 mL) was added to the residue. The mixture was stirred



10 NBr NBr PhO F-C NN HO ~N N PhO-0 ON~- HOP ON- O

{1-[7- (4-brono- 2, 6-di net hyl phenyl) - 2, 5-di met hyl - 7H pyrrol o

[ 2, 3-d] pywormojl/(]sszmlS yl]pi peridin-4-yl}methyl di phenoxyphogplavessest er
(1.8 g), which was produced in a simlar way as in exanple 9, was

di ssolved in 50 % NaOH (1 nL) and di oxane (50 nmL) and stirred at 60 C for
several hours until conpletion of t49e hydrol ysis. The solution was treated

with water i dif.jed w un and extracted five
times witKY E%‘ﬂ%‘}"k%éff%afé( 1’2% lﬁtﬂg rtlﬁéfysf%“iaﬁﬁig@%edtWeﬁlﬁﬁé{%t%@ﬁﬁﬂfﬂ| on.
After the up the residue is purified over silica gel on a

gl ass fllti?alrg ?ﬁﬁgglé% @-}ZDCIZ [/ MeOH = 9:1 to pure MeOH) yielding the title
product 3- lgpé%% WO 2004/ 058767 PCT/JP2003/ 016598 116 Table 1*1 R8
R7 1 X-( )~ ( Ig)mN—Ar RA NN RE 2 N~R6 X-(CHR3)~-(CR RZ)m

rrelting point (C) Com Ex. RRRr R R R8 _Ar (solvent for No. No.
crystallization) _ H3 1-001 1 " CH3 CH3 CH3 2 / r 142-144 HO CH3 (hexane)

H3 1-062 1 N CigoiehihinbiTabid 24ist 4R cobdpB¥ANERtaint®ifERample 1 and compounds

obtained by the similar procedure as in Example 1.

Example 2
Synthesis of optically active 1-[7-(2-bromo-4-trifluoromethylphenyl)-2,5,6-
10 trimethyl-7H-pyrrolo[2,3-d]pyrimidine-4-yl]piperidine-3-carbonitrile (compound 1-134,
1-135, 1-136 and 1-137)

Br. Br.
N—\ N
O

Ny Cl \NA<N

A mixture of 7-(2-bromo-4-trifluoromethylphenyl)-4-chloro-2,5,6-trimethyl-
7H-pyrrolo[2,3-d]pyrimidine (400 mg), piperidine-3-carbonitrile (290 mg), N,N-
diisopropylethylamine (309 mg) in ethanol (2 mL) was heated at reflux for 6 days. The

20  reaction mixture was cooled to room temperature, and concentrated under reduced
pressure. The residue was purified by a silica gel column chromatography (silica gel:
Wako Gel (C200), eluent: hexane / ethyl acetate = 5 : 1) to obtain two diastereoisomers
(low polar diastereoisomer: 62 mg and high polar diastereoisomer: 36 mg) of 1-[7-(2-
bromo-4-trifluoromethylphenyl)-2,5,6-trimethyl-7H-pyrrolo [2,3-d]pyrimidine-4-

25  yl]piperidine-3-carbonitrile.

Low polar diastereoisomer:

Rf value 0.64 (developing solvent: hexane / ethyl acetate = 1:1, TLC plate
Silica gel 60 F 254 (Merck))



Br 1-003 1 " CH3 CH3 CH3 ~ CF3 anorphous H 0 Br H3 1-004 1 " CH3 CH3

CH3 r 146-148*2 Ho CH3 (EtOAc/EtOH) H3 1-005 1 "_ CH3 CH3 H r anorphous

HO CH3 H8C0HA4/G8sBO6 1 -

CH3 CH3 CH3 144- 146 O H H3CH2pCiarzma)16548- 007 1

N CH3 CH3 H H3CH2 121-122 ° (hexane) HO H3CH2 Br 1-008 1 N- CH3 CH3 H r
141-143 *2 (EtOAc/EtOH) HO Br H3 1-009 1 CH3 CH3 CH3 134-136 *2
(Et OAc/EtOH) H3 1-010 1 CH3 CH3 H 187 159*2 ~ (EtOAc/EtOH) HO CH3 H3

1-011 1 N OB GhRnTRS 00 VD P08 83U, 1855076 1, m), 208 3 1, ),

10

15

20

25

2.40 (3H, s), 2.51 (3 H, s), 3.04-3.16 (1 H, m), 3.26-3.62 (3 H, m), 3.81-3.95 (1 H, m),
743 (1H,d,J=82Hz), 7.74 (1 H, d,J =82 Hz),8.02 (1 H, 5)
High polar diastereoisomer:

Rf value 0.56 (developing solvent: hexane / ethyl acetate = 1:1, TLC plate
Silica gel 60 F 254 (Merck))

"H NMR (300MHz) $ 1.65-1.83 (1H, m), 1.82-2.16 (6H, m), 2.40 (3H, s), 2.51

(3H, s), 3.04-3.17 (1H, m), 3.28-3.63 (3H, m), 3.85-3.98 (1H, m), 7.47 (1H, d, J=8.6
Hz), 7.74 (1H, d, J=8.6 Hz), 8.02 (1H, s)

The low polar diastereoisomer was optically resolved by high performance
liquid chromatography to give each enantiomer.

Compound 1-134:

'H NMR (300 MHz) & 1.68-1.83 (1 H, m), 1.85-2.07 (3 H, m), 2.08 3 H, s),
240 (3H, s), 2.51 3 H, s), 3.04-3.16 (1 H, m), 3.26-3.62 (3 H, m), 3.81-3.95 (1 H, m),
743 (1H,d,J=82Hz),7.74 (1H, d,J =82 Hz), 8.02 (1 H, s)

HPLC retention time: 20.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm L.D. x 25 cm, mobile phase: hexane — IPA = 4:1, flow
rate: 5.0 mL / min.)

Compound 1-135:

'H NMR (300 MHz) & 1.68-1.83 (1 H, m), 1.85-2.07 (3 H, m), 2.08 (3 H, s),
2.40 (3H, s), 2.51 3 H, s), 3.04-3.16 (1 H, m), 3.26-3.62 (3 H, m), 3.81-3.95 (1 H, m),
743 (1H,d,J=82Hz),7.74 (1H, d, J=82Hz),802 (1 H, s)

HPLC retention time: 23.0 min. (CHIRAL PAX AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm I.D. X 25 cm, mobile phase: hexane — IPA = 4:1, flow
rate: 5.0 mL / min.)

The high polar diastereoisomer was also optically resolved by high
performance liquid chromatography to give each enantiomer.

Compound 1-136:

HO CH3



1 N CH3 CH3 H ~ H3 anorphous T OH CH WD 2004/ 058767 PCT/ JP2003/ 016598
117 1-013 1 PIN- CH3 CH3 H H3C - anorphous *3 \ / OHBr H3C 1-014 1 NP -
CH3 CH3 HvO 042088Tephous*3 OH Br Br 1-015 1 P N CH3 CBTUP®0sBB52810r phous
OHBr H3 1-016 1 P N CH3 CH3 CH3 r anorphous OH CH3 H3 1-017 1 ~N- CH3
CH3 CH3 r 144-146*2*4 OH CH3 (EtAc/EtOH) H3 1-018 1 CN- CH3 CH3 CH3 r
131-133*2*4 OH (Et OAc/EtOH) CH3 M08-019 1 NP - CH3 CH3 H r anorphous OH

G Ho1-020 4y N GBEoNHS) 51652085 (3 13, .60 LT b a0 Bh 251
(3H, s), 3.04-3.17 (1H, m), 3.28-3.63 (3H, m), 3.85-3.98 (1H, m), 7.47 (1H, 4, J = 8.6
Hz), 7.74 (1H, d, J = 8.6 Hz), 8.02 (1H, s)
- HPLC retention time: 21.4 min. (CHIRAL PAK AD (DAICEL CHEMICAL
5 INDUSTRIES, LTD), 2.0 cm I.D. x 25 cm, mobile phase: hexane — IPA = 4:1, flow
rate: 5.0 mL / min.)
Compound 1-137:
'H NMR (300MHz) 6 1.65-1.83 (1H, m), 1.82-2.16 (6H, m), 2.40 (3H, s), 2.51
(3H, s), 3.04-3.17 (1H, m), 3.28-3.63 (3H, m), 3.85-3.98 (1H, m), 7.47 (1H, d, J = 8.6
10 Hz), 7.74 (1H, 4, ] = 8.6 Hz), 8.02 (1H, s)
HPLC retention time: 32.8 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 2.0 cm I.D. x 25 cm, mobile phase: hexane — IPA = 4:1, flow

rate: 5.0 mL / min.)
15 Table 1 lists the compounds obtained in Example 2.
Example 3

Synthesis of {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-

pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol hydrochloride (1-054)

20
H,N Br —— N Br
Oi
Br
25 (1) To a solution of 4-bromo-2,6-dimethylaniline (100.0 g) in tetrahydrofuran

(400 mL) was added triethylamine (60.7 g) and 2-bromopropionyl bromide (129.5 g)
under ice-cooling. The mixture was stirred at room temperature for 1 hour and cooled

in an ice-cooling bath. To the reaction mixture was added a sodium hydrogencarbonate



CH3 1-021 1 ~N- CH3 CH3 H/ r 145-147*2*4 (EtOQAc) off CH3 C 1-022 1 NP
CH3 CH3 CH3 H3 H3 anorphous” OH H3 1-023 1 N CH3 CH3 H H3CS CH3 anor phous
---CH PwWH20Hp5887 1-024 1 P N CH3 CH3 CH3 F3 anor phowrsT/JCR0BD16598 025 1
NP - CH3 CH3 H F3 anorphous OH H3 1-026 1 PIN CH3 CH2CH3 CH2CH3 / H3
anor phous OH OH3 H3 1-027 1 N - CH3 CH3 CH3 , cH3 anorphous*3 P OH N CH3
-(CH2) 4- cH3 1-028 1 N CH3 / H3 ardfphous OH CH3 WD 2004/ 058767

PCT/ JP2003/ 01659%
aqueous so

utic}nlgnd the mixture was stirred at room temperature for 30 minutes. The
precipitate was collected by filtration, washed with water and diethyl ether, and dried to
give 2-bromo-N-(4-bromo-2,6-dimethylphenyl)propionamide (151.2 g).

m.p. 187-189°C

5
o .
HN Br N Br
~_ e
Br NH,
10 (2) To a suspension of NaH (17.2 g) in tetrahydrofuran (500 mL) was added a

solution of malononitrile (28.4 g) in tetrahydrofuran (100 mL) under ice-cooling and the
mixture was stirred at room temperature for 1 hour. 2-Bromo-N-(4-bromo-2,6-
dimethylphenyl)propionamide (120 g) was added and the mixture was heated at reflux
for 1 hour. With ice —cooling, an ammonium chloride aqueous solution was added and

15 extracted with ethyl acetate. The organic layer was washed with brine, dried over
anhydrous sodium sulfate and filtered. The filtrate was concentrated under reduced
pressure to give a solid. The solid was washed with a mixture of diisopropylether and
ethyl acetate and filtered, dried to give 2-amino-1-(4-bromo-2,6-dimethylphenyl)-4-
methyl-5-0x0-4,5-dihydro-1H-pyrrole-3-carbonitrile (110.1 g).

20 m.p. 175-177°C

. 0]
T A %D
— N Br
NG NH, " \N‘<N

(3) To a suspension of 2-amino-1-(4-bromo-2,6-dimethylphenyl)-4-methyl-5-

25

ox0-4,5-dihydro-1H-pyrrole-3-carbonitrile (100 g) in acetic acid (100 mL) was added

acetic anhydride (38.3 g) and the mixture was heated at reflux for 8 hours. After



H3 1-029

1 PN CH3 -CH=CH CH=CH H3 anmorphous OHCH3 H3CHZ 1-030 1 < N
CH3 CH3 CH3 -p--Br anorphous OH H3CHZC H3CHzZC 1-031 1 ON CH3 CH3 H\ /

r

anor phouswOHHAGEHC Br 1-032 1 PIN CH3 CH3 H ' / 159- PET/IPR03/0H5BAC/ Et OH)

OH Br C

1-034 1 PN CH3 CH3 Hr 160-162*2 EtCAc/EtOH) OH C H3 1-035 1 ~N- CH3
CH3 H 157-159*2 (EtOAc/EtOH) OH H3 1-036 1 ,--P- CH3 CH3 CH3 HICH3

anor phous

10

15

20

25

1-033 1 PN- CH3 CH3 CH3 t-N 163-164 *2 r (EtOAc/EtOH) OH C

q-ISHS 1-037 1 ~N- . CH3 CH3 H H3 anor phous OH3 Br
coolingto room temperaturé, the solvent was concentrated under reduced pressure, and

water was added and extracted with ethyl acetate. The organic layer was washed with
brine, dried over anhydrous sodium sulfate and filtered. The filtrate was céncentrated
under reduced pressure and the residue was crystallized from a mixture of ethyl acetate
and diisopropylether to give 7-(4-bromo-2,6-dimethylphenyl)-4-hydroxy-2,5-dimethyl-
5,7-dihydropyrrolo[2,3-d]pyrimidin-6-one (56.6 g).

m.p. 271-273°C

O 0]
ﬁN‘@vBr N Br
HO—\ N
N—<

CI—\ N
N—<

(4) To a suspension of 7-(4-bromo-2,6-dimethylphenyl)-4-hydroxy-2,5-
dimethyl-5,7-dihydropyrrolo[2,3-d]pyrimidin-6-one (10.0 g) in phosphoryl chloride

(25.7 mL) was added N,N-dimethylaniline (2.6 mL) and the mixture was heated at 120 °

°C for 6 hours. After cooling to room temperature the mixture was poured into ice-cold
water and extracted with ethyl acetate. The organic layer was washed with a sodium
hydrogencarbonate aqueous solution and brine, dried over anhydrous sodium sulfate
and filtered. The filtrate was concentrated under reduced pressure to give a solid. The
solid was washed with diisopropylether to afford 7-(4-bromo-2,6-dimethylphenyl)-4-
chloro-2,5-dimethyl-5,7-dihydropyrrolo[2,3-d]pyrimidin-6-one (8.0 2)

m.p. 148-150°C

(5) A suspension of 7-(4-bromo-2,6-dimethylphenyl)-4-chloro-2,5-dimethyl-

c



1-038 1 P- CH3 CH3 CH3 \ / F3 159-161 Br HO (IPE) H3 1-039 1 ,N- CH3 CH3
CH3 r anorphous HO CH3 H3 1-040 1 N CH3 CH3 H - anorphous \ / r HO CH3
H3 1- 041 WONeo4@s876CH2CH3 CH2CH3 - H3 anor phous HO CH3 PH3I/JP0084B598 N CH3
-(CH2) 4- H3 134-136*-' HOCH3 -CH=CHCH-CH H3 1-043 1 -P- CH3 H3

anor phous HO CH3 H3CHzZC 1-044 1 CH3 CH3 CH3 / r anor phous HO HCHC WO
2004/ 058767 PCT/ JP2003/ 016598 1191f8CH2 1-045 1 CH3 CH3 H r anor phous HO

HBCH2C  BL LRG0 byt 3 A rimidin%- e (7. S Db SISO T o) F N
diisopropylethylamine (3.8 g) in ethanol (35 mL) was heated at reflux for 12 hours. The
reaction mixture was stirred at room temperature to afford a solid. The solid was
collected by filtration and washed with cold ethanol to give 1-[7-(4-bromo-2,6-

5  dimethylphenyl)-2,5-dimethyl-6-0x0-6,7-dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-
yl]piperidine-4-carboxylic acid ethyl ester (7.7 g).
m.p. 159-161°C

o)
N Br Z N Br
10 —— — —
EtOzc—CN v N /—CN \ N
N HO N
< A

(6) To a solution of lithium borohydride (2.61 g) in tetrahydrofuran (60 mL)
was added a solution of 1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-6-0x0-6,7-
15 dihydro-5H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidine-4-carboxylic acid ethyl ester (6.0
g) in a mixture of tetrahydrofuran (60 mL) and methanol (3 mL) dropwise over 10
minutes under ice-cooling. The reaction mixture was warmed up to room temperature
and stirred for 3 hours. After cooling with an ice-bath, 6 M HCI aqueous solution (30
mL) was added and stirred at room temperature for 1 hour. The solution was made to
20  alkaline (pH = 9) with 6 M NaOH aqueous solution, and extracted with ethyl acetate.
The organic layer was washed with brine, dried over anhydrous sodium sulfate and
filtered. The filirate was concentrated under reduced pressure and the residue was
purified by a silica gel column chromatography (silica gel: Wako Gel (C200), eluent:
hexane/ethyl acetate = 1 : 1) to give {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-
25 TH-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol (4.6 g).
(7) To a suspension of {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl}methanol (0.71 g) in water (7 mL) was

added concentrated HCl aqueous solution (0.15 mL) under ice-cooling. The mixture



1-047 1 "- CH3 CH3 CH3 / r 150-152*2 ~CN HO (EtOAc/EtOH) «ci ci 1-048 1
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- * -
Hr 173 1v7vgs stured_!a? I‘(g(Fntl %_A)mperzgtjﬁlrse fo;r'S_i?ninutes, cooled with an ice-bath again, and stirred

for 15 minutes in an ice-cooling bath. The precipitate was collected by filtration,

washed with water and dried to give the title compound (0.73 g).
5 Example 4

Synthesis of {1-[1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-
b]pyridin-4-yl]piperidin-4-yl} methanol hydrochloride (2-019)

o}
(@] .
10 \/ILN al
N c — . _<
HoN N
NC NH, 2N/

(1) To a solution of 2-amino-1-(4-chloro-2,6-dimethylphenyl)-4-methyl-5-oxo-

15  4,5-dihydro-1H-pyrrole-3-carbonitrile (44.1 g), which was obtained in the same method
as example 3, in tetrahydrofuran (220 mL) was added isopropenyl methyl ether (46.2 g)
and p-toluenesulfonic acid (608 mg). The mixture was heated at reflux for 1 hour.
After removing the solvent under reduced pressure, the residue was dissolved in
tetrahydrofuran (500 mL) and cooled in an ice-NaCl bath. Lithium diisopropylamide in

20 tetrahydrofuran solution (generated from 2.64M n-butyl lithium in hexane (127 mL),
diisopropylamine (40.5 g) and tetrahydrofuran (300 mL)) was added dropwise over 30
minutes, and stirred at room temperature for 1 hour. To the reaction mixture a saturated
NH4Cl aqueous solution was added and separated. The aqueous layer was extracted
with CHCls. The organic layer was washed with water, dried over anhydrous sodium

25 sulfate and filtered. The filtrate was concentrated under reduced pressure and the
residue was purified by a silica gel column chromatography (silica gel: Wako Gel
(C200), eluent: hexane/ethyl acetate = 1 : 1) to give 4-amino-1-(4-chloro-2,6-

dimethylphenyl)-3,6-dimethyl-1,3-dihydropyrrolo[2,3-b]pyridin-2-one (35.8 &) as an



1-055 1 Ho/--C'- CH3 -(CH2)4- 177-179 H3 (IPE) CH3 T~H 1 -056 1 "- CH3
- CHECH CH=CH H3 amorphous HO/ CH3 H3CH2 1-057 1" 13 CH3 CH3 r
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(2) To a suspension of lithium borohydride (11.6 g) in tetrahydrofuran (50 mL)

was added a solution of 4-amino-1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1,3-

10 dihydropyrrolo[2,3-b]pyridin-2-one (33.7 g) in tetrahydrofuran (100 mL) was added.
The mixture was stirred at reflux for 1 hour. After cooling with ice-cooling bath, a 6M
HCI aqueous solution was added slowly. The solution was made to alkaline (pH = 9)
with 4 M NaOH aqueous solution, and extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous sodium sulfate and filtered. The filtrate

15  was concentrated under reduced pressure and the residue was purified by a silica gel
column chromatography (silica gel: Wako Gel (C200), eluent: hexane/ethyl acetate = 3 :
1) to give 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
ylamine (17.9 g) as a solid.

m.p. 190-192°C

20
7 N@—C! 4 N@—CI
HoN \ /N HO \_ /N
25 (3) With ice-cooling, to a suspension of 1-(4-chloro-2,6-dimethylphenyl)-3,6-

dimethyl-1H-pyrrolo[2,3-b]pyridin-4-ylamine (17.9 g) in a mixure of 1,4-dioxane (45
mL) and water (45 mL) was added dropwise a mixture of concentrated HSO4 (17.8

mL) and water (90 mL) and then a solution of NaNO, (6.2 g) in water (62 mL). The



1-063 1 Ho~N- CH3 CH3 CH3 , \H H3 anorphous-2 CH3 Br Br 1-064 1 --CN
CH3 CH3 H H3 164-166*2 Ho CH3 (EtOAc) Br H3 1-065 1 Ho~N- CH3 CH3 CH3 ~
CH3 188- 1w0™804/03837( Et CAc) H3 1-066 1 ~N- CH3 CH3 H CHRCIB220086598H0
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]ﬁgSO]jg?( 2 ng/e r)ed a%mlteglperature for Z%I_Bmutes and heated/at 100 °C ?or 1.5

hours. After cooling in an ice-cooling bath, the reaction mixture was poured into a cold
saturated NaHCO3 aqueous solution and extracted with CHCls. The organic layer was
dried over anhydrous sodium sulfate, and filtered. The filtrate was concentrated under
5 reduced pressure to give a solid. The solid was washed with a mixture of ethyl acetate
and diisopropylether (1 : 5) to give 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-
pyrrolo[2,3-b]pyridin-4-ol (14.4 g).
m.p. 260°C (decomp.)

10 ~ "N cl Z N Cl

—

Ho— N EtOzC-CN LN

(4) To a mixture of 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-

15 pyrrolo[2,3-b]pyridin-4-o0l (14.4 g) and triethylamine (9.7 g) in CHCl3 (100 mL) was
added trifluoromethansulfonic anhydride (9.7 mL) in an ice-cooling bath. After stirring
for 10 miniutes, water was added and extracted with CHCls. The organic layer was
washed with water and brine successively, dried over anhydrous sodium sulfate and
filtered. The filtrate was concentrated under reduced pressure to give crude

20  trifluoromethanesulfonic acid 1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-
pyrrolo[2,3-b]pyridin-4-yl ester (20.7 g).

A mixture of the crude trifluoromethanesulfonic acid 1-(4-chloro-2,6-
dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl ester (20.5 g), ethyl
isonipecotate (74.4 g) and N,N-diisopropylethylamine (12.2 g) was heated at 150-170

25 °Cfor 1 hour. To the reaction mixture, water was added and extracted with ethyl acetate.
The organic layer was washed with water, and brine, dried over anhydrous sodium
sulfate and filtered. The filtrate was concentrated under reduced pressure and the

residue was purified by a silica gel column chromatography (silica gel: Wako Gel
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dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]piperidine-4-carboxylic
acid ethyl ester (16.6 g) as a pale yellow solid.

m.p. 140-142°C

5
A N cl ?N—@—Cl
coo{ Wl n T Ty
\_/ HG \ <
10 (5) To a suspension of lithium borohydride (4.11 g) in tetrahydrofuran (50 mL)

was added a solution of 1-[1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-
pyrrolo[2,3-b]pyridin-4~yl]piperidine-4-carboxylic acid ethyl ester (16.6 g) in a mixture
of tertrahydrofuran (80 mL) and methanol (7.7 mL) in an ice-cooling bath. The mixture
was stirred at room temperature for 2 hours. After cooling with an ice-cooling bath,

15  water was added and the mixture was poured slowly into a 3M HCl aqueous solution.
The solution was made to alkaline (pH = 8) with 4 M NaOH aqueous solution to give a
solid. The solid was collected by filtration and washed with water and diethylether.
The solid was recrystallized from a mixture of ethanol and ethyl acetate to give {1-[1-
(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]piperidin-4-

20  yl}methanol (9.1 g).

(6) In the same method as example 1-(2), the title compound (8.0 g) was
obtained from {1-[1-(4-chloro-2,6-dimethylphenyl)-3,6-dimethyl-1H-pyrrolo [2;3-

b]pyridin-4-yl|piperidin-4-yl}methanol (9.1 g).

25 Example 5

Synthesis of carbonic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-

pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester ethyl ester (3-001)
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{1-[7-(4-Bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-

d]pyrimidin-4-yl]piperidin-4-yl}methanol (1.15 g) synthesized in the similar manner as

example 1 in tetrahydrofuran (25 mL) was stirred , then NaH (60% in paraffin, 0.10 g)

was added and the mixture was heated at reflux for 3 hours. After cooling to 0 °C, ethyl
10 chloroformate (0.28 g) in a small amount of tetrahydrofuran was added and the reaction

mixture was allowed to reach room temperature and evaporated. The residue was

purified over a silica gel on a glass filter (eluent: CH,Cl, / CH3CN = 95 : 5 then 90 : 10)

to give the title product (366 mg).

Table 3 lists the compound obtained in Example 5 and compounds obtained by

15  the similar procedure as in Example 5.
Example 6

Synthesis of decanoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-

20  pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester (3-009)

Under nitrogen atmosphere, {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-

25

dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-yl} methanol (1.15 g)

synthesized in the similar manner as example 1 in tetrahydrofuran (25 mL) was stirred ,
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overnight, giving mixture (I). Decanoic acid (0.45 g) in tetrahydrofuran (25 mL) was
stirred, then 1,1’-carbonyldiimidazole (0.42 g) was added and the mixture was stirred
overnight at room temperature, giving mixture (II). The mixture (II) was added

5 dropwise to the mixture (I) at O - 5 °C and the resulting reaction mixture was allowed to
reach room temperature. The solvent was evaporated and the residue was purified over
a silica gel on a glass filter (eluent: CH,Cl, / CH3CN = 100 : 0, 95 : 5 then 90 : 10) to
give the title product (888 mg).

Table 3 lists the compound obtained in Example 6 and compounds

10  obtained by the similar procedure as in Example 6.
Example 7

Synthesis of eicosa-5,8,11,14-tetraenoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-
15 dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethy] ester (3-020)

Under nitrogen atmosphere, to a solution of 1-[7-(4-bromo-2,6-

20

dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-
yl}methanol (606 mg) in CH,Cl, (20 ml) was added arachidonic acid (500 mg), 4-
dimethylaminopyridine (33 mg) and N,N’-dicyclohexylcarbodiimide (565 mg). The

25 mixture was stirred at room temperature for 2 hours and concentrated under reduced
pressure. The residue was purified by a silica gel column chromatography (silica gel:
Wako Gel (C200), eluent: hexane / ethyl acetate = 7 : 1) to give the title compound (990

mg) as an oil.



H3CH2C 1-096 1 /-\ N CH3 CH3 H\ / r 174-176 *2 Ho H3CH2C (Et QAc) Br
1-097 1 ~N- CH3 CH3 H 207-209*2 HO Br (EtQAc/EtOH) ci 1-098 1 ~N- CH3 CH3
CH3 / r 20B-2BOMSSB7THO ci (Et OAc/EtOH) a 195-197 *2 t ORCTHP2M3/08898L CH3

CH3 H/ r (E Ho ci (EtOALOH) CH3 1-100 1 H CN- CH3 CH3 H i 192-194*2 CH3
(EtOAC/EtOH) H 1-101 1 ~-CON CH3 CH3 CH3 - r 175-177*2 HO (EtOAc) CH3 H3
1-102 1 ~N_ CH3 CH3 Hr 158-160*2 1l (EtOAc/EtOH) CH3 Br 1-103 1 ~N- CH3

| - hous HO
% CI_BI—B F3 am)“?{b%‘ 3 listg%eBcom%?’ou:Ile jégélin]édgr}j_EX%le andCICZ)Bmp/ougldsaé?tgigeg IL)Jy

the similar procedure as in Example 7.
Example 8

Synthesis of (S)-2-tert-butoxycarbonylamino-3-(1H-indol-3-yl)-propionic acid 1-[7-(4-

bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-

4-ylmethyl ester (3-014) and (S)-2-amino-3-(1H-indol-3-yl)-propionic acid 1-[7-(4-

bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-
10 4-ylmethyl ester (3-016)

O=<O+ 7 N Br

15

(1) A solution of N-(tert-butoxycarbonyl)-L-tryptophan (510 mg) and 1,1°-
carbonyldiimidazole (330 mg) in acetonitrile (10 mL) was stirred at room temperature
overnight. The solvent is evaporated and the residue is redissolved in toluene (5 mL).

20  Sequentially {1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl}piperidin-4-yl} methanol (594 mg) and 1,8-diazabicyclo[5.4.0]undec-
7-ene (40 pL) were added and stirred at room temperature for 2 days. After evaporation
of the solvent the residue was extracted with ethylacetate and dilute NaHCO; solution.
After the usual work-up the residue of the extract was purified over silica gel (eluent:

25 CH,CL/MeOH = 95:5) to give the title product 3-014 (578 mg).



1-105 1 J\ N CH3 CH3 H/ r anorphous HO CH3 H3CH2 1-106 1 - N CH3 CH3
CH3 \ / r anorphous HO H3CH2C H3CH2 1-107 1 P - CH3 CH3 H r anorphous HO
H3CH2C HBO 20041038761 HO HO ~\ CH3 CH3 CH3 r 206- 208 CC NPCT/JRR00§/DF8EI8 WO
2004/ 058767 PCT/ JP2003/016598 123 H3 1-109 1 HOH O---~N_ CH3 CH3 Hr

161-163 “~ (IPE) CH3 CH3 1-110.1 HO O N CH3 CH3 CH3 r anor phous | CH3
Ho --H3 1-111 1 o~CN- CH3 CH3 Hr 14%-143 | (1PE) CH3 H3 1-112 1 HO.
.~~N- CH3 CH3 CH3 r 184-186*z Ho "~ 1 (EtOH) CH3 H3 1-113 1 HO N CH3

CH3 Hr 181-182
001

o FP— 5ot o

(2) To a solution of 3-014 (1.16 g) in CH,Cl, (200 mL) a 6M solution of HCl in
isopropanol (2.7 mL) was added and stirred at room temperature for 2 days. After
evaporation, the residue is purified by reversed-phase chromatography (BDS RP18, 8
wm particle size, 200 g, ID 5 cm column, eluent: (0.5% NH3Ac/CH5CN: 9:1 (v/v)) /

10 CHsCN 85/15 to 1/9 gradient). After partial evaporation of the aqueous fractions a fine
precipitate of pure compound is formed and recuperated, yielding the tiltle compound 3-
016 (139 mg). The aqueous filtrate was extracted with CH,Cl, and the organic extract
was washed with dilute ammonia. After the usual work-up of the organic extract some

more product 3-016 was recuperated (304 mg).

15
Example 9
Synthesis of phosphoric acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethy] ester diethyl ester (3-017)
20
Z S N—< Br 7 N Br
_ — _
O N N
/—CN N\ N 0 f@ N\
/ —p—
HO N~< o g o) N\<
25 : Under nitrogen atmosphere, to a solution of {1-[7-(4-bromo-2,6-

dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]piperidin-4-
yl}methanol (0.50 g) and 4-dimethylaminopyridine (0.55 g) in CH,CL (50 mL) at 0 °C

diethyl chlorophosphate (0.38 g) was added dropwise and the reaction is slowly heated



HO -/J CH3 (IPE) Br 1-114 1 HO-(N CH3 CH3 CH3 F3 anorphous HO Br H3
1-115 1 Ho - CH3 CH3 CH3 r 167-169*z=a CN CH3 (EtOCAc) H3 1-116 1 HO CH3
CH3 H r aworptunssrez*4 CN CH3 HO CH3 1-117 1 CH3 CH3 @H3/JP20048165%0*z 4
CN CH3 (EtOAc) H3 1-118 1 HO CH3 CH3 H r amorphous*2*4 CN CH3 H3
1-119 1 ~N- CH3 CH3 CH3 r 214-216*z (EtOAc) HO ,P CH3 1-120 1 CH3 CH3 H/
r 153-155*z HO CH3 (Et OH/ Et OAc) OHl 1-121 1 ~N_ CH3 CH3 CH3 \ 214-215*z

., 1-122 1 . . . . .
r (Bt GAc) up o roolr_rll tempera%ure. T%_' reaction mixture is poured on ice-water and extracted with

CH,CL. After the usual work-up the residue is purified over silica gel on a glass filter

(eluent: CH,Cl, / MeOH = 98 : 2) yielding product 3-017 (0.31 g).
5 Example 10

Synthesis of phosphoric acid mono-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-
TH-pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl} ester (3-018)

10 Z N Br 7N Br
_ - _
Phq /-—<:/\N A\ /N HQ /—<:>N \ /N
N-—< HO—(ﬁ)—O N—<

PhO—P-0
o)

{1-[7-(4-bromo-2,6-dimethylphenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

15 yl]piperidin-4-yl} methyl diphenoxyphosphate ester (1.8 g), which was produced in a
similar way as in example 9, was dissolved in 50 % NaOH (1 mL) and dioxane (50 mL)
and stirred at 60 °C for several hours until completion of the hydrolysis. The solution
was treated with water (25 mL), acidified with HCI until pH = 2 and extracted five
times with portions CH>Cl,, using NaCl to improve the phase separation. After the

20  usual work-up the residue is purified over silica gel on a glass filter (eluent: CH,Cl, /

MeOH = 9:1 to pure MeOH) yielding the title product 3-018 (0.38 g).



N CH3 CH3 Hr 148-150*z CH3 (EtO4/EtOAc) H3 1-123 1 N CH3 CH3 CH3 r
170-172*z (EtOAc) NC CH3 H3 1-124 1 >- CH3 CH3 Hr 91-93*z Nc cH

( Et OH/ Et 02004058104/ 058767 PCT/ JP2003/ 016598 124 H3 1PC2HPW006PE6SBH3 CH3
CH3 / H3 anmorphous NC CH3 CH3 1-126 1 QN CH3 CH3 H/ H3 anorphous NC CH3
H3C 1-127 2 Q\F+ CH3 CH3 H\ / r anorphous NO Br H3C 1-128 2 Q\- CH3 CH3
H anorphous NC gr Br 1-129 1 Q\ cHi CH3 I / F3 anorphous NO Br H3
1-130 Ffh«CH3 CH3 CH3 / r anorphous NO CH3 CH3

X—(CHR®7(CR'R?),,

R4§ N
RS

CloH e . melting point (°C)
Com. Ex. s RS R RS -Ar (solvent for
No. No. crystallization)
— H3
1-001 1 Q CH; CH, CHs %3_5 142-144
Ho e (hexane)
) Hs
1-002 1 Q— CH; CH; H ,b_a 124-126
Ho dn (hexane)
Br,
1-003 1 @N“‘ CH, CH, CH; _OCFS amorphous
HO Br
N— o
1-004 1 @ CH;, CH; CH;, %3_5, 146-1487
Ho P (EtOAC/EtOH)
3
- H.
1005 1 QN CH,  CH; H _b_e, amorphous
HO CHa
1006 1 N roon
CH; CH, CH; 144-146
o HaCHs (hexane)
1007 1 N cH i
3 CH, H 121-122
o HeCH (hexane)
Br
1-008 1 @'— CH,  CH, H ‘b_m 141-143
o ] (EtOAC/EtOH)
r
N— H.
1-009 1 CH; CHs CH, b_e 134-136"
g Do (EtOAC/EtOH)
3
— H.
1010 1 " cH, CH H %D_B 157-159"
g De (EtOAC/EtOH)
3
Ha
1-011 1 Qn— CH, CH, CH, _b_% amorphous
OH CHs
Ha
1-012 1 5:\/”“ CH; CH; H b Ho amorphous
OH CHa




1-131 1 QV+ CH3 CH3 H anorphous 13 r

N~N CH3 CH3 CH3 -b-C HCH3 1-133 1 QF CH3 CH3 H H3CS CH3 anor phous
/ CH NC CHBOR0d@¥8®7cN- CH3 CH3 CH3 Br\ anorphous-4 CF3PCRAP1003BH5% Q\N- CH3
CH3 CH3 Br anorphous*4 CF3 NC cF3 1-136 2 ~N- CH3 CH3 CH3 Br\ anorphous
*4  NO 1-137 2 Q\

CH3 CH3 CH3 Bra amhp}
(

hous-4 CF3 NO 1-138 1 (N CH3 CH3 H

Br - arprphous—OF3-NC-1-139 1 O\ CH2)4- \3/ H3 173-175"5 NC CH3
2004/ 0=35061§ PCT/JP20 16598 125 OB 1- 140 1 Q\IH - CH=CH- CHzCH H
anor phd NC c 1k 1 &% o r pREPEOURE H3CH
H3CH2C| 1-142 1 Q\I— CH3 H r anorphous NC HBCHZQ
1-014 CH; CH H _23_[3, amorphous™
OH B
Br.
1-015 1 QN“ CH; CH CHs; @CFS amorphous
OH Br :
Ha
1-016 1 QN_ CH, CH, CH %D_B amorphous
OH CHa
H
1017 1 QN— CH, CH; CH;, b_ﬁ 144-146"
o & (EtAc/EtOH)
Ha
1-018 1 QN— CH; CHs CH; _b_e, 131-1337%*
o & (EtOAC/EtOH)
Hy
1019 1 QN— CH, CH, H . amorphous
OH CH3
Ha
1020 1 QN— CH; CH, H b_er 152-154""
o b (EtOAC/EtOH)
GH3
1021 1 QN— CH,  CH, H @_B 145-147°2"
on an (EtOAc)
N— HSC *:
1-022 1 CH; CHs CH; (£e amorphous 3
OH Ha
1023 1 N cH cH HaCSC o
3 3 & s amorphous
OH CHj
- Br
1-024 1 QN CH, CH; CH, @{Fa amorphous
OH
N— Br .
1:025 1 Q CH,  CH, H @—ca amorphous
OH
Hy
1-026 1 S:\/N— CH; CH.CH; CH,CH, b_a.,a amorphous
OH CHa
H
1-027 1 QN— CH, CH; CH, =\ SHs amorphous™
N\ 2N
OH N CHa
~ -(CHy)s- CHa
1-028 1 QN CH; \@_CHS amorphous
OH Ah,

NO CH3 1-132 1 H3CS CH3 anor phous *3

\

WO
2C




Br 1-143 1 N CH3 CH3 CH3 F3 anor phous CN Br
CH3 -0--Br anmorphous CN CH3 CH3 1-145 1 CNCH3 CH3 Hr
CN H3CR2T/JP30BiR16598 147 1

CN CH3 H3wB2004105876 1 P N CH3 CH3 CH3 anor phous
CI\II—BCI—IZHBll481I\I—CHBCHBCHBCHBr

~N CH3 CH3 H r anorphous

NC ' 2 (Et OAc)

H3 1-149 1 CN- CH3 CH3
166-_*2

CH3 1-144 1 P N CH3 CH3
147-149 (hexane)

195-197

r armrphous*z NC CH3 H 1-150 1

NC_CN

CH3—CH3—CH3—+ 164

r 168-170:2 CH3 (Et @_ W

1-030

1-031

1-032

1-033

1-034

1-035

1-036

1-037

1-038

1-039

1-040

1-041

1-042

1-043

1-044

OH

S:\/_

OH

o)
o] o
- . 7
I |

S0
T
z

i

I

I I
Ob %bo
T pd

|

T I
Z -

I

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

(Et n&rl\s
152-(:1H 1c'\1%1-c%_—eéﬂg_|3

CH, CH;
CH; 'H
CH, H
CH; CH;
CH, H
CH, H
CH, CH,
CH, H
CH; CH,
CH, CH,

. CH, H

CH,CH, CH,CH,

~(CHy)

-CH=CH-CH=CH-

CH, CH,

CH3 1-151 1 NC=N _CH3 C H
H3 145-147x2
n, Aamorphous
CHs
HaCHy
;:> 5, amorphous
HaCHoC
HaCH3G,
;3 . amorphous
H3CHoC
Br .
_ 159-1617
5 (EtOAC/EtOH)
r
cl .
. 163-164 2
o (EtOAC/EtOH)
cl
@_ﬁr 160-162"
o (EtOAC/EtOH)
Ha
‘b_c, 157-159™
b (EtOAC/EtOH)
Ha
‘b“”a amorphous
CHa
Ha
%D_ﬂ'la amorphous
CHa
Br
@_ﬁ 159-161
° (IPE)
Br (I
Ha
b_ﬁr amorphous
CHa
Ha
‘b_er amorphous
CHa
Ha
%j}fHa amorphous
CHg
Ha
b 1341367
3
CHa
Ha
_23_%3 amorphous
CHa
HaCHaG
_@_Br amorphous
HaCH.C




1-153 1 N- 13 CH3 CH3 F3 182-184 NC ~~~---///
166-168 *2 NC ~~~/// (IPE) CH3
NC CH WOPR@0#R2038i6678
164-166 *2 Nc

NC- ~~i CH3 (EtOAc/IPE) Br
(hexane) Br H3 1-154 1 N CH3 CH3 CH3 - r
H3 1- 155 WO-2bb4/03BiB7CH3 H 145-146*2 r (Et CAc)
PCT/ JP2003/ 016598 126 H3CH2 1-156 1 ~N_ CH3 CH3 CH3 r

(EtOAC/ | PE) H3CH2C H3CH2 1-157 1 r-( N_ CH3 CH3 Hr 174-176 *2 NC H3CH2C
(Et OAc/ HPE}—Br 1-158 1 =N- CH3 CH3 CF37104-106 *2 Nc (FtOAc) Br B
1-159 1 CN CH3(PA\L 199-201*- - \ / (Et QAC)*CHBr 162-164 *2
1'-\&‘5 CfH3 /_@N CH, CH; ( H ) %—af amorphous
HO HaCHoC
= Bn
1-046 1 rQ CHs; CH; H . 172-1747
" ] (EtOAC/EtOH)
Cl
1-047 1 /_Q - CH CH, CH, _@_Er 150-152"2
o . (EtOAC/EtOH)
Cl
1048 1 rQ“" CH;,  CH, H @_B, 177-179°
o . (EtOAC/EtOH)
N— GHs
1049 1 rQ CH, CH, H @ﬂ 156-158"
oo Do (EtOAC/EtOH)
CH3
1050 1 (W CH CH, CH; ‘Q—cm 170-172
HO (hexane)
CHs
GH
1051 1~ CH CH; H ‘@*H 178-180
Ho ®  (hexane)
CHa
Br
1052 1 w—  CH; CH, CH, 157-159
HO/—_C ] Fs (IPE/hexane)
r
H.
103 1~ M CH CH, CH; ,b_er 167-169™
b (EtOAc)
Ha
1-054 1 n—  CHs CH, H _23_8 173-175"
HOﬁC " (BtOH)
CHa
Ha
1055 1 w—  CH; ~(CHa)s- 177-179
HO/_C Ha (IPE)
CHj
Hy
1056 1 ~  CH; -CH=CH-CH=CH-
HO/_CN 3 H-CH=CH b_wa amorphous
CHa
1057 1 b
- _ CH, CH; CH; amorphous
O e o
HaCHaoC
HaCHz .
1-058 1 ~ - CH CHs H _ 166-1687
HO (EtOAc)
~ . i H3CHoC
Bi
1059 1 (% CH, CH  CH N, 1551577
HO (EtOAC)
Br
B
1060 1 W CH  CH H ' 176-178"2
HO " (EtOAc)
Br




/ r EEOA) O 1-160 1 Nc EtOA ~N_ CH3 CH3 CH3 ( ¢) «ci ci 1-161 1 NC -CN
CH3 CH3 H/ r 170-172 *2 (EtOAC) ci Br 1-162 1 ~N- CH3 CH3 CH3 icH3

164- 166 *WO 20i3/058767cH3 (Et OAC) Br Br 1-163 1 ~N_ CH3 CIH8THPRUNZ 05 154* 2
NC CH3 (EtOAc) Br H3 1-164 1 1--CN CH3 CH3 CH3 cH3 158-160*2 NC (Et QAC)
CH3 H3 1-165 1 ~N_ CH3 CH3 H cH3 139-141*2 NC (EtOAc/EtOH) CH3 CH3 1-166
1 ~N CH3_CH3 CH3 140-141 *2 NC (Ft 0AcY20cH3 M3 1-167 1 /-CN_ CH3 CH3 H

137-139*2 NC (Et OAc c )
126" § )ﬁCN— CH; CH; CH; . 164-1667
: Ho (EtOAC)

o
Cl
2 1~ CH CH H _Q_e 170172
° . (EtOAc)
B,
1063 1 Hof—CN— CH; CH; CH, ‘@_c,gm amorphous™
\
By CHa
Br
1-064 1 n—  CH; CH; H L% 164-166™
HO/_C "b_c\cm (EtOAC)
Br
Ha
065 - C C C 88-1907
1 1 Ho/—CN H; H; Hs %D—OCHS %EtOlAc)
CHa
Hy .
1-066 1 HO/—CN_ CH;, CH, H ohe %E?(S}L\SS
CHga
Ha
1-067 1 ~ - CH CH; CH, . 17941817
Ho (EtOAC)
CHa
Hs
1-068 1 ~ CH CH H 178-180"
et D iz
CHa
GHa
1069 1 \—  CH; CH, H Q_CF 197-199"2
HO/_C C; { 7°  (EtOAC/EtOH)
3
Ha
1-070 1 - CH CH CH 155-1577
CH3
GH3
1071 1 \— CH, CH, H ‘@ 167-169"
: HOJ_C > ™ (EtOAC/EIOH)
3
Br
1072 1 . CHs CH;, CH;, 220-222
HOJ_C pﬁcﬁ (hexane)
Ha
1-073 1 n—  CH CH CH 212-2147
HO—/—C ’ i ’ b " (Et0Ac)
CHa
GHa
1-074 1 n— CH CH H @_ﬁ 187-189™
CHs
HaCHy '
1-075 1 - CH CH CH @ 5 180-182°
HOICN ’ ’ ’ " (hexane)
HaCH2C
1-076 1 _/_CN_ CH3 CH:; H Hac%f& 188'190*2
Ho (IPE)
H4aCH.C




