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WD 2007/ 077949 PCT/ JP2006/ 326327 DESCRI PTI ON
HETEROCYCLI C JANUS KI NASE 3 | NHI BI TORS 5 The present

wo pooentiven rel ates to a novel. condensed het ePODYRW006326327
conpound and to a nedi canment containing the conpound
as an active ingredient, and nore particularly, to an
i mmune di sease treating a - 10 BACKGROUND ART
Janus. kinase 3 (here&%@gg%?ggg red to as JAK3) is a
famly of protein kinases. Although kinases in this

famly, i L de
range. o TERQGVETIC IRNUS RIGASES REUBITORY,

hemat opoi etic cells. This does not 15 contradict the
fact that JAK3 plays, an inportant role in signa
transm ssion via various receptors, such as
interleukin (hereafter referred to as IL) -2, IL-4,
IL-7, 1L-9, IL-15, and |IL-21 by noncoval ent
association with the conmon chain (refer
nonpeRerRrées et a%rlh‘f%mll%df%zﬁhﬁ e*h? ?irerat u?%n%m%
In - XSCID (X-1inked severe conbi ned i nmunodefi ci ency %he

hepatpentlpepoPaprond, aUAKBOpﬁoF@ﬁhCP@QéF FoRER3NdPIa

genetic defect is found in the common y chain. It is
conpdiundt @8 amaactive sipyoddientocAnd sagapseticularly, to
¢ i mmunosuppr essi on bl ocks: JAK3- dependent si gnaling
anpanfwaysdisehee toeabnpdt egens |iterature 3 and

nonpatent literature 4) Animal experiments -1 WO

2007/ 077949 PCT/ JP2006/ 326327 have shown that JAK3

not only plays an inportant role in maturation of
BABKGROpRDCHERES and T-|ynphocytes but also in

mai ntai ning the function of T-cells. Hence,' it is

expegseds. Kimats edd Jeases fitrvrat &/f engred i dedaKByels a family

-abnormality of T-cells, 5 such as rejection during

ofOpgabéihskigabeans mattt@idorkatabe sautroi thmefamily, other

, di seases, can be treated by controlling immune

thEBSPARSE & he aughrdddsd nerchaniisie réngehes ot hesudandJAKS is

pyrrol opyridi ne deri.vative (patent
expressed locally in hematopoietic cells. This does not

contradict the fact that JAK3 plays an important role in signal
transmission via various receptors, such as interleukin

(hereafter referred to as IL) -2, IL-4, IL-7, IL-9, IL-15, and

- IL-21 by noncovalent association with the common y chain (refer

to nonpatent literature 1 and nonpatent literature 2).

In XSCID (X-linked severe combined immunodeficiency)
patient populations, JAK3 protein level iowers or a genetic
defect is found‘in the common y chain. It is indicated that
this problem occurs'because immunosuppression blocks
JAK3-dependent signaling pathways (refer to nonpatent

literature 3 and nonpatent literature 4). Animal experiments
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literature 1) represented by formula (A) or (B) or an
10 i m dazopyridine derivative (refer to patent

WO pdognzowr e 2) is known as a conpound havi ng. POBKR006/326327
inhibition activity. Y RR-{, CONHZ N CONHZ ArNH
(A) A\ NH (B) (For the synbols in the fornulas, .refer
to the corresponding , patent-publications.) 15
Furthernore, a pyrrolopyrimdine derivative (refer to

tent literature.3, patent literature 4 .
nafey Eharnrbhes, A% palant b erEoard Eyevsbroteroba by

f or mul | k d,h JAKS
ma F WA bi 08 AL a6 THTEYOCKFER ) B KITEC)C Ro 2BULFB) Enan

synbols in the formula, refer o th orrespondl g d
mabm@h@lwbﬂl%aiwb%l?n 2\ S ?07 it 1s expecte
PCT/ JP2006/ 326327 Still_further, rrolopyrldlne

thaedivadses (hEperipg Fp%&Jelrﬁelf&rftJe‘f%uaGPer?)alrléyr%EgntC@&lSr
by formula (D) is also known as a conpound having:

sugikasi nhiBFtion deringt 9rIpPKCiRSYeRtPaRSPPRNERELON and
R-,NR4 5 (For the synbols in the fornula, refer to

authémponecspondsng, panehe PuBREEdt PENCPNEBREVERT LRmune
any literature, the conmpound according to the present

respveaeiohrbsghothdssmEcbédiémecificalIy.

4 . ’

' On the other hand, a pyrrolopyridine derivative (patent

literature 1) represented by formula (A) or (B) or an
imidazopyridine derivative (refer to patent literature 2) is
known as a compound having JAK3 inhibition activity.

N N g N
—AQ;]ifj\CONH —q&:I;%J\CONHz

ArtH w At @)

(For the symbols'in the formulas, .refer to the correspoﬁding
patent. publications.) -

Furthermore, a pyrrolopyrimidine derivative (refer to

‘patent literature 3, patent literature 4, patent literature

5, and patent literature 6) represented by formula (C) is also

known as a compound having JAK3 inhibition activity.

NNy
R« 1\ ©
R 1

(For the symbols in the formulé[ refer to the corresponding

patent publications.)
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[ Nonpatent literature 1] J. J. O shea et al, Cell
Vol . 109 10 (suppl.), S121, 2002 [ Nonpatent

wo pdognzowy e 2] K. Ozaki et al, Science, Vol. 2B8r/JP2006/326327
1630, 2002 [Nonpatent literature 3] P.. Macchi et al,
Nature, Vol. 377, p. 65, 1995 15 [ Nonpatent
literature 4] S. M Russell et al, Science, -Vol. 270,
p. 797, 1995 [Patent literature 1] WO 2004/ 099205

[Patent literature 2] WD 2004/099204 . [ Patent
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7] WO 2006/ 069080 .-3_WD %007/077949 o
aspeTFIPRODBA3DEEL7I PREEL ERURR BECTHECT RVENY ON PROBLEM
TO BE SCLVED BY THE | NMENTI ON As a result of
i ntensive, studies W th j ect of providing a
usef ul phar maceuti c& osit'ion Baving JAK3 5
inhibition activity, the i veRt or Phave found that a.
novel condensed heterocgeNig conpound has an
excel l ent JAK3inhibition activity, and have conpl et ed
t he Eresent invention. Mre specifically, the present,
£ BHMpP oG Hosthe HovaRlonteiRed hetled siisPonding
+ conpound represented by the 10 following formula (1)
pagenphavhadeatiieally acceptable salts thereof, and a
phar maceuti cal conposition containing the conmpound, :
nmor eHpeevecul anl §ny al Pher waeeat i e ecompsnd jagrording to
.serving as an agent for treating-and/ or preventing
thaupoesentie ingdesgases i si nbltagiacdeypedi segsddicaddy -
al l ergi c di seases. 15 The condensed _
[Nbebeteotytlitersbnpeuhtl ik a -cOridéresedt pyri@deheé, Vol. 109
-conmpound represented by the followng formula (I):
(suppl.), S121, 2002 : :
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[Patent literature 3] WO 99/065908
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RR NN RzZ-<\ XR5 (1) 42 R NR41 wherein Xis N or
CR3, 20 Mis (CH2)m mis O or 1, RLis -H or |ower
w@bdoylo7rid ch may be substituted, -4 WO 2007/ ORGO#2006/326327
PCT/ JP2006/ 326327 R2 is -H or | ower al kyl which may
be substituted, R3 is -H, halogen, or |ower alkyl
whi ch may be substityted, R91 i's -H or heteroaryl
whi ch may be substituted, 5 .R42 is a bridged ring
[ jtuted, R5 is a group
Dlgéfég?gﬁ @Poﬂﬁ%hgﬁﬁégﬁgé onsi sting of hal ogen, cyano,
acyl, acylam no, |ower kyl al kenyl, -0-Iower
PR%P&?M,T@-BBrS%Lﬂﬁﬁb§§eaghe¥ﬁygﬁgﬁﬁﬁalkyI, 5- or
6- menber ed het erocycl oal kenyl , and 5-nenbered = |
het ehdaf yFeSUb* CE ISR T yheS stibst i it daiect of
provided that when R5 is 5-nmenbered heteroaryl, Xis
progR3ingop RaqfahdphgrﬁﬁyeBElFP%k@amvPalBlgﬁe%ﬁVFeg JAK3
_ functional group -to form bivalent groups shown
5 inbébbhdon aftHVityy FRe ANVRRERER hevR spupf- Apat| appovel
(I-C 15 wherein RAis -H or acyl which may be :
cosdestseduhetierooycphar rateaundanpy aBcepeablensalfys
t hereof. EFFECT OF THE | NVENTI ON
- inhibition activity, and have completed the present invention.

More specificaily,.the preéent invention provides a
novel condensedlﬁeterocycliﬁ compound fepresented by the

10 "following formula (I) or pharmaceutically acceptable salts
thereof, and a pharmaceutical composition cpntaining the
-cémpouﬁd, more particularly, é-pharmaceutical compoéition
serving as an agent for treating-and/or preventing autoimmune
diseasgs, inflammatory diseases; and allergic diséases.

-15 : The condensed héterocyclic,dompound is a condensed

pyridine compound represented by the féllowing formula (I):

1
R\
.hr N
2 N
R\
X = R® (I)
42
R\ /N\R41
wherein
X is N or CR%
20 "M is (CHz)p; m is 0 or 1,

R! is ~-H or lower alkyl which may be substituted,
—4-
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The conpound according to the present invention has

JAK3 20 inhibition activity and is thus useful as an
wa@edrveroungr edi ent  of an agent for treating apdrl/ar006/326327

preventing di seases caused by -5 WD 2007/077949

PCT/ JP2006/ 326327 undesi rabl e cyt oki ne si gnal

transmssion (e.g., rejection  during organ/tissue

transpl antati on, autoi mmune di seases, asthna, atopic

der itis, Alz di.seas and .atherosclerotic

di seBse)® oF Ui %%ggééi 59&' $”5€%3?§§ %f?i&%ﬁﬁ%%L
i t i i . q., _ d |.eL i . BEST
NS HR o 1 LT S SR NN A S gl ot

according to the present invention represented by the
subgEitiPaelr) is characterized in its chemical 10
struc%une that the conpound has a cross-I|inked am ne
and Rl'sésha¥l 8rsker&rertvd WhiCh BaYaRg 6Uhretddiéqd.
het ergocycl es are - condensed, just as in ,
1H pyrr 8iSop2 b3iEPeyr irdinfe I OYR- WRLGRz BRY, Depspsitditig ed,
or.pygazolo[l,S-a]pyrinidine, and. is further
char Bttied iz exr qup pirerieast ogsPrT Hate tHeo W npuhes hiarg of
15 a JAK3 inhibition activity.. The present invention
hallegdesceysed, betvw iarydemdino, 1vwert etkylal kgwerjalkenyl,
i this specification is a straight or branched
-Onbneeal edkydr odp: oThé-memberedwbetalrkylyclionlklyd, 5- or
specification is a Cl-C6 20 straight or branched
6-akkpkraddhety ronykclde 1l kengh , asnebhylembegehly heteroaryl,
n-propyl, isopropyl, n-butyl, isobutyl, t-butyl,
eaphpetit yhicheapgnbyl subndinuhexyl, preferably nethyl,
ethyl, n-propyl, isopropyl, and isobutyl, and '
par t peokagky tHarteireald’yi stethyhbandddtdtyd o5 IThE itser@R’,
- "lower alkenyl" in the specificationis C2-C6 -6 WO -
200 & 07?92 REMakPREOD] 13263821 a stapaiaghti cofubramnohed group
~al kenyl having a double bond at each = possible

- toSitbem aagaleynti deloude, stveh &% lewhenyl (vinyl),

_— ' i
NH \/éo- >/.N< A
\< - —N —N R

O ' H | or
(IFA) (1I-B) - (1I-C)
wherein R® is -H or acyl which may be substituted,

or pharmaceutically acceptable salts thereof.