CH3 H3 1-168 1 /-~N CH3 CH3 H F3 anorphous -2 NC CH3 H3 1-169 1 JN
CH3 CH3 CH3 219-221 NCr (IPE) CH3 H3 1-170 1 J-N- CH3 CH3 H - 179-181
NC r (| PEVO 20M®sBr671- 171 1 NC-KCN_ CH3 CH3 CH3 \ / F3 amomphzgso1689s VO

2004/ 058767 PCT/ JP2003/ 016598 127 H3 70 1-172 1 NC-~N CH3 CH3 CH3 / r

269-270 PE CH3 CH3 1-173 1 CH3 CH3 H.r 236-238 NC-CN- / (IPE) CH3
H3CH2 1-174 1 NC-~N-_ CH3 CH3 CH3 / rlgrih)rphous H3CHZ/C H3CH?2 1-175 1
NC-N- QH3 CH3 H/ r 196-198 By ]
1077 = 1 n— CH; CH CH; . 179-1817
HO . (EtOAC/EtOH)
T
Br
1078 1 v CH; CHs H 194-1967
HoJ_C ] " (EtOAC/EiOH)
T
Gl
1-079 1 w— CHs CH; CH; 199-201"
HO—/_C . " (BtOAC/EtOH)
Cl,
1-080 1 v—  CH; CH; H 193-195™
HO—/_C . " (BtOAC/EtOH)
Br,
1081 1 _ cH CH cH £Hs 164-166"
N 3 3 3
a® ) %y (EtOAC/EOH)
T
Br,
Lz 1 () CH CH, o v 177-1797
Ho N cHy (EtOAC/EtOH)
1083 1 =
) _  CH; CH; CH @ﬂ 1701722
N CH.
HofC P ° (EtOAC/EtOH)
3
GH3
1084 1 \— CH; CH; H @_O 162-164
H
e 2 ™ (Et0AC)
3
GHs
1085 1 (W CH CH; CH, @_c, 168-170"
Ho Dy (EtOAc)
Ha
1-086 1 v— CHs CH; H ‘b_c 187-189™
et > ' (EtOAC/EtOH)
3
H
1087 1 ﬂ“‘ CH;, CH; CH; C . 183-184
3
" & (hexane)
Ha
1088 1 N— CH; CH; H 165-167
HO/—/_C De e (hexane)
. 3
Bn
089 1 (h- CH CB CH @_CFS 191-193
Ho o (IPA)
GH3
1090 1 /_/—CN— CH; CH; CH, @_ﬂ 189-191"
HO i (THE/EtOAC)
R 3
GHa .
L1 1 X cH CH H 202-2047
HO . (EtOAC/EtOH)
CHs
H
1092 1 /_/—CN— CH; CH,CH, CH,CH, b 4, amorphous
HO
CHa




(IPE) H3C HZC T~3 1-176 1 C N CH3 CH3 CH3 / r 153-155*2 NC CH3 (Et OAc)
CH3 1-177 1 _ CH3 CH3 H/ r 205-207 *2 NCCN (EtOAc/EtOH) CH3 1-178 1 ~N_
CH3 CH3 OM® 2GHASexBr 182-184 *2 (EtOAc) NC CH3 CH3 1PLTOPM0DHSSGH3 H r
anor phous*2 NC CN CH3 Br 1-180 1 NC CH3 CHB CH3 1-1 / F3 215-217 N
(hexane) Br H 1-181 1 (N CH3 CH3 ﬁﬁ r 150-152*2 NC CH3 (Et OAc/ Et OH)

HOH3 1-182 1 (‘N CH3 CH3 H/ r 121- *2 Nc (Et QAc/EtOH)  HO CH3—1- 183
1 ~N Cf8 CH3 H H3CS | G425-127*2 H. ccH3(EtOAc) 3184 CH3 H B|CH H3
161- 16314093 HOL- CN - M3 (EHoAC/ Et OfCHR)185 1 % 39-151 *2
HO
1094 1 ﬁm— CH, -CH=CH-CH=CH- —@—ws amorphous
HO Hs
H3CH4! .
1-095 1 /—/—CN_ CH, CH; CHs j@_e, 175-177
(hexane)
HO HaGHaC
HaCH2C, .
1096 1 /_/—CN— CH; CH, H @_E 174-176
(EtOAC)
HO HaCHoC
Br .
1097 1 FJ—CN— CH, CH;, H . 207-209
o ] (EtOAC/EtOH)
T
Cl o
1-098 1 /_/—CN— CH, CH, CH; ,Q_E, 205-207
o . (EtOAC/EtOH)
Cl, “
1-099 1 /_/—-CN—- CH, CH; H . 195-197
o . (EtOAC/EtOH)
GH3 -
1100 1 /__/—CN— CH, CH; H _Q_C, 192-194
oo De (EtOAC/EtOH)
3
Ha .
1-101 1 _  CHas CH CH 175-1777*
Pal, ’ ’ ’ " (E10AQ)
CHs
u 158-160
1102 1 _  cH CH H -
Pl ’ ’ 37" (BIOAC/EIOH)
3
Br,
1103 1 QN_ CH, CH,  CHs p_m amorphous
Ha
1-104 1 QN— CH, CH, CH; }Q ., amorphous
HO CHs
Ha
1-105 1 ‘QN— CH; CH; H ., amorphous
HO s
H3CH2
1-106 1 QN., CH, CH, CH, b_ﬁr amorphous
HO HaCHoC
H3CHyz
1107 1 QN— CH; CH, H b_ﬁ amorphous
HO HaCHoC
Ha
1-108 1 HoMg CH; CH, CH; 206-208
SO q " (@PE)
CHa




HC~N

F3 (Et OAc/ Et OH)

H B 158-160x2 Ho v \ /

\
1-19
H 15
Ho \
CH3
54-

H

0

1

/
B
5

\ / F3 (EtOAc/
ci

Et OH)

[~ 1-186 1 F-(

1-187 1 N CH3 CH3 H 170-172 *2 HO~ \ /[ r
( Et OAc/ EtvoH)200058B04/ 058767 PCT/ JP2003/ 016598 128 1- 188CT/JP2003/91d598CH3 CH3
1-189 1 f-CN- CH3 CH3 H B 173-175=2 Ho

r (EtOAc)

/ (EtOAc/EtOH) 1-190 1/-CN CH3
1 1

e

.N CH3 CH3 H C 152-154 *2 HO\ /

G 155-157 *2 Ho \ / (EtOAc/ Et OH)

~N_CH3 CH3 H-b -Br HO\ RIFrn—h 1_1v21 C_N-—CH3 CH3 H
152' 2 HO - b-ICC(EtOAc/EtOH) 1-193_1 --Cs H3158-L60 *2
&H99 ( Et bac/ VB _H3 €H194 1R o3 Bre r’*ror phous HO v
1-195 1 N H- 177-179x2 Ho \ / (C OAc/ Br H3C$ pH3
6x2 1-196 --( ~N- CH3 CH3 H
1-110 1 CH; CH; CH; . amorphous

Ha
1-111 1 _)—C CH; CH; H %3_5, 141-143
(IPE)
CHa
Ha .
1-112 .1 He _ CH CH, CH, ﬂb_e 184-186
e ’ " (EtOH)
CHs
Ha
1-113 1 _)—C CH, CH, H %3_9, 181-182
& @D
Br
1-114 1 ﬁ CH; CH CH, .@wﬁ amorphous
Br
HO s xoeq
1-115 1 R CH, CH, CH, . 167-169
(= Doy (EtOAC)
HO Ha roea
1-116 1 § CH; CH; H ., amorphous
CN_ CHs
HO Qs ey
1-117 1 CH, CH, CH, @_B 148-150
N— an (EtOAc)
Ho Ha —
1-118 1 5 CH;, CH; H _ amorphous
N CHa '
Ha .

1-119 1 N— CH, CH, CHs . 2142167

& (EtOAC)
3
HO o, *
1120 1 NT cH, CH; H _Q_ﬁ, 153-1552
o & (EtOH/EtOAC)
3
OH GHa .
1-121 1 3 CHs CHs CHs 214215
g (E10AC)
CHa
OH Ha .
1122 1 CH, CH; H . 148-150
N Do (EIOH/ELOAC)
3
Ha .
1-123 1 € %N— CH, CH, CHa . 1701727
" & (EtOAc)
Ha .

1-124 1 Q— CH, CH, H 9193

o - (E{OH/ELOAC)
CHa




H'-' CCH3 (EtOAc/EtOH) 1-197 1 CH3 CH3 H Br CH3 153-155"2 HO--/- -0-<H
H3 (EtOAc) 1-198 1 CH3 CH3 H B 128-130x2 How F3 (EtOAc/EtOH) tOA ) 1-199
1 ,--C~ OMB20MYs876H b (E140-142 *2 1-200 1 CH3 CH3 H PCTAD20501639H \ / r
(Et OAc/ EtOH) 1-201 1 CH3 CH3 H B 168-170x2 HO-/--_ _ r (Et OAc/EtOH) 1-202
1 H -~ - CH3 CH3 H B\ / (EtOAC/EtO—l)}é 152-154 *2 1-203 1 H/-CN- CH3 CH3
Hcl / 153-155 *2 (FEtQAC/EtQOH) WD 20 4058767 PCT/1P2003/ 016598 129 1-204
1 CH3 ¢H3 H H 157-15 H--\ /~-Br. (EtOAc/EtOH)®=1-205 1 ~ ~ }- CH3 CH3
HH3 179-18612 M, \ { JN(Et &8t Et oHfHa1- 206 CH3 W HENOTBRYS 70+ 2 |Ho- J
v -\ /| CH3 (EEOAc/ FOH) 1-207 1 CH3 CH3 H H3C~/J-4184-186 *2 H\ CHJ
(EtOAC) B 1-208 1 ~~J~- CH3 CH3 H | 172-174 *2 H@./ / (EtOAc/EtOH) |Br
H3 1-209.1{bgCH3 1CH3 C@N/_ ~H @mr phowsy, H, #H y, amorphous
NC CHa
HaC
27 2 (v oo o H b_sr amorphous
NC B
HaC
1128 2 QN'— CH, CH, H b_ar amorphous
NC Br
Br
1129 1 QN— CH, CH,  CH @—ca amorphous
NC BY
Ha
1130 1 <:/N— CH, CHs CH: b_h amorphous
NC cHa
GHa
1131 1 QN— CH; CH, H 'Q_Br amorphous
NC s
HiCS, .
1-132 1 QN_ CH;, CH; CH;, >\: C:gHa amorphous™
NC CHg
1-133 1 Q CH. CH H HacS CHy amorphous
- N— 3 3 ~Hs
NG O e
Br, *q
1-134 2 CN— CH, CH,  CH, Sy, OO
NG CFa
1135 2 QN— CH, CH; CH, B’C amorphous™
NG CF3y
Br, *4
1136 2 (= cm cH CH 9 amorphous
NG CF3
1-137 2 QN— CH, CH, CH, Bré - amorphous*
NG :
1-138 1 QN— CH; CH; H B’)\: amorphous
Fa
NC ¢
1-139 1 QN—' CH3 -(CH2)4_ GHs ) 173—175*5
NC CHa




CH3 HO H3 1-210 1 CH3 CH3 H / H anorphous

r 193-195%*2 HC (Et OAc)

( Et OAc/ Etv0B)20040138767H3  1-213 1 H -

H3 1-214 1 HCH3 CH3 Hr

180- 182

CH3 H3 1-217 1 -

r

17432 179* 2

CH3 H3 1-212 1 CH3 CH3 H r
CH3 CH3 CH3 r
182-184 Ho (I PE)
(EtOAc/EtOH) CH3 1-216 1
N CH3 CH3 CH3 /

163- 16BCHIPDOBBIASIPE) C

CH3 H3 1-215 1 CH3 CH3 CH3 J/
CH3 H H3 153-155 HO v \ /

r (1PE)

1-140

1-141

1-142

1-143

1-144

1-145

1-146

1-147

1-148

1-149

1-150

1-151

1-152

1-153

1-154

1-155

1

ol e
o e
e
rae
vate
yate

( Et QAc)
AN a4

CHa

OH CH3—H3

CH; -CH=CH-CH=CH- —Q—CHS amorphous

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CHs,

CHs;

CHs

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CHs

CH;

CHs

CH,

CH;

CH;

CH;

CHs

CH;

CH;

CH;

CH;

CH;

CH,

CHa
HaCH,G

HaCHoC
HaCH.C,

oW

HaCHzC

[sY) [s2]
=. >
A
5

(9]
I
&

¥

JHa
GHs

%

CHa
HaCHz

¥

HaCH2C
H3CH2

b

HaCHg

I
(5

=

CHs
H,

7’

CHs
Ha

7

CHa
H

(9]
[}

¥

CHa

’

‘ [
I
@

.
=)

H

m
=
b
w

@
=

’
[

.
T

3

!
()

CH

=]

amorphous

amorphous

amorphous

amorphous

147-149
(hexane)

amorphous

amorphous

195-197"
(EtOAC)

amorphous

164-166"2
(EtOAc)

168-170"
(EtOAc)

145-147"
(EtOAC/IPE)

182-184
(hexane)

166-168™
(IPE)

145-146"
(EtOAc)

CH3 HO H3 1-211 1 CH3 CH3 CH3 /
164-166 *2 HOB V \ /

r



1-218 1 JON- CH3 CH3 Hr L
CH3 CH3 Hr 151-153 *2 HO (Et CAc/ EtOH) CH WD 2004/ 058767 PCT/JP2003/ 016598

130 H3 1-wPQod4/058%67CH3 CH3 CH3 r

162-164 *2 OH (EtOAC/EtOH) CH3 H3 1-219 1 -<N

138- 140%$2 HO ( Et OAc/ EPOHJP200BB1658 1- 221

1/--~N_ CH3 CH3 Hr 164-166$2 HO (EtOAC/EtOH) CH3 H3 1-222 1 QN CH3

129-131
NC \ /
( Et 0AQ)

CH2CH3 CH2CH3 H3 anor phous NC CH3 H% 1-223 1 /--CN- CH3 CH3 HH
"2 NC3 (FtOAC/IPE)  CH3 1-224 35 N CH3 CHB H H3CS PH3 138- 146
ClH]él(éEt og\c/ Et OH) Cl—lsch-él225 1@!}1{0 CHSC%CHS HiCB ---cq—& 116%; 133 *2

- _ _ 3 13_ - ! -
1-226 1 NC-TN- CH3 CF3 *265- 207 " (E(OAC/IPE)
HaCH2C
HaCHo .
1-157 CH, CH, H 174-176
et " (BtOAC/IPE)
HaCH2C
Bn
1-158 N— CH, CH, CH, : 194-196
N(C ] " (BtOAc)
r
Br, .
1-159 CH, CH; H 199-2017*
O >b " (EtOAc)
Br
Cl .
1-160 CH, CH, CH; 162-164
NC/—CN— . " (EtOAQ)
Cl
1-161 n—  CHs CH; H 170-172"
O Do 3
C
Br .
1-162 _ CH CH, CH, L 164-1667
O 4 8ol
r
B }IH *2
1-163 _ CH, CH; H Phs - 152-154
e ] ;_\—/ ThHe  (BLOAC)
r
Ha
- —  CH CH CH 158-16072
1-164 NC/—CN 3 3 3 b_ocHa (EOAC)
CHs .
Ha .
1-165 ~_ CH, CH; H 139-141
ol bH °%  (EIOAC/EtOH)
CHg
CH CH pe 140-141"
1-166 CH; 3 a -
N(C“‘ @ ° (EtOAc)
CHa
Ha .
1-167 _ CHs, CH, H b 137-139™
NC/_CN I (EtOAc)
CHg
Ha .
1-168 NC/_CN_ CH; CH, H ok, amorphous
CHs
Hj
1-169 N— CH, CH; CH; 219-221
NC—/_C r (IPE)
CHs
Ha
1-170 N— CH, CH; H 179-181
NCJ_C r (IPE)
CHs
1-171 CHa CH, CHs amorphous

m
: =
]
(2]

@

T

*2
CH3



(EtOAc) 1-227 1 rJJ CH3 CH3 Hc 180-182°2 NCv \ / cF3 (EtOAc) 1-228 1 ~N
CH3 CH3 H 165-167°2 Nc v \ / Br (EtOAc/EtOH) 1-229 1 NC1--1 N- CH3 CH3 H
Br / Br 18B-20@Ms8®7 -L (I PE) 130-132 *2 1-230 1 NC CH3 @H3/JPR063/16598
(EtOAC/EtOH) 1-231 1 -C N_ CH3 CH3 H CH3 \ / 131-133 *2 NC Br (EtOH)

1-232 1 rD CH3 CH3 H CH3 146-148 *2 i\}i:\ [ ci (EtOAC/EtOH) 1-233 1 NC/-0
CH3 CH3 H\3/ OCH3 (E160-162 *2 t QAC 1-234 1 CH3 CH3 H HRCO

193-19% 2 Nc ~--i N OCH3 (Et QAc/ Et Br 1.235 1 Q3 CH3 zﬁé 190- 192 *2
NC v (Efe8d/ E1dH) | 200%He5876 ¥BpPCT/ 167003/ 0 ;5%)3 1-236 1 NC
CN CH3 COH3 CH3 180-182 *2 H, (EtOAc/EtOH) H3 1- CH3 H /|r

159-161 *2 H. Nc~/ (EtOAc/EtOH) B 1-238 CN— &ch CH3 - F3 anor phous* 4

1173 1 CH, CH, 236-238
NC‘—@ — d (IPE)
HgCHz
1-174 1 No-@ — CHs CH; CH, _amorphous

HaCH2C

HaCHo
1-175 1 _ CH CH; H b_ﬁ 196-198
NC—@ 3 r (IPE)

HaCH2C

Ha
1-176 1 J:\N‘ CH, CH; CH, b_e, 153-1557
NG (EtOAc)

CHa
CHa

1177 1 O  CH CH, H 2052077
- (EtOAC/E(OH)
CHg3
CHgs

1-178 1 Q_ CH, CH, CH, , 182-184"
(EtOAc)

CHa
CHa

1179 1 C _ CHs CH, H ,@Aa, amorphous™

NG CHa

Br
1-180 1 CH. CH, CH; F, 215-217
NC)C - ’ ’ (hexane)

Br

Ha
1-181 1 N— CHs CHs CH, %3_5, 150-1527
NG (EtOAC/EIOH)

CHa

Ha .
1-182 1 N— CH, CH, H o 121-1237
NC (EtOAC/EtOH)

HO CHa
HaCS, *2
1-183 1 _ CHs CHs, H oy 125-127
e = >_C\2H3 (EtOAC)
Br .
1-184 1 CH CH; H CHs 161-163"
Ho/_CN_ i _OC!;HS (EtOAC/FIOH)

B *2
1185 1 _ CH CH, H 149-151
ol : % )% (EIOAC/EIOH)
Cl .
- — 152-1547
1186 1 HO/—CN CH; CH, H C .

(EtOAC/EtOH)

Cl

1-187 1 — CH CH H 170-172"
O e 0

(EtOAC/E1OH)




OHBr B 1-239 1 < N CH3 CH3 CH3 - F3 anorphous *4 OH Br B 1-240 1 CAN
CH3 CH3 CH3 F3 anorphous*4 Nc Br B 1-241 1 Qv CH3 CH3 CH3 \ / F3

anor phouswo 20058167 1-242 1 HO /-CN- CH3 CH3 H H3G 185- PBT/JPN03/016598CH3
(EtOH) A 1-243 1 Ho/-CCN- CH3 CH3 H 1 186-188 *2 (EtOAc/EtOH) cl F

1-244 1 Hod--CN- CH3 CH3 H r 174 176 2 (EtOAc/EtOH) F C 1-245 1 /-CN_
CH3 CH3 H - F3 165-167 *2 HO\ (EtoMéPEtOH) o ¢ 1'14:::1 LB N OB
CH3 H c:|:1318jg72- 1174 * t OAc/ 'E'i{o") %HC 1- %47 1 Hy- %1%1—3 H | 185-157
* - N— 3 3
2 HO j >—Bf (EtOAc)
B 29
1-189 1 _ CH, CH, H 173-175"
s 'é ) (BiOAC/EIOH)
1190 1 (W  CH CH, H ° 155-157"
HO ! (EtOAC/EtOH)
HS *
1191 1 (- CH CH, o ‘b—ﬁ 146-148"2
HO (EtOAC/EtOH)
H .
1192 1 ~ - CHs CHs H 2:3 ;1501527
HO (EtOAC/EtOH)
1-193 1 _ CH, CH, H Ha 158-1607
e —23—0%3 (EtOAC/EtOH)
Hs
1-194 1 HO/_CN_ CH, CH,CH; CH,CH; b_q_la amorphous
CHq
B
1-195 1 _ CH, CH, H 177-179™
e b " (EtOAc/EtOH)
. Br
HsCS, *
1-196 1 CH, CH, H CHs 154-156
oS OC\QHB (EtOAC/EtOH)
Br *
1-197 1 CH, CH, H CHa 153-15572
HO‘/—O\’— —OC\SHS (EtOAc)
B !2
1-198 1 CH CH. H 128-130
HO—/_Q— 3 ’@‘CFS (EtOAC/EtOH)
1-199 1 CH, CHa H c 140-142"°
Hﬂ - —bﬁa (EtOAC)
C *
1200 1 CH, CH, H 149-151
H&_/—O\’— —b—ﬁr (EtOAC/EtOH)
B *2
1-201 1 CH, CH, H 168-170
HO—/—Q— -@—ﬂr (E1OAC/E1OH)
B t2
1202 1 CH, CH, H 152-154
o O 'é )= (BiOAC/EIOH)
CI ED )
1-203 1 ~ N CH;, CH, H 153-155"
" —©‘°' (BtOAC/EIOH)




(EtOCAc/EtOH) ¢l F 1-248 1 CH3 CH3 Hr 139-141 *2 |/
1-249 1 OCH3 CH3 H/ F3 176-178 *2 H (EtQAc/IPE) C
CH3 H CF3w049e410587672 (Et QAc) C
1-251 1 --~J~-
CH3 r

(EtOAC/EtOH) F C

C 1-250 1 HO/~ CH3
WD 2004/ 058767 PCT/ JP2003/1018398:508132 H3
CH3 CH3 CH3 170-172 *2 r "~ (EtOAc) HO CH3 HO CH H3 CH3
103-195 1-252 1 Ho 3 (EtOAc/IPE) CH3 H3 1-253 1 How CH3 OHB H -

200- 20 HOcH3 / (IPF) H3 1-254 1 H 3 CH3 CH3 ¢ 155-157*2 L3
(Et OAC/[Et OH) C ! "
1204 1 J@ CH, CHs H s 157-159
H r  (EtOAC/EtOH)
1205 1 CH; CHs H Vs 179-1817
atL —b—c* (EtOAC/EOH)
Ha =2
1206 1 CHs CH, H 170-172
ot -CZ )-OCHs  (EtOAC/EtOH)
HSC *2
1207 1 CHs CH, H ?: 184-186
Ho—/—Q— Cha (EtOAC)
B
1-208 1 CH;, CH, H 172-1747
At b " (EIOAC/EtOH)
Br
Ha
1-209 1 O_/_Q_ CH, CH, CH, ,amorphous
H —
CHs HO
Ha
1-210 1 O_/_Q_ CH; CH, H , amorphous
H
CHs HO
Ha
1211 1 CH, CH, CH, Q o 193-1957
H0—><:>\’- r (EtO AC)
CHj
Ha
1212 1 Y CH, CH; H 164166
Ho AN i " (EtOAC/EtOH)
3
HQ Ha
1213 1 r)—Q.- CH, CH, CH, b_e' 163-165
H De (IPE)
3
HQ Ha
1214 1 M CH, CH, H 182184
Hd (IPE)
CHga
Ha
1215 1 Hf__\/\f—\_)u— CH; CH; CH; 180182
HO (EtOAC/EIOH)
CH3
H
O~y -
1216 1 CHs CH, H 153-155
HOM " (B
CHg
Ha
1217 1 pN— CHs CHs CHs o 177-1797
EtOAC
oH o ( )
Ha
1218 1 p'% CH,  CH, H . 162-164
oH (EtOAC/EtOH)
CHs
Ha
1219 1 n-  CHs CH, H 151-153"
Ho/ b *  (EtOAC/EIOH)
CHa




H3 1-255 1 Ham CH3 CH3 CH3 r 222-224 H3 (IPE) C H3 1-256 1 HOCN- CH3 CH3

Hr 193-195 (IPE) CH3 H3 1-257 1 NG-CN CH3 CH3 CH3 199-201 *2

( Et OAc/ EtvOHI)20044581371- 258 1 NC--CN- CH3 CH3 H 166- 168 *2PCTHPASOESGH) -~

CH3 1-259 1 Ne~l" CH3 CH3 Hr i 165-167*2 (EtOAc/EtOH) ¢ 1-260 1 NCO "

CH3 CH3 Hi 167-169*2 (EtOAc) ci F11,6261 1 Nc' v- CH3 CH3 Hr 187-189*2
(

(EtQAc/Et(OH) F f~~~ C 1-262 1 NC CH3 CH3 H F3 185.187 *2
( Et OAc/IPEZ) ci 1-263 A NC-J" CH3 O3 Hc CE3 141-%43 *2 (Ff QAc)
1220 1 N=" " CH; CH, CH; 1387140
HO (EtOAC/EtOH)
CHa
Ha .
1221 1 r/’CN‘ CH, CH, H . 164-1667
HO (E1OAC/EtOH)
CHay
Hy
1-222 1 Q - CH. CH,CH; CH,CH; b_ws amorphous
NC
CHg
Ha .
1-223 1 — CH CH H 129-1317
W ’ i @ % (EtOAC/IPE)
CHs3
H. =
1224 1 NC/—CN—- CH, CHs H <8 o 1381407
—< ) Y, (ELOAC/EIOH)
Br *
1225 1 ~ » cm ol H oy 1L 2
NC
G, (EtOAc)
Br .
1226 1 NCrCN— CH;  CHs H C o, 2052077
(EtOAC)
cl .
1-227 1 — CH CH H 180-1827
W ? ’ ”{ )% (EiOAC)
Gl «
1-228 1 — CH, CH, H >\: 165-1677
NC/_Q B (EtOACc/EtOH)
Br -
129 1~y CH,  CH, H o %Iz;%lm
[o]] *
1-230 1 CH, CH, H C 130-1327
NC/_Q\I_ A ¢ (EtOAC/EtOH)
CHa 2
1231 1 _ CHs CH; H 131-133
Nc’_CN —@Br (EtOH)
122 1 (W O CH, H e 146-148™
NG —{ )-¢  (EtOAC/EIOH)
1233 1 CH, CH, H Qo 160-162"
NC/—Q_ —z )-0cHs  (EtOAC/EtOH)
1234 1 CH; CH: g oA 193-195°2
NchN_ —{ )-0%s (E1OAC/E{OH)
Br
1-235 1 _ CH, CH; H 190-1927
el BQ ®  (EIOAc/EIOH)
T




ci H3 1-264 1 NC-CN CH3 CH3 CH3 r 179-181 H3 (IPE) C H3 1-265 1 NC- O\
CH3 CH3 Hr 218-220 (EtOAc/EtOH) H3 H3 1-266 1 ~N- CH3 CH3 CH3 166- 168*2
NC CH ( Etv0OcO&i®B)67WO 2004/ 058767 PCT/ JP2003/ 016598 13BCHIPI026W®Ss |, r ~N-
CH3 ; CH3 Hr anorphous*? H. NC 1-268 1 ~N CH3 CH3 CH3 158- 160*2

-1)/-Br NC (EtOQAc/EtOH) H3 1-269 1 ~N- CH3 CH3 H r 160-162*2 NC
(EtOAC/EtOH)  CH3 H3 1-270 1 ~ CH3 H131162-164 H. Ho (EtQAc/IPE) 1-271 1

Hod--~-| CH3' CH3 H ~3 E3 (E OAc6/EtOH) 1-272 1 CH3qH3 CH3 229- 231
1236 1 [~ CH CH, CH, %3_5 180-182"
(EtOAC/EtOH)
CHa
Ha
1237 1 . ﬁ _ CH, CH; H . 1591617
NC " (EtOAC/EtOH)
3
B
1-238 1 g: — CH, CH, CH, 4@_&3 amorphous *
OH Br
B
1-239 1 QN__ CH; CH- CH; _@_ﬂ Fy amorphousm
OH Br
B
1240 1 QN— CH, CH, CH; A@_ﬁ amorphous™*
NC

B
1-241 1 Q - CH; CH; CH; bﬁ amorphous™
3
1242 1 - ”9"?: -1877
k Ho/—CN CH; CHa H 185-187

CHs (E{OH)
Cl
1243 1~ CH CHs H —Q—q 186-188"
(EtOAC/EtOH)
Cl
F
1244 1 (W CHy  CH H @_ﬁ 174-176
HO (EtOAC/EtOH)

C
1-245 1 — CH CH H 165-167"*
Ho/—<:>\l ’ ’ ‘b_c': ’

® (EtOAC/EtOH)

C
- — *2
1246 1 HO/_CN CH, CH, H %30% 172-174

(EtOAC/EtOH)
Gl

C
1-247 1 ~ »  CHs CH; H ,  155-1577
: H (EtOAC/EtOH)
Cl
F
M CH; CH; H . 139-1417
(EtOAC/EtOH)
1-249 1 CH,; CH, H 176-1787*
_ el " (EtOAC/IPE)

C
CH;, CHs H %3%& 147-149"
(EtOAc)

Cl

1-248 1

1-250 1




Ho (CH3CN)
r 196-198 Ho,

(Et QAC)
1 CH3 CH3 Hr

~-/ H (EtOH
W0 20042086761 CH3 CH3 CH3 r

1-275 1 Ho CH3 CH3

1-273 1 CH3 CH3 H 208-210 Ho / (CH3CN) H3 1-274 1 CH3 CH3 OH
H-b--CF 129-131*2
166- 168*2*4 Ho H ( Et @ATIBLCBH16598 1- 277

131-133*2*4 H Ho (EtOAc/EtOH) H3 1-278 1 CH3 CH3 CH3

158-160*2*4 H.

(Et OAC
1-282
PCT/ JP

Ho J (EtOAc/EtOH) H3 1-279 1 CH3 CH3 Hr
(Et OAc/EtOH) Ho CH3 1-280 1 CH3 CH31H2H3CS cH3144- 146* 2% 3

129- 131* 2% 4
Ho -/ C

1-252

1-253

1-254

1-255

1-256

1-257

1-258

1-259

1-260

1-261

1-262

1-263

1-264

1-265

1-266

Et OH)

1-281 1 ,--/ CH3 CH3 H Br
11-058 CH3 H E/s‘_r@zzlaam*a G~ : b- s (Et
D003/ 016598, 134

1

O
HO
-
HO

y O_/—OV‘

Vals

CHs

CHs

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CHa

CH;

CH;

CH;

CH;

CHs

CHs

CHs

CH;

CH;

CH;

CHs

CHs

CH;

CH;

CH;

CHs

CHs

CH;

CH,

o\?/ro
o) I T
w w W

CHs
Ha
H
CHa
Ha
CHS %3—&
CH,
Ha
CH3 ‘Z:)—Er

Q.
<)

H

nw
ih’I

@)
©

H

CH;

s
\?{S{QK\?{I

CHgj

'q

o

=

-

et
¥
<

Q

)
8y
[@]

CH; ,
cHa
Ha

H ¥
Ha
Ha

CH; b_g,

CHga

Fa

_ 170-173%@*4 Ho /| F3.[Et OAc/

%004/ 058
(EtOAc)

193-195
(EtOAC/IPE)

200-202
(IPE)

155-1572
(EtOAC/EtOH)

222-224
(IPE)

193-195
(IPE)

199-201"
(EtOAC/EtOH)

166-168"
(EtOAC/EtOH)

165-167"2
(EtOAC/EtOH)

167-1697
(EtOAc)

187-189™
(EtOAC/EtOH)

185-1872
(ELOAC/IPE)

141-143
(E1OAc)

179-181
(IPE)

218-220
(EtOAC/EtOH)

166-168"
(EtOAC/E1OH)




1-283 1 CH3 CH3 CH3 H3 184-185*2*4 | (EtOQAc/EtOH) Ho~ H3 C H3 1-284 1 CH3
CH3 H 122-124*2*4 Ho (EtOAc/EtOH) CH3 H3 1-285 1 Ho CH3 CH3 CH3 \ Hr
150- 152* 2woHBo4Es@Ac/ Et OH) H3 1-286 1 Ho CH3 CH3 H | ~PLeBPABIHB59CH3
(EtCAc/EtOH) H3 1-287 1 Ho\ CH3 CH3 CH3 182-184 *2 (EtOAc/EtOH) H3 H3
1-288 1 HOCH3 CH3 H I ~ 172-174*2 Hﬁ%}OAC/EtG-l) 1-289 1 HO CH3 CH3 CH3
162-165*2 -1)/-Br (EtOAc/EtOH) H H3 42290 1 CH3 CH3 H / 149-151*2
(Et CAc/EtOH) CH3 H3 1-291 1 Ho~--a- CH3 CH3 CH3 232-234 *2,,
(Et OAc/ Et26F) CM3 H3~Cn-  CHa CH, H ;  amorphous
NC

CHa

Ha
1-268 1 N—  CH, CH, CH, %D_B 158-1607
< (EtOAC/EtOH)
NC CHa
Ha
1-269 1 N—  CH; CH; H %3_5 160-162"
NC/_/_C 4 " (EtOAC/EIOH)
3
1270 1

¢

Ha
CHa H H ;1 62-164
(EtOAC/IPE)
CHa
Fa .
CHa CH; H C . 133-136
3 (EtOAC/EtOH)
CH, CH, CH, Q 229-231
‘ (CH3CN)
CH, CH, H Q 208-210
(CH3CN)
Ha
CH, CH, OH b_ﬁr 196-198
& (EtOH)
3

F *
CH, CH, H 523 129-131°
Fs (EtOAC)
H3 *¥
CH, CH, CH, . 166-1687
(EtOAC/EtOH)

cHs

1-271 1

X

4

1-272 1

1-273 1

¢

1-274 1

¢

1-275 1

1-276 1

pud

5 %

Ha
1277 1 3 >k_ CH; CH, H b_ﬁ 131-133"%
Hd 27 (®OAcEOH)
3
Ha
1-278 1 >_< ),_ CH, CH, CH, 158-160""
HO P " (EIOAC/EIOH)
CHs
Ha L1
1279 1 _  CH, CH, H 129-1317%
Hc}‘@ " (EtOAC/EtOH)
CHa
HSCS *2%4
1280 1 >_Q_ CHs CH, H cH, 144-146
HO cH  (EtOAc/EtOH)
CH3
Br *#%4
1281 1 ><>, CH, CHs H 170-173
HO Fs (EtOAC/ELOH)
1282 1

:

CH, CH, H Br 152-155"2"4
B (EIOAC/EtOH)




1-292 1 How-( N CH3 CH3 Hr 164-166 *2 (EtOAc/EtOH) CH3 H3 1-293 1 Ho

CH3 CH3 CH3 r 192-194*2 H3 (EtOAC/EtOH) C H3 1-294 1 HO CH3 CH3 H 153- 155
*2 cH3 (BVOROHMESSHy H3 1-295 1 Ho CH3 CH3 CH3 r 162- 162CTAP2003/0E®AC) CH3
~ -\~ H3 1-296 1 Ho" i CH3 CH3 Hr 204-206 *2 (EtOAC/EtOH) CH3 1-297 1 Ho

HHo CH3 CH3 H H3CS _ CH3 145-147 ~" \_/ ccH3 (EtOAC/IPE) 1-298 1 H_ ~ CHs
CH3 H B- 195-196 HO \ / F3 (EtOAc/1PBB* WD 2004/ 058767 PCT/ 3P2003/-016508
135 1-299 1 HOHO "~ CH3 CH3 H Br 20(2:H203 \ / (Et IPE) 7*1. 300 1 HoHO
CH3 CH31@B3 202- 20 Et GAH4 | PE) CHpo" ~~CHs CH8 H
181- 183 H?‘@“L i;é}“% torl OAc t8ﬂ§
%4
1284 1 CH. CH H 122-124
Hc}“@“’ ’ : ' (EtOAC/EOH)
CH
Hy ]
HO, »
1-285 1 CH CH CH 150-152
- O ’ i 2 @0Ac/EOH)
N 3
Ha Y
HO,
286 1 CH CH H 165-167
' @ ’ ’ Do " (EtOAC/EtOH)
Ha .
1287 1 ™ CH; CH; CH; . 182-184
> (EtOAC/EtOH)
3
Hy "
288 1 ™ CH CH H 172-174
! @“ ’ ’ /""" (BOAC/EIOH)
3
HO, Ha .-
1289 1 CH CH; CH, . 162-165
(EtOAC/EtOH)
CHa
S H = 149-151"2
290 1 CH CH -
o C\@k 3 ’ " (BtOAC/EtOH)
CHa
Ha .
- 1 %_< M CH CH CH 232-234"
e " ’ ’ ’ " (BtOAC/EtOH)
CHz
Ha .
292 1 > < >, CH CH H 164-1667
2 " i ’ " (EtOAC/EtOH)
CH
O o .
1293 1 Ho CH, CH, CH, . 192-194
(EtOAC/ELOH)
CHg
O =
HO 153-1557
1294 1 CH; CH; H D; ’ (E1OAC/ELOH)
3
Ha .
1295 1 HO/> D’ CHs CHs CH; . 1&2&6{3 2
CHa (
Ha
1-296 1 Ho/> O‘ CH; CH, H . 204-206
(ELOAC/ELOH)
CHs
1297 1 HO;?_O“' CH; CH; H oSS con 145-147
CH  (BtOAC/IPE)
CHa
HO — B
1208 1 ;?_Q CH, CH; H C 195-196
Fs  (EIOAC/IPE)




(EtOACc/IPE) CH3 H3 1-302 1 HoH CH3 CH3 CH3 r 203-205'4 H. (IPE) /_ H3
1-303 1 HoHO CH3 CH3 H r 156-1584 H3 (IPE) H3 1-304 1 HO Ho/ CH3 CH3 CH3
r 212-213W0 20M/(BBE) 3 H3 ~~, 1-305 1 HO Ho/ \ _|' CH3PCHIP0A/0T6598
/164-166"4 PE) H3 (I CH3 1-306 1 CH3 CH3 CH3 188-190 Ho (IPE) =4 HO
CH3 H3 1-307 1 CH3 CH3 H 191-192 HO . _(,PE) *4 HH3 H 1-308 1 CH3 CH3
CH3 188-189 Ho / (I PE) 4 H CH 13

B
1209 1 HOM CH,  CH, H >\: 202-203
" (EtOAC/IPE)
Hs
1300 1 Hom_ CH, CH, CHs | 202-203
) (EtOAC/IPE)
3
Ha
H
1301 1 . (" on  om H b_c, 181-183
(EtOAC/IPE)
CHa
Ha
1302 1 HO;;_O'- CH, CH,  CH, - 203-205™
57" (pE)
3
Hy
HO' +
1-303 1 Ho7 Q‘ CH, CH; H . 156-158™
(IPE)
Ha
Ha
1-304 1 H°m CH, CH; CHs 212213
(IPE)
Ha
Ha
1305 1 HOM CH,  CH, H . 164-166™
) (IPE)
3
H
GH3
1-306 1 w CH; CH;  CH 188190
. HO (IPE) 4
HO CH3
H
1307 1 L}—@ CH:  CH, H ~ 191192
HO (IPE) ™
Ha
Ha

=

H
1308 1 H—O“ CH, CH, CH, 188-189
HO

*4
] Dy (IPE)

Hy
1-309 1 CH, CH, H . 190-191
HO (IPE) 4

CHs3

Ha
130 1~ om om oH _bﬂr 200.202
Y o (IPE)

Hy
1-311 1 r-Q— CH, CH, H - 131-133
HO ¢ (IPE)

\OH :a

~ x}
1-312 1 Ho CH, CH, CH, 223.224
HO)‘Q‘ 2 " (IPE)

3
e 84-186
1-313 1 HO CH, CH, H 184-1
HO)‘Q’ " (IPE)

CHj

Ha
1-314 CHs; CH, CH, 215-216

Juy

T I

Qo O
[

(IPE)

o
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H3 1-309 1 CH3 CH3 H 190-191 Ho (,PE) *4 CH3 H3 HO 200-202 1-310 1 CH3
CH3 CH3 r (IPE) OH CH3 H3 1-311 1- CH3 CH3 H 131-133 Ho (IPE) OH % H3
1-312 1 HO020MHAs€H3 CH3 223-224 Ho cH3 r (I PE) CH3 1- BC3/JP2063/CH39CH3 H
184-186 HOD- D- -0 -Br r (IPE) CH3 H3 1-314 1 HO- CH3 CH3 CH3 - r
215-216 (1 PE) H WD 2004/ 058767 PCT/ JP2003/ 016598 136 HO Fi 3 1-315 1 HO
CH3 CH3_ H -/ r 21ﬁ6215 HH3 (IPE) H3186316 1 H CH3 CH3 CH3 / H3 anvorphous

H CH3 - Ho
1315 1 CH; CH, H 433_6 214-215
TPE
H > @y
Ha
1-316 1 " CH; CH; CH; _b_ﬂ_{s amorphous
H CHga
O :
1317 1 M CH r 1514153
) 5 CH; CH; > (FOAG)
1318 1 H CH o ‘@‘B’ 149-151
SR B 27w
Ha
1319 1 /—@ CH, CH, CH, 2402427
HO
> (BtOAC/EtOH)
CHa
1320 1 () CH CH; H @_B 216-218"
HO D, (EtOAC/EtOH)
3
GHa
1821 1 (S CH CH, CH; @_B 180-183"
HO 2 (BtOAC/EtOH)
3
; |
1322 1 oSy CH O H = . 2142167
HO ) (BtOAC/EtOH)
3
Ha
1-323 1 /.....@ CH; CH; CH; . 198-200"
HO { (EtOACc/EtOH)
3
GHs
L3241 S CHs CH; H @_B, 291-293"
HO (EtOAC/EtOH)
CHj3
H.
125 1 /e CH, CH:  CH, bﬂs amorphous
Ha
GHa
1326 1 o/ CH; CH, CH, @_ﬁ, 183-186™
Dy (EtOAC/EIOH)
Ha
1327 1 HOJ"@' CH, CH, H bﬁr 154-1567
Dy (BtOAC/EtOH)
H.
1328 1 ,~w CH  CH:  CH — . 192-104
HO D, * (No solvent)
3
GH
1329 1 /_Q_ CH, H H @ﬂ 156-158°2"3
NC
CHg
Fa
1-330 1 D CH, CH; H _b_c 159-161"
NG s (IPE)




H3 1-317 1 HCH3 CH3 CH3 r 151-153 HH (EtOAC) CH3 1-318 1 HCH3 CH3 H r
149-151 cH3 (IPE) H3 1-319 1 /'--(- CH3 CH3 CH3 / r 240-242 *2 HH

( Et OAc/ Etv0H)20040158761- 320 1 CH3 CH3 H 216-218*2 Ho CH3 ( PrOAeZdEs/QHp9s CH3
1-321 1 CH3 CH3 CH3 \ / r 180-183*2 Ho (EtOAc/EtOH) CH3 H3 1-322 1 CH3
CH3 Hr 214-216 *2 Ho "~/ (EtOAc/Et H H3 1-323 1 Ho/,i VCJ*"_CH3 CH3
CH3 / r 198-200*2 H3 (EtQAc/EtOH) CHB34-2324 1 CH3 CH3 H C/ r 291-2Q3*2

(Et OAC/[Et OH) CH3 1-325 1 HO ~ OCI—ISCI—ISCI—ISHSHSBBnDrphousH;SO
1-331 1 CHs CH, C
NC
Ha
Ha .
1-332 1 <D, CH, CH, CHs 217-219
NG " (EtOAC/EtOH)
Ha
Hy
1-333 1 _@ >,_ - CH; CH; H b_e, 204-206 2
NC a (EtOAC/EtOH)
Ha
1-334 1 e CH;, CH; CH; ,b_ﬁ, 143-1457
4 (EtOAC/EtOH)
3
Hs .
1335 1 ne CH, CH; H o 172-1747
D (EtOAC/EtOH)
3
Ha
1-336 1 N°> D CH, CH, CH, 168-170
NG >/ (PE/exane)
3
Ha
1-337 1 Nc>_Q_ CH; CH, H %D_B' 164-166
PE
NC s (I )
GHa
1338 1 ne—n—  CHs CH, CHs @_% amorphous
CHa
GHa
1339 1 O CHs CH; H @4&, amorphous
NC o
GHa
1340 1 CH, CH,  CH, @Ha 148-150
Nﬁ D (IPE)
Ha
1-341 1 /CN— CH; CH, CH, v, 183-185
(IPE)
NC Ha
T
1-342 1 Ho CH, CH, CH, 221-223
M s (BtOAc)
r
T
1-343 1 Ho CH; CH; H . 205-206
M b, " (EtOAS)
|
1-344 1 Ho CHs, CH, H 203-204
EitOAcC
Rt ‘Q ¥ ®0Ag
r
1-345 1 Ho CH; CH, H i;?ﬂ 196-198
EtOAc
Rats , E10A0)
HO, Br
1-346 1 CHs CH; CHs . 234-236
— *  (E1OAC)
HO L




1-326 1 Ho CH3 CH3 CH3 r 183-186 *2 (EtOAc/EtOH) CH3 H3 1-327 1 Ho CH3
CH3 H 154-156 *2 (EtQAc/EtOH) CH3 H3 1-328 1 ~N- CH3 CH3 CH3 H3 192-194
Ho (No soWvoenedosseH3 CH3 1-329 1 CH3 H H 156- 158*2*5 NECWw/JP2003/0653B 1- 330
1 [/~ CH3 CH3 H F3 159-161 *2 NC ZJ"- \ /| F3 (1 PE) WD 2004/ 058767

PCT/ JP2003/ 016598 137 H3 1-331 1 CH3_CH3 OH 242-244*s \ [/ r NC H3 H3
1-332 1 CH3 CH3 CH3 217-219*2 Ne \ /138(FroAc/FtOH) H3 H3 1-333 1 CH3

CH3 H 204-206 *2 NC CH3 (Et OAc/EtOH) H3 B
1347 1 CH; CH; u pﬁ, 202-236
T

(EtOAc)

|
CH, CH, H ‘bﬁ, 187-188
(EtOAc)

Cl

r
CH, CH, H 33_6, 200-201
, (EtOAC)

1-348 1

3%

1-349 1

jurd
I
|




1-334 1 NC CH3 CH3 CH3 143-145 *2 (EtOCAc/EtOH) CH3 H3 1-335 1 Nc-w- CH3

CH3 H 172-174 *2 (EtOAc/EtOH) -CH3 H3 1-336 1 NC CH3 CH3 CH3 168-170
H. NC (| REOlecd#rs8)67 H3 1-337 1 NC CH3 CH3 H /

r /164- 16@CTNEC20051816694°E)

CH3

1-338 1 NG-<)- CH3 CH3 CH3 / H3 anorphous CH3 CH3 1-339 1" CH3 CH3 H/
r amorphous NC CH3 --~r~- CH3 1-340 1 NG J " CH3 CH3 CH3 H3 148-150 CH3

(1 PE)
\

H3 1-341 1 ,i--CN CH3 CH3 B8 H3 183-185 NC.H (IPE)
CH3 CH3 CH3 - F3 221-223 HO/ (bEtOAC r 1-343 1 HO CH3 CH3 H 205-206 H -
m

(Et

10

15

20

25

&é;om. No. = compound number, Ex. No. = example number, solvent for
crystallization; EtOAc = ethyl acetate, EtOH = ethanol, IPE = diisopropylether, THF =
tetrahydrofuran, IPA = isopropyl alcohol, ACE = acetone, CH3CN = acetonitrile

Analytical data of non-crystal compounds, diastereoisomers and optically active

compounds are described below.

1-003:

MS (ES, Pos.): 589 (M + 1)*, 591 (M + 3)", 593 (M + 5)*, 611 (M + Na)*, 613 (M + Na
+2)", 615 (M + Na + 4)*; HPLC retention time: 4.84 min. (Capcell Pak UG120, 4.6 mm
x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-005:

MS (ES, Pos.): 457 (M + 1)*, 459 (M + 3)*, 479 (M + Na)*, 481 (M + Na + 2)*; HPLC
retention time: 9.47 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Fiow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-011:

MS (ES, Pos.): 393 (M + 1)*, 415 (M + Na)"; HPLC retention time: 4.16 min. (Capcell
Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:
acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent

was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-012:
MS (ES, Pos.): 379 (M + 1)*, 401 (M + Na)*; HPLC retention time: 3.8 min. (Capcell
Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:

1-342 1 HO



r 1-344 1 Ho CH3 CH3 H 203-204 H- °~ (EtQAC) r 1-345 1 Ho-~ ~--\ CH3 CH3
H- 1 196-198 j--~-- / (EtOAC) HOTr r Br 1-346 1 HO CH3 CH3 3 F3 234-236
H - CH ( BvO2@)4/088¥62004/ 058767 PCT/ JP2003/ 016598 138 Br PCT322003/0+d8»8CH3 CH3
Hr 202-236 (EtOAC) HOr 1-348 1 HCH3 CH3 Hr 187-188 HO (EtOQAC) C H
r 1-349 1 CH3 CH3 H 200-201 Ho r S‘Et OAC) WO 2004/ 058767 PCT/ JP2003/ 016598
139 *1: Com No. = conpound nunberl No. = exanpl e nunber, solvent for

crystalllzatlon = eth acet at . | ., PE =
di i sopr op§tcét e%&é@mrp@tl ’&tﬂ?aﬁaﬁfaatﬂ%gﬂm S%Wnﬁé@%pw Oéﬁbeosﬁglle?t ACE =
acet one, = acet oni, A I f - I
di ast er eo?}"%%}lge‘g?%&'gﬁh / F?‘iPSé‘E‘f}? §fa%°e?%g8ﬂﬂgs 2?2 gtrang' ?begoggf)g\r/]vfjs,

1-003: Ms (ES, Pos.): 589 (M+ 1)+, 591 (M+ 3)+, 593 (M+ 5)+, 611 (M +
Na)+, 613 (M+ Na + 2)+, 615 (M+ Na + 4)+; HPLC retention tinme: 4.84 mn.
(Capcel | ?%3“6120’ 4.6 mm

5 MS (ES, Pos.): 523 (M + 1)*, 525 (M + 3)", 527 (M + 5)*, 545 (M + Na)*, 547(M + Na
+2)*, 549 (M + Na + 4)"; HPLC retention time: 3.14 and 3.27 min. (Capcell Pak
UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile
/0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted
to 7.4 with aqueous ammonia or acetic acid.

10
1-014:
MS (ES, Pos.): 539 (M + 1), 541 (M + 3)*, 543(M + 5y, 561 (M + Na)*, 563 (M + Na
+2)", 565 (M + Na + 4)*; HPLC retention time: 3.57 and 3.69 min. (Capcell Pak
UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile
15 /0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted

to 7.4 with aqueous ammonia or acetic acid.

1-015:

MS (ES, Pos.): 575 (M + 1), 577 (M + 3)", 579 (M + 5)*; HPLC retention time: 4.05
20 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile

phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-016:

25 MS (ES, Pos.): 457 (M + 1)*, 459 (M + 3)*, 479 (M + Na)*, 481 (M + Na + 2)"; HPLC
retention time: 4.60 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.



10 x 150 mm Shiseido); Flowrate: 1.0 m/mn; Mbile phase: acetonitrile /
0. O5M ammoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adj ust ed WO 20040587t h aqueous ammoni a or acetic acid. 1P0@EP2003B16¥88 ( ES,
Pos.): 457 (M+ 1)+, 459 (M+ 3)+,479 (M+ Na)+, 481 (M+ Na + 2)+; HPLC
retention time: 9.47 mn. (Capcell Pak UGL20, 4.6 nmm x 150 mm Shi sei do);
Flow rate: 1.0 nl/nmin; Mbile phab®l acetonitrile / 0.05M amoni um acet at e
aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4 with
aqueous ammoni a or acetic acid. 20 1-011: Ms (ES, Pos.): 393 (M+ 1)+, 415
(M+ Na)'; HPLC retention.tipg:. 4.16 mn. (Capcell Pak UGL20, 4.6 nm x 150
mm  Shi se?'(%y,%t%FIe%V“P&’ceéPfiﬂOgg}ﬁ /mn; Mbile phase: acetonitrile / 0.05M

ad] ust ed AEEE Ao ER bl ot (RA il (B SPEMIEAEE T8 (s
Pos.): 37 1 + ' L L i TRy Ai
pak Uan 20 AUSTRIES 70y Rt PR 5 ol AP CTIEA BT P e

WO 2004/ 058767 / JP2003/ 016598 140 acetonitrile / 0.05M ammoni um acet ate
aqueou§ sga%ﬁfooﬁg(l/_é%lﬁs 20), pH of the solvent was adjusted to 7.4 with
aqueous ammoni a or acetic acid. 1-013: 5 M5 (ES, Pos.): 523 (M+ 1)+, 525
(M+ 3)+,527 (M+ 5)+,545 (M+ Na)+, 547(M+ Na + 2)+, 549 (M+ Na + 4)+

HPLC ret emmg@th%ieﬁﬁitio%je}ﬂ)fM7§. 27 min. (Capcell Pak UGL20, 4.6 nmm x 150
nmm Shiseido); Flowrate: 1.0 m/mn; Mbile phase: acetonitrile [/ 0.05M

ammoni um HPEIAetnba! 68¢s1154 hiih (QHIRAD. PARAD (I CHL ChiEMETAleNnt was adj ust ed
to 7.4 wth agueous ammmoni a or acetic acid. 10 1-014: M (ES, Pos.): 539
(M + 1)+, NSPUSITRIBES3)AD), B48(cih D5k 25 chi6 inopNe phade) hexab6BIRAF 20Maflow 2) + 565
(M+ Na + 4)+;, HPLC retention tinme: 3.57 and 3.69 mn. (Capcell Pak UGL20,
4.6 mitOx 60 Ihml3hhiwmei do); Flow rate: 1.0 ni/min; Mobile phase:
acetonitrile

1-019:
MS (ES, Pos.): 443 (M + 1)*, 466 (M + Na)*; HPLC retention time: 4.27 min. (Capcell
Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:

15 acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent

was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-020 (the enantjomer of 1-021):
HPLC retention time: 9.1 min. (CHIRAL PAK AD (DAICEL CHEMICAL
20 INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)

1-021 (the enantiomer of 1-020):
HPLC retention time: 11.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL
25 INDUSTRIES, LTD), 0.46 cm LD. x 25 cm, mobile phase: hexane JIPA = 20:1, flow

rate: 1.0 mL / min.)

1-022:



15 / 0. 05M amoni um acet ate aqueous solution (80 : 20), pH of the sol vent
was adjusted to 7.4 with aqueous ammoni a or acetic acid. 1-015: WM (ES,
Pos.): 5ABO(M4#058)6%, 577 (M + 3)+, 579 (M + 5)+; HPLC r ecenrrosotasye: 4. 05
20 mn. (Capcell Pak UGL20, 4.6 mm x 150 nmm Shiseido); Flowrate: 1.0

m /mn; Mobile phase: acetonitrile_/_0.05M amoni um acet at e aqueous
solution (80 : 20), pH of the sol YAt was adjusted to 7.4 wth aqueous

anmonia o ic acid..1-016; . 0S. ).. 457 . + +..459 (M +
v (MSER.phs R anr D Rasy 08, R e € P bine e an s Mo
(Capcel | Kk 0 x 1 hi seidg): FlLQ . Oy / mn;
Mbbi | e phg‘gaé’FH%éi yeiof {8kt & 150 S g%)&%keé\yg]%}éoﬁ% Mottt o (80 :
20), pHo e t j USt : ' S j r acetic
2c) 4. "o B ER SR TRk Bul plyctht BRI ATTRIAE |
1-018): ' | BB j AD (DAl CEL CHEM CAL

| NDUSTR E@*‘g“cﬁf@a‘?%ﬂ“ﬁ‘gd cdmﬁ?.%&piqqﬁﬁﬁ%n? rﬁ%% e@ﬁ%@ hexane / | PA= 20: 1,
flow g rate: 1.0 nmL / mn.) 1-018 (the enantiomer of 1-017): HPLC
retention time: 11.4 mn. (CH RAL PAK AD (DAl CEL CHEM CAL | NDUSTRI ES,
LTD), 0.4600m|.D. x 25 cm nobile phase: hexane / IPA= 20:1, flow 10
rate: 1.0 nmL / mn.) 1-019: M (ES, Pos.): 443 (M+ 1)+, 466 (M + Na)+;
HPLC r et eMS @S, PosR:424 (RI7+ 1y 1447 GApckh)’; HPBR ré&ltr, tire: 6. Tomin. {G8paein
Shiseido); Flowrate: 1.0 m/mn; Mbile phase: 15 acetonitrile / 0.05M
ammoni um RaeUa180a46 aows 150Imihj Sins¢idg); Flog0ate: 31 rof/mih Malgleygnase: was
adjusted to 7.4 with aqueous ammonia or acetic acid. 1-020 (the enanti oner
of 1-021) aceHplii@ile £0.85 aprmonimm: acgtate agupous(sciutiralS(PAR) ApH EDkieGBlve@HEM CAL 20
| NDUSTRI ES, LTD), 0.46 cm|.D. x 25 cm nobile phase: hexane / |PA = 20:1,
f1 ow 1Pat was adjosted toy 7. fiwithyaqueqys pragida enaastic a¢idr of 1- 020):

1-024:

MS (ES, Pos.): 497 (M + 1)*, 499 (M + 3)*, 519 (M + Na)*, 521 (M + Na + 2)*; HPLC

retention time: 3.72 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
15 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-025:

MS (ES, Pos.): 483 (M + 1)*, 485 (M + 3)*, 505 (M + Na)*, 507 (M + Na + 2)"; HPLC
20 retention time: 3.66 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:

1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-026:

25 MS (ES, Pos.): 421 (M + 1)*; HPLC retention time: 5.20 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.



HPLC retention time: 11.0 mn. (CH RAL PAK AD (DAl CEL CHEM CAL 25
| NDUSTRIES, LTD), 0.46 cm1.D. x 25 cm nobile phase: hexane /-1PA= 20:1,
flow ratwo2004058167 min.) 1-022: WO 2004/ 058767 PCT/ JP2®@03/1016598598L42 N5
(ES, Pos.): 439 (M+ 1)+, 461 (M+ Na)+; HPLC retention tinme: 4.27 and 4.56
mn. (Capcell Pak UGL20, 4.6 nmm x_ 150 mm Shiseido); Flowrate: 1.0
m/mn; Mbile phase: acetonitri | 843 0. 05M ammoni um acet at e agqueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous
ammnia or acetic acid. 5 1-023: M (ES, Pos.): 425 (M+ 1)+, 447 (M +
HPL?O'rﬁtention time: 4.16 mn. (Capcell Pak UGL20, 4.6 nm x 150 nm
Shlseldo) 'ow rate: 1.0 m/mn; Mbile phase: acetonitrile / 005M

anmoni um S@eéﬁﬁﬁ’og?l@g N f??&%ﬂg\/{@%a . #P).¢ rBEh@In B SR MeNcfkena

adj ust ed ueou r’acefic aC|d 1-024: M5 (ES, Ps)

fzzem (J)rn %k U(ﬂ%@ %ymm )145?62‘}‘ lﬁ%@ Uglrfoﬁaz%d%ﬁ/%&?wbl@pm#gh&el do);

Fl ow 1t €5cerdmitrike / Q 05M Jﬁﬂ@nlmbdckfateoiqg%s BREbANSE I 2h)epH of MmN um

acetate aqueous solution : of the solvent was adjusted to 7.4

W th aquegusa Hﬁ@d‘lcﬁ7@rvv1ﬁ10fﬁ1hb§usaiﬁhﬁbnlaérﬂ:%ﬁc abf®. (ES, Pos.): 483 (M + 1)+,
485 (M + 3)+,505 (M + Na)+, 507 (M+ Na + 2)+ HPLC 20 retention tinme:

3.66 mn. (Capcell Pak UGL20, 4.6 nmm x 150 nm Shiseido); Flowrate: 1.0
m /mn; Mbile phase: acetonitrile / 0.05M anmoni um acet at e agueous

sol ution (828 20), pH of the solvent was adjusted to 7.4 with aqueous
ammoni a or acetic acid. 1-026: 25 M5 (ES, Pos.): 421 (M+ 1)+, HPLC

ret enti onM$ (ﬁ Pos. 204191 (M + (L2 piFaIC refakion)dneos.44 ngn. Gﬁ@PS‘@ﬂlW 2@4-%ei do) ;
Flowrate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M agn%g'wflm acetate
aqueoUd soimuxilen mmoShiscidy); Flom wie: d fmkpin; diebilgrhesq pedprifrile 4O with

aqueots a?r;rltr)r{]c:n?urr? ;ce%gtgtalqgeo%g ISC?]UUX]’P 8%0 %65, p?—lsc? tﬁe I;)o vclaﬁ]t %a%%gjugt]ég §09 § 4

with aqueous ammonia or acetic acid.

1-029:

15 MS (ES, Pos.): 415 (M + 1)*; HPLC retention time: 5.27 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonjtrile /0.05M
ammonium acetate aqueous solutién (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

20 1-030:
MS (ES, Pos.): 485 (M + 1)*, 487 (M + 3), 507 (M + Na)*, 509 (M + Na + 2)"; HPLC
retention time: 8.57 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution
(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.
25
1-031:
MS (ES, Pos.): 471 (M + 1)", 473 (M + 3)*, 493 (M + Na)", 495 (M + Na + 2)*; HPLC
retention time: 7.71 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:



143 1-027: M5 (ES, Pos.): 409 (M+ 1)+, 431 (M+ Na)+; HPLC retention
time: 2.70 mn. (Capcell Pak UGL20, 4.6 nm x 150 nm Shiseido); Flow rate:
1.0 m/ mwp 2MbisB®7phase: 5 acetonitrile / 0.05M anmoni BETAREOAD BH52BIUEOUS
solution (80 : 20), pH of the soI vent was adjusted to 7.4 with agueous
ammoni a or acetic acid. 1-028: %ES, Pos.): 419 (M+ 1)+; HPLC retention
time: 5.45 mn. (Capcell Pak UGL284%4.6 10 nmx 150 mm Shi sei do); Fl ow

aueous 61 Bl TR YiB0TE PeY @%%Splgﬁ Pk pufpacsl BITRE HRGRE 22,

oS SOOI T B S PR 1 M el r Bl 1

Shi seido); Flowrate: 1.0 m/mn; l\/bblle phase: acetonltrlle / 0.05M

anmoni um acet ate aqueous solution (80 : 20), pH of the solvent was adjusted
to 7.4 \T%aqueous ammoni a or acetic acid. 20 1-030: Ms (ES, Pos.): 485
(M + 1)+ (M+ 3)+,507 (M+ Na)+, 509 (M+ Na + 2)+; HPLC retention

time: Ms @/g’bli)q( gaﬁ’(ﬁﬁél 92 A9+ Nby S HPNXrelénPioAMimeSi38 @hidl 0)CapEdlbw r at e:

1.0 rri/mn cetonltrlle /0. 05M amoni um acet at e aqueous
sol ution P(aﬁQJGu'%Ph 6 IBH >@f15@ hign %@is\éﬁl@?\/s PGS 129 uetnapinmprbﬂe phise: aqueous
anmoni a or aceti ¢ aci d. (ES, Pos.): 471 (M+ 1)+, 473 (M +

3)+, 493 a@%fﬁtﬂ}i@)/’D;OS‘M5m€rMnmrﬁ\lacetat2)aq'ueobiPkr§Iut1¢re¢8®nt20))rpH ofitbe salv@t mi n.
(Capcel | Pak UGL20, 4.6 mm x 150 mm Shiseido); Flow rate: WO 2004/ 058767
PCT/ JP20GadsQUfRAA to T4hwith @qudobsrammohahirlacetithasd: acetonitrile / 0. 05M
anmoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adjusted to 7.4 with agueous ammni a or acetic acid. 1-036: 5 M5 (ES,
Pos.): 407 (M+ 1)+, 429 (M+ Na)+, HPLC retention tinme: 4.32 mn. (Capcell
Pak UB120-02(/:6 nm x 150 nm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:

MS (ES, Pos.): 415 (M + Na)"; HPLC retention time: 3.98 min. (Capcell Pak UG120,
4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4
with aqueous ammonia or acetic acid.

15
1-039:
MS (ES, Pos.): 471 (M + 1)", 473 (M + 3)*, 493 (M + Na)", 495(M + Na + 2)"; HPLC
retention time: 4.91 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

20 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-040:

MS (ES, Pos.): 479 (M + Na)*, 481 (M + Na + 2)"; HPLC retention time: 4.46 min.

(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
25  phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-041:



acetonitrile / 0.05M amoni um acet ate aqueous solution (80 : 20), pH of the
solvent was adjusted to 7.4 with aqueous ammoni a or acetic acid. 10 1-037:
M5 (ES, Pw9.2po4/0s8B%7(M + Na)+; HPLC retention tinme: 3.98pairnar2@apsed | Pak
UGL20, 4.6 mm x 150 mm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acetonitrile / 0.05M ammoni um acetate aqueous solution (80 : 20), pH of
the solvent was adjusted to 7.4 wi£h agqueous ammoni a or acetic acid. 15

<2 PR CRLFRE 5 (¢ ’Mklf’é?rmeaﬁgl?e&% b il Gt o 1"
armont un st eR tueedede Fb el 207 gl PG S S HERLE PO 00t nas.
U1 Kbyl yp MRS SFTINGR, 20 3 eéﬂtﬁzﬁﬁ%%waéﬁ%‘e%edWE?@EE; ]
Pak UGL20y,f 5§ uéaqs)énﬁj% %gﬂl\ﬁcgm sghdo); Flowrate: 1.0 nml/mn; Mbile 25

phase: acetoni't anmonl um acet at e aqueous solution (80 : 20), pH
of thes solvent was adjusted to 7.4 with agueous anmpni a or acetic acid.
1-041: V\D 2004/ 058767 PCT/ JP2003/ 016598 145 Ms (ES, Pos.): 435 (M + 1)+;
HPLC retemtoyen time: 5.56 mn. (Capcell Pak UGL20, 4.6 nmm x 150 nm
Shiseido); Flowrate: 1.0 mM/mn; Mbile phase: acetonitrile / 0.05M

anmoni um MS(ES, PoaRURIYM $Qb“l,lHRm03 fefddtion Athe; 5 @A ngh. ([CapcdoPakeliG13G <.Gd) ust ed
to 7.4 wth aqueous anmonia or acetic acid. 5 1-043: M (ES, Pos.): 429
(M + 1) +; miPk TS50 etirepBhissidd); Hlew f@ied 1.0nmbimir(; Gaplsitel fhaRalcdi@Giigfle / .06M mm x 150
mnm Shiseido); Flowrate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M
anmoni um aosatven acpiadoaguesus salitdm ((890 20), 28} of theisalvent veas adjustedto Wds adj ust ed

to 7.4 10 with aqueous anmoni a or _acetic acid. 1-044:
10  with aqueous ammonia or acetic acid.

1-044:
MS (ES, Pos.): 499 (M + 1)*, 501 (M + 3)*; HPLC retention time: 6.66 min. (Capcell
Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase:

15  acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the solvent

was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-045:

MS (ES, Pos.): 485 (M + 1)*, 487 (M + 3)", 507 (M + Na)", 509 (M + Na + 2)*; HPLC
20 retention time: 6.89 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:

1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-056:

25 MS (ES, Pos.): 415.(M + 1)*; HPLC retention time: 4.45 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.



M5 (ES, Pos.): 499 (M+ 1)+, 501 (M+ 3)+; HPLC retention tinme: 6.66 mn.
(Capcell Pak UGL20, 4.6 nm x 150 nm Shiseido); Flowrate: 1.0 m/mn;

Mobi | e phaeanoslBGsmeet onitrile / 0. 05M anmmoni um acet at e GUWaBU®3/AWISM i on (80
: 20), pH of the solvent was adjusted to 7.4 with aqueous ammoni a or
acetic acid. 1-045: M (ES, Pos.); 485 (M+ 1)+, 487 (M+ 3)+, 507 (M +
Na)+, 509 (M + Na + 2)+ HPLC 20 +%fention time: 6.89 nin. (Capcell Pak
UGL20, 4.6 nm x 150 nm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acetonitrile / 0.05M amoni um acet ate aqueous solution (80 : 20), pH of
the sol vepipsmas adj usted to 7.4 with aqueous ammonia or acetic acid.

1-056: 25 I\/é (ES, Pos.): 415. (M+ 1)+, HPLC retention tine: 4.45 mn.

(Capcel | RRKEIEPEOY: 485 Gn 1) Xad PR 018y SISC LA fonTl Bl G {1 1

Mobi | e phase: acetonit rmoni um acetat e agueous ion (80 :

20), pH opat ©Ue150! /€ im Waso agh Usit; 0 | : ia or acetic
act 0. W0 D0 cegTey LA Jg%g%,?%%g%&ggﬂ&f élte\i\n-l%}g?%ﬂ@%m%é.): 485 (M +

1)+, 487 {Mohitdilet’, 0.684G i i : ) as! . R 20, 4.6
) 4 itilet/ nred B a8l afe aﬁgeonlgigls%lﬂtnl;gh K)Bbobl(él@z’pﬁp}ﬁ b the RakeMCL

nm x 150 nm Shiseido); Flow rate: 1. ase: 5 acetonitrile
/0. 05M awnadjusiedeL 4tvethag el Smeinit d0ke(iS&id. 20), pH of the solvent was
adjusted to 7.4 wth aqueous ammonia or acetic acid. 1-063: M (ES, Pos.):
571 (M + Na)+, 573 (M+ Na + 2)+, 575 (M+ Na + 4)+;, HPLC retention 10
time: 5.20 mn. (Capcell Pak UGL20, 4.6 mm x 150 mm Shiseido); Flow rate:
1.0 m/mih06%bbil e phase: acetonitrile / 0.05M ammoni um acet at e ‘aqueous
solution (80 : 20%, H of the solvent was adjusted to 7.4 w th aqueous
anmoni a oMS{Est Pes. 'éVﬁ.(M H NP5 7318V MEN¢ £8)", 535 (Y + W49 4)NMHPLQ setertionC
retentjon.tine: 6.24 mn. (Capcell Pak UGL20, 4.6 nmm x 150 nm Shi sei do);
Fl ow ﬂgt elime: p2Qminyi(Fapqel fiak & Gl 4-6 ramet b mp, Shiseido); Fw raterie®i um acet at e

t .80 . 20), pH. of t | vent djusted to 7.4 with
adqueons Sfoﬁl{{lilhflf; y%élﬁié%}?@fq: @%%{8ﬁgg;lgée.0g§/b§§r_n\égﬂlm a\lAclz%%atéi acjluue(s)use solut?on (80 : \M

aqueous a

20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-092:

15 MS (ES, Pos.): 449 (M + 1)"; HPLC retention time: 6.24 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

20 1-094:
MS (ES, Pos.): 443 (M + 1)*; HPLC retention time: 6.22 min. (Capcell Pak UG120, 4.6
mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

25
1-103:
MS (ES, Pos.): 589 (M + 1), 591 (M + 3)", 593(M + 5), 611(M + Na)", 613 (M +Na +
2)", 615 (M + Na + 4)*; HPLC retention time: 5.01 min. (Capcell Pak UG120, 4.6 mm x



M5 (ES, Pos.): 443 (M+ 1)+; HPLC retention tine: 6.22 mn. (Capcell Pak
UGL20, 4.6 mmx 150 nm Shiseido); Flowrate: 1.0 m/mn; Mobile phase:
acet oni t rwbeod4/38®B3M anmoni um acet at e aqueous sol ut i onPCEOP20020¥6599H of
the solvent was adjusted to 7.4 wth aqueous ammoni a or acetic acid. 25
1-103: MS (ES, Pos.): 589 (M+ 1)+, 591 (M+ 3)+, 593(M+ 5), 611(M +
Na) +, 613 (M +Na + 2)+, 615 (M + N47+ 4)+; HPLC retention tine: 5.01 mn.

Capcel | P 0,.4 2004/ 0 7 PCT/ JP2003/ 016598 147 150
S Se1 o) LT SFREs) IO et H Y K CHREe: SERORIS A VO o o5
o7 " WApRRR BOS e Amsaa s G 607 2on o B el VinaBprel e dd) * Uy O

+ 1)+, 473.(M + 3)+ 493.(M + +, 495 (M+ Na + 2)+; HPLC retention tine:
6.5 i viEgleth it Ab B T2 (T R S he 4oy Pl ow rate: | 10

m /mn; Mobile phase: acetonitrile / 0.05M amoni um acet at e aqueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous
ammoni & oy_jggetic acid. 10 1-105: M5 (ES, Pos.): 457 (M+ 1)+, 459 (M +
3)+, 479 ?I\}l+ Na)+, 481 (M+ Na + 2)+; HPLC retention tinme: 6.01 mn.

(Capcel | g B&3P0). 447-1QMW11?<*, %wgm 33 BMIPINa Eh95VgMa|I Ra + A GpLém n;

Mobi | e phase! acetonitrile 05M ammoni um acet at e aqueous solution 15 (80

20), pHré&éntionQins® lovENhinVeSapell Rak BG 120, 4.6 driid 150aAMEShiSeiad Plivara¢: acetic
acid. 1-106: MBS (ES, Pos.): 499 (M+ 1)+, 501 (M+ 3)+ 521 (M + Na)+, 523
(M + Na +12)nl/miPMobilegihasy: aod1oditrite / 0B50baminoninCGapeed dqutaks ddlutidd, 4.6 nmm X
150 mm Shiseido); Flowrate: 20 1.0 m/mn; Mbile phase: acetonitrile /
0. 0O5M anmm@@il 120) aeié bhthe satyastouss sipksted t0r7.4 80h aqRO)s aphioafa drisectdndoidnt was
adjusted to 7.4 with aqueous ammoni a or acetic acid. 1-107: M5 (ES, Pos.):
485 (MO+ 1)+, 487 (M+ 3)+,507 (M+ Na)+, 509 (M+ Na + 2)+; HPLC 25
retention tliorsre: 10.24 mn. (Capcell Pak UGL20, 4.6 mm x 150 mm Shi sei do);
FI ow ~1Uo:

MS (ES, Pos.): 457 (M + 1), 459 (M + 3)*, 479 (M + Na)", 481 (M + Na + 2)"; HPLC
retention time: 6.01 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

15 (80 :20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-106:

MS (ES, Pos.): 499 (M + 1)*, 501 (M + 3)*, 521 (M + Na)*, 523 (M + Na + 2)*; HPLC

retention time: 8.06 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
20 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-107:

MS (ES, Pos.): 485 (M + 1)*, 487 (M + 3)*, 507 (M + Na)*, 509 (M + Na + 2)*; HPLC
25 retention time: 10.24 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow

rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous

solution (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic

acid.



rate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M ammoni um acet ate
aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4 with
aqueous awpni4seTe7aceti c  acid. WO 2004/ 058767 PCT/ JP2003/10106596598.48
1-110: M (ES, Pos.): 501 (M+ 1)+, 503 (M+ 3)+,523 (M+ Na)+, 525 (M +
Na + 2)+;, HPLC retention tine: 4.61 mn. (Capcell Pak UGL20, 4.6 mm x 150
mm Shiseido); Flowrate: 5 1.0 m AAfn; Mbile phase: acetonitrile / 0.05M
anmoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adjusted to 7.4 with aqueous ammoni a or acetic acid. 1-114: M5 (ES, Pos.):
613 (M + , 615 (M+ Na + 2)+, 617(M+ Na + 4)+;, HPLC retention 10
time: 2.57 - mn. (Capcell Pak UGL20, 4.6 mm x 150 mm Shiseido); Flow rate:

L0, TSP RATSEL 7S8R ALk B SRR gech mguecus
ST S P R G0 B TS B
onase: shoYnfyhud SR ol Hahe ) ook Qb i oo (55

(CHI RAL F’ka@ A0 (b Rk sSHREM ehladidNdSE Rl 45with us SnABnfaBrlackic acid5 cm
nobi | e phase: hexane / I PA= 20:1] flowrate: 1.0 nL / mn.) 1-117: 25

-HPLC retention tine: 9.3 mn. (CH RAL PAK AD (DAl CEL CHEM CAL | NDUSTRI ES,
LTD), 0.46 cmI.D. x 25 cm nobile phase: hexane / IPA= 20:1, flow rate:
1.0 nL / mm4) WO 2004/ 058767 PCT/JP2003/016598 149 1-118: M5 (ES, Pos.):
429 (M+ 1)+, 431 (M+ 3)+; HPLC retention tinme: 12.1 mn. (CH RAL PAK AD
( DAl CEL CMNEBVES\Pos NBISTRI E£8}2)1, 51§ (MO: M6 +&), 61 TM * 195+ di; HRIK tetention

10  time: 2.57 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0
ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 :

20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-115:
15 HPLC retention time: 10.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane /1PA = 20:1, flow

rate: 1.0 mL / min.)

1-116:

20 MS (ES, Pos.): 451 (M + Na)+, 453 (M + Na + 2)*; HPLC retention time: 11.5 min.
(CHIRAL PAK AD (DAICEL CHEMICAL INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm,
mobile phase: hexane / IPA = 20:1, flow rate: 1.0 mL / min.)

1-117:
25 -HPLC retention time: 9.3 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm I.D. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)



phase: hexane / IPA = 20:1, flowrate: 1.0 nL / mn.) 5 1-125: M (ES,
Pos.): 388 (M+ 1)+, 410 (M + Na)+; HPLC retention tinme: 4.20 mn. (Capcell
Pak UGL20wO20&H0s816% 150 nm Shi sei do); Flow rate: 1.0 npCEJIR2008b1659% phase:
acetonitrile / 0.05M amoni um acet ate aqueous solution (80 : 20), pH of the
solvent 10 was adjusted to 7.4 wth aqueous anmonia or acetic acid. 1-126:
M5 (ES, Pos.): 396 (M+ Na)+; HPLCG4%tention time: 4.40 min. (Capcell Pak
UGL20, 4.6 mmx 150 mm Shiseido); Flowrate: 1.0 m/mn; Mbile phase:
acetoni t ri1lé87 0.05M 15 ammoni um acetate aqueous sol ution (80 : 20), pH of

(- di ast oMo S par: 420 Tun ) sl S BBl A5 BRI e 1
coci 3) 8 1P AD EATSEL CH AL INERSTRIBS, 115, O G b R Rge) 157,

3 H s), 246 (3 e 11 $)a 2.99-3.12 ,
. 3. o0 s teran = e R gL 1 G0 BT %) T (1
H d, &= 2.0 H); M5 (ES, Pos.): 556 (M+ Na)+, 558 (M+ Na + 2), 560 (M
+ Na +74)+ 25 1-128 (a diastereoi soner of 1-127): Rf value 0.48

(devel opi @% gol vent: hexane / EtOAc= 1:1, TLC plate Silica gel 60 F 254
(Merck)); I%|NI\/R (300 MHz, CDCI3) 81.62-1.81 (1 H m, 1.89-2.03 (2 H m,

2.05- 2. 1@/I§(33)E94Pof_f?:,38§-(§§+ (9,410 QX + Ra)AGHKIC rbtetiondinFe: 4.2 i) (CapcbB (3 H,
s), 3.01-3.13 (1 H m, WO 2004/058767 PCT/ JP2003/ 016598 150 3.34-3.70

(3H, M, BadUGA202.6 ;rix 13D mif, S@sdido)tFlos) rate 130m/hirk MebileJplms2. 0 Hz), 7. 62
(1 H d, J =2.0Hz); M5 (ES, Pos.): 534 (M+ 1)+, 536 (M+ 3)+, 538 (M +
5)+, 556 4ddionite 4).05EEBnddivmNaetatequedsGolutdon (8 20)4pH of the-soh@nt M5 ( ES,

Pos.): 570 (M+ 1)+, 572 (M+ 3)+, 574 (M+ 5)+; HPLC retention time: 4.46
m n. (Capwes hdjPsikd 0G1.2®ithdageconn amn®0a phaceBppeidi do); Flow rate: 1.0 ni/nin;
Mobi |l e phase: acetonitrile / 0.05M ammoni um acet at e aqueous sol ution (80 :
20), pH of the solvent was adjusted to 7.4 with agueous amoni a or acetic

aci d. 1-126:
MS (ES, Pos.): 396 (M + Na)"; HPLC retention time: 4.40 min. (Capcell Pak UG120,
4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile /0.05M
15 ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-127 (a diastereoisomer of 1-128):

Rf value 0.55 (developing solvent: hexane / EtOAc= 1:1, TLC plate Silica gel 60 F 254
20 (Merck)); '"H NMR (300 MHz, CDCI3) & 1.64-1.82 (1 H, m), 1.83-2.03 (2 H, m), 2.05-
| 2.18 (1H, m), 2.34 3 H, s), 2.46 (3 H, m), 2.53 (3 H, 5), 2.99-3.12 (1 H, m), 3.31-3.70

(3H, m), 3.90-4.02 (1 H, m), 6.63 (1 H, s), 7.30 (1 H, d,J =2.0Hz), 7.62(1 H, 4,/ =

2.0 Hz); MS (ES, Pos.): 556 (M + Na)*, 558 (M + Na + 2), 560 (M + Na + 4y*

25 1-128 (a diastereoisomer of 1-127):
Rf value 0.48 (developing solvent: hexane / EtOAc= 1:1, TLC plate Silica gel 60 F 254
(Merck)); 'H NMR (300 MHz, CDCI3) 6 1.62-1.81 (1 H, m), 1.89-2.03 (2 H, m), 2.05-
2.19 (1 H, m), 2.35 (3 H, 5), 2.46 (3 H, d,J = 1.2 Hz), 2.53 (3 H, 5), 3.01-3.13 (1 H, m),



10 1-130: MS (ES, Pos.): 452 (M+ 1)+, 454(M + 3)+, 474(M + Na)+, 476(M +
Na + 2)+; HPLC retention tinme: 5.36 mn. (Capcell Pak UGL20, 4.6 nm x 150
nm Shi seWoapo+/BBmR rate: 1.0 mi/mn; Mbile phase: acecenprshss98 0. 05M
anmoni um acet at e aqueous solution 15 (80 : 20), pH of the solvent was
adjusted to 7.4 with agueous ammonia or acetic acid.. 1-131: MS (ES,
Pos.): 460 (M + Na)+, 462 (M+ Na ¥®)+; HPLC retention tine: 4.87 mn.

Vobi e 263t rhad: HAT T A @ 17 1 bR Hrsh ih Aty & ZOHENA G | on
80 : 20), pH.af th I dj + i i
eeti o atid s aﬁﬁzlés. S @ &) 53 Ty i%‘égfﬁhiﬁé),%;@‘m%{]t%?’g?%@@n' N
5.12 mn. B , +4.6 150 Shi sei ;. F :
Lo ) m S RBE I el LA T e/ 0. 05M amoni um acel at e aqueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 wth aqueous
anmoni a or acetic acid. WO 2004/058767 PCT/JP2003/016598 151 1-133: M

(ES, Pgs.i_:zélAZ (M+ Na); HPLC retention tine: 4.64 mn. (Capcell Pak
UGL20, 4.& mMm x 150 mm Shiseido); Flowrate: 1.0 nmi/mn; Mobile phase:

acet oni trMse%s, @gg?%o mmmj*gmélza@@\t&%?e sam:gppus)tszzlbut:ir%nﬁ&oﬁme?@)m pH of

t he sol vent S usted to h agueous’ anmpni a or acetic acid.

1-138: MBSy fCapeRsl-Pak M%Méﬁnﬁm 150 B8R ShivkitioNaFlow 2te; 1.61RIGikeMebile on
time: 4.05 mn.” (Capcell Pak UGL20, 4.6 nm x 150 nm Shiseido); Flow rate:

1.0 m/ mi phasbodklonitrikQ OiEMg @mnadiinm aédiste lagudoud sQlbfibm(@ParzOy mihotthat e aqueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 w th aqueous
anmoni a osoleaiwas adjustdd td 7.44Gth aquBosE®m@ms oy acetit@cidM + 1) +; HPLC retention
time: 5.85 mn. (Capcell Pak UGL20, 4.6 15 mm x 150 mm Shisei do); Flow
rate: 18. 0 mM /m n; Mobile phase: acetonitrile / 0.05M ammoni um acet ate
aqueous S(ljll%i on (80 : 20), pH of the solvent was adjusted to 7.4

MS (ES, Pos.): 452 (M + 1)*, 454(M + 3)*, 474(M + Na)*, 476(M + Na + 2)"; HPLC
retention time: 5.36 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

15 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-131:

MS (ES, Pos.): 460 (M + Na)*, 462 (M + Na + 2)*; HPLC retention time: 4.87 min.

(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
20 phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-132:

MS (ES, Pos.): 456 (M + Na)*"; HPLC retention time: 5.12 min. (Capcell Pak UG120,
25 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.



w t h aqueous amoni a or acetic acid. 1-141: 20 M5 (ES, Pos.): 480 (M + 1)
+, 482 (M+ 3) +, 502 (M+ Na)+, 504 (M+ Na + 2)+; HPLC retention tine:
7.51 m n.wOQapisBie7Pak UGL20, 4.6 nmm x 150 mm Shi sei dopCTRPzOM3/OBE28 1.0
m /mn; Mbile phase: acetonitrile / 0.05M anmpni um acet at e agueous
solution (80 : 20), pH of the solvent was adjusted to 7.4 with agueous
amoni a or acetic acid. 25 1-142:138 (ES, Pos.): 466 (M+ 1) +, 468 (M +
3) +, 488 (M+ Na)+, 490 (M+ Na + 2)+; HPLC retention tine: 9.01 mn.
(Capcel | Pak3:UGL20, 4.6 nm x 150 nm Shiseido); Flowrate: 1.0 m/nin;

b ool e owsash voyes B SARR U 5 ALE CRSBIRILS 0
Bo T o 48 i gt P SHESHS); PERERI G Y m S NP fase: Regdiugb oM, £°%)
2)+, 610 (M +. 4) +: i L¥e 4. i D I k ,
2% 010 Chni scel) i HRRCARERNA PN TS o R gy FaRGely pakc UaL20
acetonitrj lﬁ\%éue%ug)g%ogwgllcg%ﬁ-@ ate aqueous solution (80 : 20), pH of

the so ve‘mt S adj us W th aqueous ammonia or acetic acid. 10
1-144: M5 (ES, Pos.): 466 (M+ 1)+, 468 (M+ 3)+,488 (M+ Na)+, 490 (M + Na
+ 2)+; HPLC retention tine: 5.92 mn. (Capcell Pak UGL20, 4.6 mm x 150 mm
Shi sei do)i_1gtow rate: 1.0 m/mn; Mbile phase: acetonitrile / 0.05M
ammoni um acet at e aqueous solution (80 : 20), pH of the solvent was adjusted
to 7.4 wis @SURELS S00YRIN NaPT S HINas2)'; HPIE fetdmion tinS4(0ESpinPos. ) : 516
(M+ Na)+, 518 (M+ Na + 2)+;, HPLC retention tinme: 8.63 mn. (Capcell Pak
UGL20, 4. @apoelkPA50GIRD, 45b nseixdS) mib) Shisaidi)eFlow. itaril/Gunkiminydiotile  phase:
acetonitrile / 0.05M amoni um acet at e aqueous solution (80 : 20), pH of the
20 soll9enphasersacetdpitsitedd.G50 Zmmoniunh agetate agecosspalniion GO :20pttkoldde d.  1- 147:
M5 (ES, Pos.): 480 (M + 1%+, 482 (M + 3)+, 502 (1’M + Na)+, 504 (M + Na +

2) +; HPL Csolvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-140:

MS (ES, Pos.): 410 (M + 1)+; HPLC retention time: 5.85 min. (Capcell Pak UG120, 4.6
15 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile /0.05M

ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-141:

20 MS (ES, Pos.): 480 (M + 1), 482 (M + 3) *, 502 (M + Na)*, 504 (M + Na + 2)"; HPLC
retention time: 7.51 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 m)/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

25 1-142:
MS (ES, Pos.): 466 (M + 1), 468 (M + 3) *, 488 (M + Na)*, 490 (M + Na + 2)"; HPLC
retention time: 9.01 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:

1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution



retention tinme: 3.44 mn. (Capcell Pak UGL20, 4.6 mm x 150 nmm Shi sei do);
Flowrate: 25 1.0 mM/mn; Mobile phase: acetonitrile / 0.05M ammoni um
acet at e awoeouss8w7uti on (80 : 20), pH of the sol vent wasTadpwsvBAIE 0 7. 4
wi t h agueous ammoni a or acetic acid. 1-149: WD 2004/ 058767

PCT/ JP2003/ 016598 153 Ms (ES, Pos.): 466 (M+ 1)+, 468 (M+ 3)+, 488 (M +
Na)+, 490 (M+ Na + 2)+ 1-168: I\/B%ES Pos ) 444 (M + 1)+, 466 (M + Na) +;
HPLC rete . 4. UGL20, 4.6 mm x 150 mm

Shi sei do) &OFI H}ggfeﬁhe E&Ue%‘yf’rﬁﬁ%us%gﬁi’l & %Wé%‘&%COU%%‘BF’BHPW iaFfélc/actfl905M
ammoni um acet at e aqueous solution (80 : 20), pH of the solvent was
adjusted to 7.4 with aqueous ammonia or acetic acid. 1-171: 10 M5 (ES,
Pos. ): 59 1%%+ 1)+, 598 (M+ 3)+, 600 (M+ 5)+, 618 (M+ Na)', 620 (M+ Na
+ 2)+, + Na + 4)+; HPLC retention tinme: 5.87 mn. (Capcell Pak

UGL20, 4 £ 10 S\ i hase:
acetonit r?{%/s goégojsa mggggﬂdatgj éé%geg\%q %)}f g?@g) 'Il(lg%? I\MggMJrBH of the
sol ven t 1-174:
VB (EsT5 paa. )aﬁ 506 Mli-?-qal 4) Ig‘gig@ ’?Agﬁﬁ%ﬁmégg@hﬁﬂ“ qtl\gé)iﬁ Pag(e%@ 12:l\txl) fjéNa +

2) +; HPLCyf s%t1§0tnhﬁnsﬁlsém>3 Plo&BrafB n. oﬁﬁaﬁpwléblﬁ%aé,@&e?&@mﬂ;l@/mm 150 nm
Shi sei do); Flow rate: / mn; Mbile phase: acetonitrile / 0.05M

amoni um aggloatuen AGHHEe uque:f»ak stlitigh B0 : 08Y) pH Qe sdlvtrfwakhdjusiel weny was
adjusted to 7.4 with agueous amonia or acetic acid. 1-179: M5 (ES, Pos.):
474 (M + Méthhquebl$ afdvhonidNar acefly a¢idHPLC retention tinme: 5.74 min. (Capcell
Pak UGL20, 4.6 mm x 150 nm Shiseido); Flowrate: 1.0 m/mn; Mbile 25
phase: acetonitrile / 0.05M anmoni um acetate aqueous solution (80 : 20), pH
of the solvent was adjusted to 7.4 with agueous amoni a or acetic acid.