EFFECT OF THE INVENTION
The compound according to the present invention has JAK3
inhibition activity and is thus useful as an active ingredient

of an agent for treating and/or preventing diseases caused by

-5-
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1- propenyl, 2-propenyl (allyl), 1-nethyletheri-I-yl,
1-buten-1-yl, 2-buten-l=yl, 3-buten-l-yl, 5
wda.200pimphs | - propen-1-yl, 2-nethyl-I|-propen-I - yPCT/IP2006/326327
1- net hyl - 2*propen-1-yl, and 2-net hyl - 2- propen-1 -yl ,
preferably 1-nmethyl-2-propen-1-.yl. The term "hal ogen”
means fluoro, chlor,o, bronpb, and iodo, preferably
fluoro. 10 The term "cycloal kyl" is a C3-C8 nonoval ent
nonaromati c  carbocyclic._grou artially have
ungRELF o LF et LORHES %}gm LesRsnighLEn P o saﬁisﬁéon
ring. However, brid cl oc hydrocar bons ar
duék%guaé@a“CE%F%%?kE 91?%E?Ea%nr ehERiREuUNe dfseases,
cl opropyl, cycl obutyl, cl ohexyl- c¢ycl oheptyl, 15
aSE BE 00eEYP1C cYRIBRLE BAYI , A i?@?bﬂ%ﬁeﬁy 1sease, and
cycl ooct adi enyl, |ndanyl and tetrahydrona ht h
athPEPBEhBI ot EGcionexst) . ThedlepATeReERHBEC MaP§9PEm?§
a 5- to 6-nmenbered nonaromatic saturated heterocycle
cywhkthenayohavet baesBisabee {(defti cERNEFrdRNHeteRkEMLIA) .
hetero atons selected fromthe group 20 consisting of
ni trogen-atons, oxygen atonms, and sul fur atons which
may be oxi di zed. Heterocycl oal kyl may be partially

- BEGAsHMODESt EQROFARBYIRE ©VHdEHEedNVWENEIQNbenzene ri ng.

¢ However, aza-bridged cyclic hydrocarbons are
-exc| Thledcompieted ozycd vl ky| t rayhé netedent sugheasion
aziridinyl, azetidinyl, 25 pyrrolizinyl, piperidinyl,
reboaspnpedKQJnyéfcﬂmnﬁhnlIhykschafaU{bﬁ@@éﬁO}V@ﬂQchemlcal
PCT/ JP2006/ 326327 t hi onor phol i nyl , plpera2|nyl .
sttettahydtmﬁwrtafeybpmpbehda}hglsira)tclrlo(sﬁhdny)l}ged amine and also
-di hydr ooxazol yl, tetrahydropyranyl,
habetr akgdeobvhi opywanygh, 5ndolly6yhembetedhjpdrdgoicnollygk, are
-tetrahydroi soqui nolyl, and benzoxazinyl, preferably 5 .
coflibydeapxgzaetyhs oxadiapokyblogzadi-azplanylneand
furanyl. The term "heterocycl oal kenyl" is partially
1HSuRstbbYleds- bmppeaagyélQﬁi5ykazorh¢1tepan"9y¢hﬁaine and .
am no".is, anong groups.defined in
is further characterlzedJJ1pharmacology'that the compoundﬁnas

a JRK3 inhibition activity.
The present invention is described below in detail.

The term "alkyl"™ in this specification is a straight or

~ branched monovalent group.

The term "lower alkyl" in the specification is a C;-Cs
straight or branched alkyl and may include, such as methyl,
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, t-butyl,
n-pentyl, neopentyl, and n-hexyl, preferably methyl, ethyl,

n-propyl, isopropyl, and isobutyl, and particularly

preferably methyl and ethyl.

The term "lower alkenyl"” in the specification is C;-Cg

. =6-



10

15

20

25

"heterocycl oal kyl" a nonoval ent 3- to 8-nenbered

nonaromati ¢ 10 cyclic am ne which has at | east one
woedorogem at om and nay have one or nore i dent PCEIP2006/326327

di fferent hetero atons selected from the group

consi sting of nitrogen atons, oxygen atons, and

sul fur atons which may be oxidi zed, wherein- at |east

one nitrogen atom has a bond. However, aza-bridged

cycljc 15 hydrocarbo excl ud Th cli,c
stEAFabs () PrRRPias. oL BRan 853! 8 AGUEATePPBFngE cach
yrrolidino, eridino, eridi no phol. |n
po?ﬁ?%ﬁ%rﬁh%?rn%“gaﬂﬂprB%}Bg?nogug ea?e?ﬁbeﬁVé Vﬁgy
aromati ¢ hydrocar bon rou Y include phenyl ,
1-REpREAYL: AanBrPRERKYIC lbyg%er55W§ o Eﬁbearerlrzo and
nor e preferabl Ehen The term’ heteroaryl is a
1-keheval ekt 52— %P ninﬁérea ~byt8Rati¥lhet erocyclic
group having one or nore identical or different
1-neteyb-Atbrspsetécyéd 2roathré-§reuprepnsryting of

ni trogen, oxygen and sul fur -atons, and nay be
1-pehbighsedowbpan25-51 beArdnad-PEARY 1~ Repeppany il viay

i ncl ude, such as pyridyl, -8- _ WD 2007/077949
pr@CﬁthZQO&f@QBBQI—ZpyrapEnyﬂrybyrinidinyl, _
¢ pyridazinyl, pyrrolyl, pyrazolyl, imdazolyl,

- oxazohy lte rithf lmzbd yén " mebesyf ludww yEhloxadilazatyl and iodo,

t hi adi azol yl ,  qui nol yl, isoquinolyl, benzothiazolyl,
prbéarakayofyhorpndol yl, indazolyl, quinoxalyl, and

qgui nazolyl, 5 preferably pyridazinyl, pyridyl,

pyr azhayle rr MicgzalogdlLky1pyiazelGs-Cs amohd ¥ bz olgraroifee ic

term"bridged ring group” neans "bridged cyclic
cahbdtgeanbog oapd aﬁaanbyimemarwlhacvmymmmd bonds

- The term"bridged cyclic hydrocarbon” is a saturated
orohaylﬁeuﬁ&aﬁéhaéedw1bhcycbEQz@hepahngyC|H@w@vedgeﬁrldged

hydr ocar bon group -having two, or three C3-C10

cyeyekboakkybchirgns bee bkidgadd.cycombkykgl angy include,

excluded. Bicyclic or polycyclic C4-Cl6 bridged
suBMdBQC@&EQBFQBQ RS apelpsuticyl akkyopesleraklyeloheptyl,

Bri dged cyc ydr ocar bon may include, such as.
cyclooctyl, cyclobutenyl, cyclohexenyl, cyclooctadleny;,
indanyl, - and tetrahydronaphthyl, preférably cyclohexyl.

The term "heterocycloalkyl" is a 5- to 6-membered

. nonaromatic saturated heterocycle which may have one or more

identical or different hetero atoms selected from the group
consisting of nitrogen atoms, oxygen atoms, and sulfur atoms
which may be. oxidized. Heterocycloalkyl may be partially
unsaturated or may be condensed with a benzene ring. However,
aza-bridged cyclic hydrocarbons are excluded.

Heterocycloalkyl may include, such as aziridinyl, azetidinyl,

'pyrroiizinyl, piperidinyl, homopiperidinyl, morpholinyl,

-7-
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15 bicycl o[ 2. 1. 1] hexyl, bicyclo[ 2. 2.. 1] heptyl,
bi cycl o[ 2. 2. 2] octyl, bicycl o[ 4. 3. 1] decyl,

whewyorops. 3. 1] nonyl , bornyl, bornenyl, norborpPyt/JP2006/326327
nor bor nenyl , 6, 6-di net hyl bi cycl o[ 3. 1. 1] heptyl
tricyclobutyl, and adamantyl, preferably adamantyl or
20 bicyclo[2.2. 1] heptyl. The term "aza-bridged cyclic
hydrocarbon is a saturated or unsaturated bi cyclic

b Zd d h h
en PimBPPUS LRy E o BhES %%ﬁ%¥¥¥8??%§f%h SR Tﬂ:frogén

Non bridged. heterocycl oal k are, ex ded
ce B GUAT OB BBy Ly ol Per (AT CaRa RO Y b | HEBA=RYF BEUF BOH L
roups -9 WO 2007/077949.PCT/JP2006/ 326327 .
tegé?byeaP59F9pﬁF@Féﬁab%%§°%ﬁaYﬁerﬁ?tséay FPGdéaogy&ruc
ydr ocar bon" may_incl ude, such as azanorbornl
teaaﬁhmémaﬁﬁwlnoﬂ%qu?ﬂﬁc??ﬂ?ﬂiﬁ?ZlPV%paﬁW erably
azablcyclo£3 2. 1] octanyl, azabicycl o[ 2. 2. 1] hept anyl ,
dlgyggggxéyg MFE ng?@@gghyﬂ ogadlazolanyl and furanyl.
azabi cycl o[ 3. 2. 1] oct'anyl, azab|cyclo[3 2. 2] nonanyl ,
azabT@@dﬁ@m[ghgt@F@@ﬁgﬁyplkgﬁdl" 1s partially substituted
azabi cycl o[ 3. 3. 1] nonanyl, preferably tropanyl;

- "hetexac:ﬁcé@abka;kél o[ 2. 2. 1] hept-5-yl'. The term

+ "acyl "neans -C (=0) -lower alkyl, -C (=0)
- cycThal kgtm “Cy¢rdy amEMQVotycl@@©k9IgrOGp€:G?fia¢9lin
-C (=0) 10 -heteroaryl; carbanoyl, | ower

"hatkybcarbambyl 1" - £ nor@valent=0)- Net+§ owembeit &g nonaromatic
cycl oal kyl carbanoyl, heterocycl oal kyl car banoyl ,

cyanybczanrjhwwﬂi,chahnals dteleasarqnefzanbanfgyh.aﬂ'm, taeildnmay have
"l ower al kyl," "cycl oal kyl, “het er ocycl oal kyl

onéady Iniorand de Inetleeaaoyld'lmﬁaanaertﬂﬁelet&r@beVemﬂeml@@‘e@d from
-meanings. X in the formula (1) is preferably CH Rl in

thehgrbapmibasfik)xing pfeherabhygn- HroR2, i pxtyhenf atpmsa and
(1) is preferably -H or CH3r and nore preferably -H

sulR9uri atbhe vangul aafl bei sxpaetedablwerHdin2@t least one
Furthernmore, R 42 in the formula (lI) is preferably

nitrogen atom has a bond. However, aza-bridged cyclic
hydrocarbons aré exéluded. .The “Cyclic amino” may inclﬁde,
such as aziridino, azetidino, pyr;olidino, piperidino,
homopiperidino, morpholino, thiémorpholino,'and piperazino.