1- 194:10Wpl-4d484/ 058767 PCT/ JP2003/ 016598 154

MS (ES, Pos.): 466 (M + 1)*, 468 (M + 3)*, 488 (M + Na)", 490 (M + Na + 2)"; HPLC

retention time: 5.92 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:

1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.
15

1-146:

MS (ES, Pos.): 516 (M + Na)*, 518 (M + Na + 2)"; HPLC retention time: 8.63 min.

(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile

phase: acetonitrile / 0.05M ammonijum acetate aqueous solution (80 : 20), pH of the

20 solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-147:

MS (ES, Pos.): 480 (M + 1)*, 482 (M + 3)", 502 (M + Na)*, 504 (M + Na + 2)*; HPLC

retention time: 3.44 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
25 1.0 m)/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-149:



M5 (ES, Pos.): 421 (M+ 1)+; HPLC retention tine: 5.08 mn. (Capcell Pak
UGL20, 4.6 mmx 150 nm Shiseido); Flowrate: 1.0 m/mn; Mobile phase:
acet oni t rwbDeog4/38B3M anmoni um acet at e aqueous sol uti onPCOP2@@BP165¢8H of t he
sol vent was adjusted to 7.4 wth aqueous anmonia or acetic acid. 5 1-209:
M5 (ES, Pos.): 496 (M+ 1)+ 1-210: 10 M5 (ES, Pos.): 482 (M+ 1)+ 1-222:
M5 (ES, Pos.): 421 (M+ 1)+; HPLC teBention time: 7.13 nin. (Capcell Pak

UGL20, 4.6 nmm x 150 Shi,sei ; ELow_rate: N il e phase:
acetonitrM%(ES@.O@%I\ﬁ‘léggM +n§@§r8\)§d"e5§rt4gségtéwi’ggwﬁﬁ%ﬁaﬁ%b: 20;3, pH of
the solvent was adjusted to 7.4 wth aqueous ammoni a or acetic acid.

1-238: MS (ES, Pos.): 575 (M+ 1)+, 577 (M+ 3)+, 579 (M + 5)+ 20 HPLC
retenti onlt i6§p: 8.6 mn. (CH RAL PAK AD (DAI CEL CHEM CAL | NDUSTRIES, LTD),
0.46 cm | 1B%x 25 cm nobile phase: hexane / IPA = 20:1, flow rate: 1.0 nL

L e R A S AP R ek
10 o ek OOl 48 o s e S IR B AR AT MG phared O "Bos ).
570 (M + g:ééﬁ?a\rtiﬁ?g/ O W51 Ahtiomitth dMate ?odﬂ%eﬁtibﬁff%@)ﬁ? Q(%Dpﬁidf@ﬁe sbBedt M n.

(CH RAL PAK DAI'CEL ‘CHEM CAL 5 I NDUSTRIES, L 46 cm1.D. x 25 cm
mobi | e phasgadie¥ane7 .4 WiftAmuéd alambhi®Vr adefit@cidl. 0 nL / nin.) 1-241:

1-171:

10 MS (ES, Pos.): 596 (M + 1)*, 598 (M + 3)*, 600 (M + 5)*, 618 (M + Na)", 620 (M + Na
+2)", 622 (M + Na + 4)*; HPLC retention time: 5.87 min. (Capcell Pak UG120, 4.6 mm
x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4
with aqueous ammonia or acetic acid.

15
1-174:
MS (ES, Pos.): 506 (M + 1)*, 508 (M + 3)", 528 (M + Na)", 530 (M + Na + 2)*; HPLC
retention time: 5.83 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

20 (80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-179:

MS (ES, Pos.): 474 (M + Na)", 476 (M + Na + 2)"; HPLC retention time: 5.74 min.

(Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile
25  phase: acetonitrile / 0.05M ammonium acetate aqueous solution (80 : 20), pH of the

solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

1-194:



M5 (ES, Pos.): 570 (M + 1)+, 572 (M+ 3)+,574 (M+ 5)+ 10 HPLC retention
time: 11.9 mn. (CH RAL PAK AD (DAICEL CHEM CAL | NDUSTRIES, LTD), 0.46 cm
.D. x 25wormoanmskicsze phase: hexane / | PA= 100:1, flow @argr20d3/0165¥8 / min.)
1-267: 15 M5 (ES, Pos.): 438 (M+ 1)+, 440 (M+ 3)+,460 (M + Na)+, 462 (M
+ Na + 2)+;, HPLC retention tine: 4.43 mn. (Capcell Pak UGL20, 4.6 mm X
150 mm Shiseido); Flowrate: 1.0 /nmin; Mbile phase: acetonitrile /

adj ust od BB 5Pt ﬂﬁ&@‘é%iﬁ“%ﬁf@k?%hﬁé‘n 58 0P 4EShIh gAY e
of 1. 270y R €0 gt v i SOy Byl kesey Bl (PP oal 25

I NDUSTRIES, LTD), 0,46 c ¢ gl A= 8:1,
flow rat&@nmeniyngce at%%%“e?“ﬁsoi"}g’“%éﬂeg@hgﬁb |f8$r%%?¥’ag%%@d{° b 804/ 058767
PCT/ JP20 9 90 (c 1.01, CH3OH) 1- 279 (the
enant i one\%’étg%gl?eogl%%&%ﬂha%%g?ent| on tinme: 5.5 mn. (CH RAL PAK AD ( DAl CEL
CHEM CAL 5 INDUSTRIES, LTD), 0.46 cmI.D. x 25 cm nobile phase: hexane /
| PA= 871, flow rate: 1.0 nL / mn.) 1-280: [a]D29 = -9.30 (c 0.41, CH3IO)
10 1-281:1-phg] D28 = -11.2 (c 0. 41, CHBG—i) 1-282: 15 [a] D28 = -18.0 (c
0. 41, CH3C]—|) 1-283: [a]D22:-66(c .40, CH3OH)

MS (ES, Pos.): 496 (M + 1)*

1-210:
10 MS (ES, Pos.): 482 (M + 1)*

1-222.

MS (ES, Pos.): 421 (M + 1)*; HPLC retention time: 7.13 min. (Capcell Pak UG120, 4.6

mm x 150 mm, Shiseido); Flow rate: 1.0 ml/min; Mobile phase: acetonitrile / 0.05M
15 ammonium acetate aqueous solution (80 : 20), pH of the solvent was adjusted to 7.4

with aqueous ammonia or acetic acid.

1-238:
MS (ES, Pos.): 575 (M + 1)*, 577 (M + 3)", 579 (M + 5)"

20 HPLC retention time: 8.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm L.D. x 25 cm, mobile phase: hexane /IPA = 20:1, flow

rate: 1.0 mL / min.)

1-239:

25 MS (ES, Pos.): 575 (M + 1)*, 577 (M + 3), 579 (M + 5)F
HPLC retention time: 9.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm I.D. x 25 cm, mobile phase: hexane / IPA = 20:1, flow

rate: 1.0 mL / min.)



20 1-284: [a]D28 = -5.5 (c 0.40, CH3OH) 1-302 (the enantiomer of 1-304):
HPLC retention tinme: 8.4 mn. (CH RAL PAK AD (DAl CEL CHEM CAL 25

| NDUSTRI B80 2b0HB)8760. 46 cm | . D. x 25 cm nobil e phase: hexane2003hiesos= 8: 1,
flow rate: 1.0 nmL / mn.) 1-303 (the enantioner of 1-305): WD 2004/ 058767
PCT/ JP2003/ 016598 157 HPLC retention tine: 9.2 mn. (CH RAL PAK AD ( DAl CEL
CHEM CAL | NDUSTRIES, LTD), 0.46 ck?.D. x 25 cm nobile phase: hexane /

| PA= 8:1, flow rate: 1.0 nL/ mn.) 5 1-304 (the enantioner of 1-302):
HPLC retention time: 8.9 mn. (CH RAL PAK AD (DAl CEL CHEM CAL | NDUSTRI ES,
LTD), 0.46 cm|I.D. x 25 cm nobile phase: hexane / IPA= 8:1, flow rate:
1.0 m. / h‘izﬁ% 10 1-305 (the enantioner of 1-303): HPLC retention tine:

10.6 mn. | RAL P I STRI ES, LTD), O0.46 l. D
25 om oM CpRaLES Metahe 1 TR e AT Fate: 1.0 m imin) 15 1-306
th ' f. 1-308); I =1 HOh : 1-307 (th

Cnaet ?gﬁgﬁlbﬁﬁ{{@gw} GRG0 é@kﬁfﬁ%ﬁﬁ@%@%ﬁﬁ#ﬁ?@ﬁ@% bAk.AD (DAl CEL
CHEM CAL I 4 X §. ;
noxanco/ TRRUSTRIES! iRy, b3k 14625 6 bnoBlc fnde. finct i0a TN Pcs

1- 306) : I_#g%].q.?@mi/-ﬁn 9 (c 0.80, CH3OH) 25 1-309 (the enantioner of

1- 307): Cretention time: 17.4 min. (CH RAL PAK AD (DAl CEL CHEM CAL
|8!\IE)USTR| ES, LTD), (0.46 cml.D. x 25 cm) x 2, nobile phase: hexane / |PA=
B 1-241:
MS (ES, Pos.): 570 (M + 1), 572 (M + 3)", 574 (M + 5)"
10 HPLC retention time: 11.9 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm, mobile phase: hexane /IPA = 100:1, flow

rate: 1.0 mL / min.)

1-267:

15 MS (ES, Pos.): 438 (M + 1)*, 440 (M + 3)", 460 (M + Na)*, 462 (M + Na + 2)*; HPLC
retention time: 4.43 min. (Capcell Pak UG120, 4.6 mm x 150 mm, Shiseido); Flow rate:
1.0 ml/min; Mobile phase: acetonitrile / 0.05M ammonium acetate aqueous solution

(80 : 20), pH of the solvent was adjusted to 7.4 with aqueous ammonia or acetic acid.

20 1-276 (the enantiomer of 1-278):
[o]p? = +7.41 (c 1.00, CH30H)

1-277 (the enantiomer of 1-279):
HPLC retention time: 6.0 min. (CHIRAL PAK AD (DAICEL CHEMICAL
25 INDUSTRIES, LTD), 0.46 cm I.D. x 25 em, mobile phase: hexane / IPA = 8:1, flow

rate: 1.0 mL / min.)

1-278 (the enantiomer of 1-276):



WD 2004/ 058767 PCT/JP2003/ 016598 158 flowrate: 1.0 mL / min.) 1-316: M5
(ES, Pos.): 451 (M+ 1)+, HPLC retention tine: 6.26 mn. (Xterra M5 C18
(Waters, wb2M4dids8ted, MA) 3.5 m 4.6 x 100 nm; Fl ow rat @CI/IB2008/0m598 Thr ee
nobi | e phases (nobile phase A 95% 25nM ammoni um acetate + 5% acetonitrile;
nobi | e phase B: acetonitrile; nobile phase C. methanol) were enployed to
run a gradient condition from 10015/§A to 50% B and 50% C in 6.5 min., to
100 % B in 1,,mn, 100%B for 1 and reequilibrate with 100 %A for 1.5
min) 10 1lcdeB=-598 (cEHL FHSOR) 449 (M+ 1)+, HPLC retention tine: 5.78 nin.
(Xterra Ms C18 (Waters, MIlford, MA) 3.5 m 4.6 x 100 m; Flowrate 1.6
m/mn. Three nobil e phases (m)bi Il e phase A 95% 25mM ammoni um acetate + 5%

acetonitrjl nobi | has 15 acetonitrile; nobile phase C. nethanol)
were enpl %’)?28@86??]%0 @Pga%m condition from 100 %A to 50% B and 50% C

2806%5/!'} BpLe @ity the 58 min N R AIZAR A IDAIGRBCHEMIGAE Sl ( OT a1 e W
time: ﬂx{ﬂk@ggﬁ%‘é%ﬁ@hb@&?ﬁbﬁvﬁtﬁ o moMl%kD{)sig] Y e PIFA I8:14£1§wx 100 mm) ;

Fl ow rate ree nobil'e phases ase A 95% 25mM
anmoni um t acetonitrile; nobile phase B: acet on| trile; nobile
phase C ?rag(?hlg]gl 7n§i®e enpl oyed to run a gradient condition from 100 %A
to 50% B and 50% Cin 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and
25 reequilibrate with 100 %A for 1.5 mn) 1-339: M (ES, Pos.): 424 (M +
1)+, 426 (Mgen. 3)+; HPLC retention tinme: 5.93 mn. (Xterra M5 WO 2004/ 058767
PCT/ JP2003/ 016598 159 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 mm; Flow
rate 1.6 [d]b?ﬁm-.Q.SU‘(lt@edrl, @HBOH) phases (nobile phase A 95% 25nM amoni um
acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile phase C:
nmet harl®l ) were enployed to run a

1-281:

[o]p*® = -11.2 (c 0.41, CH;OH)

1-282:
15 [a]p?®=-18.0 (c 0.41, CH;OH)

1-283:
[a]p? = -6.6 (c 0.40, CH;0H)

20 1-284:
[a]p?® = -5.5 (c 0.40, CH;0H)

1-302 (the enantiomer of 1-304):
HPLC retention time: 8.4 min. (CHIRAL PAK AD (DAICEL CHEMICAL
25 INDUSTRIES, LTD), 0.46 cm I.D. x 25 cm, mobile phase: hexane / IPA = 8:1, flow

rate: 1.0 mL / min.)

1-303 (the enantiomer of 1-305):



gr adi ent
in 1 mn,

Table 2*1 8 R N-Ar

Com Ex.

condition from100 %A to 50% B and 50%C in 6.5 mn., to 100 % B
5 100% B for 1 mn. and reequilibrate with 100 % A for 1.5 mn)
*2: HCl swibt206458%7m xt ure of di astereoners *4: opti calPCy/Jazmsossgonmpound

10 *5: Crystallized on standing fromthe conmpound purified (silica gel
colum chromat ography) and dried. WO 2004/058767 PCT/JP2003/016598 160

X-(CHRn (CRIRSYm R4 N/ N 2 R5 Rl R6 nelting point

(ool veni FBLCSleskga gt - ﬁmo%JIR@LP&@“@@%EC%@M%ﬁpEOEZ 5001 1 N

oo oo HNDURGRIES BDMD G (Drir™ént shbaf PiRototne
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rate: 1.0 mL / min.)

1-304 (the enantiomer of 1-302):
HPLC retention time: 8.9 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm, mobile phase: hexane / IPA = 8:1, flow

rate: 1.0 mL / min.)

1-305 (the enantiomer of 1-303):
HPLC retention time: 10.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL
INDUSTRIES, LTD), 0.46 cm 1.D. x 25 cm, mobile phase: hexane / IPA = 8:1, flow

rate: 1.0 mL / min.)

1-306 (the enantiomer of 1-308):
[o]p?® = +5.38 (c 0.81, CH30H)

1-307 (the enantiomer of 1-309):
HPLC retention time: 16.6 min. (CHIRAL PAK AD (DAICEL CHEMICAL

INDUSTRIES, LTD), (0.46 cm 1.D. x 25 cm) x 2, mobile phase: hexane / IPA = 8:1,

flow rate: 1.0 mL / min.)

1-308 (the enantiomer of 1-306):
[o]p? = -7.69 (c 0.80, CH;OH)

1-309 (the enantiomer of 1-307):
HPLC retention time: 17.4 min. (CHIRAL PAK AD (DAICEL CHEMICAL

INDUSTRIES, L'TD), (0.46 cm 1.D. x 25 cm) x 2, mobile phase: hexane / IPA = 8:1,

H3,..2003 1 ~N- H

"Fer I8V ors



~ (EtOAC) H 2-005 1 --CN H CH3 CH3 Hr 204-2062 Ho, (ACE) CH3 2-006 1
/- HCH3 CH3 CH3 cl 228-230°2 HO\ / | (EtOAc) H3 2-007 1 J--CN- H CH3
CH3 H CH3WD 20058%220° 2 HO (ACE) 2-008 1 r_|-ON H CHBCTHB2005816598 179- 181
*2 HO (Et OAc/ EtOH) H3 204-206"2 2-009 1 HON HCH3 CH3 H 3 r / (ACE)
CH3 Cl k2 2-010 1 NC CN H CH3 CH3 CH3 (E146-148 t A /EtOH) H3 2-011 1 QW
HCH3 CH3 H r 108-110k2 NC (IPE)1Z#3 O 2-012 1 N H CH3 CH3 CH3I

amor phous . FCN WD _2Q04/ 058767 PCT/ JP2003/ 016598 161 ¢ 2-013 1 NCCN- H CH3
CH3 cH3 18ewrals: bOmL/min)er oac/ Et OH)  H3

1-316:
MS (ES, Pos.): 451 (M + 1)"; HPLC retention time: 6.26 min. (Xterra MS C18 (Waters,
5 Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases

(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

10
1-325:
MS (ES, Pos.): 449 (M + 1)*; HPLC retention time: 5.78 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15  acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and.
reequilibrate with 100 % A for 1.5 min)

1-338:

20 MS (ES, Pos.): 360 (M + 1)*; HPLC retention time: 6.19 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and

25 reequilibrate with 100 % A for 1.5 min)

1-339:
MS (ES, Pos.): 424 (M + 1)*, 426 (M + 3)*; HPLC retention time: 5.93 min. (Xterra MS



2-014 1 NcCN- H CH3 CH3 Hr 179-181x'- (ACE) CH3 C 2-015 1 CN- H CH3 CH3
CH3 149-1512 NC\ / 1 (EtOAc) CH3 2-016 1 H CH3 CH3 CH3 125-127x2 1 HO
CH3 ( McORWDRE)4/05BZ72- 017 1 /--CN- H CH3 CH3 CH3 r 172- 1P4XAP266/0(6ABE/ | PE)
CH3 H3 2-018 1 HOCN- H CH3 CH3 CH3 133-135 x2 CH3 (MeOH) H3 2-019 1 /-CN
H CH3 CH3 H ¢ 207-209x2 HO (ACE). CH3 H3 2-020 1 HO ,-["N-- H CH3 CH3
CH3 r 130-132x2 | \ \ / (MeOH I PE)1>TCH3 CH3 2-021 1 ~CN- H CH3 CH3 CH3

3' 2/4- g' ?g)é)z CBHO(V\Vat/ersf %go_})d, M%SZS.S TL:?II, %-60 )% %O&m}n-)%w rlgte% m%am.l_’l“ ﬁ'r%g -1ll2x2 HY

mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
5 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

*2: HCl salt
*3: a mixture of diastereomers
*4: optically active compound
10  *5: Crystallized on standing from the compound purified (silica gel column

chromatography) and dried.



CH3 H3 2-023 1 ~CCN- H CH3 CH3 CH3 - 132-134x2 ~-/ \ | °~ (MeOHIPE) HO
CH3 2-024 1 -CN- HCH3 CH3 CH3 H3 130-132x2 (MeOH) HO " CH3 CH3 2-025 1
, CAN- H OW™B 20HdsBH167200- 202x2 " --~ (I PA) HO CH3 H3 2- OPETOPLYNS/0HSEBH3 CH3
CH3 \ / r 122-124x2 NC (MeOH) CH3 198-200x2 2-027 1 NG-CN- H CH3 CH3 CH3
H!>i3r \ (MOHIPE) CH3 H3 2-028 1 NG-CN_ HCH3 CH3 CH3 \ / | 124-126x2
(MeOH) CH3 WD 2004/ 058767 PCT/ JPP®93/ 016598 162 H3 2-029 1 NC-CN- H CH3

CH3 HTB®%-2086°2 CH3 (Et20) H3 2-030 1 /--CN- H QHS CH3 CH3 r 138-140 *2
NC ( MeOH)
-~
X—(CHRY) = (CR1R2 N=Ar
é; > \ /N
R®
melting point
Com. Ex. X (CHRY:-(CR'R?m - (0
No. No. R“géjN— R R R’ R’ -Ar (solvent for
R® ‘ crystallization)
Cl
2-001 1 Q H CH; CH; CH; C | amorphous
OH
2-002 1 rQN— H CH; CH: CH, C'C  amorphous
HO
Ha -
2-003 1 H CH, CH, H o 119-121
(IPE)
CHa
cl .
2-004 1 ﬁC H CH, CH; CH, >Q | 200-2027
(EtOAc)
Ha o
2-005 1 H CH, CH: H b_ﬁ 204-206
/_C 3 3 r (ACE)
CHa
CI *2
2-006 1 H CH, CH; CH 228-230
HO—/—C : ® ? ‘G—Cl (EtO AC)
Hs -
2:007 1 N~ H CH, CH; H bﬁ 218-220
o - " (ACE)
CHa
! *
2008 1 ,_/—C H CH CH, CHa 179-181"2
4 ) (EtOAC/EtOH)
Ha .
12:009 1 ﬁ/—C H CH CH H %343, 204-206
(ACE)
CHa
Ccl #
2010 1 QN— H CH CH, CH >\: 146-148°2
N ' (EtOAC/EtOH)
Ha .
2:011 1 QN— H CH, CH; H %34.;, 108-110"
NG dm (IPE)
N— cl
2012 1 H CH; CH; CH; >D | amorphous
CN




CH3 H 2-031 1 ~--CNHOCH3 CH3 Hr 157-159*2 NC v (ACE) CH3 H3 2-032 1 -
HCH3 CH3 HC 1 154-156 *2 NC/-CN CH3 (020) Br 2-033 1 /-CN HCH3 CH3
CH3 CH H3wo0@#e41687%2 Ho Br O/ 'C c H (MOH) Br 2-034 1pCTAEN0B0GE®S CH3 H
H C H3 anorphous*2 HO CH3 Br Br 2- 035 1 f-CN HCH3 CH3 CH3 223-225 *2

HO B (ACE) Br Br 2-036 1 ,--CN-_H CH3 CH3 H 236-238*2 HO\ B (CH3CN)
Br cl 2-037 1 JNH CH3 CH3 cH3 Bt6b28.230 *2 WO\ / (ACE) ¢l b 2-.038 1
, - - CN\- H%%st%sz*z HOBéHCI—BC cclH cl c 039613 TNH O Cns
) * _— H
CH3 O | 2083220 *2 e s CHs CH; @ﬂ e O,
Ha -
2014 1 _ H CH, CH H b_e 179-181"
NC-—C 3 3 r (ACE)
CHa
' cl .
2-015 1 PCN‘ H CHs CH; CH, C | 149151 2
NC (EtOAC)
Ha , -
2016 1 rQN‘ H CH, CH; CHs %3_5 125-127
(MeOH/IPE)
HO CHa
Ha .
2-017 1 ~ H CH; CH; CH; _b_er 172-174
HO (ACE/IPE)
CHa
Ha "
2018 1 - H CH;s CH; CH 133-135
Hor<:/\N 3 ? 3 b—tl (MGOH)
CHa
Ha .
2019 1 _ H CH; CH; H b_c, 207-209
O > (ACE)
CHg
Ha .
2020 1 N— H CH; CH; CH b o 130-1327
Ho_/—<:/\ 3 3 3 - r (MCOH/IPE)
CHga
e 124126
2021 1 ~ H CH; CH, CH .
Ho._/_CN 3 3 3 /Q_c| (MeOH)
CHs
Ha "
2022 1 ~ H CH; CH; H 110-112"
Ho—/—CN 3 3 ) (IPE)
CHa
Ha .
2023 1 /_/—CN— H CH, CH; CH, o 132-134
(MeOH/IPE)
HO CHa
H *
2024 1 ﬁN_ H CH; CH; CH, - | 1301327
(MeOH)
. HO - CHa
GHs .
2025 1 w— H CH; CH; H | 200-202
(IPA)
HO ] CHa
Ha .
2026 1 (= m om o o 1221247
NC (MeOH)
CHa
CH. CH - 198-200"
2027 1 _ H CH 2 3 -
o) o @ ®  (MeOH/IPE)
CH
Ho
*2
2028 1 _ H CH; CH; CH  124-126
NC—C 3 3 3 o (MeOH)




HO (ACE) cl O 2-040 1 1--CN- H CH3 CH3 H 232-234 *2 HO\ / 01 (ACE) cl
Br -C-N_ H CH3 CH3 CH3 anorphous *2 2-041 1 B\~ HOBr Br 2-042 1 _ (~~NH
CH3 CH3 HWOl20@MB8B43 *2 HO (CH3CN) Br CH3 2-043 1 HoPENJPMIBHESEGH3 CH3
OCH 218-220 *2 3 " (ACE) CH3 CH3 2-044 1 ~CNHO- HCH3 CH3 H --~/ cH3 2
182-184 CH3 (CH3CN) WD 2004/ 058767 PCT/ JP2003/ 016598 163 2-045 1 /-CN- H

CH3 CH3 H Br CH3 anorphous *2 2/ CCH3 2-046 1 ~-[ N H CH3 CH3 H H3c
CH3 angr phous HO CH, 2-047 1 H CH3 CH3 H Br 198¥200 *2 "
2029 1 ne— N— H CH;, CHs H | 184-186
an (E120)
Hg -
2030 1 _ H CH; CH; CH; %3_5 138-140"
vl " (MeOH)
CH3
= 157 159*2.
2031 1 N— H CH; CH; H b_B -
N C/—C 3 3 r (ACE)
CHg
Ha "
2032 1 N— H CH; CH; H bﬂ 154-156
e » CH, 1S
CHs
Br cH .
2033 1 _ H CH; CH; CH, e 167-169
el ) D e (MeOH)
T
Br CH *2
-03 1 — H CH; CH H ~"% amorphous
2 4 HO/—CN 3 3 ‘@Ck‘CHa
Br
> 223-225"
2035 1 _ _H CH; CH; CH, i:\/ -
HO/_<3N ? 3 Br ( ACE)
Br
Br. .
2036 1 N— H CH, CH H 236-238™
HOrC ’ ’ @ B (CH3CN)
Br
° 228-2307
2:037 1 _ H CH; CH; CHs -
H{CN %:%B' (ACE)
Ci
° 230-232"
2038 1 N— H CH; CH; H -
e ’ ’ @ ™ (CH3CN)
cl
° 218-2207
2039 1 _ H CH; CH; CH, -
H{C” @C' (ACE)
Cl
ol -
2:040 1 N— H CH; CH: H 232-234
H{C “ (ACE)
Cl
Br. 2
2041 1 _ H CH; CH, CH; o  amorphous
G %}
Br
" 241-243™
2042 1 _ H CH; CH; H -
el | Q “  (cH3CN)
Br
CH e 218-220"
2043 1 _ H . CH,; CHs -
el ‘OOCHS (ACE)
CHs
CHa v
2044 1 _ H CH CH H .OOCH 182-184
el e 3L (o)
3




HO Br (CH3CN) 2-048 1 -CN- H CH3 CH3 H Br CF3 anorphous*2 HO Br 2-049 1
HON- H CH3 CH3 CH3 / Br anorphous*2 Br Br 2-050 1 /-CN- HCH3 CH3 H/ Br
anor phousw® 204058Br67 CH3/ 2-051 1 /N_ CO2Et CH3 CH3 CH3 BCTO8%03/616594H0 \

(IPE) CH3 Br H3 anorphous*2 2-052 1 J~N- HCH3 CH3 CH3 CA HO CH3 Br Br

CH3 anor phous *2 2-053 1 ~N_ H CH3 H:;HHOCH3 Br Br 2-054 1 ~N H
CH3 CH3 Br anmorphous *2 HO BiO3Rr  2.055 1 N H CH3 CH3 H Br 215-217*2
HO/ (CH3CN) Br Br 0
- — CH; amorphous
2-045 1 HO/_CN H CH, CH; H C £ Ip
CHs
2046 1 H CH CH, H "~ sH amorphous™
— Ho/—-CN— 3 3 _@CI{\’
CHs
' Br, g
2-047 1 — H CH: CH; H 198-200
s 4 )~®  (CH3CN)
Br. *2
- — C CH. H amorphous
2-048 1 HO@N H H, 3 C o, 2OTP
Br. .-
2-049 1 _ H CH; CH; CH; AQ'B amorphous
Br
Br. -
2-050 1 i H CH, CH, H —QB' amorphous
CH3
2-051 1 _ CO,FEt CHs; CH; CH; §:> 169-171
HO/_CN Br (IPE)
CHs
Br CH. *2
2-052 1 N— H CH; CH; CH; ~?  amorphous
HOJ_C CHCHS
Br
B CH *2
2-053 1 _ H CH; CH; H o amorphous
Ho—/_<3N ;@C CHa
r
Br. wo
2-054 1 . _/_CN_. H CH; CH, CH, C ., ~ amorphous
Br
Br "
2055 1 . H CH: CH; H 215-2172
o S~ ‘DB’ (CH3CN)
Br
cl .
2-056 1 - H CH; CH; CH; amorphous 2
HO—/_CN 3 ‘QBI
Cl
H. CH, H C'C hous™
2-057 1 _ H CHa: 3 amorphous
HOJ—CN Br
cl
CH; CH; CH Cl>>3 hous ™
2-058 1 _ H 3 3 3 amorphous
Ho _/_CN Cl
Cl
H CH, CH; H C'C hous™
2-059 1 _ 3 3 , amorphous
Ho—/_<—_—/\N o
Br,
*2
2-060 1 N— H CH: CH: CH ‘@,C, amorphous
HO_/—C : ? .




2-056 1 --CN- HCH3 CH3 CH3 CI\ / Br anorphous *2 HOC C 2-057 1 ~N H
CH3 CH3 H Br anorphous*2 HOCI C 2-058 1 N. H CH3 CH3 CH3 cl anorphous -2
HO v Cl w0l20005889 1 ~N H CH3 CH3 H cl anorphous*2 HO @CT/JBR0020GA® 1 f/ "N
H CH3 CH3 CH3 4/ C anorphous*2 HOBr WO 2004/ 058767 PCT/JP2003/016598 164
Br 2-061 1 JN HCH CH Hcl 210-212'2 HQ(CH3CN) Br CH3 2-062 1 /-C N
H CH3 CH3 CH3 / OCH3 amorphous*2 14 CH3 CH3 2-063 1 C=N H CH3 CH3 H

OCH3 afor phous*2 HQJ CH3 Br 210.212"
2061 1 _ H CH; CH: H _OC, 2127
HOICN 3 . (CH3CN)
r
GHs3 -
2062 1 ~ H CH, CH, CH @ amorphous
o _/—CN 3 3 3 OCHg
CHg
CHs 0 .
2063 1 _ H CH; CH; H amorphous
HOJ—CN ? ’OOC”G
CHs
Br, *2
- — CH; CH H CH;  amorphous
2-064 1 . S~ H 5 5 >\: £
CHa
H CH; CH s CH, amorphous ~
2-065 1 . A 3 3 >\: £
CHa
Br. L]
amorphous
2066 1 . < »~ H CH CH H C . Ip
Br. *0
2067 1 _ H CH, CH, H 113-115
HO_/_CN ? : ) CF3 (IPE)
Br. .
2-068 1 — H CH; CH; CH QB amorphous
o —/—CN 3 3 3 1
Br
Br, .
2069 1 — H CH; CH H 2:2 amorphous
Ho _/—CN 3 3 Br
Br
& 216-218"
2070 1 _  Br CH;, CH: H -
HO_/—CN ’ ? ®  (BtOAC/EtOH)
CH3z
Br. oH "
2071 1 /_/—CN— H CH; CH; CHs e 127-129
‘cH, (MeOH)
HO BY
Br CH *2
2072 1 ,_/_CN‘ H CH CH, H @cﬁ s amorphous
CHs
HO BY
Br. .
2-073 1 /_/_CN_ H CH; CH; CH; b B amorphous
HO Br
: Br .
2-074 1 _H CH, CH; H o 215217 2
r/‘C” (CH3CN)
HO Br -
cl .
2075 1 ﬁ/—CN— H CH, CH, CH, . 202204
(ACE)
HO ol
Cl o
2076 1 /_/—CN— H CH CH2 H 197199
P " (CH3CN)
HO al




2-064 1 HCH3 CH3 H Br}~ PH, anorphous -2 HO v --~/ CHCH3 2-065 1 /-CN_
HCH3 CHI H H3CS C% anor phous*2 HO C CH3 2-066 1 N HCH CH3 H Bra

anor phouswd22004438767 --v/ Br 2-067 1 'N- H CH3 CH3 H Br PC3AJP1H3B165940 cF3
(IPE) Br 2-068 1 ,.G\ HCH CH3 CH / Br anorphous*2 HO Br Br 2-069 1
-CN- HCH3 CH3 H/ Br anorphous*2 HO, ~ Br 2-070 1 - Br CH CH3 H JH3
216-218x2 HO/-CN Cl (EtOAc/EtOH®5CH3 Br HO Ol H3 127-129'2 2-071 IN- H

CH3 CH3 CH3 CF / ' C% (MeOH) Br Br CH H3 amorphous™® 2-072 1 /_~CN H CHI
CH3 H h2-07] CH3 HO Brr/BCNZ-O7H 1 HCHGH3 GIH3 CH3 |\ o antRPARYS "+ 2 |HO Br
HO cl
Ci .
2078 1 r/—CN— H CH, CH, H _DC, amorphous
HO Cl
Br. o
2079 1 JCN‘ H CH, CH; CH; @C. amorphous
HO BY
Br, -
2080 1 /_/—CN— H CH CH H %}m 212214
o . (CH3CN)
CHs -
2081 1 /_/—CN— H CH, CH5 CH; -Oocm amorphous
HO Hs
GHa "
2-082 1 /_/—CN— H CH, CH; H Oama 178-180
o by (CH3CN)
B *
2-083 1 ,_/_CN— H CH; CH; H r>—\_/—\ S amorphous 2
HO \CHa
HaCS, "~
2084 1 r/‘C“‘ H CH, CH, H C £ amorphous
HO CHy
Br, .
2085 1 /_/—CN— H CH; CH, H >D ., 2012037
Ho " (CH3CN)
Br, *:
2086 1 /_/—CN— H CH, CH, H C . loz-104”
Ho * (IPE)
Br,
2-087 1 /_/_CN_ H CH; CH,; CH; —Q—Br amorphous
HO Br
Br.
2-088 1 ,_/_CN‘ H CH; CH: H QB, amorphous
HO Br
Ho, e 153-155"
2-089 1 v~ H CH, CH, CH, -
HOJ—C ¥ (Bi20)
CHa
e 215-217"
2-090 1 HO  H CH, CH: H -
at, T @ B (CH3CN)
CHa
CHs "
2-091 1 HO . H CH, CH; CH . 208210
(IPE)
HO CHa
CH3 .
2092 1 ,H_O7_CN‘ H CH, CH, H ,OB, 207-209™
- o (CH3CN)




Br 2-074 1 ~-N H CH3 CHI
1/ _~CN- HCH3 CHI
197- 199x 2vOHM4/058767( CH3CN) Cl
CH3 CH3 CH3 / cl

4 cl

CH3 cl

anor phous*2 HO CI  Br
HO Br Br_2-080 1 ~N- H CH3 CH3 H

Br (ACE)

r phousx?2
igg???-?14?

/ HO C

Cl

anor phous *2 2-077 1 ~N HO C

c

HI-N Br 215-217x2 (CH3CN) HO Br 202-204x2 2-075
2-076 1 N H CH3 CH3
WD 2004/ 058767 PCT/ JP2002C0U8508016586 cl H
2-078 1 N_ H CH3 CH3 H

H--Br

2-079 1 ~-N- H CH3 CH3 CH3 4d

-CN- H|CH3 CH3 CH3 ocH3 _anor phous*2

2-093

2-094

2-095

2-096

2-097

2-098

2-099

2-100

2-101

2-102

2-103

2-104

2-105

2-106

2-107

2-108

NC N—

o e
o -
o e
o -
o e
wo{ e
o e
wo{ e
wo{ e
o e

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CH;

CHs

CH;

CH;

CH;

CH;

CH;:

CH;

CH;

CH;s

CH;

CH;

CH;

CH,

CH,

CH;

CH;

CH;

CH;

CH;

CH;

CH,

(CH3CN) HO

CHs

H

CH;

CH;

CH;

CH;

CH;

Br,

£Hs
o}
CHg
Br
Br,
£Hs
of

CHg

m %
=

o
1%

Y

f
\é/m
=
W
1

w
=

o]
=

Q
Q

ooy

o

2o

=]
=y

FY

o]
2

CH

w

OCH3

o

CHa
CHa

OCHg,

&

CHs

i ’
(9]
~T~0
I
w

O

Ha

T
w
’
i ®
o
B
I
(<]

CHz

m
: =
w
=

o)
=

@”

CF3

BrCH3 2-08§
130-1327
(MeOH)
amorphous™
236-2387

(ACE)

226-2287
(E120)
amorphous >
225-2277
(E120)
amorphous
amorphous >
amorphous >
amorphous >
amorphous >
amorphous >
amorphous
amorphous ™

amorphous >

amorphous

11



HOCH3 CH3 2-082 1 ~N HCH3 CH3 H/ ocH3 178-180*2 (CH3CN) HO cH3 Br
2-083 1 HCH3 CH3 H cH3 anorphous .2 CH HO CH3 2-084 1 ~N- H CH3 CH3 H
H3CS H3 aworptwnss?ez HO CH3 2-085 1 " ~N- H CH3 CH3 H BrC20R2008/816298 /| Br

(CH3CN) 192-1942 2-086 1 /__~CN- HCH3 CH3 HBr CF3 (IPE) / HO Br 2-087
1j-CN HCH3 CH3 CH3 / Br anorphousx2 HO Br Br 2-088 1 '1--CN H CH3 CH3
H/ Br anmorphous*2 HOBr CH3 2-189 1 "o~—-~N H CH3 CH3 CH3 153-155 *2 Ho
/| B (Ft20 CH3 CH3 '2 2-090 1 "(r)~ CN_H CH3 BO 215- 217, /
(CH3CN) 2-1@H3 1CH3 2 _C - H CH, CH; CH; s amorphous
Br
Br. .
2-110 NC‘C - H CHs CH: H g, amorphous
Br
CHs o
2-111 NC/—CN_ H CH, CH; CHs _OC, amorphous
CHa
Br CH, h *2
2-112 — H CH; CH; CHs; ~" amorphous
NC/—C“ ? ? e
Br
Br CH h *2
2-113 _ H CH; CH; H ~"'% amorphous
Nc/_CN N e
Br
Br. e
2-114 NC,_CN_ H CH, CH; CH, b ., ~ amorphous
Br
Br. .
2-115 — H CH CH H 217-219
O P B (ACE)
Br
C CH ° hous ™
-116 _ H CH. H amorp
2-11 e s CH: CHs OB'
Cl
H C'C hous™
- — H CH; CH amorphous
2-117 NC/_CN ; ) o
Cl
cl Hous™
2-118 g /__CN_ H CH: CH; CH; - o amorphous
cl hous™
2-119 _ H CH; CHs; H C o amerphous
NCrCN al
Br b o
2-120 H CH CH: CH %}o; amorphous
Br. h “
2-121 B H CH CH H ‘Qc' amorphous
Br
pi orphous™
2-122 . H CH; CH; CH; C am
NC/_CN OCH3
CHj
CH H P amorphous
2-123 H CH; 3 oCH
N— 3
Br *o
2-124 _ H CH, CH; H CHa  amorphous
chC“ ~€ }c'dCHS




2-091 1 HOVN_H CH3 CH3 CH3 Br 208-210° / (IPE) HO CH3 CH3 2-092 1 HO
HO-- j- HCH3 CH3 HI / Br 207-209*2 ,-~ CH3 (CH3CN) WD 2004/ 058767

PCT/ JP20080Q06588767166 Br 2-093 1 NCCN- H CH3 CH3 CH3 / PCHJIP®0IBG59882" 2
cH3 (MCOH) Br Br 2-094 1 NCCN HCH3 CH3 H i H3 anorphous 2 CH3 Br

Br 2-095 1 NCN H CH3 CH3 CH3 236-238*2 Br (ACE) Br Br 2-096 1 NG-CN- H
CH3 CH3 H/ Br 226-228 *2 Br (Et20§ cl 20971NCN- H CH3 CH3 CH3 Br
anor phpus*2 ¢l ¢l 2-098 1 NG-CN_ H CH3 CH3 H - , [ Br 225-227k2 ¢

(020) th. 1252 099 1 NC-rC@hﬁ:l CH3 @H3 @3, OCH/ N, Hel ™ @phmugmorelnous

*2
2126 1 _ H CH; CHs H C amorphous
NC/—<3N Br

212-2147

-12 1 _ H CH; CH H
2-127 NC/—CN 3 3 . (PE)

176-178
(IPE)

Br
*2
2-128 1 - H CH; CH H ‘QB amorphous
~Nof_CN 3 3 r
Br
GHa

2129 1 _ COEt CH; CH




cl 2-100 1 NCCN- H CH3 CH3 H cl anmorphous "2 ¢l Br 2-101 1 NGCN H CH3
CH3 CH3 / d anorphous 2 Br Br 2-102 1 NCCN. H CH3 CH3 H C anorphous *2
Br CH3 WOROB/@HSNC-CN- H CH3 CH3 CH3 / ocH3 anor phous* 2CTHB2008h35982- 104 1
NCCN- H CH3 CH3 H / ocH3 anorphous*2 CH3 2-105 1 NGCN- H CH3 CH3 H Br}=~
CH3 anor phous-2 CH/ CH3 2-106 1 NCCN H CH3 CH3 H H3C CH3 anor phous'2 CH
CH3 Br 2-107 1 NG ( N H CH3 CH3 I—l@' anor phous *2 CF3 am)rphous*z 2-108

1 NCCN- H G H Br WO oo4 PCT/JP 003/,016598 167 Br 2-109 1
NC- CN\- Hégéﬁégz;“?wo pgpn {’) u§ - TEPamg© rﬁ”’i%sf HCH3 CH3 H /
Br anor ph

rys%all?lzatlon ACE = acetone, BEtOAc = ethyl acetate, EtOH = ethanol, Et20 =
diethylether, IPA = isopropyl alcohol, IPE = diisopropyl ether, MeOH = methano],
CH3CN = acetonitrile

5 Analytical data of non-crystal compounds are described below.
2-001:
MS (ES, Pos.): 418 (M + 1)*, 420 (M + 3)", 422 (M + 5)"

2-002:
10 MS (BS, Pos.): 432 (M + 1)*, 434 (M + 3", 436 (M + 5)*

2-012:
MS (ES, Pos.): 427 (M + 1)*

15 2-034:
MS (ES, Pos.): 534 (M + 1)*, 536 (M + 3)*, 538 (M + 5)"; HPLC retention time: 6.55
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m)/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20  run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-041:

MS (ES, Pos.): 540 (M + 1)*, 542(M + 3), 544 (M + 5)*; HPLC retention time: 6.60
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



Br CH3 2-111 1 NC/-CN HCH3 CH3 CH3 / O anorphous*2 CH3 Br 2-112 1 -

H

CH3 CH3 CH3 C H H H3 anorphous*2 NC-N\ / "CH3 Br Br 2-113 1 N_ H CH3 CH3

H\ / CHWBmemusgteous 2 NC/ CH3 Br Br 2-114 1 ,,--CN- PETGRBEHZSGH3 / Br
anorphous*2 NC Br Br 2-115 1 Nc~N_ H CH3 CH3 H Br 217-219'2 \ / (ACE)
Br G 2-116 1 ~N H CH3 CH3 CH3 / Br_anorphous -2 NCC C 2-117 1 ~-NH
CH3 CHB HO'l; 6r anorphous *2 N C CN HCH3 CH3 CH3 / cl

anmor phous_ 2, 2-118 1 /\-~ NC
P 1 min, 10%%0 B %or 1 min. and reequilibrate with 100 % A for 1.5 min)

2-045:
MS (ES, Pos.): 456 (M + 1)*, 458 (M + 3)"; HPLC retention time: 6.72 min. (Xterra MS
5 C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three

mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

10
2-046:
MS (ES, Pos.): 424 (M + 1)*; HPLC retention time: 6.61 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15 acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

2-048:
20 MS (ES, Pos.); 482 (M + 1)*, 484 (M + 3)"; HPLC retention time: 5.67 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
25 100% B for 1 min. and reequilibrate with 100.% A for 1.5 min)

2-049:
MS (ES, Pos.): 584 (M + 1)*, 586 (M + 3)", 588 (M + 5)"; HPLC retention time: 6.73



a da 2-119 1 ~-N_ HCH3 CH3 H cl anmorphous *2 NCci Br 2-120 1 NO/N H
CH3 CH3 CH3 anorphous *2 Br Br 2-121 1 CN- H CH3 CH3 H cl anorphous*2 NC
Br OCH3 aworpéuwonsg7e72 2-122 1 -C N H CH3 CH3 CH3 CH3 \ PCT/JRD03/QCH39R- 123 1
H CH3 CH3 H cH3 anorphous*2 NC-N_\ / OCH3 CH3 2-124 1 ~N- H CH3 CH3 H Br
H3 anmorphous Nc "2 \ / CH3 WD 2004/058767 PCT/JP2003/016598 168 2-125 1
CN H CH3 CH3 H H31H3 , anprphous®Zl NCR ¢/ CH3 2-126 1 NC vN_ H CH3 CH3 H

0 /pE)B A P f1s &8 (Faisrs, Mittord MAFs 55, 1.8% 160 Fd ok M {5 ONCF3
m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

5 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-050:
MS (ES, Pos.): 570 (M + 1), 572 (M + 3)*, 574 (M + 5)"; HPLC retention time: 6.90
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

10 ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5 %
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-052:
MS (ES, Pos.): 562 (M + 1)*, 564 (M + 3)*, 562 (M + 5)"; HPLC retention time: 6.81
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-053:

MS (ES, Pos.): 548 (M + 1)*, 550 (M + 3)*, 552 (M + 5)*; HPLC retention time: 6.72
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in



Br 2-128 1 T-CCN- H CH3 CH3 H Br anorphous*2 NC Br CH3 2-129 1 NC ' N
CO2Et CH3 CH3 CH3 Br 176-178 (IPE) CH3 WD 2004/058767 PCT/ JP2003/ 016598
169 *1. Gym2oMNmssrw7conmpound number, Ex. No. = exanpl e nigiar0030iegemnt for
crystallization; ACE = acetone, EtOAc = ethyl acetate, EtCH = ethanol, Et20
= diethylether, I PA = isopropyl alcohol, IPE = diisopropyl ether, MOCH =
nmet hanol, CH3CN = acetonitrile 5 Hital ytical data of non-crystal conpounds

are descrj bed . 2-001: M5 (. Po ~n 4l +, 420 (M + 3)+, 422
(M + 5)+ i@!‘béga%l fqved ‘E’E’s?n‘bBCS‘lélE?%W?RA)@O%g,f‘g‘i\ﬂsinﬁﬂ ¥ 3)+, 436 (M+ 5)+
2-012: M5 (ES, Pos.): 427 (M+ 1)+ 15 2-034: M5 (ES, Pos.): 534 (M+ 1)+,
536 (M + 3)+,538 (M + 5)+; HPLC retention tine: 6.55 mn. (Xterra M5 C18

(Waters, _gi_ord, M) 3.5 m 4.6 x 100 mm); Flowrate 1.6 m/mn. Three
nobi | e phases (nobil e phase A 95% 25nM anmoni um acetate + 5% acetonitrile;

mobi | e p : ki 1)8; 60m0Rk L 2)RIas evG sTTEHRPRIGE)nMS gmer@lpyed to 20
run a gr%gﬁs’ggﬁgﬁt@? Igl-ifpg’m 10 %A)t’o 5 %Bj;?]d 50%Cni n 6.5 mn., to 100

% B ins Ly ixiehAQUs BIRWalerSiMilfodd VAT S SUinh] D6 &t1@0whh)) OO raeAd or 1.5
mn) 2-041: “MS (ES, Pos.): 540 (M + 1§+, 542(M + 3)+, 544 (M+ 5)+ HPLC

ret ent i Onmt/inie THeeSRobildpHikes. (mokile phase M5O spM tagimsonildi latene + 348) 3.5 m
4.6 x 100 mm); Flowrate 1.6 m/mn. Three nobile phases (nobile phase A
95% 25mM aETeRRHETHROHEE pheseB: Abbtonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)
10
2-056:
MS (ES, Pos.): 510 (M + 1)*, 512 (M + 3)", 514 (M + 5)"; HPLC retention time: 6.42
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
15 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-057:

20 MS (ES, Pos.): 496 (M + 1), 498 (M + 3)", 500 (M + 5)"; HPLC retention time: 6.55
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-058:
MS (ES, Pos.): 466 (M + 1)*, 468 (M + 3)", 470 (M + 5)*; HPLC retention time: 6.82



acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 m n.,woeoa@B8%wB i n WO 2004/ 058767 PCT/ JP2003/ 016598CTNPM0I/0mesy8 100% B
for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 2-045: M5 (ES,
Pos.): 456 (M+ 1)+, 458 (M+ 3)+; HPLC retention tine: 6.72 mn. (Xterra
M5 5 Cl18 (Waters, MIford, M\ 3.5/3n 4.6 x 100 m); Flowrate 1.6 m/mn.