The term "aryl"™ is an a:omatic hydrocérbon group and may
include, phenyl, naphthyl, and indenyl, preferably C¢-Cip aryl,
and more preferably phenyl. |

The term "heteroaryl"” is a monovalent 5- or 6-membered
aromatic heterocyclic group having one or more identical or
different hetero atoms selected from the group consisting of
nitrogen, oxygen and sulfur atoms, and méy be condensed with

a benzene ring. “Heteroaryl” may include, such as pyridyl,

—8-
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adamantyl or tropanyl, each of which may be

substituted with OH Still further, R5 in the fornmula
w@ bgo7ios7opy ef erably carbanoyl which may be subBtT/iRghed326327

-C(=0)-1 ower al kyl which- 25 may have OH nore

preferably -CONH2 or. hydroxyacetyl. As 710 WO .

2007/ 077949 PCT/ JP2006/ 326327 anot her enbodi nent, R91

and R5 are bonded via a specific functional group to

forma cyclic structure desc ref er abl

oyt he (FY e alng bs?m SRELRGR: SRR by chEEaPsY kL
d " tut , R2,. R3,
imfas 5o kb gm/zeﬂyés Y21, Enieavir oty heoamitiag oy

items (a).to (g) are included a)_ Hal ogen (b) -OH,
thl@Faz'-Olblph%Hwo chd?&qmﬁﬁbws-k RPeN6R h%aé?lyl(c)
-SH, -S-RZ, -S-phenyl, -S-heteroaryl, -SORZ
beogexphehy}, mﬁ@Lyé@ hedarehydt auigexglylgoengauinazolyl,
- S02- phenyl, -S02-het.eroaryl, sulfanmoyl which may_be
prefipsebivit RAT e hinghe BYTidislRZPYFOEPEY L, (ERIARPAGL,
whi.ch may be substituted with one or two Rz groups

PYNHEOLRYZ, - anNHO pheagP 1Yl NHCOR- RZ, - NHCONH2,

-NHC(]\IH—RZ 15 -NHS02- R, - NHSQ2- phenyl,. - NHSO2NH2r

h(ﬂTh&hFQmm&?b(edge@}tlngCHIGEP" GeRis "igopdged cyclic
v carbanmoyl which may be substituted with one or two RZ
hydroapsbonCCaugcl' azaahtrhdged- CPCDL RZhydyansrbeh) . RZ 20
- (g) Phenyl which may be.substituted with one or nore

gr oupise tseiretbeddiednrtybéisubsiicemriion'léscei petufated or

the above itens (a) to (f) , 5- or 6-nenbered
unbeteratyd| Gﬂld()yil,léorcpoﬁydimmm &d 1 dyetdeh par ytarben group

6- nenbered heterocycloaryl. RZ in the above itens (a)
hatdn§glwoayri thkedecsey@anoyci Bl ky25randsl. oden blrkybed
-which may be substitutedwith one to three -11

'+ cycloalkyls are excluded. Bicyclic or polycyclic C4=Cis

bridged hydrocarbon groups are particularly preferable;
Bridged cyclic hydrocarbon may include, such as
bicyclo[2.1.1]lhexyl, bicyclo[2.2.1]heptyl,

bicyclo[2.2.2]octyl, bicyclo[4.3.1]decyl,

“bicyclo[3.3.1]lnonyl, bornyl, bornenyl, norbornyl,

“norbornenyl, 6,6—dimethylbicyclo[3.1.1]héptyl,

tricyclobutyl, and adamantyl, preferably adamantyl or
bicyclo[2.2.1]heptyl.
The term "aza-bridged cyclic hydrocarbon" is a saturated
or unsaturated, bicyclic or polycyclic bridged hydrocarbon
‘
group in which at least one of atoms constituting a.ring is

a nitrogen atom. Non bridged heterocycloalkyls are excluded.

Bicyclic or polycyclic C4-Ci¢ aza-bridged hydrocarbon groups
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- préaferagly groppnyvhat 2canabe-azahieye

WO 2007/ 077949 PCT/ JP2006/ 326327 groups sel ected from

the group consisting of -0-lower alkyl, -NHIower
W@bkdoylo7794CONH- | ower al kyl, 5- or 6-nmenbered  PCT/JP2006/326327

het er ocycl oal kyl, and 5- or 6-nenbered heteroaryl.”

The conpound according to the present invention my 5

i ncl ude geonetric isoners and tautoneric isonmers

dependi ng on the type of constituent. In addition,

e co nd, accor t he_present i tign _may.
2,0t SUDRHEL H O LA BORP AT orEhe A EE R of At AT LaRBfacTEL e
inclu ,separated . isomers and m xtures . thereof
YRR e ﬁnfﬁadeco%bcfbﬁst%awre%%m v} nodiesi gyl
Furt hernore, | abel ed conpounds, that , ound
LBt B9 SUBSE TGV et ® 4322 ohOBT ST ho
mpound according to_the present jinvention with
aZ@%HFb%%@i%ezo¥]h%ﬁF%@Y%acgl@éabigb?%ﬁéé ar &l grsanyl,
i ncluded in.the scope_of the present invention. 15
azgpi eVt abd e2 - Lhechpay kmceutPtaVFio hécépt ABPB2PY bdr ug
of - the conpound of the present lnvention is also
azahpetydedl#n tﬂénogé@bé:o@n@hézﬁPé§éﬁio'ﬁvénﬂﬂ@ﬁnamﬁér
pharmaceutically acceptable prodrug i's a conpound
g@ [EnEoldhPRE-S
» group, hydroxyl group, carboxyl group, 20 etc. through
- sol vbhg sterror " angeY -peyss ot ©gitdl cbaderi ahkyl, The (=0)
groups described i-n Prog. Med. , Vol. 5, p. 2157-2161,
-c$8B6alandl, "G dkQhi-rheNme iai altsul KyDeveCopreht-aslyl, -C (=0)
Medi ci nes)" (Hi rokawa Pub. Co., 1990),. Vol. 7,

’—h&béeoaky&;Ebstgamopl,166wé98alhyécaakemoa$,exénﬁkés of

groups formng such prodrugs. 25 The conpound
(=0pprBseated bykyhe Epchubdkglyanbymbgimacid -12 WO
- 2007/-077949 PCT/ JP2006/ 326327 or base addition salts.
hefbeseysabtskghoukdamnaly, berypbharmareyt i cahby '
acceptable salts. Mire specifically, the salts may
hetBebdd@lanraaindyaddi Thont aal t" wudr an iylgrygdmyelacikyl, " -
(e.g., hydrochloric acid, hydrobrom c acid, hydriodic
"haﬁédoc§c$ubﬁupn¢"acadylnlbﬁuc"aétéroaﬂglphaspEOthe

acid) , and an acid
above-mentioned meanings.

X in ﬁhe formula (I) is preﬁerabiy CH.

R!' in the formula (I) ié preferably -H. ‘R? in the formula
(I) is preferably'—H or CHs, and mdre préferably -H.

R* in the formula (I) is preferably -H.

Furthermore, R% in the formula (I) is preferably
adamantyl or tropanyl, each of which may be substituted with
OH.

Still further, R®> in the formula (I) is pfeferably

carbamoyl which may be substituted or -C(=0)-lower alkyl which

‘may have OH more preferably -CONH; or hydroxyacetyl. As

-10-
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addition salt with an organic acid (e. g. , formc
acid, acetic acid, propionic acid, oxalic acid,
woradoonim™4aci d, succinic acid, fumaric acid, nedBIR006/326327

acid, lactic acid, malic acid, tartaric. acid, citric
acid, nethanesul fonic acid, ethanesulfonic acid, 10
aspartic acid, and glutamc acid); a salt'wth an
inorganic base (e.g., sodium potassiun1 magnesi um

an organi.c

angiagr (Shoditme gt s PQ?%R "$r8 Bahed Yiepdngpeafic
EupdRbORAL TP HUOTE & GHF Fhu by iR desiihdd Spove,

and crystalline pol nDrphlc forns of the conpound
Pre&pralelit EATBYlathé- %brnula (1) and salts thereof are
al so included in the scope of the present invention.
20 PROCEDS thieleniohyddRd aéﬁoﬁ”d}r?f@eql Fx RE predertt” which
i nvention can be ' prodyuced, usi;ng %he qparacterlgg
mapakedsehst heubad] coskBl etln For Rhe ®ypeard/or R, the
substituent thereof and by applying various known
fosynvhesi srowphotizscibdréhd nt Adeprodact Fon(dbraiediidigided:
the 25 relevant functional group with a SU|tabIe
(aprbakegewe group or -13 WO 2007/ 077949
v PCT/ JP2006/ 326327  repl aci ng the rel evant functlona
(byr eQp, W-ORRE, grouphermal, ca®COMR easidONH-diverked (FAY o
the functional group at the stage of -~ a starting
(C$ Uk ARGe-RE; 89r pint ey e disathe teary aondas -6AaRf y 15©- phenyl
ef fective depending on the type of the functional '
gr-@ap Het & dqamgdy c tHsmHt eeBoet Ry .- SThi-gphknyd , of
functional group may include, fpr exanple, am no
gr-aup-hbydrexyl1gr eupfanadl whibboxydy gr@upibsthietuted with
-protective group for such a functional group may

i relaude; thiy Réxamplpes.the protective groups described
in "Protective Groups in Organic Synthesis (3rd. Ed,

(d10nRA999)whi oK intdemeb¥uibs t W uEGeaenet Anshd. othw‘aSﬂRé%J:oups ,
and one of these should only be selected and used as

NeGERIARY, denae@LEgeam T eagtogAREONAIHAANS, HNHChNSI-R?,
kind of nethod e desired _ .
~-NHS0,-R°, -NHSO,-phenyl, -NHSO,NH,, -NO, —N-O-R?;

(e) —-CHO, -CO-R%, -CO,H, -CO,-R?, qarbamoyl which may be
substituted with one or two R® groups, -CO-cyclic amino,
-COCO-R?, cyano; |

(f) R?

(g) Phenyl which may be .substi-tuted with one or more groups

selected from the substituents described in the above items

(a) to (f), 5- or 6—-membered héterocycloalkyl, 5- or 6-membered

heteroaryl, 5- or 6-membered heterocycloaryl.

R% in the above items (a) to (g) may include "cyano; -OH;

and lower alkyl which may be substituted with one to three

-11-
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conmponent can be obtained by introducing the

protective group, by carrying out reaction and by
w@bkdomiormaud ng the protective 15 group as necessBCTJP2006/326327

by converting the group into a desired group. In

addition, the prodrug of the conpound according to

the present invention can be produced by introducing a

specific. group or. by carrying out reaction using the

T DS G G0 & et iPiengeoSBoRtabaL b Sof ey th Reay

ust as i th t t egt
—N% %%ermﬁkyﬂzc%ﬁéﬁﬂi’;awsg aBPT el ot R REFHods
known to th kill ed th h '
heBareryF ent Fon, ARFOST] B, CaRE By A REToroa Sk The

abbravi i ed. | S
5 oo b Tyt J‘%ﬁ ‘?32%398%;‘%&1@ ég@n@r&@éntléﬁ ¥y

nEYREI A P SEn S TR B LUl B on
thehégxi%% cgﬁggigpggtMBSUH% 1&&%% nygg 56&&@ %%ordlng

e relevan COI’TpOUﬂ was |6ro accor Ing to

: d . hod
* to FRgtoting eGe beiT o e %ﬁmﬁ@ﬁm sg—’%ﬁa%‘&ef“%y

nce |i

Ofcﬁgﬁﬂggggéﬁghyln?gégﬁﬂah Eg%%g roﬁ%?%grapﬂ? migrures
héﬁéﬁm&far-eiéﬁ%”#@aa G HRE e s h aeeb T SRS "t et don.
Fuy e%rrngggmebé#??s@%?%ﬁ%@%% "V dogRiids jqtained
byhggksggtéglgg ggehgr ﬁore atoms of g%e?éémpound accordlng
te the present invention with radloactlve or nonradioactive
isotopes are also included in the scope of the present:
invention.
Furthermore/thepﬁarmaceutipallyacceptableprodrﬁgof

the compound of the present invention is also included in the

scope of the present invention. The pharmaceutically

acceptable prodrug is a compound having a group that can be

converted into amino group, hydroxyl group, carboxyl group,
etc. through solvolysis or under physiological conditions.
The groups described in Prog. Med., Vol. 5, p. 215%—2161, 1985
and "Iyakuhin No Kaihatsu (Development of Medicines)"
(Hirokawa Pub. Co., 1990), Vol. 7, Molecular Design, p. 163-198
are taken as examples of groups forming such prodrugs.

Thé compound represented by the formula (I) may formacid

=12~
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Lv Stepl R4 ~M N.R41 (1-a) () [wherein Rl, R2, R91,
R42, R5, Mand X are as defined above, and 15 Lv is a
WO e@viormg4group.] In this process, the conpoundPCT/JP2006/326327
represented by the formula -(1-a) and having a | eaving
group is reacted wwth the amne represented by the
formula (l1-b) to produce the compound according to
the present invention represented by the fornmula 20
or(biseThedh eayhngageoup iweﬁ@ys3D@éUﬂﬁo@ﬁ&°@ﬁﬁy(§e9 :

chloro and brono); sul.fonyloxy (e.g.,

phg?ﬁE@B§§HEBQm¥|QEEeptﬁbménQ§MEE0nYM@%d specifically, the
benzenesul f onyl oxy, p- tquenesquononxy, -15 WO

saZQQﬁ&QZZ%%%u%QTéAE%QQ@@%%@%%%n salt with an 1norgan1c ac1d

ni t robenzenesul f onyl oxy, and

otEifl I il
régViﬁgé9g€E?8E§H %Qﬂﬁeoﬁyarobfgﬁ C be%eﬂhgdrfgﬁﬁc ac1d

group conpound represented by t

sufl?[lg?rz%éida) %tl'dt Ugﬁg ;y}‘néﬂ% {ie. ac1% Tha%d an acid

reactron1s carrled out "under at erlc pressure or
n pressu t f oI r t
2olIETERPLEPE G, Bl EBREEIEE €' RO KD ol ! etic
for exa rhons
acf%rﬁﬁﬁ?%ﬁﬁf&?Féﬁp)oxi onesl%emgygﬁgﬁéhge oﬁégggalcaCld’
nmet h ket one die | et her. .
EaEr g aror TP (TR T GRIE. 2GAH et R et fard taric
.al.cohol's. (e. Et
23t o6 pr@rhan%ﬁlalﬁowaaﬁ 4. RERgeky) T ronic acid,
hal ogenat ed hgdroc rbons ? di ch oronet
aspastdfcAFafoetRdngly BATerofs 4 e eht BORT AT tnorganic
tetrachl oride); acetonitrile;.aprotic solvents (e. d:q
baé?né?h?lﬁoﬁﬁﬁﬁF@e PBWQFSlum’ magnesium, calcium, and
1, 3- dlnethyl- 2-im dazol i di none, N—nethyl yrrollgfne
a 1uRipym) amPdianBe Ay 1SR T 6xi AEITPMBHASE (Rafer Morh)lamine,
m xture of these. It is preferable that the reaction.
ethylagipeede thaneanhee prlesdice BRdLPHIN INfd PRATHRRRL UM .
20 may include, for exanple, alkaline carbonates
salg; gandséaﬁu## e.

Still further, various hydrates, solvates, and
crystalline polymorphic forms of the cohpound'represented by

the formula (I) andsaltsthereofarealsoincludedlethescope

~of the present invention.

PROCESS

The compound according to the present invention can be

produced using the characteristics based on the basic skeleton

or the type of substituent thereof and by applying various known

synthesis methods. Dufing the production, protecting the

relevant functional group with a suitable protective group or

-13-
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car bonat e and potassi um carbonate); al kaline

hydr ogencar bonates (e.g., sodi um hydrogencarbonate and
w@oetassiowm hydr ogencar bonat e) ; al koxi des (e. g. PCHIRMOINI26327

met hoxi de, sodi um et hoxi de, and pot assi umt - but oxi de);

25 tertiary amnes (e.g., triethylam ne,

tributylamne, and -16 WD 2007/077949

PCT/ JP2006/ 326327 di i sopropyl et hyl am ne); organic

rePpBsSesn§ &tk relbvdndi 83abte¥aLO[ FrduPliindeeagfo@Pe&hat can
pyridi ne, andlutidine) However, an excess anount of

be td1es COMMRAME lledP) n€8N: BE SAMRE: i M5Ed g AINQUIhE Nt age of

reacti'on tenperature differs depending on 5 the type

a Qéaﬁt%aréwgt&@é@%mdam%treeﬁs‘édlo&é:m JSidd 1y be

reaction can usually be carried out at a tenperature

efPQ?F YL ”Bé;?é%diﬁg%ﬁgtﬂ%Ogyggbb?”EhéeE'gﬁEéﬁ%Slt 8rblig in

uxi ng tenperature o ol vent reacti on-can

pré‘&é 98H3£%¥h981§§§/ gﬂ‘bloé'lt iyt Pm?&%ﬁ‘ay

SUC as so Xl de ana So IUﬂ]C&f

infORB P nbeh FRaT R o1k kg %ﬁﬁé@rem%? hadli oh %E Hoder

. | cagﬁgﬁgﬁ %%cslé er af}ger ant checr%ela\;e gsg‘ltnéh?nmfg% tlonal

: d f for.th t
SRR RAY moPoL P LT %Ssxeﬁ%gar&ﬁ%ﬁﬁsg\ﬁegr% °b8Z84PFi ed

out ., under h atin t he

St f h
dedrEi PR Yn 2BRbEaSsaF I%F%u%%fiﬁ%%a?%%%tey%%:?eﬁsﬁ g 5d- Ed,

osphor us reagent suc
1959 d.WP RS Pyhos 1ﬁ6)eﬁunﬁh%ﬂ§}|P &ndW‘étiaﬁ%PBﬁ]Of these
catal such:as palladium acetate, in the resence
shgplg BB%@ beZée%SEEegsaEgsPﬁﬁpcﬁﬁbﬁﬁﬁ?ésaﬁ8r Rgnding on
“reaction; it iis possible to use the nethods descri ped
reprtiRe PP@BéFéPPén(s§“ ofhihekBxdnpt SieyneF  tHae desired
present specification or nmethods simlar to those. The
COBBAPBUAC- 3 pPeRin HR Pyt HRCF o el &I (HheapTeBRCE RS F&uP-
produced 25 using known nethods, mnethods obvious to
byt GaEsY$RP| PBE rﬁapﬁéon gand by ellmlnatlng the protective

group as necessary, or by converting the group into a desired
group.

In addition, the prodrug of the compound according to

the present invention can be produced by introducing a specific

group or by carrying out reaction using the obtained compound
represented by the formula (I) at the stage of a starting
substance or an intermediate, Jjust as in the case of the
above—mentionedprotectivegroué. The reaction can be carried
out using methods known to those skilled in the art, such as
ordinary esterification, amidation, and dehydration.

The abbreviations used in the specification are as

-14-
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WO 2007/ 077949 PCT/ JP2006/ 326327 art, or the methods

described in the reference exanples or the Exanples
w@boovkeropy esent specification or nethods sim | BET/IRR006/326327

t hose. <Second process> (2-b) Lv R RL | R1-NH 2 HN

I NVR2- - <\ 1 N ON5s0oON5 N~ R5 4z R

Step2-1 42 R Step2-2 az RMNRai RMNR R MN Ral

5 (2-a) .(2-c) (1-2) [wherein Rl, R2, R91, R42, R5, M

and Lv are as defined forgoing.] In this process, the
fo%l?v%pyrldlne conpound represented by the formla

"(2-a) is reacted with_the an1ne represented by the

Prfo?h%?%\r?‘zl@)‘ NUBRGT ¢ heX | NG §r BUBPSE ¢ tﬁ%r%%ﬁ%

position 10 is substituted with the amne to deriv
chemicakistom by Rdi-fyn: CB%JW%afeéenEé@mmet% which

formula (2-c). The derived - conmpound is -used to
refpeveiuce vae BaApolRde aReBPEr ngneocehes phetehbe relevant

i nvention represented by the fornula (1-2). The nethod "
compednd wast ppoduspdtdrcdidigty ppctegeduai ipa mghod similar

i ncorporated in Step2-1. The am ne represented by the
tof ohaul for (=dJuchng dilsd dympmut atesesidied tinertdsf EHrgmple

the reaction. In Step 2-2 in the case that -R2 is -H,
deanghat ddzioy ethéngumban. be HBh@trhcgbdpbyfoeaenpﬁglaGUld
v orthoformate, such as ethyl orthoformate, in the
chpoesengeaphyanTacCt thtat dbyst. chtomst20rdpbir aBfe thae of

the nitro group should be reduced before the
£ 1 o% t Veof 0 ;Tatae & s NMBRedaf ararido r esctiagn,;. 1 FuNMRer foineiclear

the nethod to be used in the case that the conpound
mafBpt e6eAke6naih8eYWMBO0RAOE7988cPETNEP206/ 828827 (Mby)

the formula (1-2) wherein -R2 is not -His syntheS|zed
(MARY) +knakndet; f ou-exanphey) The met hod i n which the
..am no group of

<First process>

H .
2 N N\ R* \ 41 (1-b) 2 N N\
R— || MR R—Q |l
= RS > 2 Rs
Step1 42
Lv p R \M N\R‘“.

[wherein.RH rR?, rR?', R'?, R®, M and X are as defined above, and
Lv is a leaving group.]