Toree mob o, Phasad, (IO Le, Migee, A G525 srmpumassiole s 9%

6.5 i e ot BoRl B ol 0S4 O oA e it

0 2 o A B
ruh agia elelﬁ_@ (%%IEGH ?%ﬁr% '%; AQ@WT\% BRI &N, A0S0t % T

anmoni um ace ace e, no phase B: 15 acetonitrile; nobile

phase & g, . el id 100 3gireRt 150adtion from 100 % A
to 50% B gﬁé& %L%)cBﬁﬁ’rgl.ngﬂ m&hﬁ?l%qtugﬁioo %Binlmn 100%B for 1 mn. and

reequilibrate with 100 %A for 1.5 mn) 2-048: 20 M5 (ES, Pos.): 482 (M +
1)+, 484 (M+ 3)+, HPLC retention tine: 5.67 mn. (Xterra M5 Cl8 (Waters,
MIlford, »Mo3.5 m 4.6 x 100 mv; Flowrate 1.6 m/mn. Three nobile
phases (nobil e phase A 95% 25nM anmoni um acetate + 5% acetonitrile; nobile
phase B: BIS(ES)Pbs.):1462 (MDbi)'edphade I, 456t(Van6)’) HRbCereempibn jie: 683r un a
gradient condition from 100 %A to 50% B and 50%C in 6.5 mn., to 100 %B
in 1 mn, mdb (X060 MSICIS (Watens, Malfiahdy Meg 3.3 vy 46ex W0tmm)oGovoratefle? 1.5 i n)
2-049: M5 (ES, Pos.): 584 (M+ 1)+, 586 gM + 3)+, 588 (M+ 5)+; HPLC

r et entl0onmi/mie: TieeqBovils ey B®iks PhetsTh Ip%0YTRM remyeniunacetife st Stxt erra Ms

Cl18 (Waters, MIford, MA) 3.5 m 4.6 X l1)(1{0 . Flowrate 1.6
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) weré employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-060:
MS (ES, Pos.): 554 (M + 1)*, 556 (M + 3)", 558 (M + 5)*; HPLC retention time: 6.43
min. (Xterra MS C18 (Waters, Mi]ford, MA) 3.5 wum, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-062:

MS (ES, Pos.): 422 (M + 1)*; HPLC retention time: 6.29 min. (Xterra MS C18 (Waters,
25 Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases

(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from

100 % A 1o 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and



m/mn. Three nobil e phases (nobile phase A 95% 25nM ammoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enpl oyed wo 2004038B7gr adi ent condition from 100 % A to 5@erBrP2008/05589% C i n
6.5 mn., to 100 %Bin 5 1 mn, 100%B for 1 mn. and reequilibrate with
100 % A for 1.5 mn) 2-050: M5 (ES, Pos.): 570 (M+ 1)+, 572 (M+ 3)+, 574
(M+ 5)+; HPLC retention tine: 6.994nin. (Xterra M5 C18 (Waters, MIford,
M) 3.5 m 4.6 x 100 - Flo ate 1.6 10 ml/mn. Three nobil e phases
(robi | e p‘}‘?ﬁ%‘élllﬂa@%ﬂ}?ﬁa\%agﬁﬁm-éml cetate + 5% acetonitrile; nobile phase
B: acetonitrile; nobile phase C. nethanol) were enployed to run a gradi ent
condition from100 %A to 50% B and 50%C in 6.5 mn., to 100 %Bin 1
mn, 100% %or 1 mn. and reequilibrate with 100 % A for 1.5 mn) 15
2-052: I\/ngé , Pos.): 562 (M+ 1)+, 564 (M+ 3)+, 562 (M+ 5)+ HPLC
retentio | R 6.8 1N 1\ : . , m 4.6
x 100 mﬁnl\/fslliﬁ?\’/\}) Pk hog (™ 1y 1ML réog‘]‘%%i\%‘?%‘ﬁ“as(géé‘{a%gﬁle Wers, T e
25mV agmogy; agehat €,4 2%y ARELAN FbH S5 [ | bilegelseni tril e;
mobi | e pha%lgépg‘. né?’h%ﬁrgf %’éJ\A)/{ere efr?% @@?ﬁ?&@gﬂ@ﬁ%mﬁgﬁgi%n condition from

100 % A t gfﬁf@pﬁa%w9§%%5§ﬂ\i/l'ﬁnﬁnoﬁliﬁﬂl%cetakq 49 QcéoBitrile; mdbild phasd 80% B for 1
|

mn. and Yeequi rate wth 100 %A for 1.5 mn) 2-053: M (ES, Pos.): 548

(M + 1) +, 2 2RHttild: ﬁo%)lé‘phé@tzﬁﬁétﬁar%})&ﬁzerﬁ@h@]dy@ﬂ e finangradiert cofdifidn fidfn m n.
(Xterra M5 C18 (Waters, MIford, ) 3.5 m 4.6 x 100 nm; Flowrate 1.6
M/ mn. Thoee Awsde Badses, Crialbid inhade0 A BS#6 AbimV G0vhBniou hnzsicetst e + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enpl oyed ieequilibiatcawiyln 00 énA faohfintin)on from 100 % A to 50% B and 50% C in
6.5 mn., to 100 % B in WO 2004/ 058767 PCT/JP2003/016598 172 1 mn, 100% B
for 11fin. and reequilibrate with 100 % A for. 1.5 nmin) 2-054: M5 (ES,
Pos.): 598 (M+ 1)+, 600 (M+ 3)+, 602 (M+ 5)+, HPLC retention tine: 6.47
5 mn. (X®fa M5 C18 (Waters, MIford, M) 3.5 m 4.6 x 100 m); Flow rate

+ 5% " acoMSHES Phe) MM b Thna a8 BTt AP En R0 BRabs e Vet hano )
were enpl ?ﬂg?\’&}a%rs, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 m!/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
15 mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-065:

20 MS (ES, Pos.): 438 (M + 1)"; HPLC retention time: 6.40 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and

25 reequilibrate with 100 % A for 1.5 min)

2-066:
MS (ES, Pos.): 506 (M + 1)*, 508 (M + 3)", 510 (M + 5)*; HPLC retention time: 6.31



run a gradient condition from100 %A to 50% B and 50 C in 6.5 mn., to
100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5
mn) 10 2w02604/0587( ES, Pos.): 510 (M + 1)+, 512 (M + 3P€T/IBA03/(M598 5) +;
HPLC retention time: 6.42 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m
4.6 x 100 mm; Flowrate 1.6 m/mn. Three nobile phases (nobile phase A
95% 25nM armmoni um acetate + 5% 15 &éetonitrile; nobile phase B:

acetonitrile; nobile phase C hanol re l.oyed tq, run radi ent
condi t i on@*é?ﬁteim(&%t&&%@%gﬁgﬂawégw "ggg‘ H?rPg’oFdo‘iéﬁfegﬁ in 1
mn, 100% B for..1 mn, . and re i.librat it 0 %A.for 1.5 mp) 2-057:
20 M5 (ES! I?/ﬁﬂg'.rghre%%b]é‘?\ﬁ’q?siﬁ &“%%Alﬁé’%fﬁ\ﬁég%ﬁnﬁﬁwnlu%fgéaﬁﬁ%r etention
time: 6.55 m.n. (Xterr C18 ers, M| forg i 00 M) ;
Fl ow rat o <E O R Phrras el eomaele P meibad v sl bt et
amoni um acet . + 504, kbk bl R i Hb?? B: i1hid, & :,mobi | e
phase C ﬁue arért%g]le?t %?%ﬁg%%ggg%%‘gm%éa&gra I g:nIE 6(':%?11 |°ﬁa olrr?bfdro%n%nloo % A
to 50%:B o [ iB. b0 00" AFolt 18 Rin) 100% B for 1 min.
and reoéqu??’ﬂ%’?@%@gﬁfgkﬁﬁ‘bm&%@%?%. 5"%‘% 575 VEYES. Pos.): 466 (M +
1)+, 468 (M+ 3)+, 470 (M+ 5)+; HPLC retention time: 6.82 WO 2004/ 058767
PCT/ JP2003/ 016598 173 min. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m 4.6
x 100 nmm ».ggkow rate 1.6 m/mn. Three nobil e phases (nobile phase A 95%
25mMM ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;

mobi | e pha@gES, POE}:IT98GM + WET 60@ (VI1-103)EE02aM + Bl R RlICGaettentibn ciared 7tlilon from
100 % Ato 50% B and 50 C in 6.5 mn., to 100 %Bin 51 mn, 100%B for 1
mn. and méeqXidrihMStEl3§WitersOMigord, Ma) 315 pmpite)x 100 1069; Fivs ro€3,.6 Pos. ) : 452
(M+ 1)+, 454 (M + 3)+, 456 (M + 5)+ HPLC retention tine: 6.23 mn.

(Xt er 1@ MBU/BIS. Twae mobile phastp(raobilemhas: A 94 2meMenmmoninm)aceRiohSfat e 1. 6

10 m/mn. Three nobile phases (npbile phase A 95% 25mM ammoni um acetate +
5% acet onpesteniile; mhilephpyeadcacaionifgile; Bvbils phase Grasithamohviede cwployed fanol )

. i 0 ! "
}Nﬁr g_ grrPnI ?ll?lneg g%gife{)cuqr%dgio%r@%% ?8(5 %C Xr{g ISE)%Oﬁ aIng 9(5%](91% 6/% 'rb\ni;[l.?tOS O{? ‘% I?lnnd 50% C
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-069:
MS (ES, Pos.): 584 (M + 1)*, 586 (M + 3)*, 588 (M + 5)"; HPLC retention time: 7.11
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-072:

MS (ES, Pos.): 562 (M + 1)*, 564 (M + 3)*, 566 (M + 5); HPLC retention time: 6.63
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in



1 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5 mn) 15
2-060: MS (ES, Pos.): 554 (M+ 1)+, 556 (M+ 3)+, 558 (M+ 5)+; HPLC
retenti orwOi20®t/0587643 min. (Xterra M5 C18 (Waters, M| f ecaJrMd} o588 m 4.6
x 100 nm; Flowrate 1.6 m/mn. Three nobile phases (nobile phase A 95%
25mMM ammoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;

nobi | e phase C. methanol) were emBl’/yed to 20 run a gradient condition from
100 % A to 50% B and 50% C ip 6.5 mn.,.t 0,%Bin..1 mn, 100%B for 1
in. and i iaRqd00et e d min IR 100 ARSI ST VK ES, Pos.) - 422
(M+ 1)+, HPLC retention tine: 6.29 mn. (Xterra M5 C18 (Waters, 25
MIford, MA) 3.5 m 4.6 x 100 nm; Flowrate 1.6 mM/mn. Three nobile

phases (@Q@.e phase A 95% 25nmM anmoni um acetate + 5% acetonitrile; nobile
phase B: “"acetonitrile; nobile phase C. nethanol) were enployed to run a

di ent it 0 5 i 0 Gi B E 5. 100 % B
O 2g o MISRES, kR0 HIAM A0 S 230 I e RS ehicn ha .61 07
i Librat a-w 0 : ' ) : ¢ 1408 (M +
S, B feidteh s s (i itort, ) 3 52 0 x WBO Wy, FRAPrab 103 (V™
3.5 m 4-9@ 1%39 dhobife MsdsqhBbite Bhah /A3 2FhiVE emiTie a8 a5 % (oD | e
b, A0y

phase A ammoni'um acetate + 5% acetonitrile; nobile phase B:

acet oni t rjck@nitARPidoBiPPRRE BacsBhitdaahdbigihaseOpinothenbly weremmplogrdadi ent
condition from 100 %A to 50%B and 50%C in 6.5 min., to 100 % B in 1
mn, 100%uB afo@%didnt BoRditiemeont HHOBIA tdF0sh B anidt3074 00n %5Amingrto 108 %rBrin 10
2-064: M (ES, Pos.): 470 (M+ 1)+, 472 (M+ 3)+, HPLC retention tine:

6. 92 mi n.1 fokt €00% Bor 1Gheh. @ik reeqsilibitd Wish d00 MiaA for 55min. 6 x 100 mm); Fl ow
rate 1.6 m/mn. Three nobile phases (nobile phase A 95% 25nM anmoni um
acetal@® + 5% acetonitrile; 15 nobile phase B: acetonitrile; nobile phase C
nmet hanol ) were enployed to run a gradient condition from 100 %A to 50% B
and 50% C%76.5 min., to 100 %Bin 1 min, 100%B for 1 min. and

0% ! t |
reequil IRl 83%os): 480 (R £'15+*hs2 M+ us4 (M + 5)'; HPLC retention time: 6.54

min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonjum acetate + 5%

15  acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-078:

20 MS (ES, Pos.): 466 (M + 1)*, 468(M + 3)", 470 (M + 5)*; HPLC retention time: 5.95
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acelonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-079:
MS (ES, Pos.): 568 (M + 1), 570 (M + 3)", 572 (M + 5)*; HPLC retention time: 6.97



2-065: 20 M5 (ES, Pos.): 438 (M+ 1)+; HPLC retention time: 6.40 mn.
(Xterra Ms C18 (Waters, MIlford, MA) 3.5 m 4.6 x 100 nm; Flowrate 1.6

m / m n. TWOeel#sRid’e phases (nobile phase A 95% 25nmM amrcoIPRB/aédat e + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., to 100 %Bin 1 nin, 10048 for 1 nin. and 25 reequilibrate with

100 % A for 5 m -066: SES,, P0S.0: 5 + 1) . 50 + 3)+, 510
(5 e SRR G e MAoST W) Sbipobe 2ot oot TBoRrbson 175
mn. (Xterra. Cl8 ters l, .01 . ) 0 ; Fl ow
rate 1.6 mﬁ(ﬁ’ﬂmfﬁﬁrﬁ’g‘iﬁ ﬁ?)aﬁﬁ @4‘0%%? e%se(l\@%)%%l %I%Mgdégﬂl%ﬁgé‘%é 5%%1\7[ g?’m)ni um
acetate +_ 5% .acetonitril e n.nhi -hhaseq B HRAEN-% ' se C
rethanl )3 SRR B LR ARG onBE € AL S BBblT (PP C o &
and 50% C_j ' : j BrhAd % P To
reequili b?dél?d e"i"6r \?/1\,1‘%%3 ﬁ%@lgltf%ﬂ/@o 92%%1%5}\ 2? ﬁ())% 2- 0658@%%?“% E%Q{lrlgbtsoni)og %g;]sﬁ( M +
1)+, 660 { M r\}%b% BG821 (¥h fan@ kdequinBkdre HAENDIBMA for TS miy 1l nin. (Xterra M5
Cl8 (Waters, | ford, MA) 3.5 m 4.6 x 100 m; Flowrate 1.6 10 m/mn.
Three nobil e phases (nobile phase A 95% 25mM amoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enpl o_yed p@81iyun a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 % A f MS (ES Poi.n)4365M2+ 059 HPUE reteBtiorPtme) 6.49 @afin( (Mterrd M5 CEBEVtorsy
3)+,588 (M+ 5)+ HPLCretention tine: 7.11 mn. %‘)](l;eerra.l\/s Cl18 (Waters,
M| ford, Miforsl, 51A) 3.4 s, ¥.6.000¢mm); Elovivateat.e mi/ngin. fimebilyphesss nmobi | e
phases (nobile phase A 95% 25nmM anmoni um acetate + 5% acetonitrile; nobile
phaze 18: ém@bgbmhaﬁq PS5 %rbinMeampmasismeaceipit haforoetandtrite; spRilspaEFets 20 run a
gradi ent condition from 100 % A to 50% B and 50%C in 6.5 mn., to 100 % B
in 1 ninacciguodly mefilephaseC: Iaﬁ‘&afﬁ()é)e\ﬁ{ﬁliefiﬂm?%&e R iTH2 %ti’gle% gorplifonfrom n)0
2- 072 N? S tpg Bar?c?gOé’ol%l-lﬁﬁlg -Iﬁiin.,Sg)A'ldO'\%-lB ?f?f’mié%o%'\fsfor@{ﬁin. Iﬁ'ﬁ)&c
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retention
reequilibrate with 100 % A for 1.5 min)

15 2-083:
MS (ES, Pos.): 484 (M + 1)*, 486(M + 3)"; HPLC retention time: 7.09 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 m)/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

20 gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-084:

MS (ES, Pos.): 452 (M + 1); HPLC retention time: 6.55 min. (Xterra MS C18 (Waters,
25  Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 mi/min. Three mobile phases

(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from

100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and



25 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 nm; Flow
rate 1.6 m/mn. Three nobil e phases (nobile phase A 95% 25mM anmoni um
acet at e wbao4xset6oni trile; nobile phase B: acetonitril ecTapiiobeigysase C.
met hanol) were enployed to run a gradient condition from100 %A to 50% B
and 50% C in 6.5 mn., to 100 % B jn WO 2004/ 058767 PCT/JP2003/ 016598 176
1 mn, 100%B for 1 mn. and reequ]errate with 100 % A for 1.5 mn)

2-073: M5 (ES,., Pos.): + t,, 614 (M+ 3)+, 616 (M+ 5)+; HPLC
retenti onreéfﬂ%l?ra@.‘%gih 1@}%%%?&%@%\ M5 C18 (Waters, MIford, MA) 3.5 m
4.6 x 100 mm; Flowrate 1.6 m/mn. Three nobile phases (nobile phase A
95% 25mM anmoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;

nobi | e ph%ag C. methanol) were enployed to run a gradient condition from
100 % A t5°50% B and 50%C in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1

in. and i il by, i s A i QTE 1 . Pos. )
480 (M + ’Y‘?ﬁ%ﬂ b1 @3%?5 iy %ﬂj )g;%?@mc? | HFLCerelifiion ufe: 125, Po5-)
Xt . C , - : 4 : gate 1.6
e T N L eate + 5%

15 acet onjyl/kiid. erhré@Rbb e PRBEL(nbile pRARM D5 % BmMuhihéeniphasetafe + S%t hanol )
were enployed to run a gradient condition from100 %A to 50% B and 50% C

in 6.5 m geetoniteilel Hdbie Phase B:lacBioRitrilt @%b pitise L: merhanal) veteaqplioyedioat e wi t h
100 % A for 1.5 mn) 2-078. 20 M5 (ES, Pos.): 466 (M+ 1)+, 468(M +

3) +, 470 (Mnt drhdientrdBuditivatient ieh% Ate50%.Band 50% C X 2mim, 80018 K at er s,
MIford, MA) 3.5 m 4.6 x 100 nm; Flowrate 1.6 m/mn. Three nobile
phases ( nbhih,cl 00FaBdonl 888628 mdqaitipoate withd®Bt%atefor 15vmingcet onitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a
gradi dAt condition from 100 %A to 50% B and 50% Cin 6.5 mn., to 100 % B
in 25 1 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5 mn)
2-079: M2OB& Pos.): 568 (M+ 1)+, 570 (M+ 3)+, 572 (M+ 5)+ HPLC

retenti Othg {EPS., Pgs)9759W9 %V, 8(13:’(? Zl\q7+ f)qr({OiF()Ig/P-IQ %5*? ll—ﬁ’i%retention time: 7.21
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phéses (mobile phase A 95% 25mM ammonium acetate + 5%
15  acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
~ run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-094:

20 MS (ES, Pos.): 529 (M + 1), 531 (M + 3)*, 533 (M + 5)"; HPLC retention time: 6.40
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-097:
MS (ES, Pos.): 491 (M + 1)+, 493 (M + 3)*, 495 (M + 5)*; HPLC retention time: 6.78



177 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 mm; Flow
rate 1.6 m/mn. Three nobil e phases (nobile phase A 95% 25nM ammoni um
acet at e wbao4xset6oni trile; nobile phase B: acetonitril ecTapiiobeigysase C.
nmet hanol ) were enployed to run a gradient condition from 100 %A to 50% B
and 50% Cin 6.5 mn., to 100 %Bin 51 mn, 100%B for 1 mn. and
reequilibrate with 100 %A for 1.5 M n) 2- 081 VS (ES Pos.): 436 (M +

35 m 4.1 CEogenty COR s aalens 1 itk SO ISKENEL A0 (rob | e
phase A 950/ 25 %n,gg@h T R

acetoni t R e enploye O run a gradl ent

oA 8 SRR AN BBl e B 1

m n, reequifrbrate A’for

2-083: Mg, (€ +) 4 t A 7.09
m n. (Xterra%\éfgﬁl%n?ﬁg?ers Wf%#odﬁ%Mlﬁ% ﬁ??s%(j%md_iﬁ%% gﬁﬁlgtg 1Ir(1)19r)n?;‘-tBFiIﬁgw rate

1.6 mMEmp I rfprb1 ﬁm&mhgbg%ﬁ 99% R@YyM ammoni um acet at e
+ 5% aljcet oIrlllln;erLlOG%B hﬁngﬁgseuB acetonitril eo nmobi | ZM hase C. net hanol)

were enployed to run a 20 gradient condition from 100 %A to 50% B and 50%
Cin6.5mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate
with 100 S@gofor 1.5 min) 2-084: M5 (ES, Pos.): 452 (M+ 1)+ HPLC
retention tinme: 6.55 mn. (Xterra M5 C18 (Waters, 25 MIford, MA) 3.5 m
4.6 x 100MS(ES, Pbo)y 4dat(®l 419, a9 (N F- 3)“|’hl;5ée§Mm5D+I; Hmmmtl()mumetéﬁhase A
95% 25mM anmoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;
mobi | e phase (KterrmeVISLE (Watens eMélfqrtloyidd 3t w6 ]gj}oammé;rﬁlok‘;’dhf@ﬂ{@ on from
100 % Ato 50% B and 50 C in 6.5 mn., to 100 %B in 1 mn, 100%B for 1
m n. 4Ad midecbiresspbite pimm@mglp@%‘s‘b@ %or2panYeayuenipmaseiates 0% 100 % A

for 1.5 mn) 2-087:. M5 (ES, Pos.): 612 (M+ 1 (M +
5) +:  HPLCAqeEnisalg; gRpbilephaseB: ?&etoﬁltmenmobéﬁ Bl?%ss)cweg‘f@ f)%&f %P‘@PIOMF‘% %rd, M)
3.5m 4 Smxa éggiemo’ndltlon\%om §6o0 ’% gto 50% B and 50% C in 6.5 min., to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-100:
MS (ES, Pos.): 433 (M + 1), 435 (M + 3)*, 437 (M + 5)"; HPLC retention time: 5.70
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-101:

MS (ES, Pos.): 535 (M + 1), 537 (M + 3)", 539 (M + 5)*; HPLC retention time: 6.72
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mébile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



m/mn. Three nobil e phases (nobile phase A 95% 25nM ammoni um acetate + 5%
acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enpl oyed wo 2004038B7gr adi ent condition from 100 % A to 5@erBrP2008/05589% C i n
6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 % A for 1.5 mn) 10 2-088: M (ES, Pos.): 598 (M+ 1)+, 600 (M+ 3)+,
602 (M+ 5)+; HPLC retention time:18021 nin. (Xterra M5 Cl8 (Waters,

MIlford, MA), 3.5 4.6 x 100 mm ;. Fl ow. .6 /mn. Three nobile
phases (n%mlm’éOB%gééorAl By ADE FAGAAHRENG Wﬁ{lgbﬁf%:lﬁef%wé%lﬁ acetonitrile;

nobi | e phase B: acetonitrile; nobile phase C. nethanol) were enployed to
run a gradient condition from100 %A to 50%B and 50 Cin 6.5 mn., to
100 % B i 10 mn, 100% B for 1 mn. and reequilibrate with 100 %A for 1.5
mn) 2-094:7-“20 M5 (ES, Pos.): 529 (M+ 1)+, 531 (M+ 3)+, 533 (M+ 5)+;

[PLC eSS P 17 B (0 9 SADCLE B Ermehbd sy ¢ 5 m
95% 255”\/' I%mena%%emI\?}ﬁ%fl%t()@Va't"er?,%Iiéi%?cﬁtl\qﬂhg{%lrﬁ,;4.6“2@'0{)‘?n 1355w Bite g%et onitrile;

nobi | e” phas nethanol®) wer'e enpl'oye run a gradient condition from
100 % A tlg;l/ﬁﬁ’r%’l%.r NdoBiBrasdsTnfbRe ?hﬁeA@%@@Q)M/%ﬁnio%i@@aéetﬂb .5900% B for
1 mn. and reequilibrate wwth 100 %A for 1.5 mn) 2-097: M5 (ES, Pos.):

491 (M + Jdetonitfites nfoMilg pBisé B: 48&okilile; Rdbile pREECK RleahblpWetd éBploPed’® WO
2004/ 058767 PCT/ JP2003/ 016598 179 mn. (Xterra MS C18 (Waters, M lford,

MA) 3.5 Munk GadiedQ@Onawiba HohOVO0 #1150 Brdndrsiod Ch6gemimbb 160 ghBsas

(nobi | e phase A 95% 25nM amoni um acetate + 5% acetonitrile; nobile phase
B: acet oni in,| 0% B0l Emihasé réequitibtdtawdith)100% A fenpbayiel to run a gradi ent
condition from 100 % A to 50% B and 50% C in 6.5 mn., to 100 %Bin 5 1
mn, 100% B for 1 mn. and reequilibrate with 100 % A for 1.5 mn) 2-099:
M5 (ES, Pos.): 447 (M+ 1)+, 449 (M+ 3)+, 451 (M+ 5)+; HPLC retention
time: 6.72104in. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 )

Flow ratey k. 8 Bos o Ot + 1) HiL Crebention PES 24 (Rt S P RS 816\ (Wt > ™
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
15 acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

2-104:

20 MS (ES, Pos.): 389 (M +1)*; HPLC retention time: 5.89 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and

25 reequilibrate with 100 % A for 1.5 min)

2-105:
MS (ES, Pos.): 451 (M + 1), 453(M + 3)", HPLC retention time: 6.87 min. (Xterra MS



acetonitrile; nobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn. , WoR!MBs%B in 1 mn, 100% B for 1 mn. and r @equPtiobneses Wit h
100 % A for 1.5 mn) 15 2-100: MS (ES, Pos.): 433 (M+ 1)+, 435 (M+ 3)+,
437 (M + 5)+; HPLC retention tine: 5.70 mn. (Xterra M5 C18 (Waters,

M I ford, MA)35m 4.6 x 100 mm; quowrate16 m/mn. Three nobile

h bi h 9 | e; bi |
Bhigisa( BB S fs?&elgé*rdiﬁé%fi%g%%%ﬁ: PR TR o 20 rum &
% B 50% 100 % B
O nl%S%é)éa%?sf e e A Q3o PR E s o6 B e 175 i
2-101: S,, P 535.. (M HPLC
retenti onmP ﬁ%phaég§22meﬁq§"tﬁ%lé m({tg&%) ;i?%%%éﬂé%’ ﬁ&%reers W"M“?;rr I\/A) 3.5 m
oo 5 00 Eaniich @i 106 A/ 181509 B aﬁgs?%t@adgsmﬁswmmmmase A

95% 25n1\/| &l m aceta acetonitri hase B: acetonitrile;
nmobi | e I radl ent condition from
100 % A gﬁ%@ B t“ﬂﬁr%‘%rec ity RER, rﬁﬁﬂb A A0 2004/ 058767

PCT/ JP2003/016598 180 1 mn, 100%B for 1 mn. and reequilibrate with 100
%A for 1.5 mn) 2-102: M (ES, Pos.): 521 (M+ 1)+, 523 (M+ 3)+, 525 (M
+ 5)+; HPhGogetention time: 6.27 5 mn. (Xterra M5 C18 (Waters, MIford,
M) 3.5 m 4.6 x 100 m); Flowrate 1.6 m/mn. Three nobile phases

(nobi | e pheSESAPESRH428 (M 2 nTOHIPLA ratatiat Bme: G338 ma.dXoeria MSI G183 (Wakfse phase
B: acetonitrile; nobile phase C. nethanol) were enployed to run a gradient
condi t i onMilford, m%mé@owmum@w@mm@nﬁ‘mﬁ mobila plgases B in 1
mn, 100%B for 1 min. and reequiljibrate with 100 %A for 1.5 mn) 10
2-103:10 MSn¢lER, phﬁsﬁsA)95‘7dlZﬁ§nM\nmmm)lum-4PE@t€rt@%ﬂqemltfllWObée thaSFth (Xterra

e b et e ST G Sl
ccetont UL L RAST P A SRR LI PR SoBAS LR

reequilibrate with 100 % A for 1.5 min)

15 2-107:
MS (ES, Pos.): 487 (M + 1), 489 (M + 3)", 491 (M + 5)"; HPLC retention time: 6.20
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-108:

MS (ES, Pos.): 477 (M + 1)*, 479 (M + 3)", 481 (M + 5)*; HPLC retention time: 6.21
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6

ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



100 % Ato 50% B and 50 C in 6.5 mn., to 100 %B in 1 mn, 100%B for 1
mn. and reequilibrate with 100 %A for 1.5 mn) 2-104: 20 Ms (ES, Pos.):
389 (M + WpRpoddBRG7retention time: 5.89 mn. (Xterra MSPCISPLOAMDB59S
MIford, MA) 3.5 m 4.6 x 100 mm); Flowrate 1.6 m/mn. Three nobile
phases (nobile phase A 95% 25mM anmmpni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile pha%%zc: nmet hanol ) were enployed to run a

gradi ent condit] from .100.%A t Q. 50% % C.i \5 mn., to 100 % B
in 1 min, fﬁ@(ﬂodﬁ%grf‘r’ﬁ{nml?r.angﬁ%equg*gr q%@%&ﬁ%ﬁb?r%a %e()(;vl\n'fstﬂllﬁﬁqioo %A for 1.5 nin)
2-105: M (ES, Pos.): 451 (M+ 1)+, 453(M+ 3)+, HPLC retention tine: 6.87
mn. (Xterra M5 WD 2004/ 058767 PCT/JP2003/016598 181 C18 (Waters, M I ford,
MA) 3.5 _169_6 x 100 mm; Flowrate 1.6 m/mn. Three nobile phases

(rmobi | e pAasé” A 95% 25mM ammoni um acetate + 5% acetonitrile; nobile phase

B: t onitd Hl€: i 1 . I e 7 di ent
ace OnMSﬁ@nsf f8ggqg§7geqvgbgg§/0558& Qﬂ‘gl?g,%@(mrsg* SIIOMEshibA Lifden 700 gr adi en

condi tion 0 % Cin 6! mn., to 100 %B in 1 mn,

5 100%sB fff. VISR (Ve Milksral R1AY 3 $uA08.6% R0 @) Flowtare)1.6 2- 106: M5
(ES, Pogsgﬁﬂﬁ%&%arl\]}l\& 1) +(,rWHPLC rletenlteliﬁgyn tIMITEZ 6.33 m I’)l (Xterra Ms C18

(Waters, ninkihOTklee MBbilSphast’ (fetflephdQOATEY: 25 hBvamabsiui feritd A5t Thr ee
nobi | e phases 10 (nobil e phase A 95% 25nM amoni um acetate + 5%

acet oni t r hdegonifbirhebikiAas: B acemnitinidobilt phaseubirhathgiod)secrCempiyhd ol ) wer e
enpl oyed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 m n., rima 3Q8iekd Bniditioh frim 100 GO26t8 5PFr B andbO% Q6.5 meing i 1607 & wi t h
100 % A for 1.5 mn) 15 2-107: MS (ES, F?os.(z@: 487 (M + 1)+, 489 (M + 3)+,
491 (M + 3)mip, HRCBr fot @ minomdireepuiligategvithd (o) %(Xierk2mi| c18 (wat ers,
MIford, MA) 3.5 m 4.6 x 100 nm); Flowrate 1.6 m/mn. Three nobile
phasesl)( nobi | e phase A 95% 25mM ammoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to 20 run a
gradient €oMfition from 100 %A to 50% B and 50% C in 6.5 nin., to 100 % B

in 1m n’MS1 8‘95%) P%s.5:0§651(1\/?1+r1)+, %gg (I(/le-l-e g)u,l gé&(ﬁ&%)ﬂﬁﬁé?&eﬁ@oﬁ‘ thed: 70> M )
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
m)/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
15 acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-111:
20 MS (ES, Pos.): 421 (M + 1), 423 (M + 3)"; HPLC retention time: 6.84 min. (Xterra MS
C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
25 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-112:
MS (ES, Pos.): 557 (M + 1)%, 559 (M + 3)*, 561 (M + 5)*; HPLC retention time: 6.54



2-108: MS (ES, Pos.): 477 (M+ 1)+, 479 (M + 3)+, 481 (M+ 5)+; HPLC
retention tine: 6.21 25 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m
4.6 x 100worepo4/BBmW rate 1.6 m/mn. Three nobil e phase®Ciiaphiobelgstase A
95% 25mM amoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;
nobi | e phase C. nethanol) were errplo ed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 ¥%., to 100 % B in V\02004/058767

PCT/JP2003/016598 182 1 0% | h
%é\fonglf_lEI tﬁyrat e85 (W @3,9@%5\45*95@ T4 2300 ASEIY keI 585
+ +: ntion . : M I ford,
VA) b3I 5 n‘?;(% fefdég‘ﬂiﬁlﬁﬁscﬁwo?’&? Bhie s 9% et N%?Og‘éﬁ%ga%tg; %ses

504 25
S ot o EREIE, by Boash Fo gop e chabfe phaddt: ARELACY Yerd EmplfREL o DRASE

condit! 00 MAER & é’m&ﬁ’g%%/i(% AR 1050 B il @dﬁh%SmﬁrP $900% B i1 1

mn, reeqwll rate 100 % A for 1.5 mn)

2-110: ¢ A M+ 5 HPLC
retentl on P}QF%OO%O%S&IR% %‘M%eﬁ%gmwéé@ﬁh(wbv %zﬁsbr 1I\%/Iﬁflglfn?)r d+ I\/?A; 3.5m 4.6

x 100 mm; Flowrate 1.6 m/mn. Three nobil e phases (nobile phase A 95%
25mM ammoni um acetate + 5% 15 acetonitrile; nobile phase B: acetonitrile;
nobi | e phages3.C: nethanol ) were enployed to run a gradient condition from
100 % A to 50% B and 50 C in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1
mn. and MEE@S, Pod): 3Us (M + )'1645 KA 3)b,r54JZ (B1 wiSH) HPLClrkfention tive: 663, Pos.):
421 (M+ 1)+, 423 (M + 3)+; HPLC retention tine: 6.84 mn. (Xterra M5 C18
(Vaters, Mid. f(Htara MB)CIB. (WarersAMford, 1) Frf) pmA4.6w ¥0gtrem); Bowiratgild  Thr ee
nobi | e phases (rmobi | e phase A 95% 25nM ammoni um acetate + 5% acetonitrile;
nobi | d0phad/eis: Thaeemobile phases (mqmie|péaqﬂﬁgé%QSthanmn}m\%?téteén%%oyed to
run a gradient condition from 100 %A to 50% dl? oCin 6 in., to
100 % B i peetonifirite; mubile rhass By qcstonifrile; mobileahase & mathape t“éer&f’i“ﬁbi@%}‘% A for

1.5 mn 2-112: .
) run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-114:
MS (ES, Pos.): 593 (M + 1)*, 595 (M + 3)", 597 (M + 5)*; HPLC retention time: 6.84
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
20 run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-116:

MS (ES, Pos.): 505 (M + 1)*, 507 (M + 3)", 509 (M + 5)"; HPLC retention time: 6.37
25 min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6

m]/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%

acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to

run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in



M5 (ES, Pos.): 557 (M+ 1)+, 559 (M+ 3)+, 561 (M+ 5)+; HPLC retention
tinme: 6.54 WO 2004/ 058767 PCT/JP2003/016598 183 nmin. (Xterra M5 Cl18

(Wat ers, WoI2bovadg76hr) 3.5 m 4.6 x 100 mm); Flow rate 1PET/IRRI0BDIGSISThr ee
nobi | e phases (nobil e phase A 95% 25nM anmoni um acetate + 5% acetonitrile;
nobi | e phase B: acetonitrile; nobile phase C. nethanol) were enployed to
run a gradient condition from 100 34 to 50% B and 50% Cin 6.5 nin., to

100 %Bin 51 mn, 100%B for 1 nin. and reequilibrate with 100 % A for
1.5 nin) 1min 0%A8 f@E’s,rnlw&él@)r?e%ﬂ]@f?(tWﬂ%ﬂ)oﬁ,‘%%ﬂ%’f? Yy 4 547 (M + 5)+:
HPLC retention time: 6.69 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m
4.6 x 100 m); Flowrate 1.6 10 mM/mn. Three nobil e phases (nobile phase

A 95% 25 lzgjm)ni um acetate + 5% acetonitrile; nobile phase B:
acetonitrfle; nobile phase C. nethanol) were enployed to run a gradient

diti 00, % % 0%dS (i B35 BT re %sBpin 1
e 10000 851 PR AT A 1 MDA M Sy e aflof b 6 82!
2-114: N&S_( X + . 1. 41PLC
ret ent fsonmglgigt é?gas%% Cﬁrﬁqﬁ’ﬂt%{%q\e@ %Oa{d’l\}g%ifg%%?)g?sl,(ﬁ 1In$ ’(l\)lilg\?]!}%/ﬁ)l’é;. 5m 4.6
X100 M) 1t EL@WERE Giobi16 phathé (hibile PhaReA 094 dsmhiasfionitanebhe phase A 95%

25mM ammoni um acetate + acetonitrile; nobile phase B: acetonitrile;

nobi | e - phasgofiirildBhdRRPasdBY RcRMRERY 8bi10 pRe Qi incthb A€o tmpliydd to on from
100 % A to 50% B 'and 50 C in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1

mn. and peegsiabichr @ndit¥ntflord @00 % Até 60%1B nd$0%h CinBlBmin. M6 (08 FPms. ) : 505
(M+ 1)+, 507 (M+ 3)+, 509 (M+ 5)+; HPLC retention tinme: 6.37 25 mn.
(Xterra MbnGhS1{0¥aBos 1 nith] fndrrelequilfYratd vEthn004% @A for 1G0mimY) ; Flow rate 1.6
m/mn. Three nobil e phases (nobile phase A 95% 25nM ammoni um acetate + 5%
acetorittrile; nmobile phase B: acetonitrile; nobile phase C. nethanol) were
enployed to run a gradient condition from 100 %A to 50% B and 50% C in
6.5 mn., 2tld8100 % B i n WD 2004/ 058767 PCT/ JP2003/ 016598 184 1 min, 100% B

for 1 m "ms ?EdS, rPeog.c)]:uéiélli (lIDVrI ﬁtﬁ*, \%65 IZMlP 9)“‘,()/26% M " SJ)+,§{I£E€ Jeterfion timie: 6.34
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
15  acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in
1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-119:

20 MS (BS, Pos.): 447 (M + 1)*, 449 (M + 3)*, 451 (M + 5)"; HPLC retention time: 5.79
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-120:
MS (ES, Pos.): 549 (M + 1Y, 551 (M + 3)%, 553 (M + 5)"; HPLC retention time: 6.77



M5 (ES, Pos.): 491 (M+ 1)+, 493 (M+ 3)+, 495 (M+ 5)+; HPLC retention
time: 6.52 5 mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100
nm ; Fl owoabey@EsB7 m / mn. Three nobil e phases (nobil e PoRABZ0AX0B598 25V
anmoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile; nobile
phase C. nethanol) were enpl oyed to run a gradient condition from 100 % A
to 50%B and 50% Cin 6.5 n1n t01&@0 %Bin 1 mn, 100%B for 1 mn. and

A A st B i 1,

1 Lt bl A Al « 0

ol oyed HSOEE p BT esnantonr et ook PG ARER, ¢ 1 ©
5 10

100 o6 A 1B ugrad pnafin B Bop R LDl oy DA £ A BSEMIRR V' 5,

105 e A SR O S, (L

phases (rmbl | e phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a
gradi ent gqgngition from 100 %A to 50% B and 50% C in 6.5 mn., to 100 %B
in 251 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5 mn)