In this process, the compound represented by the formula
(I-a) and having a leaving group is reacted with the amine
represented by the formula (I-b) to produce the compound
according to the present invention represented by the formﬁla
(I). The leaving group Lv may include halogen (e.g., chloro

and bromo); sulfonyloxy (e.g., methanesulfonyloxy,

ethanesulfonyloxy, benzenesulfonyloxy, p-toluenesulfonyloxy,

=15-
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the conpound represented by the formula (2-c) is
acylated in advance, the nethod in which
WO edorazioky| ort hocar bonate or 5 al kyl i sot hi ocyapelt/e&P2066/326327
used instead of the orthoformate, and the nmethod, in
whi ch carboxylic acid or carboxylic anhydride .is
reacted wth a strongsacid, such as sul fonic acid.
These actions can be carried out in a solvent i nert

e reacti n the bs ce of
o~ b SR EhT O] EAper B it b L 10 IReA e BE Sagnylony)
“heating and refl uxing. <Th|rd process> R Rl 2 NN
et®o~~ R _ 4 COON H - R4\MNHStep3 R42 N O (3-a)
(1-3) [wherejn Rl, R2, R42 g e as define
forg%? moteP 1 tHES Jp%%Je%% 9?‘?\%% er%gnﬁh%c‘é%‘ma‘i"ﬁ@

the present 15 inventjon represented by the fornula

- repea§nhRd Puviig ETREbokdyTE gricup YRS usetF ok W th amine.

starting conpound to produce the conpound according
Thip rhechiesehd cﬁVéhﬁeoﬁuFebﬁesénééaOBQh?ﬁéc PoRfEHES OF
(I-3). In Step 3, the carbox group of the conpound
ungdeprrEeFREe 120 thy Phéeflﬁﬁn%%/ & CPlapentsorebtidtr Wrasence
an azidation agent, such as diphenyl phosphoryl azi de

' of(EFEMQtahdeSQGRUﬁnazide to construct an im dazol one

i

5 to the d -19 2007/077
' LE?/J@%S%% %%%%Zgabe??fﬁéafe ?ra%x%n%n? r 2a8tT |gn

dvant that th t d oyt 1
hyb?@?#SSaﬁ’é’Z"EE A D T )

ridine, etc. .can base, -and t

acPEaRe i E&f e € Wféﬁet&ﬂe%unaéPeéﬁb*%n?  ichyretner,

tetrahydrofuran(THF),dioxane,anddlethoxyethane);alcohols
(e.g., ﬁethanol (MeOH) , ethanol-(EtOH), 2-propanol (iQPrOH),
and 1l-butanol (n—BuOH)); halogenated hydrocarbons (e. g ’
dichloromethane, 1,2- dlchloroethane, chloroform, and carbon
tetrachloride); acetonltrlle;_aprotlc solvents (e.g.,
dimethylformamide (DMF), 1,3-dimethyl-2-imidazolidinone,

N-methylpyrrolidone (NMP), and dimethylsulfoxide (DMSO));

water; or a mixture of these. It is preferable that the

reaction is carried out in the presence of a base, and the base
may include, for example, alkaline carbonates (e.g., sodium.
carbonate and potassium carbonate); alkaline
hydrogencarbonates (e.g., sodium hydrogencarbonate and
potassium hydrogencarbonate); alkoxides (e.g.,. sodium

methoxide, sodium ethoxide, and potassium t-butoxide);

tertiary amines (e.g., triethylamine, tributylamine, and

~16-
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5 tenperature to heating or under heating and

refluxing. <Fourth process>> . R R H2 NMRa2 NN
WER2D07/0M944 44)) RRX 1 i ORZX I i X O COCH LvPed/rdoess326327
Step4-1 i1 N Step4-2 R4 MNNi ~ H(4-a; RA2 M . '

(4-c) (1-4) [wherein R1, R21 R42, M X and Lv. are as
defined forgoing.] In this process, the carboxylic
conmpound represented by 10 the fornmula (4-a) is

di 1 685E68y Vet Ryt bei hydlF agigenderbyativee . gepresented by
the formula (4-b) to obtain the hydrazide represented

1, @ydigea£9&?y 81644 ¢d1ukiefut heehy drAziida ddheanganpaiide)
according to e present i nvention represented by the

Hol @4 8Y! aafg 1e>@eé§ producess dne A cane G ra'l%d) be

out simlarly to the reaction 1in which the conpound

usE§Pr %leﬂjrcﬁggrg)éh%hfe 8{w+ace§ﬂjsqu ﬁ{}% Hq?fe‘fgr@ ing on

represente y the formu are condensed by

thsnrggéor gegreq oeeﬂpgﬂaa %ﬁanr@aecyis&? & {ES, the

acl e reac I on e reactive derivative

re%ggé ﬁi%-%nghg?lgebgo %ﬁ?9e505u£h§tr%a§Eb8§r§IEg§

ivative of e compoun

i ncl ud id ' hl ori d
wokPh IR Bhy B9 Gyt ooy DL L O
007/,077949
re%fa&%oéer‘@%%%rréaﬂa Befagr e ter'ghe AR
t th hyd b ol .
usraaiﬁrﬁooeﬁﬁaﬁirgéo%vﬂt e SR
h aci d g dride;.a mxed acid anh drlde h %
YREPEELRD &g}r%%dla%r\oc%rwa%%t et ( gorgaﬂ solvent inert

to the reaetlon, such as N,N- dlmethylformamide.and
N}N—diﬁethylacetamide, under embieht temperature to heating.
In addition, the amine represented by the formula (I-b) can.
also be used as a salt thereof'for.the reaction.
Furthermore, microwave irradiation can also be carried
out under heating. Stiil further, the'reaction can also be

carried out by a coupling reaction using a phosphorus reagent,

such as 2-(di-t-butylphosphino)biphenyl, and a palladium

catalyst, such as palladiu'm acetate, in the presence of a base,

- such as cesium carbonate.

For the reaction, it is possible to use the methods
described in the Preparation(s) or the Example(s) of the
present specification or methods similar to those. The

compound represented-by the formula (I-a) can thus be produced

.using known methods, methods obvious to those skilled in the

-17-



10

15

20

5 al kyl halide carbonate), pival oyl

hal i de, - p-tol uenesul fonic acid chloride, etc.; and a
woreooed7med d anhydri de, such as .a phosphoric BCT/aP2yq26327

m xed acid anhydri de obtained by reaction wth

di phenyl phosphoryl chl oride or N-nethyl norpholi ne;

etc. Wien the conpound (4-a) is reacted in the form of

a free .10 acid or reacted without isolating the

ar@ctdrvahedn@@ﬁ@ds delsdrS bef ehefidlre fle@eize axs@ mlegsamhe
agent such as dicycl ohexyl - -carbodiim de (DCC),- -

Exz;inﬁrle§a<5p°lfl')’é R Ssd il | ?@1@3&:&(@@& or methods similar to
di phenyl phosphoryl azi DPPA) di et hyphosphoryl

th&yani de(DEPC), and 1-ethyl -3-.(3- dinmethylam nopropyl)
15 carbodii m de hydrochlorlde (EDCl, HC1). The reaction

<sééo§§f5£§9e9§£ in an organic solvent inert to the
reaction, such as hal ogenat ed hydrocarbons, aromatic
hydrocarbons gbhgrs, gsters (e.g., ethyl etate),
acet|QQi NI | e, &%@H and pNSQ under cool i ng,
coolinf t 20 anbi&nt tenferhture, or undé#@a

t erpdratér 5toﬁgp élng% gh ths condltNo R5
di f RE&C endi n t hrremgctd,ve Avat i V0L
' H@ing Rj %ﬁ

conde agent to be us€d.™In order to snoot'hly
' advancgxtpe reaction, it (28) occasional 'y (1-2)
“advant ageous that an excess- amount of the 25 conmpound
(whdzB)nis  usBARIOr piherP eas LN Ora hg s’ @€k & f'ogr oing.]
carried 6ut in the presence of a base, such as - WO -
20071@17949p?65é§92036#BiﬁszﬁyrNdneehq¢mmwmﬂmﬂnam;eSented
trimethylam ne, triethylamne, diisopropylethylam ne,

| by NI diometui\d dRi-bi) nes paadthdierith the amine represented by

4- (N, N- di.net hyl am no) pyri di ne, . pi col i ne, and | uti di ne.
th@ydmhiules ¢2nbal smdehasksh aisn@ gzolpent the Jheometdosd,tion

used in Step 1 of the first process can be
isidgypanaieivi BhSiep athide’ tcflalefrtlheptlm@eﬁr&hdﬁlﬁrlapyrldlne

R COOH N _
compound represenped by the formula (2-c). The derived
compound is used to produce the compbund according to the
present invention representéd by the formula (I-2).

Thé method used in Step 1 of the first process can be
ihcorporatedjjmstep2-i. The amine represented by the formula
(2—b).can also be used as a salt thereof for the reaction.

In Step 2—2 in the case.that -R? is -H, an imidazole ring
can be constructed by reacting an orthoformate, such as ethyl
orthoformate, in the presence of an acid cétalyst. It is

desirable that the nitro group should be reduced before the

orthoformate is used for the reaction. Furthermore, the

method to be used in the case that the compound represented

-18-
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O Rz 42 1 COON Step Rz 2 CONHNH2 57R 2 Step 5-2 az
/~R N RMNRal RMNRai RM.RaiN. (5-a) (5-b)
W@ 10030)794R R z z (5-a) i R\ I OMWN _~ R ~, r RRCT/8205/326327
5-3 Ra N H kKR Step 5-4 Ra N M Raz-NM' R a,
(5-¢) (1-52) 1 1 RzRNN zRNN RCOHz R\.Il, ---
RV 1.1 NH(5t) R\.l1 i Na2 CNz R Step 5-5 Step
5-6. R~MN.Ral Ra \M'N R41 "OH Ra 41 N O (5-d) (5-¢)
by (dhdFodrtier qitn 2R1whB2e i R44R? R42nand-M 8¢ es ascided i et may
above, R is 10 suitable substituent. The carboxylic

in@thde! eps £SOl oy tHe meftdoaulia ¢hith tﬁeaarﬁ@rﬁéfgjﬁﬂlp of
product or can be prepared using a marketed pro ct-.]

theNeShSPuRd et &bl ¥ thleePobmbilald (pe8FtiOMdPlated in
constructing an oxadi azole ring at R5 is carried out. -

adyant8, StER method Eﬁaﬁhheﬂ fetra¥nkhes-2hBea2BodGkE or
hydrazi de fromthe carboxylic acid represented by the

angiEybﬁh1oégaME%éogghﬁ%%Pi%s%gEbJB%OQﬁéQ%ﬁﬁ%Jfoﬁéééﬁ, and

carri ed Furt hernore, the internedi ate

thé)ellﬁ gglgtzglg \?9{ <tJll?et %%%EIOX% I C acl (fa%epr ent e drlde

'1s Pga Qéguwf‘tl'( 5a e§)t’.'ro-l;1r?geac1d, such as sulfonic acid. These

R .
actions can be carried out in a solvent inert to the reactions

or in the absence of a solvent, under ambient temperature to

heating or under heating and refluxing.

- <Third process>

1
R! : Ry |
N-_-N
R2_<}\l |N\ Rz—ﬁ( | )
' P —_— Z —H
COOH .
R2. N Step3 2 N
(3-a) (1-3)

[wherein R', R?, R*?, X, and M are as defined forgoing.]

In this process, the compound according to the present
invention represented by the formula (3-a) and having a
carboxyl group is used as a starting compound to produce the
compoundaccordlngtx>thepresent1nventlonrepresentadbythe
formula (I-3).

In Step 3, thecarboxylgrbupcﬁfthecompéundrepresented
by the formula (3-a) is reacted with an azidation agent, such

as diphenylphosphofyl azide (DPPA) and sodium azide, to

construct an imidazolone ring according to the so-called

-19-
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reaction in Step 4-1 can be incorporated in each of

these 5 reactions. In Step 5-2, Step 5-4, and step
w®2@7/029m®act i on for constructing an oxadi azoPET/sr2005/326327

is carried out under ambient tenperature to heating.

‘An organi c base may be added to advance the reaction.

10 In Step 5-5, the aromatic nitrile conpound

represented by the forrmula (5-d) -is reacted with

CuPV%QXNé@ﬂEJ}ﬁ%én%r@tr@a%tl%Wr oxyairs i diearh €f &SeNtaththy he
the formul a The obtained hydroxyam dine-is

reé@@f&?dlg\" &Qrfs_h@d ca6Doxy | Ko A5HEsERRE eSENLFasbY the
formula (5-f) to produce the conmpound according to the

15 i S Eseedi e the 4 or d a
(|-§£ |r¥@£%§¥%§éyl%he reggilo#\ﬁttgtreéﬂkl%e used as

a ngéoxxkan%ﬁln %%c9¥9£°é¥$aﬂ%”@aPygéQCBbethS §Saﬂb1ent

carried e presence of ase, where
n t
e SR SR S B R S L A
<Fsolventrlnert to the reaction. The solvent may
?HCF der°For® exanple al cohols (e.g., methano

(MeCH), ethanol (EtOH), apd 2-propanol (iPrC}&g
Ny

| uene and xyl en

aRgmat i ¢ hydr achbMgs: (e. g
boet Nge.g., di g?eth’e% lethah drofurarR%(—'l(HH
Ri 25 and’ df @hoxyet a al ogenat ed X~ ~¥"\_-0

hydt ochr b8RQH (e, g, - 23 WO 2007/ L7949 stepa2 N-
PCT/JPEOOG/SZG%%% dlchloronetHane& =P RS NH

1, 2- duahl or oet hane, chl or ofpgm R carbon (1-4)
tetrachloride); aprotic. solvents (e.g., DWF, '

[wﬁe}? di gt hyl> 2l %Zg;l f e dayk@glna@t%r%ﬁfen@.]

Fure of these s are used for
or eaCIrh @his prbaekbe ‘C}a?éQ:atﬂbaixy]fi)tﬂbompbaﬁﬁnﬁepresented by
“hydrochloride is used for the reaction as descri bed

thabevemuilh i(8-pyeferabhetthavithetheantdenzine aartiivadive
out in the presence of a base, and the base may '

rebﬂébéﬂﬁedfgg exanpbemuahkahipe €arbppaiasthe. Bydrazide
sodi um carbonate and potassi um carbonate); alkaline
represented by the formula (4-c). From the hyd;azide,-the
compoundaccordingtthheprésentiﬁventionrepresentgﬂbythe
formula (I-4) is produced.

Step 4-1 can be carried out similarly to the reaction
in which the.compound represented by the formula (4-a) and the
compound-represented by the formula (4-b) are condensed by
amidation. The compound (4-a) can be used as a free acid for
the reaction, and the reactive derivative thereof can also be

used for the reaction. The reactive derivative of the compound

(4-a) may include an.acid halide (e.g., acid chloride and acid

bromide); an ordinary ester (e.g., methyl ester, ethyl ester,

-20~-
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10 hydrogencarbonates (e.g., sodi um hydrogencarbonate
and -potassi um hydrogencarbonate); al koxides (.e.g.,
W@ e mo49ret hoxi de, sodi um et hoxi de, and pot asBCTIIR206/326327
but oxide); tertiary amnes (e.g., triethylam ne and
dii sopropyl et hyl am ne); and organic bases (e.g., 15
1, 8-di azabi cycl o[ 5. 4. 0] undeca- 7- ene, pyridi ne,
andl utidine). Although the reaction tenperature

-an§'$é§£§1 depepding-08 Lheqet YRR QEtavatant BgecofREHNd

and reaction conditions, the .reaction can usually be

N- §§%ﬁ¢gg%8HEOa£1§zafgp%n@hyyetﬁaﬁpfeépnah9hy pangi ng

lent tenperature to e 20 refl uxing

N-528P8§g58£819§m§ é?tVsngXmaaerisas&aenaﬁﬁgﬁy§ael'x mB&ed

rried out e prese ce of a base as sodi um

LR PEL TR SR
St 5 6 fi & t
e T T
. -24 WO 2007/ 077949 PCT/ /,326
aCbaoahgeﬁégﬁEt ﬁBS rna es ﬂlieg ac gT gﬁégg?,dé gaZh as d

can pe 1 nc rporafe

th | he f.i Fb
- PhpERRPF OF at“ﬁgaéﬂi@lgsafﬁﬁéhgéﬁggahag Y&linddBy reaction

' tenperature. to heat nder
ot E BBty SRR T s %ﬂ@%%%@ﬁ%ﬁm
be carried out by isolating. and purifying an acyl and
by Weatitige tdhepacyld i(A-ah v gerict esbliuertte iftemt oftd free
‘the reaction, such'as ethanol and di oxane, in the
acmﬁeéenﬁ@a©te@bﬁﬁﬂﬁﬁuoﬁs@laha$@ theeabaseatay esténdeit is
" -an inorgani c base, such as sodium acetate, or an
pr@fé@@b@ebﬁSEuséu@hc@ﬁdémﬁsm@ramqﬂelf@déhﬁdEédﬂdyémuhexyl—
reaction consisting of the two stages can be carried
ca@bbdibyiaae (openat ion ' byapeehel biisg 1ardiiasy caey|(@bion
and then by directly heating the reaction m xture or
dipHef@1pKbRghOYl 1 heaaki qnpeAder dikehgpavephoigdi at i on.
The solvent may include, for exanple, aronmatics

cysﬁlae,naiﬁ t obuane -exyens andd@m@tﬂymahanebBQ@@1
(e.qg., dlethylether
carbodllmlde hydrochloride (EDCI ‘HC1).
- The reaction is carried out in an organic solvent inert

to the reaction, such as halogenated hydrocarbons, aromatic

hydrocarbons, ethers, esters (e;g., ethyl acetate),

acetonitrile, DMF, and DMSO, under cooling, under cooling to
ambient temperature, or'onder ambient temperature to heating,
altHough the conditions differ depending on the reactive
derivative or the condensing agent to be used. |

In order to smoothly advance the reaction, it is .
occasionally advantageous that an excess amount of the

compound (4-b) is used for the reaction or the reaction is

carried out in the presence of a base, such as

~21-
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tetrahydrof uran, di oxane, and di et hoxy' et hane);
hal ogenated hydrocarbons (e.g., dichloronethane,

wd 20020disehl or oet hane, chl or of or m and car bon PCT/JP2006/326327
tetrachloride); acetonitrile; aprotic solvents.
(e.g., DWF, N Ndinethylacetam de (DVA), 20
1, 3-di et hyl - 2-i mi dazol i di none, N-nethyl pyrrolidone
(NWP), and DVBO)); water; or a mxture of these.

; _
AL BRI e, hE oL Ohe LIRS 5P L1 fepenc o

o T b SR L Ao FBE Bl Db 9 5has

4- E@TKIJE%QQ\@@?&?@XO ;\S?k%&bn@r ﬁfgé%?llg}e,eséﬂ'% %Lzltﬁiilﬂéegl()'

PyrNiinéGodd éilsé)bév\a@éal AsRa, sBR2vefd2, M and Lv are
~a's defined above; R' is suitable substituent.] 5 In
St eprife méhde wose itrhatdhe cohmdend irrepr ererdesd ypn be
the fornmula (6-a) is reacted with the primary am ne

inceppesenteédinbgtéped+drnul a (6-b), after ipso
substitution, the oxadiazole ring is opened to

<FtbhBt pneteas>ani nopyrazol one ring. The reaction
conditions described jn Step 1 can be i ncor rated 10

ﬁ?fehﬂ as the reacti®® c ndltlons RAOGH F eacthipn gan be
RICAQrTyrng out underg tenperat £ Lo [
t tooe—-n—addi t 4$iyeo un S Y Or

rer gsent ed BP The hﬁ{nula1(l) caﬁwﬁﬁgo be pRoduced
froth the conpound accor'd ﬁ? 15 to the present (1-51)
i nv&Ri on produced as. de€® i bed above by

R? }\l N\
: \
(5-a) O\N ,
0 -
Step 5-3 RZ_ M—N\R‘”HzN*R' | Step 5-4
| - (5-¢) .
R'COOH
‘ng\ . _&h
42 Step 5-5 Step 56.
RS NR# RQ\ M OH

(5-d) (5-€)
twherein R, R?, R“, R%? and M are as defined above, R' is
suitable substituent. The carboxylic acid represented by the
formula (5-f) is a marketed product or can be prepared using

a marketed product.]

In step 5-2, step 5-4 and step 5-6, a reaction for
constructing an oxadiazole ring at R®> is carried out.
. In Step 5-1, a reaction for synthesizing an acid

hydrazide from the carboxylic acid represented by the formula

20— .
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appropriately conbining processes usually used by

those skilled in the art, such as known al kyl ati on,
wa@eoatioan, substitution, oxidation, reducti oPGT/JP2006/326327

hydrol ysis, deprotection, halogenation, and Mannich

reaction. For exanple, when the 20 conpound accordi ng

to the present invention wherein -R5 is -CO2H is

produced fromthe conpound according to the present

i nvention wherein R5 Iomer al kyl.oxycar bonyl
(ST bF ySrE 511 006 e ST R fg‘z%ﬁ%‘%/‘é]z%%%
be used referrin thod de crlg in ,
rep3eRRRhCRayakhe %8£QUEEnb$E é‘%%? ﬁer ﬁé%x%ﬁheSlzed from
Chemi stry L (5th Ed., 2003).
the oFpERnYY é%o?@#ﬁgf?Br?ﬁ%nb?QSEﬁtthﬁvéﬁFWBﬁa «ﬁeﬁé.n
R5 is hal ogen i's produced fromthe conpound accordlng
regct yoRhenppesent =i n@@ﬁtbﬁnluﬁ@FEPﬁa56ﬁhlmseaﬁa RE. thFae
-H, hal ogenation can be used referring to the nethod
regesteinbed in "Ji kken Kagaku Koza (Courses in :
Experinmental Chem stry) (5th Ed., 2003)." Stil
furt BerStemed-2 heSeoppduhd ar@osBERgStH, @heepEbient for
invention wherein R3 is a |ower alkyl substituted 10
combthuat gnoupn setatiazb fe ornicthé sgraupiednsistundppfambient
* mono (lower alkyl)am no, di(lower alkyl)amno, and

tempekatuami ho hsatpngduckd ¢rgpmm idheozoepoamdoaczddell nigo
to the present ‘invention wherein R3is -H, the

adiAnaechheeaetcohonan be used referring to the nethods

described in "Ji kken Kagaku Koza (Courses in 15
Experh nerd@l5-Chenihet aypmebtih it ri 200Nripodhd Mephietented
et al. Arch. Pharm, 1912, Vol. 250, p. 647; J. H
bthEé\Bﬁ@fm@Ia ajs-d) G}sg.reBeaét:l wilB5BydMokyladmipe 99 odtain
- F. Bl'icke, Og. React., 1942, Vol. 1, p. 303; K ‘W
hy¥ebzyeihiaine Riardmsitesd B95e ¥otmuld 1,54) .5- Ohe @itained
20 TKe processes capabl e of being usually used by
hytRes@ams ki hketk ikBathedaritatRenirsydyl itseditiofegesented
conpound according to the present invention but can
byt 180 fermisied (50t )i Bbes PEEh@é eshe RmM@ANdUAERErding to the
producti on. The processes can al so advance to

pre4BseqyualtnRi8aESePSesented by ‘the formula (I-53).
In Step 5-5, the reaction with f}ee hydroxylamine or

hydrbxylamine hydrochloride is carried out in the presence of

. a base, whereby the hydrokyamidine represented by the formula

(5-e) can be produced.