2-120: IVBM’f@s BO8):)535 K0+ (M 3372 M+ H5 1530 M+ 3)*+ HPEBS3refdtion Bjne; 518BLC
retention tine: 6. )7 V\% 200}3058 %CT/J@I(;O3/016598 185 min. (Xterra M5

C18 (Wt emmsn. (KkdrfaoMiS, CIS)WaderS, M]llfodrd AVA) By .6 xFAI00vnmgtdow rée 1a8 / mi n.
Three nobi |l e phases (nobile phase A 95% 25mM ammoni um acetate + 5%

acet oDt r inl/eyinfBive¢ moptaplmss: (raveleghiserA P2% 2od¥l lagnpinaem acetaieet H%nol ) wer e
enployed to run a gradient condition from100 %A to 50% B and 50% C in
6.5 m n., atetonigide; wnadilerphaselB rrcatonitglyysmbile phase (: methangDvesse 6PIYEAI® with

(1 &0+%5f\+f ?M@gﬁgp&ﬂnﬂéwﬁfé% %@%%gto 58&0 I% and 530% @/In 6. 51 211111 t503160(&/l B+ 3)+ 539

1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15 2-122:
MS (ES, Pos.): 417 (M + 1)*; HPLC retention time: 6.49 min. (Xterra MS C18 (Waters,
Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:
acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
20 100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

2-123:

MS (ES, Pos.): 403 (M + 1)*; HPLC retention time: 5.96 min. (Xterra MS C18 (Waters,
25 Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases

(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from

100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min, 100% B for 1 min. and



mn. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 nm; Flowrate
1.6 10 m/mn. Three nobil e phases (nobile phase A 95% 25nM amoni um
acet ate wbXaoessmnitril e; nobil e phase B: acetonitril epcraprdogomigsse C.
met hanol) were enployed to run a gradient condition from100 %A to 50% B
and 50% Cin 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and
reequilibrate with 100 %Afor 1.51%%n) 15 2-122: MS (ES, Pos.): 417 (M +
1)+; HPLC retention tine. 6.49 mn. (Xterra M5 C18 (Waters, MIlford, M)
3.5 m 4. eequilibotamyvth 1&@%&#%&%53311@ m /min. Three nobile phases (nobile
phase A 95% 25nM anmoni um acetate + 5% acetonitrile; nobile phase B:
acetonitrile; nobile phase C. nethanol) were enployed to run a gradient
condition_fr m20 100 % A to 50% B and 50% C in 6.5 mn., to 100 %Bin 1
m n, 100%'B 1 mn and reequilibrate with 100 %A for 1.5 mn) 2-123:

(vt ors,  S5503 5 8 S%Ml )y 5%5 O R el e P a7, LM, Ot e
nobi | e5ph6§§?g(ap9 (?fop@m @5 rm’bl ?%ﬁg{@]@g@,ﬁg@ﬁﬁ@ﬂﬁ i fpgetonitrile;

nobi | e “phas Acet oni tr| anol) were enployed to

100 % & | OPRPRRS R 50 S0 RS SO Elutuz ., Lo

186 reequlﬂobﬁé ?Bﬁe‘ﬂ tal?etéﬁg'ﬂe/oIﬁot‘;ll%rphlas@C”}n@ﬂlan@l) Wt efiofddSo rits. ) : 465 (M +
1)+, 467( HPLC retention tine: 6. mn. (Xterra M5 5 C18 (Waters,

Mlford, M%)dle%t Sorfdliticth fPons 100G% Ab; 505 BVMnﬁ&)% € .if6 615l thifi,no 100YEB inrtohin, e
phases (m)bi | e phase A 95% 25mM anmoni um acetate + 5% acetoni tril e;.

nmobi | e phas@s B foardehdnbid jekquilibrate wich pdtageA @r Teniianol ) were enpl oyed to
run a gradient condition from100 %A to 50% B and 50% Cin 6.5 mn., to
100 %1B in 1 mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5
mn) 10 2-125: M5 (ES, Pos.): 433 (M+ 1)+, HPLC retention tine: 6.38 mn.
(Xterra MB-1G$8 (Waters, MIlford, M) 3.5 m 4.6 x 100 nm); Flowrate 1.6

m/mn. Three mobile phases
MS (ES, Pos.): 43% (M + 1)"; HPLC retention time: 6.38 min. (Xterra MS C18 (Waters,

Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three mobile phases
(mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile; mobile phase B:

15 acetonitrile; mobile phase C: methanol) were employed to run a gradient condition from
100 % A to 50% B and 50% C in 6.5 min., to 100 % B ir’1 1 min, 100% B for 1 min. and
reequilibrate with 100 % A for 1.5 min)

2-126:

20 MS (ES, Pos.): 501 (M + 1)*, 503 (M + 3)*, 505 (M + 5)*; HPLC retention time: 6.26
min. (Xterra MS C18 (Waters, Milford, MA) 3.5 ufn, 4.6 x 100 mm); Flow rate 1.6
ml/min. Three mobile phases (mobile phase A 95% 25mM ammonium acetate + 5%
acetonitrile; mobile phase B: acetonitrile; mobile phase C: methanol) were employed to
run a gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in

25 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

2-128:
MS (ES, Pos.): 579 (M + 1)*, 581 (M + 3)", 583 (M + 5)*; HPLC retention time: 6.10



(rmobi | e phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile phase
B: 15 acetonitrile; nobile phase C. nethanol) were enployed to run a

gr adi ent worzdi4is8t67f rom 100 % A to 50% B and 50% C i n @CH/JIreae3/p165¢8 100 % B
in 1l mn, 100%B for 1 min. and reequilibrate with 100 %A for 1.5 mn)
2-126: 20 M5 (ES, Pos.): 501 (M+ 1)+, 503 (M+ 3)+, 505 (M+ 5)+; HPLC
retention time: 6.26 mn. (XterraiL Cl8 (waters, MIford, MA 3.5 m 4.6

x 100 mm; Flow rate m / m Three bi | es j ase A 95%
25t ammsHPUR e A4S GT5 (aters SRl AIAT 2 Wbt & 1onaek B el BT e
nobi | e phase, C,_ et hanol ) were | oye I I tdzi on from
100 % A t®7@mmT§{e§ﬁaoa%%cﬁh¢*ﬁsr(m8.ggpﬁﬁ%?%W" fsﬁ%?@%% et 0056 B 1 or
473 iy ST LSRRk fpf 8 Bl USRS T
2004/ 058767 _PCT{.JP: . R KA TS ] Vabeanse % M inf or d,
MA) 3.5 rﬁ““&.géa‘g%é]’iéggﬁé?%ﬁgﬁ“glﬁoﬁt%mlgg m/n%'ro?.) Rﬁﬂr@ﬁm {r?obi I'e phasles

(mobi | & phase 1A0958435MM R THPRIHIIBEES @R 160 99K BEEEGR) ril e; nobile phase
B: ace onllt%rl’l e; ITD(EI I'e phase C. nmethanol) were enployed to run a gradient
condition from100 % A to 50% B and 50%C in 6.5 mn., to 100 %Bin 51
mn, 100%B for 1 mn. and reequilibrate with 100 %A for 1.5 mn) *2: HC
salt WO 2804{0®58i(67 PCT/JP2003/016598 188 Table 3*1 8 R R7 N Ar

X-(CHR)-(CRL R2)"-, R4 2N N Rs Y~ R6 nelting point Com EXx.
Xx-(CHR)n- (CRIR2)mY R6 R7 R8 -AT CO)



No. No. R4~N (solvent for R5 crystallization) H3 3-001 5 NCH3 CH3 Hr
151-153 CH (No solvent) 3 3-002 5 o> CH CH3 CH3 H H3 anorphous /_H.
142-144 3wW0Q8040sBIBC N CH3 CH3 HH3 \ \ / r (IPE) H3 OPNTUPBSBB#8 >H3
143-145 3-004 6 CNo CN_r (IPE) O/~J H3 0 3-005 6 CN/--CN CH CH3 CH3
Hr anmorphous O H3 3-006 6 \ ~\ NCH3 CH3 H H3 131-133 CN / r (hexane)
OOCH3 3-007 6 0 _CHCH3 CH3 H#8 anorphous Nr CH3 3-008 5 N CH3 CH3
H H3 ampr@ious r CH3 H3 3-009 6 N CH3 CH3 H \/Rsr anor phous CH3

X—(CHR%7~(CR'R?

m
R4§ N

RO
melting point
Com. Ex. X-(CHRY,~(CR'R%) ) O
o X 7 Y R’ R R Ar (solvent for
No. No. R N— t Tor
5 crystallization)
R
Ha
3-001 5 °>_O/—< )“— N CH, CH; H b_a, 151-153
(No solvent)
FO CHs
Ha
orphous
3002 5 o>‘o/—<3\'— CH CH, CH, H 2: | amorp
/ Ha
HeC Ha
3-003 6 N CH; CHs H 142-144
KQ_J‘O" " (IPE)
Ha
o
= HS
3-004 6 N N CHs CH; H 143-145
\ / o N'_ 3 3 T (IPE)
o Ha
= Ha
3-005 6 S N Y CH CH; CH; H r amorphous
o 3}43
o
) to 1133
006 6 0 N CH; CH; H 131-1
> &_ /—CN— ’ ’ r (hexane)
o © CHa
N\ Ha
3-007 6 o CH CH; CH; H amorphous
N— r
grOFC —2 )
o CHa
Ha
3008 5 /_Q_ N CH; CH; H C r amorphous
Q—ol CHa
Ha
3-009 6 @ N CH; CH; H C r amorphous
o] CHa
o




O WD 2004/ 058767 PCT/JP2003/ 016598 189 H3 3-010 6 CH CH3 CH3 CH3 oil H C
OH3 0il 3-011 6 CHCH3 CH3 H C H/ 2r 03-0125'" NCH3 CH3 H H3
110- 112 weoNoe4/(5Bs7sol vent) CH3 0 3-013 5 -o N CH3 CHPCTHB2003/0859% phous /
F3 OH3 -014 CH3 H - 205-207 *2 N CH 3-014 8 NH ~N_ ° (No solvent) CH3

1 ~o0 NH 3-0157LN/NNCI-BCI—Blsl-lgHarmrphous -N\V/ 1r O\-CH3 O

H .
3010 6 /—Q— CH CH; CH:; CH; 2:“ oil

CHa

=

H .
3-011 6 CH CH, CH, H 2 oil

-

CHg

H
- N CH, CH; H s 110-112
e Lf} f’CN— i i b—m (No solvent)
%O CHg
(o]
3.013 5 °=(O_ZD N CH; CH; CHs 2’ F amorphous
3
- T
°+ H .
© 205-207"

e

(No solvent)

<
3-014 8 NH N CHs CH» H
. ~ -

2 /i\
z S
o
o
0
I
w

LN) o hous
3-015 7 g— r—CN— N- CH; CH; H %2 ~ amorphou
° CHa
0
NH .
3-016 8 ll"'%of’CN— N CH; CH; H {a amorphous ™
N ¢ r
NH CHa
- _ N CH; CH; H o 94-96
2 g - & ’ ’ :@—Er (No solvent)
2 L cH
3
Ha *3
- — N CH: CH; H 215-217
>0 o —o/_<jN ’ i b—m (No solvent)
Ho-F e
3.019 7 it N CH, CH, H Ha amorphous
) _ O/—<:\/N— r
. _ Ha
amorphous

[0}
3.020 7 . _ . N CH; CHs
<

=
iu‘z

l
|

H

w




3-016 8 < NH2 ~N N CH3 CH3 H H3 anorphous -2 NH CH3 ~\ N CH3 CH3 H H3
94-96 3-017 9 O-( .N- / r (No solvent) O CH3 3-018 10 HO~{ N N CH3 CH3 H
H3 r 215-W0O720@1/058767 (No solvent) HOr, -0 O CH3 H H3 acorptoss1esss 019 7
/CN- NCH3 CH3 OH3 3-020 7 ~N- N CH3 CH3 H H3 anorphous O r CH3 WO
2004/ 058767 PCT/ JP2003/ 016598 190 3-021 7 o N CH3 CH3 H H3 anorphous _~r
CH3 OH3 0 3-022 7 r---CN- NCH31&®B H\ / anorphous 0 CH3 WD 2004/058767
PCT/ JP2003/ 016598 191 *1: Com No. = conpound nunber o, Ex. No. = exanple
nunber | 3.99] vent for _crystahlizati onN | PE:= GHsi s&br opy—=e rheﬁm"ﬂﬁé’ﬁ/ti cal
data o non-crysm ar g—descri bed below. 3-pg27 5 M5 (ES, Pos.):
514 (M+ 1)+, 51 ° HP Retention time: 6.77%in. (Xterra M C18
(Waters, MIford, MA) 3.5 m 4.6 x 100 mm); Flowrate 1.6 m/mn. Three

mobi | el phases ( m)b_il e_ph f_@S_% 250M aqponkym gpet at%@j+ F%ﬁ&ﬁt&@i trile;
(o]

CHa




nobi | e phase B: acetonitrile; nobile phase C. nethanol) were enployed to
run a gradient condition from2100 %A to 50% B and 50% C in 6.5 mn., to
100 % B iwoORoew/a3876X0 100% B for 1 min. and reequili brat @C®JPE030G598 A f or
1.5 min) 3-005: MS (ES, Pos.): 547 (M+ 1)+, 549 (M+ 3)+; HPLC Retention
time: 7.06 mn. (Xterra M Cl18 (Waters, MIford, MA) 3.5 m 4.6 x 100 mm;
Flowrate 1.6 mi/mn. Three 15 nd¥ll e phases (nobile phase A 95% 25V
ammoni um acetate + 5% acetonitrile; bile rase B: acetonitrile; mobile
phase C eCeandio =werpoBRhIypd lf%b U f‘éamg SR 58@385 {g)fon from 100 %A
to 50% B and 50% C in 6.5 mn. thg 100 %Bin 1 mn, 100%B for 1 mn. and
reequi | i brstalligation; Y= gisonroRy] $1h6% i n) 20 3-007: MB (ES, Pos.): 514 (M +
1)+, 516 (M + 3)+; HPLC Retention ti.me; 7. 0l mn (Xterra M Cl8 (Waters,
M I ford, lytéc.%dﬁﬁ o} gN-GrISGHCIFCURER BRI (Safgiebeq].bglo‘rﬁ'(/ nmn. Three nobile
phases (ng@'gé_e phase A 95% 25nM anmoni um acetate + 5% acetonitrile; nobile
phase B: acetonitrile; nobile phase C. nethanol) were enployed to run a 25

gr adi ept it KoM . 1. 100+ % % inB: &7Pndid.(Xterkd 100 % B
in 1 n n,ﬁﬁ@ée/?%)}é?%\%’?ﬁ’%@Mé?@fiﬁ%g@%ﬁﬁmloo Aot i )
3-008: I'VEEHad 34 (1h62988 1060 m)EFI6RIateAOS ml/mib.7Thred + 1) +,
579 (MW%Z%M(%M Fb%?ﬁ%%ig.sg mn (Xterra MB Cl8 (Wters.

Mlford, M@%'léplﬁaség (enﬁjol)@leg)hﬁ&%M?ZSHMW@@Iﬁa&tmﬂe/m%.acélfbnit-m'ie; mobi | e
phases (no |]| e phase A 95% 25nM ammoni um acetate + 5% acetonitrile; nobile

phase B: ﬁ’a@ﬁﬂ@?ha’sé iB: @cetomiilé; aneliRghase Crmtthamd) vemwemepleyrditoyetato run a 5

gradi ent condition from30% A, .50-%B and 20 % C to 50% B and 50% C in 6.5
mn., tog/h@Rndedhditionlrarh 100 DA% BIFdd add % C farfdS miwqlei 10050 & @ Wi 100 %
Afor 1.5 mn) 3-009: M5 (ES, Pos.): 597 (M+ 1)+, 599 (M+ 3)+;, HPLC

Ret entlDon100%® fot 3.184. midreequilitapteavithi tOOVB Acke L v@iBrs, MIford, MY 3.5 m

4.6 x 100 m); Flowrate 1.2 m/mn. Three nobile phases (nobile phase A

95% 25mM amoni um acetate + 5% acetonitrile; nobile phase B: acetonitrile;
nobi | e phase C. nethanol) were enployed to run a gradient condition from

30% A, 50398 and 20 % C to 50% B and 50% C in 6.5 mn.,

MS (ES, Pos.): 547 (M + 1)", 549 (M + 3)*; HPLC Retention time: 7.06 min. (Xterra
MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three

15 mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

20 3-007:
MS (ES, Pos.): 514 (M +1)*, 516 (M + 3)*; HPLC Retention time: 7.01 min. (Xterra
MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

25 = gradient condition from 100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

3-008:



to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate ,wth 100 %A for
1.5 mn) 15 3-010: M5 No spectrum (deconposition in LG M); 1H NWR (360
MHz, DvswDepospm 0.83 (3 H t, J = 6.4 Hz), 1.24 (1PCHJPmO03/®)6398L. 52 (4
H m, .79 (9 H m, 1.93 (3 H s), 2.29 (3 H s), 2232 (2H t, J=7.1
Hz), 2.39 (3 H s), 2.68 (2 H t, J =11.3 Hz), 3.46 (2 20 H d, J =11.7
Hz,), 4.00 (2 H d, J =5.9 Hz), 6% (1 H s), 7.47 (2 H s) 3-011: MS

(ES, Pos.): 596 (M+ 1)+, 598 +N%Jg' I?#]& Ret.ent.i on {d{e: A5 m n.
(Xterra 1%4@ (EBsPespa &l M 1) sf%ﬂ& M +’§{.}§“ etf.n%o&mfﬁglc}n%%%%\tﬁ%aat e 1.6
m/mn. Three 25 nobjl, h s, ( nobi,l se A-95% i acetate +
5% acet onMS GI&(Waigts Mﬁ?fﬁa@@fsé &E’efléﬁf fﬁ?‘&fﬁ@%’i rlaéslp%aﬁs{‘e E)fnh#g% hanol )
were enployed to ru . adi i,tion f. Y 0 and 50% C in
o5 m B e @hle Fhe S Do Fonps pgorb ool SR AR
100 % A for, 1.5 mn) 2004/ .l / ) %] 936 uPd3: M5 (ES,
Pos. ) : 61’;?0?%}? Srhaﬁ % a%!‘?@‘?ﬁﬁﬁ%%%&%?( @QX%H I%{%LC Roe}geen(t)i on tinme: 6.65
mn. (Xterra. o 4 " 93 30 FO%B EadsHHT 8.5 mith.OW r at e
1.6 5 /gﬁaﬁ{erl\l%ogéglogﬁo ﬂ?gé%’h‘glséeq‘s%(ﬁrr%%% phase ,5’\ 95% 25mM amoni um acet at e
+ 5% acefopyolgig i1bE PR ase Bin. asEiRBhilibikEwithbd PEARBESS nGn) net hanol )
wer e enpl {Syeg ({’Oo]% f.?lrluﬁmé)t g% I ent célndi ti oﬁ‘hf rom 100 % A to 50% B and 50% C
in 6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 % A for 1.5 mn) 10 3-015: M5 (ES, Pos.): 570 (M + 1)+, 572(M + 3)+;
HPLC Retesiggpon time: 7.05 min. (Xterra M5 C18 (Waters, MIford, MA) 3.5 m
4.6 x 100 nm; Flowrate 1.6 m/mn. Three nobile phases (nobile phase A
95% 25mM MBYES, Pos. RETAVE+ 1) 55020 H03) 1 HPLE Retention imep k%8¢ nsn. @éetdnitril e;
nobi | e phase C. nethanol) were enployed to run a 15 gradi ent, condition from
100" %14 t MSH0Y8 BWateds, AOE], IMAK3.5 wa,rf-6 x 1160 zow); JAe rate 3-2pplfmin. 1856 B for 1
mn. and reequi librate with 100 % A for 1.5 min) 3'01§57 M5 gtEﬁ Pos.): 629
(M + 1) +, nebile phases Gnabilegass ARSI EIBN APRANIUE 4e§tatg + 074 agelonitacs

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a

gradient condition from 30% A, 50 % B and 20 % C to 50% B and 50% C in 6.5 min.,

to 100 % B in 1 min, 100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

15

3-010:

MS No spectrum (decomposition in LC-MS); 'H NMR (360 MHz, DMSO-D6) & ppm

0.83 3 H,1,J = 6.4 Hz), 1.24 (12 H, br.s), 1.52 (4 H, m), 1.79 (9 H, m), 1.93 3 H, 5),

229 (3H,s),2.32 (2H,t,J =7.1Hz),239(3H,s), 268 2H, 1, J=11.3Hz), 3.46 (2

20 H,d,J=11.7Hz), 400 2H, d,J = 5.9 Hz), 6.45 (1 H,5), 7.47 (2 H, 5)

3-011:
MS (ES, Pos.): 596 (M + 1), 598 (M + 3)*; HPLC Retention time: 6.45 min. (Xterra
MS C18 (Waters, Milford, MA) 3.5 um, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three

25  mobile phases (mobile phase A 95% 25mM ammonium acetate + 5 % acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % Ato 50% B and 50% C in 6.5 min., to 100 % B in 1 min,

100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)



20 M5 C18 (Waters, MIford, MA) 3.5 m 4.6 x 100 nm; Flowrate 1.6 m/mn.
Three nobil e phases (nobile phase A 95% 25mM ammoni um acetate + 5%

acet oni t rwbDepo4/e581571 e phase B: acetonitrile; nobile pha®eTGr200evivaswl ) were
enpl oyed to run a gradient condition from100 %A to 50%B and 50% C in
6.5 mn., to 100 %Bin 1 mn, 100%B for 1 mn. and reequilibrate with
100 % A for 1.5 min) 25 3-019: MIIRES, Pos.): 705 (M + 1)+, 707 (M + 3)+;
1H NWR (300 MHz, CDC13) 8 ppm0.89 (3 H, t,.f =6.7 Hz), 1.17-1.40 (14 H,
m, 1.42-1.72 (4 H m, 1.81-1.93 (3 H n, 1.92 (6 H WD 2004/ 058767

PCT/ JP200 /3%6598 194 s), 2.00-2.07 (4H, m, 2.34 (2 H t, J =7.5 Hz),
2.44 (3 H J=1.1Hz), 2.51 (3 H s), 2.74-2.81 (2 H m, 2.90-3.04 (2

H n, 4. i,..] = 6.4 1Q-4. H . 28- 4 H m,
{01 R Bl o o i,
2y B (XS s St BRI, A 3{ .61 108 nzmg'ﬁm??tﬁlﬁf? T2 (6
EZ s), zsglgl?@%?_]lﬂlr‘%4ﬂgblg%pl&a%%ss®cfb¥le|ﬁha AgS‘go%%nﬁ/I%ongmﬂrﬂr(;ét&eliS%( 2JH: é OJ
= 6.4 Hz) 28 ’
( 2 HS) ac iltglétzilllé)%l(ﬂ?l%%hﬁ%olg ac:B’rl)mtéle ﬁlﬂb?ﬂéj‘_‘?}l&g %jgznefﬁl\z}lngﬁ :\37\;5:36 éri;HldKIKg)Q( 5(7)030
Mz, CDClgh aggra@iah@eo%tb% frdth 100 %JAfo 30% BEnd, 50% J:Snjs ARt 1toHOOH B ih. 45- 1. 55
2.00 (3 H mM, 1.92 (6 H 15 s), 2.04-2.11 (2H, m,
2-38'2-441(nﬁn|'100|%Bt8r 1 Jnif. I reedilibrate with neﬂ)%AaﬂosmS(rﬁmH s), 2.77 2.90 (10
H m, 2.94-3.02 (2 H m, 4.04 (2 H d, J=6.7 H,), 4.09-4.16 (2 H m,
5.27- 5.46 (12 H, n), 6.57 (1 H m), 7.30 (2 H, s) 3-022: 20 M5 (ES,
Pos.): 727 (M+ 1)+, 729 (M + 3)+; 1H NWR (500 WMHz, CDC13) 6 ppm 0.97 (3
H, 1lg4i§();gHz) 115140(1H m) 1.45-1.55 (2 H, m, 165180(2H

3, HE) M2 MS(ES Pog): moc(M Y13 SO k) Hflégl?ieén&@?n éﬁl Phodhin %ﬁef{aaﬁﬁ
.5 4 4C€1§é\7\h,‘ter§r}l\{lﬂ@r@7l\sléi Eié, urﬂ,)éi,:!6 ;{(@8 nerg% @d\g j’éﬁe 9% Iﬁ/mm. Chedd M

mobile phases (mobile phase A 95% 25mM ammonium acetate + 5 % acetonitrile;

= 7.
2.94
5. 28

mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
15 gradient condition from 100 % A to 50% B and 50% Cin 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

3-016:
MS (ES, Pos.): 629 (M + 1)*, 631 (M + 3)"; HPLC Retention time: 6.86 min. (Xterra

20 MS C18 (Waters, Milford, MA) 3.5 pm, 4.6 x 100 mm); Flow rate 1.6 ml/min. Three
mobile phases (mobile phase A 95% 25mM ammonium acetate + 5% acetonitrile;
mobile phase B: acetonitrile; mobile phase C: methanol) were employed to run a
gradient condition from 100 % A to 50% B and 50% C in 6.5 min., to 100 % B in 1 min,
100% B for 1 min. and reequilibrate with 100 % A for 1.5 min)

25
3-019:
MS (ES, Pos.): 705 (M + 1), 707 (M + 3)™; "H NMR (300 MHz, CDCls)  ppm 0.89 (3
H, ,J = 6.7 Hz), 1.17-1.40 (14 H, m), 1.42-1.72 (4 H, m), 1.81-1.93 (3 H, m), 1.92 (6 H,



25 *2: optically active compound *3: 1 Na salt WD 2004/ 058767

PCT/ JP2003/ 016598 195 Test Exanple [CRF receptor binding test] Mnkey
anygdal a werhe4sem7wer e used as a receptor preparati on. PCITAB00ER659AS used
as 1251 -1 abeled Iigand. 5 Binding reaction using the 1251-1abel ed |igand
was carried out by the followng nethod described in The Journal of

Neur osci ence, 7, 88 (1987). Prepart4 on of receptor nenbranes: Mnkey

anygdal a was honogeni zed in 50 mM Tris-HC1 buffer (p ) aining 10
MV MyCL12, s)2-AREBTAHam) %3h (2 is ud sd-aHzh 8406 I'}c ‘{gJ Forl ;’f??r%#c &g%ds)’ 10 the
precipitate was washed once w th Tris-l—& butfe The sgiegd ecipitate
was suspehdtd 812 b mnePPrR04EH gak A3 :‘H‘I#J G)g%&%}aﬂ\rﬁﬁﬁl 1@%@&2, 2
nmv EDTA, 0. 1% baovin | hum 100 kallikrein units/m aprotinin,
to obtai é-%gﬁé%gghé‘%’ g%&gg}lﬁﬁgoﬂ‘gaﬁ%cept or binding test: 15 The
menbrane preparation (0.3 ng protein/m ), 1251-CRF (0.2 nM and a test

drug were reacted at 25C for 2 hours. After conpletion of the reaction, the

reactign piﬁe)(.ture was filtered by suction through a glass filter (G- O
treate e 0.3% polyethylene imne, and the glass filter was washed

three tinps (\gﬁ Egﬂ???mﬁ)b%fl M?;)’GaﬁimR 800 RN, T L P fprh0i8%0@ X- 100.

After the wa e radioacti Vi 6f 'the filter 20 paper was neasured

in a gammg PS?%.E?Z),E%-@JZ%@?{ 9{% 1.25.1-3RP 1hawd.6sheg0 (21, mEacdi-poovas

carried out’in t presenc M CRF was taken as the degree of
nonspeci f o by Cii.m(gqfl, s).2502-CRB, (4BNS), 2.3e(2diLf1f LEaTEHZpet4e@H,id)E <t bo al
degree of “1251“CRF bi nding and the degree of nonspecific 125l -CRF bi ndi ng
was t akenHgg 21319348 6),ee7705.96 e, fii)2.928 DSGRH, )N di0A¢2 Hid, 25 6.4 HEDi tion
curve was obtained by reacting a definite concentration (0.2 nM of
1251 - @BF 406401 M@rH,an) SQBAT N (8 Hi mYrfs5D(l Baoh H¥sE Hrs)g under the
condi ti ons described above. A concentration of the test drug at which
bi ndi ng of 1251-CRF is inhibited by 50% (1 CSO was determ ned fromthe
i nhibition curve.

3-021:

MS (ES, Pos.): 753 (M + 1)*,754 (M + 3)*; "H NMR (500 MHz, CDCls) & ppm 0.97 (3

H, t,J = 7.3 Hz), 1.15-1.40 (1 H, m), 1.45-1.55 (2H, m), 1.84-2.00 (3 H, m), 1.92 (6 H,

15 s),2.04-2.11 (2H, m), 2.38-2.44 (4 H, m), 2.43 3 H, d,J = 1.2 Hz), 2.50 BH,s), 2.77-
2.90 (10 H, m), 2.94-3.02 (2 H, m), 4.04 2 H, d,J = 6.7 Hz,), 4.09-4.16 (2 H, m), 5.27-

5.46 (12 H, m), 6.57 (1 H, m), 7.30 2 H, s)

3-022:

20 MS (BS, Pos.): 727 (M + 1)*, 729 (M + 3)"; 'H NMR (500 MHz, CDCls) & ppm 0.97 (3
H, t,J = 7.3 Hz), 1.15-1.40 (1 H, m), 1.45-1.55 (2H, m), 1.65-1.80 (2 H, m), 1.84-1.98
(2 H, m), 1.92 (6 H, 5), 2.03-2.17 (4 H, m), 2.36 2 H, t,J = 7.3 Hz), 2.43 3 H, d,J=
1.2 Hz), 2.50 (3 H, s), 2.77-2.91 (8 H, m), 2.94-3.02 (2 H, m), 4.04 (2 H, d,J = 6.7 Hz,),
4.09-4.16 (2 H, m), 5.28-5.44 (10 H, m), 6.57 (1 H, m), 7.30 (2 H, s)

25
*2: optically active compound

*#3: 1 Na salt



WO 2004/ 058767 PCT/JP2003/016598 196 As a result, it was found that
conpounds 1-003, 1-004, 1-005, 1-007, 1-008, 1- 009, 1-010, 1-013, 1-014,
1-016, 1-W020041058%9, 1-021, 1-032, 1-038, 1-039, 1-040, PLI/IOAB3/0L65HE0.
1-051, 1-052, 1-053 1-054. 1-056, 1-057. 1-058 1-059 1-060, 1-061, 1-
062, 1-063, 1-064, 1-067, 1-068, 1-072, 1-073, 1-074, 1-077, 1-078, 1-087,
1-088, 1 5 089, 1-090, 1-091, 1-09¥951-098, 1-099, 1-103, 1-104, 1-105,
1-112, 1-117, 1-118, 1-120, 1-121, 1-122, 1-123, 1-125 1-126, 1-127,
1-128 1-129. 1-130 1-131, 1-132, 1-133, 1- 135 1-141 1-142 1-143.
1-144 1-145_ 1-148. 1-149 % 50, 1-151, 1-152, 1-153, 1- 154. 1-155,
1-156, 1-TesyExamplsdCR¥ rqagptor pinging test] 161 1-162) 1 163 1-164, 1-165, 1-
166, 1-167, 1-172,. 1-173, 1-177. 1-178, 1- 1- 1-183, 1-184,
1-188, 1 10 19%MZ ?tk“z/o%nygfaéf%em ragesoverg usedas ajre e&aﬂéﬂ’l 245, 1-251,

1-257, 1-262, 1p 1- 27 1- 284, 1- 285, 1-286, 1-287,
1506, 1305 1 I0RF Yasfeedas SpRveduggs 1200 155> 11550 1135

1- 337, .2-002, 25 , 10,
2011, S2-012, 22ULRE r%a«%%ys@g%? 51 g s s g b BRI a0,
2-021, 2- -4y 2 2 71981028, 2-029, 2-030,
2-031, 2 %aﬁg?ep%%%%’?%Jogﬁna@%ﬁd]%%og‘%%?‘fgQ%(o%g?) 2-038, 2-039, 2-040,
2- 041, 2-§%amgm%§l,m stol0fiémband45, 2-046, 2-047, 2-048, 2-049, 2-050,

2- 052, - 055, 2-056, 2- 057, 2-058, 2-059, 2-060, 2-061,
2-062, 2-063, 2vOaKey Anfffala Wasifinogén26@in 5 AOTri&HA Bffe2(pblr1.0) 2- 072,
2-073, 2-074, 2-075, 2-076, 2-077, 2-078, 2-079, 2-080, 2-081, 2- 082,
2-084, 2- OihfainidgA8GnM2MEEY, 2 ZaMEDTA afibdentZuf@Pat 48—00)93 g R}r(294mn;231@195
2-096, 2 20 097, 2-098, 2-099, 2-100, 2-101, 2-102, 2-103, 2-104, 2-105,
2- 106,102- 1@ fredpitdBywa@wad@d onge with Trig-HQlbuffer. 1Tir washed grecipitatesyasp- 115,
2-116, 2-117, 2-118, 2-119, 2-120, 2-121, 2-122, 2-123, 2-124, 2-125,
2-126, 2- s@pendedins0 naM Gbis-HGL pgter (I G6B conaivie, 10311%%1%% 20eM ERTH15 and
3-018 can be exenpllfled as ty ical ¢ ounds havi n é C50 va e of 50
nM or | es8:1%Boyiprsepay afhy ‘]@%J E(Sﬂ]cﬁpﬁ?jl b t?ﬂ taH’r%’?& ranc

i nvention ounds haV|ng a hlgh affinity for receptors have been
provi ded. p“lell?%‘;ggo%onpounds are effective agai nst d| seases in which WO

2004/ 0587E¥2Ppecep or%) d’%gtlegtSQB 197

15 The membrane preparation (0.3 mg protein/ml), 125I.CRF (0.2 nM) and a test

drug were reacted at 25°C for 2 hours. After completion of the reaction, the reaction

mixture was filtered by suction through a glass filter (GF/C) treated with 0.3%

polyethylene imine, and the glass filter was washed three times with phosphate-buffered

saline containing 0.01% Triton X-100. After the washing, the radioactivity of the filter
20. paper was measured in a gamma counter.

The amount of ***I-CRF bound when the reaction was carried out in the
presence of 1 uM CRF was taken as the degree of nonspecific binding of 125].CRE and
the difference between the total degree of 125[_CRF binding and the degree of
nonspecific 1251_CRF binding was taken as the degree of specific 125].CRF binding. An

25  inhibition curve was obtained by reacting a definite concentration (0.2 nM) of '’I.CRF
with various concentrations of each test drug under the conditions described above. A
concentration of the test drug at which binding of 1251_.CRF is inhibited by 50% (ICso)

was determined from the inhibition curve.



CRF is considered to be involved, such as depression, anxiety, Al zheiner's
di sease, Parkinson's disease, Huntington's chorea, eating disorder,

hyper t ensworzpo4gesteri ¢ di seases, drug dependence, epil epsy/Jpreos/elnsed
infarction, cerebral ischema, cerebral edema, cephalic external wound,
inflammation, imunity-related diseases, alopecia, irritable 5 bowel
syndrone, sl eep disorders, ep| | eps¥96 der matiti des, schizophrenia, etc. WD

o A sy R
represen r
]I:{g:O:DL\I/\IM ?]( ﬁp%eéy Oﬁgﬁ@i\%qﬂo{éﬂ)&%ci bhl’alrﬁ‘ol%&ub(&ga Qpr eseﬁ% edNi)? t L:a]
cyclic a%p%fg Wg&uﬁ[qsé %Oé%ltw#g gﬁég@g% (%%Sd[ll:d;%ﬁ?g%rrl\n%ge\'{“lc? ;hg to
8- menber e@@%t @ﬁ%%gf{%}; AL ﬂeoﬁri%gg,dldw’ﬁﬁ -G7h_Bal7Ky1- 967, 1088, 1.

Cl_4al kyl et weén érent "two’ carbon atons of the

cl
oe 'C LS4 ((gng*b%](Ci’gg#an 898, 1%0do° 1 3685Lh pAttiesh s L 11081 G pup1 IEERLEMEN ed

epenhdently on the same or di fferent

Car bO“ at ?-@ of_1bhe _gyChimsaqiing; 1- %2751 pz@aqu9hyds@>qy1m 1=13391-13%,i-s N or
CR10; Rl is %ydroden dlc2 oXy, Cl sal’kyl, C1 sal koxy Cl_sal kyI or

hydr oxy- Chzsal iwﬂ i1- 141321J1a3 W@wgemsou 163, Batdy-150%3-154, Byide.opess, leyano,
Cl_sal kyl ,  Ci_sal koxy:Cl_sal kyl" or ﬁydr oxy-Cl _5alkyl; mis an integer
selected fison-ss, 1,158, 1.357,41-a58] 1515901960y 1161, 1-162, 1-163, 1-164, 1-165, 1-
166, 1-167, 1-172, 1-173, 1-176, 1-177, 1-178, 1-179, 1-181, 1-183, 1-184, 1-188, 1-
10 195, 1-208, 1-213, 1-235, 1-236, 1-237, 1-243, 1-245, 1-251, 1-257, 1-262, 1-264, 1-
278, 1-280, 1-283, 1-284, 1-285, 1-286, 1-287, 1-288, 1-302, 1-304, 1-306, 1-308, 1-
319, 1-320, 1-332, 1-333, 1-336, 1-337, 2-002, 2-003, 2-004, 2-005, 2-006, 2-007, 2-
008, 2-009, 2-010, 2-011, 2-012, 2-013, 2-014, 2-015, 2-016, 2-017, 2-018, 2-019, 2-
020, 2-021, 2-022, 2-023, 2-024, 2-025, 2-026, 2-027, 2-028, 2-029, 2-030, 2-031, 2-
15 032, 2-033, 2-034, 2-035, 2-036, 2-037, 2-038, 2-039, 2-040, 2-041, 2-042, 2-043, 2-
044, 2-045, 2-046, 2-047, 2-048, 2-049, 2-050, 2-052, 2-053, 2-054, 2-055, 2-056, 2-
057, 2-058, 2-059, 2-060, 2-061, 2-062, 2-063, 2-064, 2-065, 2-066, 2-068, 2-069, 2-
070, 2-071, 2-072, 2-073, 2-074, 2-075, 2-076, 2-077, 2-078, 2-079, 2-080, 2-081, 2-
082, 2-084, 2-087, 2-088, 2-089, 2-090, 2-091, 2-092, 2-093, 2-094, 2-095, 2-096, 2-
20 097, 2-098, 2-099, 2-100, 2-101, 2-102, 2-103, 2-104, 2-105, 2-106, 2-107, 2-108, 2-
109, 2-110, 2-111, 2-112, 2-113, 2-114, 2-115, 2-116, 2-117, 2-118, 2-119, 2-120, 2-121,
2-122, 2-123, 2-124, 2-125, 2-126, 2-127, 2-128, 3-001, 3-004, 3-006, 3-007, 3-008, 3-
009, 3-015 and 3-018 can be exemplified as typical compounds having an ICso value of
50 nM or less.
25
[EFFECT OF THE INVENTION]

According to the present invention, compounds having a high affinity for CRF

receplors have been provided. These compounds are effective against diseases in which



with the proviso that when X is hydroxy or OR9, and nis O, then mis an
integer selected from1, 2, 3, 4 and 5; R4 is hydrogen, hydroxy,

hydr oxy- GYO=ab4088767cyano, cyano-C _sal kyl or Cl_sal | cylPCTMER@B0%SUE8767
PCT/ JP2003/ 016598 199 R5 is hydrogen or Cl_5al kyl; R6 is hydrogen,

G _sal kyl, C3_3cycl oal kyl, C3_8cycl oal kyl -dC 5a|ky| hydr oxy, d _sal koxy,
C3_3cycl oal kyloxy or -N(R11)Ri2; RP7and R8 are the same or different, and

03 Syl GaRBpIcoTm A Ky Be g MG b dPETR DRy IS AHREET WS,
R o Rk A ies o i R #9%?%%*% o
aryl %ﬁ%@%mm%wg@fﬁ ma%ﬁ% @Eﬁ?‘m%&b B orisa,

O ()R Qj’é ge}@ql N AR o AL SRR -1 O ARH R GA! MbFRID BRiMIble Wher ei n

each sai eroary I'S un tituted or = substituted with
Cl_bal i shi¥, dleubl e bonds; R10
is hya‘% éiél)ﬁve? dgolqaé%?e(% Paéé%?ﬁié%f%%o&gﬁl%&%gg%ﬁl%%r is aryl or heteroaryl
whi ch aryl or heteroaryl IS unsubstituted or substituted wth 1 or nore
substituents, which are the sane or different, selected fromthe group
consi sting of hal ogen, O _sal kyl, C3_8cycloal kyl, C2_5al kenyl, C2_5al kynyl,
Cl_sal koxy, Cl1_5al kylthio, Cl1_5al kylsulfinyl, Cl1_salkylsulfonyl, cyano,
nitro, hydroxy, CO2R19a, -C(=0) Rl9a, -CONR11bR12b, -0OC(=0 R19a, -NR

| 1 bCO2R19a, -S(O rNRL11bR12b, hydroxy-C2 5al kyl am no- C2_sal koxy,
trifluoronmethyl, trifluoronethoxy, difluoronethoxy, fluoronethoxy,

met hyl enedi oxy, ethyl enedi oxy and - N(R20) R21; with the proviso that when X
is hydroxy, Yis N, and the cyclic amno group is 5-nenbered ring, then Ar
is aryl or heteroaryl which aryl or heteroaryl is substituted wth at

| east one of substituents which are selected from hal ogen and
trifluoronethyl; R11 and R12 are the sane or different, and independently
are hydrogen, Cl_5al kyl, C3_8cycloal kyl or C3_8cycl oal kyl -Cl_sal kyl; Rlla
and Rl12a are the sane or different, and i ndependently are hydrogen,



Cl_sal kyl, C3_8cycl oal kyl or C3_8cycl oal kyl -C1_sal kyl ; Rl11lb and Rl12b are
the same or different, and independently are hydrogen, WO 2004/ 058767
PCT/ JP200800065138767200 Ci _sal kyl, C3_8cycl oal kyl or PCT/JP2003/016598
C3-8cycl oal kyl -d _5al kyl; R13 is hydrogen, Cl-5al kyl, C3-3cycl oal kyl,

C3- 8cycl oal kyl - C1- 5al kyl , Cl1_b5al koxy- C1_5al kyl,
C3_8cycl oal kyl oxy- Cl1-5al kyl or ph ; R14 and R15 are the sane or
different, and independently are Qéﬁ@ggen,‘ Cl-5al kyl or aryl -Cl-5al kyl ;
R14' and R sa are the sane or dif t, and independently are hydrogen,

Cl-5al kyl or aryl -Cl-5alkyl.; RL6 is hyvdrogen - I I teroaryl,
oG sl Kyt A R paig e S aarR PN RS Grhyy MR g i cyeliEt eroary

hydr oxycar bonyl - C1- 5al kyl .. hydr, - al kyl , Cil-5al koxy- C1-5al kyl,
anino-Cl-%gmﬁﬁpyqﬁﬁﬁﬁ?ﬁ¥ﬂ%k%%@égmﬁﬁFgﬁ#%P%%%?o-C1_5a|kyI, C - sal kyl t hi o-
Cl-5al kyl or am nocarbonyl - Cl-5al kyl; R17 and R18 are the same or

different, and i ndependently are hydrogen, CR%5alkyl, C3-8cycloal kyl,
C3_3cycl oal kyl - Cl1-5al kyl, d -| oacy] i a -1 K carbonyl or aryl- Cl.5
alkyl 0 xyc arbo nyl; orXRE@Rhd (G8 R e takeN t pgéfher to form - CH2-,
-CH2CH2-, - CH2CH2CH2- or - CH2CH2CHZ p i g=an integéflsel ected fromO,

1, 2, 3, 4 and 5; gisOorl; R19 i B* n Qr -5al kyl; Rl19a is hydrogen
or C-5alkyl; rislor2; R20 and R2as the s& or different, and

i ndependent |y are hydrogen or d -5al kyl), indivdual isoners thereof,
racemc or non-racemc m xtures of isomers thereof or N-oxide thereof, or
phar maceutical ly acceptable salts and hydrates thereof. 2. The

pyr r ol opy r(ivht@inthe oyclizyamtiod gpyupiisirepecseised bathiedellewingtimuledlili t h the cyclic
am no group according to claim1, which is a conpound represented by the
followng formula [111]: WOX20GHRYS8TEY ROGT/ JP2003/ 016598

5

R

in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or Cy4alkylene-
O-C;.4alkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CRle)m-(CHR3)n-X, R* and
R’ independently on the same or different carbon atoms of the cyclic amine;

X is cyano, hydroxy or -OR%

Y is N or CR';

R!is hydrogen, hydroxy, Cysalkyl, Cysalkoxy-C;.salkyl or hydroxy-Cj.salkyl;

R? is hydrogen or Cy.salkyl;

R? is hydrogen, cyano, Cy.salkyl, Cy.salkoxy-Cysalkyl or hydroxy-Cj.salkyl;

m is an integer selected from 0, 1, 2, 3, 4 and 5;

nisOor1;
with the proviso that when X is hydroxy or OR’, and n is 0, then m is an integer selected
from1, 2, 3, 4 and 5;