The reaction can be carried out in a solvent inert to
the reaction. The solvent may include, for example, alcohols
(e.g., methanol (MeOH), ethanol (EtOH), and 2-propanol
(1PrOH)); aromatic hydrocarbons (e.g., toluene and xylene);

ethers (e.g., diethylether, tetrahydrofuran (THF), dioxane,

‘and diethoxyethane); halogenated hydrocarbons (e.qg.,
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25 The conpound produced as described above is in a

free -27 WD 2007/077949 PCT/ JP2006/ 326327 form or
weyeced to salt-formng processing using a PCT/JP2006/326327

conventional method and isolated and purified asa.

salt thereof. The isolation and purification are

carried out by performng ordinary chem ca

operations, such as extraction, 5 concentration,

.evaporation, crystallization, filtratjon,!/!
a1 REPETGT RrYS | i Sl P TRE RS pud i T oform, and carbon
chromat ography. Vari ous tgges gf i soners can be
tet 5aFAt @BIABY 7 URPFPYi RgSPhECUFFf &FeRce PHE”
ghysicochenical,propertles bet ween_the isoners using
1, 3-@6noERY L oAl Mhee hodl dFornexadpfePMaCt acBAF BT 16T 2
~m xture can be converted into an optically pure isoner
miysphg of Gensral st @égahaiﬁ@rr%ﬁﬁéot,yors%ﬁ Lea GtHOn -
method in which the racemc mxture is converted into
Inathi aza s ddveer hysdiroxwileming heAepahlepifealpyugedifer the
acid, such as tartaric ‘acid,” and subjected to optical
repesbbotasodesFuibhdaeve, thdsdpasfereble mhah kharmeasdnon
be separated by-fractional crystallization or various

" istypesiefl ohtoimt bheaphgsefioe efaapbesest bhd fhet hese may

* the optically-active conpound can al so be produced
inusidg, afosuekahpéepptikaliyeactrbenghteri(al g. Theodium
phar macol ogi cal activity of the conpound according 20
cakbohheeprasepbtepwénti oarwasavel i f aédabynearryi ng out
the following test. Test exanple 1: JAK3 inhibition
hytiesgetbaerdAK3tenhi(bi i pnsbastimnwagdpeyboraetoaste and.
descri bed betow according to the nethod of Okinoto et

_po@hss2bm( hAydPegpatakbonaet) huadRodA8s {28g\WD sodium

-2007/077949 PCT/ JP2006/ 326327 Purified human JAK3

mekhBas@eflopBuRUNAS tpukERasedntir pprEastiamBiiobaierdes,) ; -
Inc. (Kobe, Japan) This is obtained as described

tebehawy BhSnkag (e4§.kDe)ivenyathaskednto the

diisopropylethylamine); and organic bases (e.g.,
1,8-diazabicyclo[5.4.0]undeca-7-ene, pyridine, and lutidine).
Although the reaction temperature_différs.depending on the

type of a starting compound and reaction qdhditions, the

_reaction can usually be carried out at a temperature

approximately ranging from ambient temperature to the
refluxing temperature of a solvent. The reaction can usually
be carried out in the presence of a base, such as sodium
carbonate, in an organic solvent inert to the reaction, such

as methanol, under ambient temperature to heating.

Step 5-6 consists of two stages: acylation of

hydroxyamidine and subsequent cyclization. The intermediate
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N-term nal of the 796-1124 (C-term nal) fragnment of
the human 5 JAK3 protein (accession nunber

Wk 000245) , expressed using bacul ovirus expreBsIR006/326327
system and then purified using Ni-NTA  affinity
col um chr omat ogr aphy. (2) Measurenent of' JAK3
activity As substrates, Biotin-Lyn-Substrate-2
(.Biotin-XEQED 10 EPEGF YFEW. EPE, X = e -Acp

pr&gEETlll%néwaTﬁESté 4-1Bakape Qﬁ@@ﬁbo@ﬁgeé‘-rfn\/\@ﬁé
used an assay buftfer, 15mM Tris-HC1 pH 7

: ac%§£91>ﬁ)}%gtlg%ga%s§\fl‘§§§%go apd, &y, Da—ﬂ—e\%%d&% is usually

ubstrate solution (an assay

caggfpés gengw%ﬁg;zw téln Li9¢ LyD- SYbELLAL £52. o200NHer

an as ay 15 buffer containing 10

heag and %?i@g‘fr? toa’lgget 5lq.dzataﬂql%] tFHE %fe d stage

soIU|onvvee to a mcro at.e.
t d f tl. ﬁ&t
co Lot P 4 50 gl tghaﬂﬁugﬁﬂmggﬂa,fﬁ%fﬁ 4
buf f 50mM Tri
R B RALa AR s 1y L i
Vi

ne

' | 0. 19
sughSEE g B oo 09,0, bergg serap %ﬁ%e%%% of 2

L jLemperatyre for 30 utes,, the bloc buff
babEnovees BaRe ARV HRELEYE 201 oA o SBER nEd-hyRs Sodium

di l uti ng HRP- PY-20 sol ution 25 mnth t.he bloc in
acgltipFgr SH02Ri NESI haLAR e SR 13 ILIFORAEEN Faige-
PCT/ JP2006/ 326327 i ncubation at anbient tenperature
TheoFea0t HPRUE RS 1T HENPI &NavdY WESREG ST B8P ggn%%rrla% out
a TMB substrate-solution (Signa) was added to the
bypprg €peaatdar hyubatf eRmARg %Trﬁ)’rléﬁy PVt anflobhen by
-four 'mnutes, 1M sulfuric acid was added to 5 stop
dlrhétﬂyab@a§ﬁngEﬁEﬁnﬁGé@F#@PtVl%é§rﬁe8§uP§dC§§rYlng out
absorbance at 450 nm -The efficacy of the test

-regetpoundndsramdAKIwaNEi Birrediakddnexpr essed as an | C50

val-ue. The |1 C50 val ues descri bed bel ow are results
obtaTheds¢hvemhemnegmclude, for example, aromatics (e.g.,

toluene, xylene, and pyridine); ethers (e.g., dlethylefher,

tetrahydrofuran, dioxane, and diethoxYethane); halogenated

hydrocarbons (e.g., dichloromethane, 1l,2~-dichloroethane,

chloroform, and carbon tetrachloride); acetonitrile; aprotic

solvents. (e.g., DMF, N,N-dimethylacetamide (DMA),
1,3-dimethyl-2-imidazolidinone, N-methylpyrrolidone (NMP),
and DMSO)); water; or a mixture of these. Although the
reaction temperature differs depending on the type of a
starting compound and reaction conditions, the reaction can

be carried out under ambient temperature to heating.
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10 The results of those tests are shown in the Table

1. Table 1: JAK3 inhibitory activity of the conpound
wo@bkootheropy esent i nvention. Table 1 Ex | C50 ( nhT/EX006/326327

IC50 (nM -29 2.3 379 . 1.2 32 1.9 384 0.28 33 2.1

405 0.65 34 0.17. 426 2.3 121 1.1 434 0.86 122 0.43

484 0.31 133 4.4 498 1.3 143 0.69 543 0.33 15 It is

verified that the conpound according to the present
<Sigy$n$£ggeg§§'inhibition activity against JAK3 and is

use as an active ingredient of an agent for

treating or preventing diseases cauggd by undesirable

cytokﬁhe jgnal transmission (e.g., ﬁ@ eQélon duri ng
or ggn/ N transpl ant sRRQpNH20 apto 8 di seases,
ast hma\ LgNler Ratitis, "Al zheipyer >

2007/ 077949 P 06/3Q632¥——dhseasez a
at her oscl erot I'¢ di sease), oﬁmdﬁseasesRcaMseg b

abnor mal cy®&ki ne signal transm ssion (e.g(8) cancer
and | eukem a). In addition, on the basis of the JAK3

(wh8BEBLTRON @t iRGE LW, 5hd ey Corposnci @esasdli g e; thve is
present invention is useful for treating and/ or

su@{gg@gtgggsggguggkl9mnng di seases. The pharnaceutica
conposi tion"of the present invention conprising JAK3

O\y

¢ inhibjtar, ;?%Chlﬂst}tn %M@l%‘%dtﬁle) cbﬁpé@ﬁ&%ep?@s@nted by

therapeutl or prophylactic.-agent for diseases or

th%%%¥49(%§6cgy%§g XCHQg%ﬁkﬁﬁphgFﬁ¥%ﬁhﬁﬁ§m§h@Q%presented
ransaucti on SUC as rejeptlon action In
byQH%%QQh5ﬁ§HF.6LB??S§¥€g¥E¥H§§qsuBBE9kﬂg%Bﬁ,dﬁﬁ@@ﬁé&ﬁlazole
.- as ma, a OpIC .

iing is opened'to construct an aminopyrazolone ring. The

reaction conditions described in Stép 1 can be incorporated

herein as the reaction conditions. The reaction can be

carrying out under ambient température to refluxing
temperature.

In addition, soﬁe'of the compbunds represented by the
formuia (I) can also be produced from the compound according
to fhe present invention produced as described above by
appropriately combining processes usually used by those
skilled in the art, such as known alkylation, agylation,
substitution, oxidation, reduction, hydrolysis, deprotection,
halogenation, and Mannich reaction. For example, when the
compoundaccordingtothepmesentinventionwherein—R5is—COﬁi

is produced from the compound according to the present

invention wherein R®> is lower alkyloxycarbonyl, hydrolysis can
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dermatitis, Al zheiner's disease, atherosclerosis,
tunors, nyelonas, and | eukem a as exenplified bel ow
wddorejmaed i on reactions by transpl ant-ation of POT/gE0e6/326327

or tissues such as the heart, kidney, |iver, bone
marrow, skin, cornea, |ung, pancreas, islet, smal
intestine, |inb, nmuscle, nerve, intervertebral di sc,

trachea, nyoblast, cartilage, etc.; and

ne S AHA-VERFER BOslo R e d Al A bane TNERN g

i seases su

- rheupmatoid arthritis, . Upus h to

KoRASHTRBEDSS Hhy FOPaT iPEb gl ChpPesEay] J%ﬁh EdY, °2093) .
nmyast heni a gravis, type, | dia etes an % Ilcatlon

MoF ke Hi Athdtres Ne GPBNFAFLREFABAL ©k gr%% %‘PF&eﬂ"e“th“

preparations of the JAK3S -31 WO 2007/ 077949

whepsi I BP066/ B26329" IHRSHGEY SGER BRe (FRIMRIMRD FFFEILng

, are useful for the therapy. or gaogpylaX|s of the

tof BheorFAgedr séREe8L1PAf FRAKERLBr §O yperpridl i ative
ski n. di seases or cutaneous nmani festations of

halpgenatbghced® parageat eaf er Hi g dsed heengthogsdpsasiked in

atopic dermatitis, contact dermatitis; eczematoid
"JdékﬁatKag@kusﬁﬂxﬁrl&gw;a@§rnﬁtEzp%rlmem%ﬁérpmﬁmwﬁkxy (5th
* penphi gus, bull ous penphigoid, epidernolysis bullosa,
Eduyt 20@Bi a)" avigl bedbmet hems otlan itdes, carmaudrete ccaketimd to
eosi nophilia, | upus erythematosus, acne, alopecia 10
tharesé sen etinven Eidroiwinenes ndRS das eslofet el leyk Jubgfituted
keratoconjunctivitis, vernal conjunctiwvitis, uveitis
wiabsagmtgd seilektBehfetmsthaiggeapecokei atinpsef empetliaver
keratitis, conical keratitis, corneal epithelial
aldysbémphw,.ﬁenabwbeubmkgl ammhac dbdprenphicgasiino is
- Mooren' sul cer, scleritis, Grave "s opht hal nopat hy,
pr¥yagteloyasraginrdHabagausynat ooedikerat abenpuasénviingention
sicca (dry eye), phlyctenule,,iridocyclitis,
wheaeeai dosiis, -BNdOEs iMenn ofhirkalotdpat byn Bécuded referring

to the methods described in "Jikken Kagéku Koza (Courses in
Experimental Chemistry) (5th Ed., 2003)"; C. Mannich et al.,
Arch. Pharm., 1912, Vol. 250, p. 647; J. H. Brewster et al.,

Org.'React., 1953, Vol. 7, p. 99; F. F..Blicke, Org. React.,

1942, Vol. 1, p. 303; K. W. Merz et al., Pharmazie, 1956, Vol.