R* is hydrogen, hydroxy, hydroxy-Cy.salkyl, cyano, cyano-Cysalkyl or

Cisalkyl;



201 RB R NG (CHRn (CRIRRM N-Ar [I11] R4 N--~(NR5 Y Rs (wherein the
cyclic amno group is represented by the following forrmula [IV]:

NC- (CHR3)WB-20@RE82) m R4 N- [1V] R5 in which the cycli ®@CanPuo3/grése is a
3- to 8-nenbered saturated cyclic amine or a 3- to 8-menbered saturated
cyclic am ne bridged with Cl-5al kyl ene or Cl-4al kyl ene- O C1-4al kyl ene
bet ween anybdifferegt tvvﬁ carbon d®8ms of the cyclic amne, which cyclic
amne is substituted with a group represented by -(CR R2)m (CHR3)"CN, R4
and R5 |ndeperﬁiéﬁ¥1¥c§f°gfr’ilqrt%-5§]§ﬁ£ or different >c/ar (bon atg)ms(of t%e cyclic

amne; Yis Nor. CRO Rl js dr.ogen, [ - Kk

IC; ﬁ%rgxy;} d ;:SBSSIW( YdéBSerhng?giiz %%@Q‘E@Wﬂ CC?%V Cfc’% ﬁm??r%%ﬂé%]’ DYy 5 ) kyl; R3
, , = oxy-Cl-5 I hyd - C1- X

i an et Mo RGP OR S a8 soors: e

hydr ogen, hydr quy droxy-Q - J - G oelrl- ;
R5 is hydrogenqﬁrahe®§§?%ls?mﬁ§%@é L%%gg’ﬁ‘fep%@@? %l/‘sl l,g’%@éég’c%g?c’gg%k??! a

C3_gcycl oal 7 Cl- _E1- kl.g)gy | kyl

;1 Nc(j R 1) Rl(ézllﬁggyl’%ﬁggé%yel’ ‘?#e&@gmrrléylor&%&ﬁ?’?’e en%x,y’c%ﬁ%g?(%z’gge née(r)li(?/yogr e
ydr ogen, Infpriikpiize _ e | }g

hydr oxy, %lgﬁgggﬁg;l?x? g?S §c|’o§|@ﬁ§| z%a?a’- Jlill?% (I:é) 2?1@’ qgg?deZ)L%ﬁhzgglngyl ,

T
PCT/ JP200g&/ 016598 CH=CH-;

R’ is Cpasacyl, Cioalkoxycarbonyl, aryl-Cy.salkyloxycarbonyl, -CO-O-
CHR'-0-CO-RY, -P(=0)(OR™*)OR'®, -CO-(CH,),-(CHR*)-NR''R", arylcarbony]
or heteroarylcarbonyl, wherein each said acyl, aryl and heteroaryl is unsubstituted or
substituted with Cy.salkoxy, and Cj24acyl optionally includes one to six double bonds;

R¥ is hydrogen, Cj.salkyl, halogen, cyano or -CO,R";

Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, Cy.salkyl, Csscycloalkyl, Cs.salkenyl, C,.salkynyl, C;.salkoxy,
Crsalkylthio, Cy.salkylsulfinyl, Cy.salkylsulfonyl, cyano, nitro, hydroxy, -

CO,R™®, -C(=O)R19", -CONRM*R'®, -OC(:O)Rl%, "NR™CO,R!* _S(O)INRlleIZb,
hydroxy-C,.salkylamino-Cy salkoxy, trifluoromethyl, trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RZO)R21; with the proviso that
when X is hydroxy, Y is N, and the cyclic amino group is 5-membered ring, then Ar is
aryl or heteroaryl which aryl or heteroaryl is substituted with at least one of substituents
which are selected from halogen and trifluoromethyl;

R™ and R*? are the same or different, and independently are hydrogen,
Cy.salkyl, Cs.scycloalkyl or Csscycloalkyl-Cysalkyl;

R™® and R are the same or different, and independently are hydrogen,
Cy.salkyl, Cascycloalkyl or Csgcycloalkyl-Cy.salkyl;

R and R are the same or different, and independently are hydrogen,



202 or -CH=CH CH=CH-; R10 is hydrogen, Cl_5al kyl, hal ogen, cyano or

-CO2R 9; Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted
or substiwoteek/ossicrh 1 or nore substituents, which are Po#/JB2008/00H598
different, selected fromthe group consisting of halogen, Cl_salkyl,
C3_3cycl oal kyl, C2_5al kenyl, C2_5al kynyl, Cl1_5al koxy, C1_5al kylthi o,

Cl_5al kyl sul finyl O sal kyl sul fony90 cyano, nitro, hydroxy, CO2R19a,

-C(=O) R19a, - CONR11bR12b, - :Oi? 9a.. - NR11bCO2R193, -S(O), NR11bR12b
hydr oxy- &j@%k@@?ﬁcﬂﬂf‘ﬂ@i%%ﬁ%’ﬁ gﬁ‘tyfipﬂﬁl.}:lﬂf omet hyl , trifluoronet hoxy,

:‘Ng'é% RoL: “%*yﬂalagr:w%%g%ﬁ ?q%lﬁyy;gﬁ%:c “%iéaﬁl?ﬁ?é%é&??%gféF?-%Eﬂ%v‘&%sﬁ@?g are
, 3 8 - ;

R{22°2?|2 @lﬁgﬁgiﬁi@-sécﬂ%ﬁ‘f?ﬁ@?%ﬁf-é’aﬁyﬁﬁr pﬁ%@%mé%& y are hydrigen,yh C1. sal kyl

C3 3 8C - Ci >

Griorent. and KhaltBacke PR e or Brsal SHainlpe iy SRUEEA, | 02, DaTe DF

C3_8cycl oal akyle 1 R13 is hydrogen, Cl_sal kyl, C3_8cycl oal kyl
C3_8cycl 8%—55%@?22&5%”5¥1=o _sal koxy- Cl_sal kyl ,

C3_3cycl oal ky! ogay= fJq 188 k¥ heQhmRde itteredRldhdi ifddpeadationrOnydedgenal kyl ;  Rl9a
is hydrogen or Cl _salkyl; r is 1 or 2; R20 and R21 are the sane or

di fferentcl_sang,] bpﬂ?p@?_g{ﬂfﬂj y are hydrogen or Cl1_5al kyl), individual
i soners thereof or racemic or non-racem ¢ m xtures of isoners thereof, or

phar maceut i cal | p**aCierpogdal €, sityll sarqly Hetbyodryat aegl- Cheilgdfhete@oaryhe:.salkyl,
pyrrol opyri mdine derivative substituted with the cyclic am no group
accor di nghydeo:oi- @i sl edregeabeny Gy shllay bhlydroxyphenyl- Wkt lnCivalkoxi  t he
cyclic amno group, in, n, Rl, R2, R3, R4, Rs, Re, R7, R8 and Ar are as
defi ned i@l ranginoiGadilizyld guanidinetnetlkyl mercapo-Grsafabdmisalkgithifon- r aceni ¢
m xtures of isoners thereof, or WO 2004/058767 PCT/JP2003/016598 203
phar maceu€i-w#iyl gt amineptrhptd-Garksland hydrates thereof. 4. The

pyrrol opyrim di ng, deriyatiye substituted with the cyeliG,amgag oroup

Cysalkyl, Cs.gcycloalkyl, Cs scycloalkyl-Cysalkyl, Cra0acyl, Ci-oalkoxycarbonyl or
aryl-Cy.salkyloxycarbonyl;

or R* and R' are taken to gether to form -CH,-, -CH2CH,-, -CH,CH,CH,-
or -CH,CH,CH,CH;-;

p is an integer selected from 0, 1, 2,3, 4 and 5;

qisOor1,;

RY is hydrogen or Cy.salkyl;

R is hydrogen or Cy.salkyl;

ris1or2;

R% and R*! are the same or different, and independently are hydrogen or
C1salkyl), individual isomers thereof, racemic or non-racemic mixtures of isomers

thereof or N-oxide thereof, or pharmaceutically acceptable salts and hydrates thereof.

2. The pyrrolopyrimidine or pyrrolopyridine derivative substituted with the cyclic
amino group according to claim 1, which is a compound represented by the following

formula [II1]:



according to claim2 represented by formula [I11], wherein Yis N, nis O
R, R2, R4 and R5 are hydrogen; the cyclic amno group, in, R6, R7, R8 and
Ar are aswoebeasarern claim 2; individual isoners there®@CTAP2003/0BIIL Or
non-racem c m xtures of isoners thereof, or pharmaceutically acceptable
salts and hydrates thereof. 5. Theajﬁgrrol opyrim di ne derivative substituted
with the cyclic am no group accor g toclaim2 represented by formula
[111], wherein Yis N the cyclic anmino grouprfs a 4- to 7-nenbered
saturated cyclic amne; in is an integer sgteciled fromO, 1, 2 and 3; nis
0; R, R2, R4 and R5 argchygHRYgeor'ARG, i s net 'NR¥ and R8 are the sane or

different, and independently are hy en, or =\sal kyl ;] AT} s phenyl or
pyridyl which phenyl or pyridyl ig st Nutded /Nth two or three
substituents, which are the sane or_g erenN,—(seI ected fromthe group

consi sting of hal ogen, Cl1_3al kyl, @1_3al koxy, CR°3al kyl t hi o,
trifluoromethyl, trifluoronethoxy and -N(R 20)R 21 (wherein R20 and R21

are the Saifdh ofll GLAL Etno AOG SHEFERANANY te MIBWASHREAR [PV]:CL 3al kyl ),

i ndi vi dual” "1 somer er eof mc or "non-racemc mxtures of isoners
thereof, or pharmaceutical 'Ncﬁ—géﬁﬁ“ abgg_ﬂﬁglts and hydrates thereof. 6. The
pyrrol opyrimdine derivative substi t)TJt ] e cyclic am no group
according to claim2 represented by formg 1IN+ wherejn Y is N the
cyclic amno group is a 6-nenbered satur clic amne; inis O or 1; n
is 0, R, RR, R4 and R5 are hydrogen; R6'is nethyl; R7 and R8 are the sane
or different, and independently are hydrogen or nethyl; Ar is phenyl which
phenyl is subst intwiiieldthsidytlid aminorgroupise 3- suBsnamhesest safurisl elcligraminpe same
or different, selected fromthe group consisting of chloro, brono,

C1_3al kyl or C3- ®-omperedsatgeated ycke aminerhridgad mawespikyleps P Fmﬂﬂaﬁ&eﬁ oxy

and di net hyl am no; individual _isoners thereof or ﬁacetirirligc or n acem c

n-r
m xt ures SFCu@lktoe/toeces 2npdifferpy biye carbes g8 msAFANG SXs ragmfeh@'?’éc&, or
pharmaceutically acceptable salts and hydrates of 3 T 4

pyr 1 ol opyFYCREURRISSY §t}tg§§gv&tg§tgr9m Eeﬁr%ﬂtﬁé E}ﬁé@%ﬁ"&@éﬁ% Pf‘o&gf' }éugnd
according,t0 cl ai repr esent ed. | 1] .Y is CRLO; the
cyclic aanB]d%B?IB:{‘?B&y Pﬂﬂ’erf,amﬁf,r %@eﬁgﬁgh%dﬂlgdf&%‘a ‘Y%%E%Egl?e’ R10 and Ar are
as defined in clYa}gWgr; iondi vi dual isonmers thereof or racemc or

non-racem ¢ mxtures of isonmers thereof, or pharmaceutically acceptable

sal ts and hydrageg HRgJRR hydfoxy 0Ly O amBki-a; Bak flesrihyatoxy€C;sulkyti t ut ed
with the cyclic am no group
R? is hydrogen or Cy.salkyl;
R? is hydrogen, cyano, Cysalkyl, Cy.salkoxy-Cy.salkyl or hydroxy-Ci.salkyl;
m is an integer selected from 0, 1, 2, 3, 4 and 5;
nisOor1;
R* is hydrogen, hydroxy, hydroxy-Cj.salkyl, cyano, cyano-Cy.salkyl or
Cisalkyl;
R® is hydrogen or Cy.salkyl;
RS is hydrogen, Cy.salkyl, Cs.scycloalkyl, Cs.scycloalkyl-Cysalkyl, hydroxy,
Cy.salkoxy, Cs.scycloalkyloxy or -N(R™R™;
R” and R® are the same or different, and independently are hydrogen, halogen,
Cisalkyl, Cs.gcycloalkyl, Cs.scycloalkyl-Ci.salkyl, hydroxy, Ci.salkoxy,
Cs.scycloalkyloxy, -N(R”")Rlz"’, -CO,R", cyano, nitro, Cy.salkylthio, trifluoromethyl or

trifluoromethoxy; or R” and R® are taken together to form -CH»-CH,-CH;-CH,-



according to claim2 represented by forrmula [I11], wherein Y is CRLO; nis
0; RL, R, R4 and R5 are hydrogen; R10 is hydrogen or hal ogen; the cyclic
am no gr owp,20mo0sRG7 R7, R8 and Ar are as defined in cl &CmJIR2008/nth59% dual

i somers thereof or racemic or non-racemc mxtures of isoners thereof, or
pharmaceutically acceptable salts and hydrates thereof. 9. The

pyrrol opyridine derivative substitdft%d with the cyclic am no group
according to claim?2 represented by formula [I11], wherein Y is CR10; the
cyclic arRm&H=§tEGHS(dH5 4- to 7-menbered saturated cyclic amine; inis an

hydr ogen: Rb. i S roReRTCrloRa lden R B EBR i rer ent, and
independéntlyae.h r ogen_ or .Cl.5al ; |, S: | ; Ar is
phenyl or pyri dé’ils\ﬁ%lﬁc?ﬁgg[ﬁreoﬁwl W(])t?c %p@f??éfyqe%gmgﬁggﬁg{bgggﬁ d\iq\{rts tti@v\lggd?)r three

bst i whi ch .ar. '
Lo A8 By B s U e R orovo

L1111 or of5k Rihe of O OB KN EONRRY, Cobercok, CRARoANd F21 are

t he sane ere ependen are hydrogen or Cl1_3al kyl);

i ndi vi duat}_gaﬁg{@?os dl-gfﬁk?mlﬁﬁgl @@ﬁ&gjsqlf?ﬁy]p@lanb,aﬁ@aj Igydraxgtur es of isoners

thereof, o faceutically acceptabl e salts and hydrates thereof. 10.

The pyrr otggywi,dbgi@zﬁ(é?aj NEONREP D SOTL0YRI“ Wi NR {C@ R cAS(0) MR B Br oup
according to clai represented by fornmula [I11], wherein Y is CRl; the
cyclic amiifRo0C2 k1985867, Bkbky, RAAOSOG LA BriflBOH Nt vy, difluerogethatyer ed
saturated cyclic amne; mis 0 or 1; nis O Rlzo , R4 and R5 are

hydr ogen; filRSrolethvay,hyutthyRiedindg, REykrnedioxpasbRODRUL f f er ent, and

i ndependently are hydrogen or nethyl; R10 is hydrogen; Ar is phenyl which
phenyl i s subst REund®R ferelthe seme arrdi wp@tearsdjmémetnd@rﬁ%s%remrea%re the sane

or different, selected fromthe qroup consi sting of chloro, brono,
C1_3al kyl Cre@ikdaCkesxgloalsy! Ffaegydioaleyl-G¢rspitior onet hyl , tri fl uor omet hoxy

mxtures of T sBusmad R R s BruRrEReae ndrrsr o pent iioBel {°ana”
hydr at es ereaf .. 11.. The : r ql |k di .or pyrrolopyridine derivative
subst it ut g&:“%ﬁhc%"ﬁ: d(?f/l?ﬂ @yé (ﬁ%}%}ﬂg&u’ﬁag{?%ordi ng to claim1, whichis a

compound epr esgmb gty Ry bRGnE ArhOYf AfferchR i biichefldentiParclvbiogtits) h (CRLR)m

Cisalkyl, Cs.scycloalkyl or Cs.scycloalkyl-Cysalkyl;

R® is hydrogen, Cy.salkyl, Cs.scycloalkyl, Cs.scycloalkyl-Cysalkyl, Cy.salkoxy-
Cysalkyl, Csgcycloalkyloxy-Ci.salkyl or phenyl;

RY is hydrogen or Cy.salkyl;

R' is hydrogen or Cy.salkyl;

rislor2;

R?® and R* are the same or different, and independently are hydrogen or
Ci-salkyl), individual isomers thereof or racemic or non-racemic mixtures of isomers

thereof, or pharmaceutically acceptable salts and hydrates thereof.

3. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 2 represented by formula [II1], wherein Y is N; the cyclic amino
group, m, n, Rl, Rz, R3, R4, RS, R(’, R7, R® and Ar are as defined in claim 2; individual

isomers thereof or racemic or non-racemic mixtures of isomers thereof, or



4 R5 YR6 (wherein the cyclic amno group is represented by the foll ow ng
formula [VMI]: HO(CHR3)n (CRIRZ)m R4 N [VI] R5 in which the cyclic am no
group i s woeowassB7menbered saturated cyclic amne or &CIAIP203Btasesrber ed
saturated cyclic amne bridged with Cl1_5al kyl ene or Cl_4al kyl ene-
O Cl_4al kyl ene between any different two carbon atons of the cyclic anine
\(mc:—l%) c;c/](EII i cF:Man‘i ge ::&s_) sugstitut ed@0#ith a group represented by -(CRLR2) :
n OH, an i ndependen on the sane or different
of the cy&lamacawqaliyaweipéabﬂ@%#“@é ?/drﬁfsh@reﬁ;drogen, hydr oxy, ((:)arts)glnk;l]tons
Cl_5al koxy- C1_5al kyl or hydroxy-Cl_5al kyl; R2 is hydrogen or G _sal kkyi ;
R3 is hydrogen, cyano, C _sallcyl, d 5al koxy-Cl_5al kyl or B ,

hydr oxy- G _sal kyl ; 2004/.058767 PCT/ JP2 : i i
;sgl gct rend_ S~r om 0, :?}’”?,C’pﬁ?lmlt 3% erg’;aﬁvcn?%géﬁgéd%ﬁﬁﬁ%ﬁgﬁ%ﬁg%?goﬁa; n;[/vﬁgﬁr n
, is an.integer ,sel ect . R {Isrh
Eggr oXYy, ar‘fﬁ%ralﬂg;}% lrl&% rﬁwe?enggdag%@%él’gA%I_I]C%hgr;érrﬁgﬁs g’rm%ﬁ-}gz}{l(w;r&ggni s
rogen - 9a : | hv.d 15 . . .
G2 eyl it PP s e S B, R A e B o7

- N(RL1) RL2:. ' i
i ogen. S R O o e el o ky! - CL- Sal ky!

hydr oxy - ﬁd k Qe
) . SphrRAl XMy actn A0y sliRahl ny@sies thdidfl | @) R12a, - CO2R13, cyano,
nitro, Cll-ﬁéarlfi yl thi 3' trifluoronmethyl or trifluoronethoxy; or R7yand R8
are taken together to form-CH2-CH2- CH2-CH2 or -CH=CH CH=CH; R10 is
hydrogen, Cl1-5al kyl, hal ogen, cyano or -CO2R19; Ar is aryl or heteroaryl
whi ch aryk. or Neiegsyemilopyrinsidine slatiedtive stlstitwed withhe ¢yglie gmino group

according to claim 2 represented by formula [III], wherein Y is N; the cyclic amino

group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 0, 1, 2

and 3; nis 0; R}, R?, R* and R’ are hydrogen; R® is methyl; R” and R® are the same or

different, and independently are hydrogen or Cy.salkyl; Ar is phenyl or pyridyl which

phenyl or pyridyl is substituted with two or three substituents, which are the same or

different, selected from the group consisting of halogen, Cysalkyl, Ci-zalkoxy,

Cy.salkylthio, trifluoromethyl, trifluoromethoxy and —N(RzO)R21 (wherein R* and R*

are the same or different, and independently are hydrogen or Cysalkyl); individual

isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

6. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 2 represented by formula [I11], wherein Y is N; the cyclic amino
group is a 6-membered saturated cyclic amine; m is 0 or 1; nis 0; Rl, Rz, R* and R’ are
hydrogen; R is methyl; R7 and R® are the same or different, and independently are
hydrogen or methyl; Ar is phenyl which phenyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
chloro, bromo, Cy.3alkyl, Ci.salkoxy, Cysalkylthio, trifluoromethyl, trifluoromethoxy

and dimethylamino; individual isomers thereof or racemic or non-racemic mixtures of



with 1 or nore substituents, which are the sanme or different, selected from
the group consisting of hal ogen, Cl-5alkyl, C3-8cycloal kyl, C2-sal kenyl,
C2- 5al kyrnwb,20@1058m7koxy, Cl-5al kyl t hi o, Cl-5al kyl sul fi ®¢gr/JP2003/016598
Cl- 5al kyl sul fonyl, cyano, nitro, hydroxy, CO2R19a, -C(=0) Rl9a,

- CONR11bR12b, OC( =O R 19a, -NR11bCO2R 9a, -S(Or NR11bR12b,
hydr oxy- C2_5al kyl ani no- C2- sal koxy, 284 f | uororret hyl, trifluoromethoxy,
di f | uor onet hoxy f | uor onet hoxy, nethy |ox | enedi oxy and
- N( R20) mﬁemﬁstth@fﬁ%owfé‘&méﬁuf%ib ACGEERP eYS"r &Xhﬁﬁf&&%ﬁ%ﬁ "&felic anino group
is 5-nenbered ring, then Ar is aryl or heteroaryl which aryl or heteroaryl
is substituted with at Ieast one of substituents which are selected from

hal ogen a dtri Iuor nie %%%%tg{%ﬁ%%&%ﬁgvl{hq el yla%grrléj.klfofusrent’ and

[ ndepende tly ate cycl oa

3 meyel gl cﬁw B RSy ST 65

C3- 8cycl | K 2004{0R8 0T , P 7 RIb and
R zb are PRbaR T RO BT ROAR Aes %ﬁ?ﬁ?gﬁ‘?ﬁﬁgﬁﬁéﬁfﬁ c1_salkyl

C3_3cycl o (3r36 1es BYH6 A8RMh eal kyl,
C3_3cycl oﬂ‘: bﬁ{iua‘?%g 3cyci¥%gf)§ljyljl§¥%1%)§?€é Il%lelaaégd krgiy Cl 5al %E/afr

C3_8cycl Oahéfwaee%cﬁimklkmble@ﬁltmrwyhrat&ﬁere@f hydrogen or Cl_5al kyl; Rl9a
i s hydrogen or Cl_5al risl 2; R20 and R21 are the sane or

different, and i ndependent ly are hydr ogen or Cl_sal kyl), individual

i soners thereof or racemc or non-racemc mxtures of isoners thereof, or
phar maceusi cal | Yhapgeapiogidnesddrivatienibbtjidedtvath thheydisfaminQ grofipe
pyrrol opyrimdine derivative substituted with the cycljc am no 1%rogtlp
accor di nga¢aorchhg1tomlalm 2 eqpr%etnd &l f@wﬁlbfﬂﬁ]slvahGFWYW% eimisY; Rs Ki; Rt he
cyclic amno . group Ny R2, ,. R4, R5, R6, R7, R8 angl% £ as
defined i ﬁnQRaﬂrmhyirogmdi Vpsdl@mrogemﬁ,bg]pgeq e SEHC BMINCFTGHP-cD Yracemni ¢

m xtures of _isoners thereof ceutl aII acceptabl e salts and
hydr at es ERbABSE. asﬂsﬁneﬁwécwar%ﬁ%ﬁva? “P‘Fés gﬁ eég‘fl%g’f)f’trﬁ? GCwith the

% g lr |e|C n a?rr*qgtu%s %? ﬂsorng(r:s; gli%lﬂf gé gﬁarﬁaag‘éuq]cal%y acceptggl% N anla%yfdpartggjthgeg%/]

9. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 2 represented by formula [III], wherein Y is CR'Y; the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 0, 1, 2
and 3; n is 0; Rl, RZ, R* and R° are hydrogen; R® is methyl; R” and R® are the same or
different, and independently are hydrogen or Cy.salkyl; R is hydrogen or halogen; Ar is
phenyl or pyridyl which phenyl or pyridyl is substituted with two or three substituents,
which are the same or different, selected from the group consisting of halogen, Cj.salkyl,
Cy.3alkoxy, Cy.salkylthio, trifluoromethyl, trifluoromethoxy and —N(RZO)R21 (wherein
R? and R*! are the same or different, and independently are hydrogen or Cy.zalkyl);
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

10. The pyrrolopyridine derivative substituted with the cyclic amino group

according to claim 2 represented by formula [III], wherein Y is CR!?; the cyclic amino



selected from1, 2, 3, 4 and 5, nis 0; Rl, R2, R4 and R5 are hydrogen; the
cyclic amno group, R6, R7, R8 and Ar are as defined in claim11;

i ndi vi duaWwoi2eensss7t her eof or racem c or non-racem ¢ MmMPKTUPE®3/0f6598S0Ner S

t hereof, or pharmaceutically acceptable salts and hydrates thereof. 14.
The pyrrol opyrim di ne derivative substituted with the cyclic am no group
according to claim11 represented ®Pformula [V], wherein Y is N the
cyclic amno _group is a 4- to. 7-nenbered saturated cyclj:coamngs in is an
i nt eger sSIO8B iscOeshened Sﬂturﬁﬁ@‘:@?ﬁﬁmlgaéﬂnsgﬁ?r ]%?,ls 9?41¥a > Rs R #Sdr ogen:

205 3 11 chunviesa RN HIGHE R 1 Sar b Ayt g6 SAPRSFEATAES phony” o
Subst 1 ¢ g\gﬂ@?g‘?ﬁprﬁfgﬂé{@gﬁ?ﬁ%ﬁ%‘gﬁ%e%?‘“%g?qf‘%lﬁ‘gf%i?? PRE SRR o
Cri11 vor ofBrse ot A iR Rtle ko Rl el Pl ik g oomsiving ) oy
the same of il GHER! ¢, 21! BAGRERIANLLMy AR, BXHORGRANAL ufhodFhétiddy Wi th

i SO a en'the cy€l J

t he prov yclic amno group 1s 5-nmenbered ring, Ar is

phenyl or,py &1%&% S,J'ﬁndi%lflﬁl@YisoﬂErsRHérE&b’dr rhéenisBshdd-ticediotixbured of east one
of substituents Ich are selected from halogen and trifl uoronethyl;

i ndi vi duajsohRATMRESOL BEPIRRMaldutAGLbcEptBble BAlid-and Gi§diaces therkdfur es of isoners
t hereof, or pharmaceutically acceptable salts and hydrates thereof. 15.
The pyrrol opyrim di ne derivative substituted with the cyclic am no group
according to claim1l represented by fornula [V], wherein Y is N, the
cyclic amino gThepyriclopyrinidirine pgtobaytidiae detiayive sebstititedwith thy eyche
integer selected froml, 2 and 3; nis 0; R, R2, R4 and R5 are, hydrogen;
R6 is net hyino @eumacoREngioeclaitiel, ettieh isra coippendrepresenipd by HiscoHogt |y are
hydr ogen or nethyl; Ar is phenyl which phenyl is substituted wth two or
t hree subiftrmu@eH%I]S, which are the same or different, selected fromthe
group consisting of chloro, bronmo, Cl_3alkyl, CIl. 3al koxy, Cl_3alkylthio,
trifluoromethyl, trifluoronethoxy and di rretgfll afn no; individual isoners
thereof or racemc or non- raceyc nixtures j rs thereof, or
phar maceuti cal | y accept abi% (SHRDs (GRHE Iy of . 16. The
pyrrol opyrinm dine derivatives substitut cyclidVdmi no group
according to claim1l represented by fo erein Yis N inis 1;
nis 0; RLis Cl salkyl or hydroxy-@“sarkyl; 84 and R5 are hydrogen;
the cyclic am no group, R6,
(wherein the cyclic amino group is represented by the following formula [VI]:

_,_/<

"R

HO—(CHR®);—(CR'R)1,

R‘EN— [VI]
5

R

in which the cyclic amino group is a 3- to 8-membered saturated cyclic amine
or a 3- to 8-membered saturated cyclic amine bridged with Cy.salkylene or Cy4alkylene-
O-C;.4alkylene between any different two carbon atoms of the cyclic amine, which
cyclic amine is substituted with a group represented by -(CRle),I,—(CHRs')n-OH, R* and
R’ independently on the same or different carbon atoms of the cyclic amine;

Y is N or CR"™;

R'is hydrogen, hydroxy, Cy.salkyl, Cisalkoxy-Cy.salkyl or hydroxy-Ci.salkyl;

R? is hydrogen or Cy.salkyl;

R® is hydrogen, cyano, Cy.salkyl, Cysalkoxy-Cj.salkyl or hydroxy-Cy.salkyl;



R7, -R8 and Ar are as defined in claim21l; individual isomers thereof or
racem c or non- racem c mxtures of isoners thereof, or pharnmaceutically
accept ablwo=adssmnd hydrates thereof WO 2004/ 058767 PETIAPA08B16396598
209 17. The pyrrol opyrim di ne derivatives substituted with the cyclic am no
group according to claim1l represented by fornula [V], wherein Yis N, m
is 1 nis 0; the cyclic amino grdffp is a 4- to 7-nmenbered saturat ed

cyclic amne; Rl is Cl 5alkyl o ydroxy-Cl. sal kyl; R2, R4 and R5 are
hydr ogen; R6 i@h%%wt%ewl%ﬁ@é%nﬂrgztﬁe4 ‘?@ or different, and

i ndependently are h o{réogen or Cl_salkyl; Ar is phenyl or pyridyl which
phenyl or pyri dyllsoi ubstituted with two or three substituents, which are

th di ff t | ected t t i Bt . hal :

L. 31 Kyl WHetiesprpigas pat B S5 Gop t3ifniels FleCisl BT 2% Bnd: o et howy
d -N(R 20)R X ' Lcdi t, d

iazdep_eﬁldentl)y zzilgaelgﬁ?%%g%rg%ﬁ%xgﬁg%y?%%ﬁﬁy%g?%%u ?MFg%%y?gﬁ?herggf or

racemc o %{} racemc mxtures of isonmers thereof, or pharmaceutically
accept abl %3 s and hydrates thereof. 18. The pyrrol opyri nidi ne

derivatives subgiﬁskzglgge%;@ﬁﬁh@hcycl ic amino group according to claiml1l
ornula™[ V],

represent ed by erein Yis N, inis 1, nis 0; the cyclic

am no group is RS RhyBiIvRes &l BiRYL CALER1RNGH, € saydlowkylRl satkyChyBmbdgy|  or
hydroxy- Cl_salkyl: R2, R4 and R5 are hydrogen; R6 is methyl; R7 and R8 are

the sanme gf alidxherCerycloalpdxy ode@it@tly are hydrogen or nethyl; Ar is
phenyl which phenyl 1s substituted wth two or three substituents, which
are the sane orRUifdRY @athe seleastdifteréntomd indepgndantly asohwdreginnbalegershl or o,
brono, Cl1_3al kyl, Cl1_3al koxy, Cl.3alkylthio, trifluoronethyl,

trifl uor o@esdikylyCayascldalipl Ei?y-kca'niqa&;yl—id;@ﬂﬂﬂ’ldmmﬂs SmetlEo%her eof or racemic

or non- racemc mxtures of isoners.thereof, or pharnaceuticall ccept abl e
salts andchyl}’ﬁ]&?@ﬂis’loxﬂh@{@glf).w%thqﬁlﬁel;:W‘i‘%ﬁﬁrﬁypﬂ-ﬁﬁq]@flﬁgo’d@ F?fam"é’éf?o’f

substituted with the cychic.agino grou accordi to..claj mdl represented
by formul Hlff‘\?]f?m%‘é’%i"ﬁ%YaP%ﬁNFreitf’llg‘?nstog‘ﬁh‘?rﬁ? gﬁ&'ﬁ%ﬁgé@ﬁ’%ﬁm 1, 2, 3, 4
and 5; nis Q; ,~R2~gnd R5 are hydrogen; R4 is cyano; the cyclic am no
group, RGPIF@?=%'%HC%F’ are as defined in claim1l, wherein a group

car bon atom of ' Rnd> BYRPRe Ger Toa De TR 7 B SP980 ovesom

Ar is aryl or heteroaryl which aryl or heteroaryl is unsubstituted or substituted
with 1 or more substituents, which are the same or different, selected from the group
consisting of halogen, Cy.salkyl, Cs.scycloalkyl, C.salkenyl, C,.salkynyl, C;.salkoxy,
Cj.salkylthio, Cy.salkylsulfinyl, C;.salkylsulfonyl, cyano, nitro, hydroxy, -
COR™, -C(:O)nga, CONRMR? -OC(:O)nga, _NR™*CO,R!® _S(O)rNRlleIZb,
hydroxy-C; salkylamino-Cs.salkoxy, trifluoromethyl, trifluoromethoxy, difluoromethoxy,
fluoromethoxy, methylenedioxy, ethylenedioxy and -N(RZO)RZI; with the proviso that
when Y is N, and the cyclic amino group is 5-membered ring, then Ar is aryl or
heteroaryl which aryl or heteroaryl is substituted with at least one of substituents which
are selected from halogen and trifluoromethyl;

R and R*? are the same or different, and independently are hydrogen,
Crsalkyl, Cs.scycloalkyl or Csgeycloalkyl-Cy.salkyl;

R and R'? are the same or different, and independently are hydrogen,

Ci.salkyl, Cs.gcycloalkyl or Csgcycloalkyl-Cysalkyl;



210 am ne; individual isoners thereof or racem c or non-racem c m xtures of
isonmers thereof, or pharnaceutically acceptable salts and hydrates

t her eof . RO.200&8Yr r ol opyri m di ne derivative substitut @dTid#ede3ntesIcyclic
am no group according to claim1l represented by formula [V], wherein Y is
N, the cyclic amno group is a 4- to 7-nenbered saturated cyclic amne; m
is an integer selected from1, 2 2Hd 3; nis 0; R, R2 and R5 are

hydrogen; R4 is gyano;;,R6 is nmethyl. R7 and. ar r different,
and i ndependentR'y AR hyade Hlj’esﬁm&o){éﬁ?f t’k%ﬂ%;"?%pep‘gen%l&gaﬁ%ﬁfdg?ge%yri dyl which

phenyl or_pyridyl is_ sybstituted with [ three substituents, which are
t he same C@ﬁ%ﬂﬁ%@?maﬂﬁé’r éf%rgla\@%ﬂﬁ%agk toup consisting of hal ogen,
Cl_3al kyl, Cl_3akkox C1.3alkyl & hi if U A Wf &y 1 hoxy
and N kD) ReT ol et Ay romerdy kit SRS Ry gy il CLRURAS

i ndependent | re h b, Gheld . Wwherein a group represented by
-(CR m),e%SaMé)sc-cgﬁgﬁQx)&%%r g)llﬂ@s{%rl)y%’ut ed on the sane carbon atom of

the cyclic am r@yig@%%%eq%qlcljﬁlgﬁrs thereof or racemic or non-racenic
m xtures of isonmérs thereof, or” pharmaceutically acceptable salts and

hydrates thereof: 2}vq:H3en ByCr.Qlugeyri m di ne derivative substituted with the
cyclic am no group gcc rding to'claim1l represented by fornula [V],
wherein Y is Ny;itheroyclic amno group is a 6-nmenbered saturated cyclic
amne; mis an integer selected from1, 2 and 3; nis 0; R, R2 and R5 are
hydrogen; R4 i spR®yuaa®* 126 thesanrtdrydifferBi, antin®eadentlyrase bydregaror di f f er ent
and independently are hydrogen or nmethyl; Ar is phenyl which phenyl is
subst i t ut @gsafiiyl)) indiwidosl iscmezetietdos OF tagemicr NRATTRGPIHE ENKINESS O AROMSFS
different, selected from the group consisting of chloro, brono, Cl1_3al kyl,
Cl_3al koxthereof, @aphiynackutisally @@qemab@rs(al%&@wpxdr%tﬁ thetf8f-onet hoxy and

di met hyl am no, wherein a group represented by -(CRR2),,,-(CHR3)"OH and R4
are substituted on the sane carbon atom of the cyclic am ne; individual

i somers thereof or racem ¢ ar npn-racem G. m xtu j her eof , or
phar maceul?-cal | JheReEyenginidng GeEvaiiy ﬁ%sgp%‘tf: g 1{hﬁ§? g%ﬁlfcw(ggr&f} 058767

PCT/ JP2003/ 01659 211.22. Th frdi kvt 4 poshihbuted with
the cycli Eccaﬁ‘g ?og?l%labllzg&eg?n F([r‘l)ég; %Oghlgl%[ir\}rk {ilggrre glg?gsslghﬁhégyﬁly folpgr)ml a[V],

wherein Y_is CRIQ; ot he l4i 11 10 REALPUP arel 3 .defined3h.cldRd, 11R&divi4ual RS, R6,
R7, RS, RSB TR 5 1 R KT RO R 25 m 11 individual isomers thereof
or racem g0l JYRBreb AGEMAL &nilior hdh Sfcefiic mBATRE Bf Isbeietahereof, or

pharmaceutically acceptable salts and hydrates thereof.

13. The pyrrolapyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; m is an integer
selected from 1, 2, 3,4 and 5; n is 0; R} R R* and R are hydrogen; the cyclic amino
group, R® R, R® and Ar are as defined in claim 11; individual isomers thereof or

racemic or non-racemic mixtures of isomers thereof, or pharmaceutically acceptable

salts and hydrates thereof.

14. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2

and 3; nis 0; RY, R?% R* and R® are hydrogen; R® is methyl; R” and R® are the same or



pharmaceutically acceptable salts and hydrates thereof. 23. The

pyrrol opyridine derivative substituted with the cyclic am no group

accor di ngwoeoet/@ster1ll represented by forrmula [V], wher elPGTHP2®3/CHE®R in is
an integer selected from1, 2, 3, 4 and 5; nis 0; RlL, R2, R4 and R5 are
hydr ogen; R10 is hydrogen or hal o en; the cyclic amno group, R6, R7, R3
and Ar are as defined in claim11;2 8ndl Vi dual i soners thereof or racemc

t f th t t abl
Sal {5 andiRgariared nhadony 58 mameenih Corbpgridt AbouLr B eeber T ur oo
th th I d t f I
(VM wneraiemivrrsneriie MR ed iR L P me% séI%I}mnIéL P N
t ted I ted d 3, 0;
, 'ro, reitbn. %@‘é‘gfiﬁﬂwﬁs'gi%%%ﬁ e T S T
di 1 er ent Afg b ERSRISAtLY, ﬁ&ﬁ&gﬁ&ﬁ R r@kwkgqher&ﬁzq dRAIr ogen or

hal ogen; CAI’-” or enyI dyl is substituted
W th two of tﬁekga%% OF! gt?érleﬂtu pe‘ﬁ@érﬁl@ gydrbgerﬁé}r@l 3@1ky9' Wit ti@provisel ect ed

fromthe gr oup consi ogen I kyl Cl_3al oxy,

¢l 3:' ky'R%I \Qherftli'l fcyéifbr ﬁﬁ‘iﬁ&'@ o it SJﬁéMmgwxs phehyt O F32flyRbichwher ei n

are t e’ sane or ferent, and independently are hydrogen or

Cl 3al kyl éhen I&CBindyyﬁlsubﬁf?lﬁf@d 5v1thh€le@ﬂfonebf sEsseitdeatsavhictomre selegtrd &rom xt ur es
i soner Ker eof, "or pharmaceutically acceptable salts and hydrates

ther eof . Rfe eﬁ%dwﬂﬁ&bﬁﬁww dhdieiddelrisatatrs verenflos radenieor Winttacerhie cycl i c

am no group according to claim11l represented by formula [V], wherein Y is

CR10; t hemgstaiek of Boinens thegeof) pr pharmaéeutiattyeacseptable sl and hygeatesdheiiotie; in is

an integer selected from1l, 2 and 3; WO 2004/058767 PCT/JP2003/016598 212

nis 0; R, R2, R4 and R5 are hydrogen; R6 is nethyl; R7 and R8 are the

sane or di fferent and i ndependent |y are hya Q eB or lme &% R10 is
hydr ogen; 18r |STW1WW10W¥ITEI¢HI?HEHWUV6|S§ %Iﬁl’}se TR B VSRR EEMPt hr ee

substituents, which are the sane, or d| rou
consi st i naccofdipgiaFigm Wse@g&%fq{wu Iarlg&e(t 1&1&1}?) &{}&I 198 Iromp
trifluoronmethyl, trifluoro xy .and a ners
s e R Y i e

phar maceut i.cal ly Aes RYEYRIETSink RErROthe s#fe oﬂ_Hﬁ@ferent
pyr r ol opypl dr’ n% g‘erl va [ ves 52?0%?% S{t edllﬂ Eyh thél cygl [ ceam no group

i‘c ¢ ﬁr Id's ”g ?ﬁﬁgﬁkﬁéd&&dy 52 Ry 8R2B4 8Fmbhyf; Al BiplRenlyVvhichiphesylis JbstituR10; m i s
with two or three substituents, which are the same or different, selected from the group
consisting of chloro, bromo, Cy.salkyl, Cysalkoxy, Ci.zalkylthio, trifluoromethyl,
trifluoromethoxy and dimethylamino; individual isomers thereof or racemic or non-

racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.

- 16. The pyrrolopyrimidine derivatives substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; m is 1;nis 0; R' is
Cj.salkyl or hydroxy-Cy.salkyl; R? R* and R® are hydrogen; the cyclic amino group, RS,
R’ R® and Ar are as defined in claim 11; individual isomers thereof or racemic or non-

racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.



is Cl_5al kyl or hydroxy-Cl 5alkyl; R2, R4 and R5 are hydrogen; R10 is

hydr ogen or hal ogen; the cyclic amno group, R6, R7, R8 and Ar are as
defi ned iwoche#es8%2; i ndividual isoners thereof or racecirdPzno3/Nmios acem
m xtures of isonmers thereof, or pharnmaceutically acceptable salts and
hydrates thereof. 27. The pyrrol opyridine derivatives substituted with the
cyclic amno group according to @ m 11 represent ed by formula [V],

wh Y CR10; 1, cl N 4- t

7 renber obf-<at lew?roécgsayrmg@mdﬁrévatws Ry R gy ey 'ngyg‘a?l 5af)ky| ;
R2, R4 d RS d { d

di f fer eg? aCCaWa?grfﬁ r OgﬁPﬁefﬁg‘?debWT{}EWB]ééx ’o‘Vh%%HQB% @Irlﬁ S}:ggl dr ogen or
hal h d tituted
P 0T et el S 4 el PR Ol ROKIG “‘z%"s sel ect ed
fromthe E’Fﬂo Py-fﬁ aj‘lfﬂbi{mk“ dI?{al feglﬁ?llr lﬁ%ill - Bk Adinyl, RLaBRKDENhe same or

Cl_3al kyl romet hoxy” and -N(R 20) R 21 (wherein
020 ol oy GtreRf bl i RBPRteRfy o Qfefﬁ yRfdh or ERGIkAIIRPRMEAIIOY piigyIRMAEIogEN OF

Cl 3al k rs t Or racem c or non-racenic m Xtures

| somer g%én??r%@%f dyPls subAhEBGAlRtE kmeamm@ms ewlich bi% theshriyelr at es

thereof ro opyridine derivatives substituted with the cyclic

am o gr oyl %@Q@{eawﬁsﬁle%mpl&amg)aﬁwgenm&ammmgxy,o clai m 11

represent ed by fornula [V], wherein Yis CRLO; mis 1; nis_0; the cyclic

am no gr 0@pg,anaymu@mﬁﬁmﬁemygaﬁﬂmbaﬂtmxy hn@—hl(ﬁzﬂ)RZl Riharein @ sad Ry or
hydroxy- Cl_5al kyl; R2, R4 and RS are hydrogen; R6 is nethyl; R7 and R8 are
the sane afe th §4nss endiffereandnd indepandciathyt dry hadwghy dr Ggakkyd: indivifyal: R10 is
hydrogen; Ar is phenyl which phenyl is substituted vvlth two or three
subst i t ueisbmerstherehf airracerhie os ane-rasemi mpdvien el iSeBPBIRIEOL PF om t he gr oup
consisting of chloro, bronp, Cl 3alkyl, Cl 3a% koxy, Cl_3al kylthi o,

trifl uorophftfhsapeutlclﬂﬂy p@f@?@h@tsﬁﬁ&%dﬁd‘r%‘?%'?m am no; individual isoners

t hereof or racemc or non-racem c mxtures of isoners thereof, or
pharmaceutical ly acceptable salts and hydrates thereof. 29. The

I d t b 1 t
ecordi ny b of APePYTopRiTRRR e sl Pubf G BN LB IR SOl
an integer

hydr ogen: aﬁfrging o glgmg ﬁ%}ese&eg %ﬁ f&nﬁp&i%r w'ﬁefe?n Viis Rlm i§2; andh;Ree are

cyano; rogen ’hal ogen; the cyclic am no group,

R6 R7 and, Supfl§ a%%élﬂsé’rea ghtﬁﬂaeédmycllclamweekbis T, 3algyDothydepyesent ed
3/ and R4 are substltut ed on
Cy.salkyl; R?, R4 and R5 are hydrogen; R® is methyl; R and R® are the same or different,
and independently are hydrogen or methyl; Ar is phenyl which phenyl is substituted
with two or three substituents, which are the same or different, selected from the group
consisting of chloro, bromo, C;.salkyl, Cisalkoxy, Cysalkylthio, trifluoromethy],
trifluoromethoxy and dimethylamino; individual isomers thereof or racemic or non-

racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.

19. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; m is an integer
selected from 1, 2, 3,4 and 5; nis 0; R}, R? and R® are hydrogen; R* is cyano; the cyclic
amino group, RS, R’  R® and Ar are as defined in claim 11, wherein a group represented

by -(CRIRZ),,,-(CHRZ’),]-OH and R? are substituted on the same carbon atom of the cyclic



t he sane carbon atom of the cyclic am ne; individual isomers thereof or
racem c or non- racem c mxtures of isoners thereof, or pharnmaceutically
accept ablwosal4@®s8znd hydrates thereof. 30. The pyrrol opgmiJ#eaeocadss vati ve
substituted with the cyclic amno group according to claim 1l represented
by formula [V], wherein Y is CR10; the cyclic amino group is a 4- to
7-menbered saturated cyclic amine:2¥is an integer selected from1, 2 and
3; nis 0; RL, R2 and RS are hydrogen; R4 is cyano,. ?& is..methyl; R7 and R8
are the e isdivifun} isprers theiprf Or ARREFEG MR RCERI TRFHFEH¥HSYPCe1 sal Kyl -
R10 is hydrogen or hal ogen; Ar is phenyl, or ridyl .which phenyl or
pyridyl itheeqbor pharmagevhically ?%Pté?letspll?se%ld @&Bﬁ%ﬁ#‘ﬁ%ﬂ%s whi ch are the sane
or different, selected fromthe group consisting of halogen, Cl 3al kyl,
Cl_3al koxy, Cl1_3alkylthio, trifluoronmethyl, trifluoronethoxy and -

N(R20) R21_(wh in R2 d .R71 are.th s ] : Lud dent |
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accept abl & S an rates t 1. The pyrrol opyridine derivative

e Sﬂb[gjr} 80! RE IGHIES AThfIRogHORDis ARROTH iB ehettyl:ot 2dnth R¥lare éier esent ed
a [V, ;

by formul ‘wherein Y is the cyélic amino ‘group is a 6-menbered

sat ur at edggyChi Giffahi) @nd HdeSendbntlyire Ggdroged ecCedikyl;ohn i phéhydndp@Bidyln is 0;
Rl, R2 and R5 are hydrogen;" R4 is cyano; R6 is nethyl; R7 and R8 are the

same or  gihichgihenyl.or @Pﬂdilﬁda@eﬁﬁmd\biyh aw@ohjichecybstiteantsymthiighl are fEGams
hydrogen; Ar is phenyl which phenyl is substituted with two or three
subst i t ueot iffewdnt, shleatcd fioheths anepornsiskiryf efihalngen.selabyb Erbalart he group
consisting of chloro, brono, Cl 3alkyl, Cl_3al k%ﬁgl Cl 3al kyl tcg#g,
trifl uor ofesdilylthio,tiiftheromsthel ioflyoramathexmarhyNgh Ho, (WhEFBR 24Roup
represented by -(CR Rgf),,,-(CHRB)n OH and R4 are s bsa'ﬁlii»}'i)lrjtglgeonat%% samne
carbon at erthesamher differept apgrindebendprfly arg BXFrogen ikt 53 G2 P28 ¢ or
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isomers thereof, or pharmaceutically acceptable salis and hydrates thereof.

21. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is N; the cyclic amino
group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2 and 3;
ﬁ is 0; Rl, R? and R’ are hydrogen; R* is cyano; R®is methyl; R and R® are the same or
different, and independently are hydrogen or methyl; Ar is phenyl which phenyl is
substituted with two or three substituents, which are the same or different, selected from
the group consisting of chloro, bromo, Cysalkyl, Cy.salkoxy, Cisalkylthio,
trifluoromethyl, trifluoromethoxy and dimethylamino, wherein a group represented

by -(CRIRZ),,,-(CHRB)H—OH and R* are substituted on the same carbon atom of the cyclic
amine; individual isomers thereof or racemic or non-racemic mixtures of isomers

thereof, or pharmaceutically acceptable salts and hydrates thereof.



RB RRO(CHR3)nNn (CRR RR)MNAr [MI] RA N-~(NR5 Y Rs (wherein the

cyclic amno group is represented by the following forrmula [VIII]:

R O (CHR3y0 20@RsSRYym R ZN- [VI11] RS WO 2004/058767 PETTIPA0BIME96598

215 in which the cyclic amno group is a 3- to 8-nenbered saturated cyclic

amne or a 3- to 8-nmenbered saturated cyclic am ne bridged with

Cl _5al kyl ene or Cl1_4al kyl ene- O Cl 244l kyl ene between any different t wo

carbon atg of the cyclic am ne, which cyclic amne is substituted with a

group représent dd¢Byrrolopyriging derivayive suhgtugd mﬁh,thq:\tycl;ﬁémR? g_me:lleNpendar%L l)y %2

the sanme or different rbon atqns of the cyclic anm neg; is N or

i s hydr og@RCOTfipg o glpim ﬁ?@éﬁ?pﬁeg b&fﬂ@&m‘lkBYl/-‘@fi%Wkl§ﬁR5(§ tllas/k@rbﬁympjal kyl

R2 i s hydrogen or Ci Kvla: 6l S7 hwd en,, cyano, .Cl_ 5al ky

Cl_5al kgxyg-r ighpkgl’i%?ﬁhﬁirgizji di_’gft E%H%a?/esasaq?fmﬁng‘é?l%gﬁect ed from
B rovi so_that when n

"t oger st SRR ot YRGS ek b i REGh SR gy et o
hyd -C : Q.. Cyano- | r Cl 5alkyl; R5 is hydrogen or
Ol 5 oyt Dot thicafly 3o SKRARS il RALS ulleqr 2l

C3_3cycl oal kyl -C1_b5al kyl , hydroxy, Cl.5al koxy, C3_8cycl oal kyl oxy or
-N(RII)R12; R7 and R8 are the sane or different, and independently are

hydr ogen, 2bal 0gg8e pylcdiopidiié derfatiSs Vsl it @%&@EM&L& g-1_sal kyl,

hydr oxy, Cl1_5al koxg?l (g%cycl oal kyl oxy, -N(R Pa Rt2a, - %18%%‘9 cyano,

nitro, Clabalrdigtditieim 1T tdpkdsented®y Rymuds [V], wherein Y is CR'; m is an integer
selected from 1, 2, 3, 4 and 5; n is 0; R, R%, R* and R® are hydrogen; R¥is hydrogen or
halogen; the cyclic amino group, R®, R”, R® and Ar are as defined in claim 11; individual

isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

24. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CR'®; the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3; nis 0; RY, RZ, R* and R® are hydrogen,; RCis methyl; R” and R® are the same or
different, and independently are hydrogen or Cysalkyl; R'? is hydrogen or halogen; Ar is
phenyl or pyridyl which phenyl or pyridy! is substituted with two or three substituents,
which are the same or different, selected from the group consisting of halogen, Cysalkyl,
Cisalkoxy, Cysalkylthio, trifluoromethyl, trifluoromethoxy and —N(RZO)R21 (wherein
R* and R* are the same or different, and independently are hydrogen or Cy.salkyl);

individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

25. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CR™; the cyclic amino

group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2 and 3;



trifluoronethoxy; or R7 and R8 are taken together to form -CH2- CH2- CH2- CH2
or -CH=CHCH=CH; RO is Cl_24acyl, Cl1_|oal koxycarbonyl,
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PCT/Jpzoos/m@dég@ &mw gre mrygeer hiemethytiR/ | andiR ahe the phmoor Higfessnsar y| i s
unsubstituted or substituted with 1 or pore substltuents whi ch are the

SR e e b i e iivaly R st

Cl_5al kyl fstﬁcgmt&aé‘é{%%s‘mﬂ?ﬁeﬁ?‘l‘ Stlt‘je}/’@a}’vhﬁ‘fﬁsa{ﬁ "#’éﬁ%lpe opgiieentielersd hydr oxy,
??. R UC(-Or Oﬁymtﬁﬁ FEEP ¢ cglafllfg?}faﬁcﬁfiwrgépkék?ﬁ? Ef@%F‘gﬁ;ﬁWW% Olr e %bmb
et hyl ened@(y%éﬁgh%\l[ @lcﬁr?@i gllﬂ ?i‘ﬁletbf;mélpg ’Pﬁ%’ icg’gnfrl? %‘P gﬁ?%?r%’nt and

03 Boyel oo P hoBkEaRE e Ao ek N8R Al pespiable

'ndependegﬁlﬂsﬁnéédﬂi@&%&ﬁ G _sal kyl, C3_8cycl oal kyl or
C3_$cycl oal kyl 5al kyl ; R11lb and R12b are the sane or different, and
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C3_8cycl oal kyl -d _5al kyl; R13 is hydrogen' Cl _sal kyl, C3_8cycl oal kyl,

C3_8cycl 026.ky! - THe pytdly, ﬁbyrldﬁie Gerdvisavas-subskitsiall kMth the cyclic amino group
C3_8cycl oal kyl oxy- C1_5al kyl or phenyl; R14 and R15 are the sane or
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Rl4a and Rl5a are the sane or di fferent and i ndependently are hydrogen
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pharmaceutically acceptable salts and hydrates thereof.

27. The pyrrolopyridine derivatives substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CRY; m is 1; nis O; the
cyclic amino group is a 4- to 7-membered saturated cyclic amine; R! is Cy.salkyl or
hydroxy-Cy.salkyl; R% R* and R’ are hydrogen; R® is methyl; R? and R® are the same or
different, and independently are hydrogen or Cy.salkyl; R* is hydro gen or halogen; Ar is
phenyl or pyridyl which phenyl or pyridyl is substituted with two or three substituents,
which are the same or different, selected from the group consisting of halogen, Cy.3alkyl,
Cisalkoxy, Cy.salkylthio, trifluoromethyl, trifluoromethoxy and -N(R**)R* (wherein
R* and R* are the same or different, and independently are hydrogen or C;salkyl);
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

28. The pyrrolopyridine derivatives substituted with the cyclic amino group



Cl1_5al kyl or am nocarbonyl - Cl_5al kyl; R17 and R18 are the sane or
different, and independently are hydrogen, Cl1 5alkyl, C3 scycl oal kyl,
C3_8cycl oabkygé+~i38768al kyl , Cl i oacyl, Cl_loal koxycar bonyPCarig200an16598

Cl_b5al kyl oxycarbonyl, or R16 and R17 are t aken together to form-CH2-,

- CH2CH2-, - CH2CH2CH2- or CI-|2CI-|2CI-|2CI-|2 WO 2004/ 058767 PCT/JP2003/ 016598
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racem ¢ Of sﬁmmﬁta@ezﬁthctwmoxmeaamﬁmleﬁt@rmm@h bRahe9dme OF diffBRAT, @aeaual cally
acceptabl e salts and hydrates thereof. 34. The pyrrol opyrim “di ne derivative
subst i t ut femwhé Broup@ossiginig®faRions) W66 C, ALY Tl Aok G Lakyke, repr esent ed
by forrrula [VII], wherein Yis N mis an integer selected froml, 2, 3, 4
and 5; ﬁrﬁ]u@rorﬂéthylﬂ?lﬂuﬁﬂomho)QSamlrchmhulgﬂamgﬁm indikilualisbinersalérest orgr oup, R6,
R7, R8, RO and Ar are as defined in claim32; individual isoners thereof or
racemn c Oracemis-ar aoeieenit xtixtuess offisoinwontbesof, lve pbarinaceuticolippexepeble cal |y
acceptable salts and hydrates thereof. 35. The pyrrol opyrimdine

deri vat i vaalts apd hydrateg gheygath t he cyclic amino group according to claim 32
represented by the formula [VII], wherein the cyclic amno group is a 4-
to 7-menbered saturated cyclic am' ne; mis an integer selected from1, 2,

3, 4 droen R6 is rrethl
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Cl_sal kyl aCCérdldgstO%qll?lyfl r%f)reg djyy formula [V], wherein Y is CR'; m is an integer

selected from 1, 2, 3,4 and 5; n is 0; Rl, R? and R’ are hydrogen; R* is cyano; RY s

...4

hydrogen or halogen; the cyclic amino group, R®, R”, R® and Ar are as defined in claim
11, wherein a group represented by -(CR'R*),-(CHR?),-OH and R* are substituted on
the same carbon atom of the cyclic amine; individual isomers thereof or racemic or non-
racemic mixtures of isomers thereof, or pharmaceutically acceptable salts and hydrates

thereof.

30. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 11 represented by formula [V], wherein Y is CR'; the cyclic amino
group is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3; n is 0; R!, R* and R® are hydrogen; R* is cyano; R® is methyl; R’ and R® are the
same or different, and independently are hydrogen or Cy.salkyl; R' is hydrogen or
halogen; Ar is phenyl or pyridyl which phenyl or pyridyl is substituted with two or three
substituents, which are the same or different, selected from the group consisting of
halogen, Cysalkyl, Cy.3alkoxy, C;salkylthio, trifluoromethyl, trifluoromethoxy and —

N (RZO)R21 (wherein R* and R*! are the same or different, and independently are



whi ch phenyl or pyridyl is substituted with two or three substituents,
whi ch are the same WO 2004/ 058767 PCT/JP2003/016598 218 or different,
sel ect ed Woamw4/45876gr oup consi sti ng of hal ogen, Cl1_3al kylPCTGR2®3ab k5%8/
Cl. 3al kylthio, trifluoronmethyl, trifluoronethoxy and - N(R20) R221( wherei n
R20 and R21 are the sane or different, and independently are hydrogen or
Cl 3alkyl); RO is as defined in A¥im32; individual isonmers thereof or
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Cl _3al kyl, Ci1-3al koxy, Cl_3alkylthio, trifluoromethyl, trifl uoronmethoxy
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sal ts anddiffeeinttapd ihdepeedzhily 38 hyfnegepyr mﬂmb,ylg ds hslregan; SRS RAEDElubst i t ut ed
with the cyclic amno group according to claim 32 repr ented by formul a
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of the cyclic amine; individual isomers thereof or racemic or non-racemic mixtures of

isomers thereof, or pharmaceutically acceptable salts and hydrates thereof.

32. The pyrrolopyrimidine or pyrrolopyridine derivative substituted with the cyclic

amino group according to claim 1, which is a compound represented by the following

formula [VII]:

(wherein the cyclic amino group is represented by the following formula [VIII]:
R°0-(CHR®),—(CR'RI)m
\
R* N— [VIII]
RS



according to claim32 represented by formula [VMII], wherein Y is CR10; the
cyclic amno group is a 4- to 7-nenbered saturated cyclic amne; inis an

i nt eger swbheotsdsforom 1, 2 and 3; nis 0; R, R2, R4 amdTRB20@m8/e14398dr ogen;
R6 is methyl; R7 and R8 are the sane or different, and i ndependently are
hydrogen or Cl_sal kyl; R10 is hydrogen or hal ogen; Ar is phenyl or pyridyl
whi ch phenyl or pyridyl is substitded with two or three substituents,
which are the sanme or different, selected fromthe group consisting of

hal ogen, Cl1_3al kyl, C1_3al koxy, Cl_3alkylthio, trifluoronethyl,
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phenyl is substwjggst{g%?(jﬁlq.h two or three substituents, which are the sane or
different, selecte rom’the group consisting of chloro, bromo, Cl 3al kyl,

Cl_3al koxy, ClpQahjatbié, a drokd feIke I ey Bylkoxyt-€i.fallyd oo hpdihsyL1 aalkiyl;
dinmethylamno; RO is as de?’i ned in claim32; individual isoners thereof or
racem c or non-Ragefi©geh st Gr.askydf isomers thereof, or pharmaceutically
acceptable salts and hydrates thereof. 41. Conpounds represented by formula
[1] according tR® isihgilmgty, oxhieCicdiplo Goekoxyr@r-sbiyber Byrexskis¥e lgr oup
consi sting of WD 2004/058767 PCT/JP2003/016598 220 2-{1-[7-(2,

6- di br omo- 4- t r i hlisior phegehgdlegsebfiom)Q, 2, 2 3, 6.2pd Pivet hyl - 7H pyrrol o [ 2, 3-

d] pyri m din-4-yl] -({)i peridin-2-yl}-ethanol, 2- { 1- [7-(4-brono-2,

6- di met hyl - phengldear B, 6-trinethyl - 7H pyrrolo [2, 3-d]pyrim din-4-
yl]-piperidin-2-yl }-ethanol,. y‘{’ . d5:

1-17- (4- bWétHﬂhezPTQY’G%’ rhat P@'Fr-‘ ,BH%ﬁ jis 3 integerseloclqd fom 69?’r%|4oan ’
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Cysalkyl;

R’ is hydrogen or Cy.salkyl;

R® is hydrogen, Cj.salkyl, Cs.scycloalkyl, Cs.scycloalkyl-Cy_salkyl, hydroxy,
Cysalkoxy, Cs.scycloalkyloxy or -N(RH)RIZ;

R” and R® are the same or different, and independently are hydrogen, halogen,
Cisalkyl, Cs.scycloalkyl, Cs.scycloalkyl-Cysalky], hydroxy, C;.salkoxy,
Cs.scycloalkyloxy, —N(Rna)Rlza, -CO,R™, cyano, nitro, Cy.salkylthio, trifluoromethyl or
trifltuoromethoxy; or R” and R® are taken together to form -CH,-CH,-CH,-CH3-
or -CH=CH-CH=CH-;

R’ is Cy.p4acyl, Cy.joalkoxycarbonyl, aryl-Cy.salkyloxycarbonyl, -CO-O-
CHR™-0-CO-R, -P(=0)(OR™*)OR™*, -CO-(CHa),~(CHR'*)-NR''R", arylcarbony]
or heteroarylcarbonyl, wherein each said acyl, aryl and heteroaryl is unsubstituted or

substituted with Cy_salkoxy, and Ci4acyl optionally includes one to six double bonds;

R' is hydrogen, Ci.salkyl, halogen, cyano or -CO,RY;
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Cisalkyl, Csscycloalkyloxy-Ci salkyl or phenyl;

R' and R™ are the same or different, and independently are hydrogen,
Cysalkyl or aryl-C;.salkyl;

R and R™® are the same or different, and independently are hydrogen,
Cisalkyl or aryl-Cy.salkyl;

R is hydrogen, Cy.salkyl, aryl, heteroaryl, aryl-Cisalkyl, heteroaryl-C;.salkyl,
hydroxy-C,.salkyl, hydroxycarbonyl-C; salkyl, hydroxyphenYl—Cl-salkyl, C,salkoxy-
Cisalkyl, amino-Cysalkyl, guanidino-C;.salkyl, mercapto-Cysalkyl, Cy.salkylthio-
Cisalkyl or aminocarbonyl-C;.salkyl; '

R'7 and R*® are the same or different, and independently are hydrogen,
Cisalkyl, Cs.scycloalkyl, Cs scycloalkyl-Cy.salkyl, Ciipacyl, Ciroalkoxycarbonyl and
aryl-Cisalkyloxycarbonyl,

or R™ and R" are taken together to form -CHa-, -CH,CH,-, -CH,CH,CH,-
or -CH,CH,CH,CH,-;
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34. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 32 represented by formula [VII], wherein Y is N; m is an integer
selected from 1, 2, 3, 4 and 5; n is 0; Rl, Rz, R* and R are hydrogen; the cyclic amino
group, R®, R7, R® R’ and Ar are as defined in claim 32; individual isomers thereof or
racemic or non-racemic mixtures of isomers thereof, or pharmaceutically acceptable

salts and hydrates thereof.

35. The pyrrolopyrimidine derivative substituted with the cyclic amino group
according to claim 32 represented by the formula [VII], wherein the cyclic amino group
is a 4- to 7-membered saturated cyclic amine; m is an integer selected from 1, 2, 3, 4
and 5: nis 0; Y is N; RY, R?, R* and R® are hydrogen; R® is methyl; R” and R® are the
same or different, and independently are hydrogen or C;salkyl; Ar is phenyl or pyridyl

which phenyl or pyridyl is substituted with two or three substituents, which are the same
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individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

37. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 32 represented by formula [VII], wherein Y is CR'; the cyclic

. 1 R2 R3 pt RS 6 7 P8 P pIO . .
amino group, m, n, R, R%, R”, R, R’, R”, R, R®, R”, R' and Ar are as defined in claim
32; individual isomers thereof or racemic or non-racemic mixtures of isomers thereof,

or pharmaceutically acceptable salts and hydrates thereof.

38. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 32 represented by formula [VII], wherein Y is CR'% m is an integer
selected from 1, 2, 3, 4 and 5; n is 0; R, R, R* and R are hydrogen; the cyclic amino
group, R% R”, R®, R, R and Ar are as defined in claim 32; individual isomers thereof

Or racemic or non-racemic mixtures of isomers thereof, or pharmaceutically acceptable
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40. The pyrrolopyridine derivative substituted with the cyclic amino group
according to claim 32 represented by formula [VII], wherein Y is CR'; the cyclic
amino group is a 6-membered saturated cyclic amine; m is an integer selected from 1, 2
and 3; nis 0; R}, R?, R* and R’ are hydrogen; R6 is methyl; R” and R® are the same or
different, and independently are hydrogen or methyl; R is hydrogen; Ar is phenyl
which phenyl is substituted with two or three substituents, which are the same or
different, selected from the group consisting of chloro, bromo, Cy.salkyl, C; salkoxy,
Ci.salkylthio, trifluoromethyl, trifluoromethoxy and dimethylamino; R is as defined in
claim 32; individual isomers thereof or racemic or non-racemic mixtures of isomers

thereof, or pharmaceutically acceptable salts and hydrates thereof.

41. Compounds represented by formula [I] according to claim 1, which compounds

are selected from the group consisting of
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zepane-4-carbonitrile,
-[7-(4- brono- 2, 6-di net hyl - phenyl ) -2, 5-di net hyl - 7H pyrrol o
2, 3-d] pyworznai/as8z7yl 1 - azepane-4-carbonitrile, 1-[7-(4PoTanrmo2/p16598
di met hyl - phenyl )-2,5, 6-trinethyl-7Hpyrrolo [2,3-d]pyrimdin-4-yl]-
- hydr oxynet hyl - pi peri di ne-3-carbonitrile, {
[ 7- (4-isopropyl - 2- rret hyl sul fanyl2%)21enyl )-2,5-di methyl -7Hpyrrol o
2,3-d]pyrimdin- 4-yl]-piperidin-4 - e |, -
7- ( 2- br of{ %G, @dﬁ}r@ﬁy% lgmrﬁpy Iyphsngl): é»%ffﬁwh;ﬁﬂgwﬁglo 2,3-d]pyrimidin-4-
2, 3-d] pyrimdin- 4 H@gerl di n-4-yl }-nmet hanol , WO 2004/ 058767
CT/ JP200%/ vissigi-4 ?i’}?m{e [7 (2, 4- di br ono- phenyl) 2, 5 di net hyl - 7H-pyrrol o
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2-{1-[2,5,6-trimethyl—7—(2,4,6-tribromo—phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-y1}-ethanol,
2-{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-yl}-ethanol,
3-{1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo[2,3-d]pyrimidin-4-yI]-
piperidin-4-yl}-propan-1-ol,
3-{1-[2,5-dimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo [2,3-d]pyrimidin-4-yl]-
piperidin-4-y1}-propan-1-ol,
3-{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-propan-1-ol,
3-{1-[7-(4-br0m0-2,6-dimethyl-phenyl)—Z,5,6-trimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-
yl]-piperidin-4-yl}-propan-1-ol,
3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-propan-1-ol,



pi peridi ne-4-carbonitrile,
{1-[7-(2,6-Dichloro-4-trifluoronethyl-phenyl)-2,5-dinethyl-7H pyrrolo [2, 3-
d] pyri m dwo-2de4uis876pi peri di n-4-yl }-acetonitrile, 1-[7-(2ChrIemn3/a16598

6- di net hyl - phenyl )-2,5, 6-trinmethyl-7Hpyrrolo [2,3-d] pyrimdin-4-yl]-
azetidine-3-carbonitrile, 1-{ 1-[7-(4-bromp-2, 6-dinethyl-phenyl)-2,5,
6-trinmethyl-7H pyrrolo [2,3-d] pyn%ﬁ@il n- 4- yI] pi. peridin-4-yl}- ethanol WO
2004/ 058767 PCT/ JP2003/ 016598 228
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{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-azepan-4-yl}-methanol,
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
azepan-4-yl}-methanol,
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-piperidin-2-yl}-acetonitrile,
1-[2,5,6-trimethyl-7-(2,4,6-trimethyl-phenyl)-7H-pyrrolo [2,3-d)pyrimidin-4-y1]-

piperidine-3-carbonitrile,
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1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-
4-yl]-piperidine-3-carbonitrile,
1-[7-(2-bromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-
4-yl]-piperidine-3-carbonitrile,
1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidine-3-carbonitrile,
1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidine-3-carbonitrile,
{1-[7-(2,6-dibromo-4-trifluoromethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-3-yl}-acetonitrile,
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[ 2,3-d]pyrimidin-4-
yl]-piperidin-3-yl}-acetonitrile,
{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-3-yl}-acetonitrile,
3-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-3-yl}-propionitrile,
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{1-[7-(4-bromo-2,6—dimethyl—phcnyl)-2,5-dimethyl—7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
piperidin-4-yl1}-acetonitrile, ‘
{1-[7-(4-bromo-2,6-diethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-yl]-
piperidin-4-y1}-acetonitrile,
{1-[7-(4-br0mo—2,6-diethyl—phenyl)-Z,5—dimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-y1]-
piperidin-4-yl}-acetonitrile,

{1-[2,5,6-trimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo [2,3-d]pyrimidin-4-yl}-
piperidin-4-yl}-acetonitrile,

{1-[2,5-dimethyl-7-(2,4,6-tribromo-phenyl)-7H-pyrrolo [2,3-d]pyrimidin-4-yl]-
piperidin-4-y1}-acetonitrile,
{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5,6-trimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-yl}-
piperidin-4-yl}-acetonitrile,
{1-[7-(4-bromo-2,6-dichloro-phenyl)-2,5-dimethyl-7H-pyrrolo [2,3-d]pyrimidin-4-yl]-
piperidin-4-yl}-acetonitrile, |
{1—[7—(2,6-dibromo-4-isopr0py1—phenyl)—2,5,6-trimethyl—7H-pyrrolo [2,3-d]pyrimidin-4-

yl]-piperidin-4-yl}-acetonitrile,
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2, 3-b] pyFA Qilﬁhi@lﬂh]gd}-ﬁéd?&{ltrﬂén 4-yl}-nethanol, { 1-[1-(4-net hoxy 2,
di met hyl - phenyl) 6- di net hyI 1H pyrrolo [2,3-b] pyridin-4-yl]-
i peri di n{#{y4(4-+hiors-D@Adinethyl- ﬂ.wheinlrgézsb]ﬁxﬁathymliiquﬁbm&B dpwiyidin-3-y1]-
di met hyl - 1H-pyrrol o [2, 3-b] pyridin-4-yl]- piperidin-4-yl}-nmethanol, {
[1-(4-i pqnpndmnyl yB—zmetdm;thb,Jl fanyl phenyl )-3, 6-dinmethyl-1H pyrrolo
2,3-b]pyridin-4- yl]-piperidin- I5}6 nmet hanol , WO 2004/ 058767

CT/ JP2008/[04(6398n0-2,6- dlmethyl-phenyl) -2

8-aza-bicyclo[3.2.1]octane-3-carbonitrile,

trimethyl-7H-pyrrolo|2,3-d]pyrimidin-4-yl1]-

8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-8-
aza-bicyclo[3.2.1]octane-3-carbonitrile,
1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
pyrrolidine-3-carbonitrile,
1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-y1]-
pyrrolidine-3-carbonitrile,
1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
azepane-4-carbonitrile,
1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl}-
azepane-4-carbonitrile,
1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
3-hydroxymethyl-piperidine-3-carbonitrile,
{1-[7-(4-isopropyl-2-methylsulfanyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-
4-yl]-piperidin-4-yl}-methanol,
{1-[7-(2-bromo-4-isopropyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-
piperidin-4-yl}-methanol,



232 {1-[1-(2, 4-di brono-phenyl)-3, 6-dinmethyl-IH pyrrolo
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1-[1- 6- dj br ono- 4-i sopr opyl - phenyl) 2,3,6-trinet hyI 1H pyrrol o
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{1-[7-(2,6-Dichloro-4-trifluoromethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-yl}-acetonitrile,
1-[7-(4-bromo-2,6-dimethy]-phenyl)-2,5,6-trimethyl-7H—pyrrolo[2,3-d]pyrimidin-4-yl]-
azetidine-3-carbonitrile,
1-{1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-

yl]-piperidin-4-yl1}-ethanol,



yl]-piperidin-4-yl}-ethanol, 2-{1-[1-(4-nethoxy-2,

6- di net hyl - phenyl ) -3, 6-di net hyl - 1H pyrrolo [ 2, 3-b] pyridin-4-yl]-

pi peri di rwo-29¢40s8mrhanol , 2-{ 1- [1-(2-brono-4-isopropylPCpliepbyptc398
6-di net hyl -1H-pyrrolo [2, 3-b]pyridin-4-yl]- piperidin-4-yl}-ethanol, 2- {
1- [1-(4-isopr opyI - 2- et hyl sul f anyl - phenyl )-3, 6-dinethyl-1H pyrrolo
[2,3-b] pyridin- 4-yl]-pi peridin 43/2% et hanol ,

2-{1-[1- (2, 4-di br onp- pheny g t hyl -1

[ 2, 3-b] pylw{a1[ﬁ(4ugﬂp}onyﬂ gemt Ylﬁ‘J1fIaHY17P1}1@éfi)r‘?a§r@Pmet}2/¥1{7}iPp’gol@[2 3-
6-trimethyl-I| 5-tribronp- henyl 1H pyrrolo [2,3-b] pyridin-4-yl]-
pi peri di n ]@ygqn}dlgﬁhﬂh@}perlguqé!ryﬁythano

6- di met hy

[ 2, 3- m per il %%ﬁ be)f‘g E:%éﬂnﬂ]yﬁf’ﬁﬁ‘@%% %SE tﬁ%}r?%@lgﬁ'pﬁff@t%%—g}pgﬁmigin—4-

b]( gy(r:l d|0:1y eriﬂefldﬁrgg é#@fpﬁenly % 2t hgng: rreg %lll [llf- ?%r rolo {23

S' ?I glr grer? h gﬂ ﬁzg B?%O ?S@"‘gggy R}’l %hgry% %rS d}?&ﬁ¥£7ﬁg&%}6@& Q|3Od]£)§mﬁ1&?ﬁ.ﬁyrl di n- 4-
no- 4- i SO%@?’?{JGEBRT?X’FX L atRandd- di et hyI -l Hpyrrolo [2,3-b]pyridin-4-

yl ] - pi per opan-1 -ol, 3-{ 1-[2,3,6-trimethyl -1-(2, 4,
6-tribro 1e01 @i olo[2,3-d]pyrimidin-4-
oi peridin mPr- thﬁg]lﬁlpo}%oég'ﬁ%ﬁkﬂb@pﬁ% B-05 BMFilning1-FEYpyrrolo[2,3-d]py
1-13, 6- dI tmémbr-f)%eﬁdlﬁ 4§ bh@rBophenyl ) - 1H pyrrol o

2,3-b]pyridin-4-y plperldln- 4- yI} propan-1-ol, 3-{

[1- (4 by BB (Lbkmsl- szdamemphpmﬂy)) 25-Shlﬁethyll-m{plymb}ol[l;l?’{ﬂ)]pyrﬁhldln-4 ylJ-
2,3-b]pyridin-4-yl]- piperidin-4-yl}-propan-|l-ol, 3-{
[ 1- (4- b3-omwhyd;fpatididiof paptienyl, ) - 3, 6- di met hyI 1H pyrrol o
2,3-b]pyridin-4-yl]- piperidin-4-yl}-propan-|- WO 2004/ 058767
CT/ JP200 -0 658 mP34-dmethyl-phayb- 2,5ﬁrﬁzlm@wylﬂflcwrzpl@[Zt%d}prymmdjnﬂheny| )-1
H pyrrolo [2, 3-b] pyridin-4-yl] eridin-4-yl }-propan-l-ol, 3- { 1- [3
6- di met hyyl48 @MW@[@%H?N&H-}%@E% %),- 14 pyrrol o
[

2, 3- DI pyEL L b B d-2 R B Beny1)-2, 5-dimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-yl]-

[
1-
[
1-
[
P

8-aza-bicyclo[3.2.1]oct-3-yl}-methanol,
{8-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5,6-trimethyl-7H-pyrrolo[2,3-d]pyrimidin-4-
yl]-8-aza-bicyclo[3.2.1]oct-3-yl}-acetonitrile,
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2-{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
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2-{1-[1~(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-3-yl}-ethanol,
{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
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piperidine-3-carbonitrile,
{1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-3-
yl}-acetonitrile,

1-[1-(2,4-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidine-4-
carbonitrile,
1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-4-carbonitrile,
{1-[1—(2,4—dichloro—phenyl)—2,3,6-trimcthy1—1H-pyrro]o[2,3-b]pyridin-4-yl]-piperidin—4-
yl}-acetonitrile,
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{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-methanol,
{1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[ 2,3-b]pyridin-4-yl]-

piperidin-4-yl}-methanol,
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3-{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-y1}-propan-1-ol,
1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-3-carbonitrile,
1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[ 2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile, ‘
1-[1-(4-chloro-2,6-dimethy]—pheny])-3,6-dimethyl-1H-pyrrolé[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl1}-acetonitrile,
{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl1}-acetonitrile,
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{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-methanol,
{1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-methanol,
{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-methanol,
{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-y1}-methanol,
{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-y1}-methanol, '
{1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-methanol,
{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-

yl]-piperidin-4-yl}-methanol,



yl}-acetonitrile,
{1-[1-(2-bronmp-4-trifluoronethyl-phenyl)-3,6-dinethyl-1Hpyrrol o

[ 2, 3- b] pywOdoow/0587671 | - pi peridin-4-yl }-acetonitrile, { PCT[JB2003/016598
6-di nethyl-1-(2,4,5-tribrono-phenyl)-1H pyrrolo

[ 2, 3-b] pyridin-4- yI]-pi peridin-4- yl}-acetonitrile, carbonic acid
1-[7-(4-brono- 2, 6-di net hyl - phenyl )232 5- di net hyl - 7H-pyrro| o[ 2, 3-

d] pyri m di n- 4- yI] pi peridin-4-y Imath}/ ester ethyl est

pyri di ne- fl-flatdrbxipromo-pberyl)-3,6-dimethyl-1H-pyrrolo]2,3- b]pyr1d1n-4 yl]-piperidin-4-

1-[7- (4-brono- 2, 6-di rrethyl phenyl) -2, 5-di net hyl -
pyrrol of 2y13= I@I‘Fb@ﬂ%m di n-4-yl]-piperi di n- 4-yl net hyI ester, rret hoxy-acetic

i S{h[h?éﬁq?nmzwaﬁ%'eﬂ%%y‘a% 2 @i@?tgylﬂﬁ%wésw%i%@ T

1-[1-(4-Dbr henyl ) - 36d|rrethyl-ll-|-pyrrolo[2,3-
b] pyri di nyli-pggep_ Hi"g"é(ﬁ?’(’,i‘? ap | met hyl ester, carbonic acid benzyl ester

oy ol of 2SR YR A R G oy tin- Gty iin

1-[7-(4- b 057}0 e}%ngl' met hyl - phenyl') - 2, 5-di met hyl - 7H pyrrolo [2, 3-

d] pyrim di M- 4% pr peri di n-4-yl met hyI ester, 3-diethylam no-propionic acid
1-[7-(4- by ! s A ridin-4-yl]-piperidin-4-

pyrrol o[z{gfpf%"??’tﬁ?ﬁ?&%’s (PP pé r*@lﬁm! hyjlﬂ]%yster WO BB6u 058767

PCT/Jonog{ 0A683%), 238 and phosphorl c aC| d nono-
{1-[7-(4- |}om) 2, 6- di met hyl - phenyl ) - 2, 5- di net hyl -

pyrrol of 22%10[]1r(2r@dﬁbwrﬁb 4-i36iptordi- pﬂéﬂyﬂbl-Z]B 6—twmwmwpmle[z,3 bipyridinedral

i soners thereof or racem c or non-racem c m xtures of isomers thereof, or
phar naceuyi]gapdridingogptihbhad, sal ts and hydrates thereof. 42. An antagoni st
for CRF receptors, conprising a pyrrolopyrimdine or rrol opa/rl di ne

deri vat i ve-{deB@jé dibeanonit fisopronyy-phéry DadbribmethslipH- mrr@ﬂ%[é%a*dém gy
acceptable salt thereof or its hydrate according to any one of claims 1 to
41, as anyHaiperilin-fingl-edpeqlt . 43. Use of a pyrrol opyrimdine or

pyrrol opyridi ne derivative I tut ed an up, a

phar maceufzr{élal]zl%f6 gé‘&%tbfla]c)'(%igépixoc%?]é%‘fy —pyrsro%%$ 3’3%“5{]%3%'&10 to any
one of clalm% ﬁé fo t he manufacture of an antagoni st for CRF

r ecept or s Piperidin- yl than

2—{1-[3,6-dimethyl—1-(2,4,6-tribromo—pheny1)—1H-pyrrolo[2,3-b]pyridin—4-yl]-piperidin-
4-yl}-ethanol,

2-{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-y1]-
piperidin-4-yl}-ethanol,
2-{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
2-{1-[2,3,6-trimiethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-y1}-ethanol,

2-{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidin-
4-yI}-ethanol,
2-{1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl}-ethanol,

2-{1-[1-(2, 6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-

piperidin-4-yl}-ethanol,
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2-{1—[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethy1-1H-pyrr010 [2,3-b]pyridin-4-
y1]-piperidin-4-y1}-ethanol,

' 2-{1-[1-(4-methoxy-2,6—dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
2-{1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-yl}-ethanol,
2-{1-[1-(4-isopropyl-2-methylsulfanyl-pheny])-3,6-dimethy1—1H-pyrrolo [2,3-b]pyridin-
4-yl]-piperidin-4-yl}-ethanol,
2-{1-[1-(2,4-dibromo-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidin-4-
yl}-ethanol,
2-{1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl}-
piperidin-4-yl}-ethanol,
2-{1-[3,6-dimethyl—1-(2,4,5—tribromo-phenyl)-lH-pyrrolo[2,3-b]pyridin—4-y1]—piperidin—
4-yl}-ethanol,
2-{1-[5-bromo-1-(4-chloro-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-
b]pyridin-4-yl]-piperidin-4-yl}-ethanol,
3-{1-[1-(2,6-dibromo—4-isopropyl—phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-
y1]-piperidin-4-yl}-propan-1-ol,
3-{1—[1-(2,6—dibrom0—4-isopropyl-pheny1)-3,6-dimethyl-1H-pyrrolo[2,3—b]pyridin—4-
yl]-piperidin-4-yl}-propan-1-ol,
3—{1-[2,3,6-trimethy]-1-(2,4,6-tribromo-phenyl)—1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl1}-propan-1-ol,
3-{1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidin-
4-yl}-propan-1-ol,
3—{1-[1-(4-bromo—2,6—dichloro-phenyl)—2,3,6-trimethyl-1H—pyrrolo [2,3-b]pyridin-4-yI]-
piperidin-4-yl}-propan-1-ol,
3-{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-y1}-

piperidin-4-yl}-propan-1-o],
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3-{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1 H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-y1}-propan-1-ol,
3-{1-[3,6-dimethyl}-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo [2,3-b]pyridin-4-yl]-piperidin-
4-yl}-propan-1-ol,
3-{1-[1-(2,6-dibromo-4-chlor0-phenyl)—2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-yl1}-propan-1-ol, |
3-{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]}-
piperidin-4-yl1}-propan-1-ol,
3-{1-[1—(4-methoxy-2,6-dimethyl-phenyl)—2,3,6-trirnethyl-1H-pyrrolo [2,3-b]pyridin-4-
yl]-piperidin-4-yl}-propan-1-ol,
3-{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3, 6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-y1}-propan-1-ol,

3-{1- [1-(4-isopropy1—2-methylsulfanyl-phenyl)—3,6-dimethyl—1H-pyrrolo [2,3-b]pyridin-
4-yl]-piperidin-4-yl}-propan-1-ol,
3-{1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl}-propan-1-ol,

3-{1-[3,6-dimethyl-1-(2,4,5 -tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-propan-1-ol,

1-{1—[1-(4-bromo—2,6—dimethyl—phenyl)—2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-y1}-ethane-1,2-dio],
1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-y1}-ethane-1,2-diol,
1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo [2,3-b]pyridin-4-y1]-
piperidin-4-y1}-propane-1,3-diol,
1-{1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo [2,3-b]pyridin-4-yl]-
piperidin-4-y1}-propane-1,3-diol,
1-[1-(2,6—dibromo-4-isopropyl—pheny])-2,3,6-trimethy1-1H-pyrrolo[2,3-b]pyridin—4-y]]-

piperidine-4-carbonitrile,
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1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-4-carbonitrile,
1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-
4-carbonitrile,
1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-
carbonitrile,
1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-4-carbonitrile,
1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-4-carbonitrile,
1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-
4-carbonitrile,
1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-
carbonitrile,
1-[1-(2,6-dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidine-4-carbonitrile,
1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidine-4-carbonitrile,
1-[1-(2,4-dibromo-pheny])-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-

carbonitrile,



WO 2004/058767 PCT/JP2003/016598

236
1-[1-(2-bromo-4-trifluvoromethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidine-4-carbonitrile,
1-[2,3,6-trimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-
4-carbonitrile,
1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidine-4-
carbonitrile,
{1-[1-(4-chloro-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl1}-acetonitrile,
{1-[1-(2,6-dibromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[2,3,6-trimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-acetonitrile,
{1-[3,6-dimethyl-1-(2,4,6-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-acetonitrile,
{1-[1-(4-bromo-2,6-dichloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[1-(4-bromo-2,6-dichloro-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[2,3,6-trimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-
4-yl}-acetonitrile,
{1-[3,6-dimethyl-1-(2,4,6-trichloro-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-acetonitrile,
{1-[1-(2,6~dibromo-4-chloro-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile,
{1-[1-(2,6-dibromo-4-chloro-phenyl)-3,6-dimethyl-1H-pyrrolo{2,3-b]pyridin-4-y1]-

piperidin-4-y1}-acetonitrile,
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{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-2,3,6-trimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl}-
piperidin-4-yl}-acetonitrile,
{1-[1-(4-methoxy-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-yl]-
piperidin-4-yl}-acetonitrile, |
{1-[1-(2-bromo-4-isopropyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-y1]-
piperidin-4-yl}-acetonitrile,
{1-[1-(4-isopropyl-2-methylsulfanyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-acetonitrile,
{1-[1-(2,4-dibrom0-pheny])-3,6-dimethy]—1H-pyrrolo[2,3-b]pyridin-4-yl]-piper_idin—4-
yl}-acetonitrile,
{1-[1-(2-bromo-4-trifluoromethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-b]pyridin-4-
yl]-piperidin-4-yl}-acetonitrile,
{1-[3,6-dimethyl-1-(2,4,5-tribromo-phenyl)-1H-pyrrolo[2,3-b]pyridin-4-yl]-piperidin-4-
yl}-acetonitrile,
carbonic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester ethyl ester,
pyridine-2-carboxylic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,
methoxy-acetic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester,
methoxy-acetic acid 1-[1-(4-bromo-2,6-dimethyl-phenyl)-3,6-dimethyl-1H-pyrrolo[2,3-
blpyridin-4-yl]-piperidin-4-ylmethyl ester,
carbonic acid benzy! ester 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-
pyrrolo[2,3;d]pyrimidin-4-yl]-piperidin—4-ylmethyl ester,
decanoic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-pyrrolo[2,3-
d)pyrimidin-4-yl]-piperidin-4-ylmethyl ester,
3-diethylamino-propionic acid 1-[7-(4-bromo-2,6-dimethyl-phenyl)-2,5-dimethyl-7H-

pyrrolo[2,3-d]pyrimidin-4-yl]-piperidin-4-ylmethyl ester
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and phosphoric acid mono-{1—[7-(4-br0mo-2,6-dimethyl-phenyl)-2,5-dimethy1-7H-
pyrrolo[2,3—d]pyrimidin—4-yl]-piperidin-4-ylmethyl} ester,
individual isomers thereof or racemic or non-racemic mixtures of isomers thereof, or

pharmaceutically acceptable salts and hydrates thereof.

42. An antagonist for CRF receptors, comprising a pyrrolopyrimidine or
pyrrolopyridine derivative substituted with a cyclic amino group, a pharmaceutically
acceptable salt thereof or its hydrate according to any one of claims 1 to 41, as an active

ingredient.

43. Use of a pyrrolopyrimidine or pyrrolopyridine derivative substituted with a
cyclic amino group, a pharmaceutically acceptable salt thereof or its hydrate according

to any one of claim 1 to 41, for the manufacture of an antagonist for CRF receptors.