11, p. 505; etc.

The processes capable of being usually used by those
skilled in the art are not only used for the compound.according
to the present invention but can also be used for intermediates
formed during production. The processes can also advance to
subsequent processes.

The compound produced as described above is in a free
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reversi bl e obstructive airways di seases [asthma
(e.g.,. 20 bronchial asthma, allergic asthm,
w0 ndoriorue ast hma, extrinsic asthma, dust astbP@mEJP2006/326327
etc.), particularly chronic or inveterate asthma
(e.g., late asthma, airway hyper-responsiveness,
etc.), bronchitis, etec.]; nmucosal or vascul ar
i nflammations (e.g., gastric ulcer, ischemc or 25
thrombotic vasgular inju i schem ¢ _bowel diseases,
S e A T L N Rt
necroti zi ent e litis, testi nal_.da
CORESHT A ot AP FE Ao BATe TS Bl hoons géméait&teefﬁof -
dlseases et c. i ntestinal |nflannat| ns/.all er
Theeigpla adlf? dugdddeation BFScF‘F‘FF%ege%%‘f b rfc,orml“g
astroenterltls mast ocyt 0si s, Crohn s di sease,
Or%}E%Féth%méSPﬂtPEer%Fé°¥5 f 5Bab r@Fa?éHréFFéPﬂrc
di seases with synptomati c manifestation renpte from
coppenpratiennt e¥BPARRLLPRct CrBSHAl L hrgEaPR; TLAFRRELSN,
eczemn, etc.); 10 autoi nmmune diseases and infl ammatory
regovatel bhaateoy, andp¥praPySnhEBSal CEdERECMALPEF AR
atrophi.c gastritis, remat ure nmenopause, nal e
sterYariqusj Uymisl@fdf e e Careldd twlqﬁ@ﬁommwlllzmg
vul garis, penphigoid, synpathetic ophthalmtis,
theedsffadened Guephisicbdhepathilcrkenkopénsabelseant the
chronic hepatitis, idiopathic cirrhosis, discoid |upus.
isemythennt 0g Us ,ccautari tirame me@hbﬁhs,Fart@x$mpse(eag;acemic '
arthritis deformans, etc.), polychondritis, etc.);
mlatheegcanchnuanunenmad:1ntEhenebptecathg phee mesEwty celing
conposition of the 20 present invention is useful for
a ddne tder apymi anc sprlaphyinaxe shodf shllchears,dhsemstsrsoc[ éngihich
"1 mmunogeni ¢ di seases (e.g., chronic autoinmune |iver
théiseaseisc suctuase ast@inmanedepatbiac ddiaS&&S@S)merpsiah‘amyi.th
biliary cirrhosis, sclerosing cholangitis, etc.),
a gentékal bpt’@tal@?eéttoﬁe a@u&p $uoerafecrosasid eachd, and
necr osi s
subjected to optical resolution. Furthermore, the diastereo

L

mixture can be separated by fractional crystallization or
various types of chromatography, for exahple; Still further,

the optically-active -compound can also be produced using a

. suitable optically-active material.

The pharmaqological activity of the compound according
to the present invention was verified by carrying-out the
following test.

Test example 1: JAK3 inhibition test
_ TheJAKBinhibitiontestwasperform@jasdescribedbelow

according to the method of Okimoto et al.

(1) Preparation of human JAK3
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25 caused by toxins, viral hepatitis, shock., anoxia,
etc.), -33 WD 2007/077949 PCT/ JP2006/ 326327
whepabhives B, non- A/non-B hepatitis, hepatoci rp¢Dsre06/326327
hepatic failure (e.g., fulmnant hepatitis,
Tate-onset hepatitis, "acute-on-chronic" |iver
failure (acute l'iver, fallure on chronic liver
di seases, etc.), etc.), etc.]. 5 Pharnaceutlca
preparatio of t he 3
conp%%ﬁﬁff?§ h%W?%e?A£$;h+%?%ﬁeé%?é%% %%ﬁb?ﬂﬁ??%ﬁeanfﬁom
one or nore additional ents_whi i nclu ut
Cagpa RepsFimnced: {%Ccy&Kﬁg%orgﬁpip tacrbi§ mis© falfled as
sirolimnus, everoljnus, nlcopheno ate
depgribegt PRI OWM FBFETIER) (4Bt EDF) Wap aa%%?g?b%%r‘?% the
brequi nar, | eflunom de, sphlngOS|ne | - phosphat e
N-resepal @fomiest °pely2df (Gt ThbRel) KRBIERT ef ctle human
LEA- 29Y, anti-IL-2 receptor antibody (e.qg. :
JAHAcProtedb, (@EEeyS1amt RUIEIBY A b%@a@?l(%) expeegsed using
etc.), Anti-T cell inmmunogloblin(e.g. AtGan1 etc.)
baagﬂ;pwﬁUS@%ﬁ@Smr@)@MSﬁ@MSaﬁélfétém Pyridigd using Ni-NTA
Bel at acept, ' Abat acept, etc.), Cb40-CD154 bl ocking
afﬁ@hétuleslgmngchAmetggﬁeantibody, etc.), protein
* kinase Cinhibitor(e.g. AEB-071, etc.acetan nophen,
(2) bMprefieamenappdxRK3pacoiivéam and anti inflanmmatory
steroid (e.g. prednisolone or dexanmethasone) may be
adni Asssulstedanss20Bpatinet.yhh8ubaheabe-8ephiat en-XEQED
dosage forns, via the sane or different routes of
EPEQHE WFEWLaLPON,X and eAcphePBAMEDEr INSTIBYBRAt INC., Osaka,
adm ni stration schedul es according to standard '
Japlaar) mageusTealerpranid ceAsThe phangucefifécal 15mM Tris-HC1
conposi tion containing one or two or 25 nore ki nds of
pHthes eonpatindngaprEsenvedn® ahbe@rfwpmivas(iyedt NB#nally,
WO 2007/ 077949 PCT/ JP2006/ 326327 pharnmaceutically

208¢C pt Akl ssalatts tbEhEOEn AR rAAsBeY I fdNgbrdaeAtngadR TnM

be prepared using carriers, excipients, and other
Bidddhtiyas susdairhyeused2bom Rirar masaubbeml MBCEpRS adn assay

buffer containing 10 pL of a substance to be tested, aﬁd 20
Lﬂ{ofanénzymesolutionwereaddedtxJandcroplate,andstirred
spfficiently.

" After incubation at ambient temperéture for.one hour,
thé plate was washed with a cleaning buffer (SOmM Tris—-HC1l pH
7.5, 150mM NaCl, 0.02% Tween 20), and a blocking buffer (a
cleaning buffer containing 0.1% bovine serum albumin) was
added to the plate. After incubation at émbient temperature
for 30 ﬁinutes, the blocking buffer was removed, and an

HRP-PY-20 solution (obtained by diluting HRP-PY-20 solution

with the blocking buffer 500 times) was added. After
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Ther apeuti c adm ni strati on can be acconplished either

5 by oral admnistration via tablets, pills, capsules,
w@e@norms9 powders, solutions, etc.,, or parePtBIRA006/326327

adm ni stration.via intravenous or intramascul ar

i njections, suppositories, transdermal agents;

transnasal agents, inhalers, etc. The dose of the

conmpound i s determ ned appropriately in 10

consi deration of th tonms, a and the lik
inGEDRELAN PhTEMCRD CHETFARTEY T Uil M T nd Enda ate
of oral admnistration, a daily dose of a prOX|nateI
wap. Woaned HQ0F WKy GG e ROMSHIARE " FeLution (Sigha)
adm ni stered one_or two to four tines per da for an
wagdafdepatPehbe Bhahe; nth HRMNORCURR GHIR s t3 MM i s
requi red dependi ng on synptons, a dose of  0.0001 to
tempe hgl REE of OF hEOEhripbRInER Tan Yistial T3~ e 2 i stasidas to
one to nultiple times per day for an adult patient. In

stohdhecagachionnhading yom ac idadsy Wi S 0\CGGOE 2 ar?g%/q@ance
of the compound can usually be adninistered one to

atf0hml e Bhare§f peacd@f tloe te30 compeind aga TBKE imfrditor

solid conposition for use in the oral admnistration

'~ waaceppdeagetioathenpiésemaliuevention is used in the form

t of tablets, powders, granules, etc. In such a solid
conpDisé t1@p, va bmes ate storib et tielewi ageedéent ss aplet aixed 1n
wth at |east one 25 'inactive excipient, such as
thekactese, mannitol, glucose, -35 WO 2007/077949
PCT/ JP2006/ 326327 hydr oxypropyl cell ul.ose,

m crogsystahlit 9eocethob@Seesssaked, shpphyyhnyhe Table 1.
pyrrolidone, and magnesi um al um nonetasilicate.

Taﬁ@@qydbﬂ@3ﬁ%hﬁﬂﬁﬁgg a8t Dedy y itec KOBBABLLINAMN fMBYe present
~contain inactive additives, such as a |ubricant
int8n¥ionMmagnesi um5 stearate) a di sintegrating agent
(e.g., carboxynethyl starch sodium, and a
sol ubi l'i'zat'i eapagsijsting agent. If necessary, tablets

or pills mayrbg_coa WK T a; tmof a
gastric _ory ;ggr btiﬁ !rgﬂbgggl ?&é%}@ﬁl l'i qui d
conposi ti on fef—eral—admnstEptigh—captatns :
, 32 1.9 384 AL

33 2.1 405 0.65

34 0.17 426 2.3

121 1.1 434 0.86

122 0.43 484 0.31

133 4.4 498 1.3

143 0.69 543 0.33

It is verified that the compound according to the present
invention has inhibition activity against JAK3 and is useful
as an active ingredient of an agent for treating or preventing
diseases caused by undesirable cytokine signal transmission

(e.g., rejection during organ/tissue transplantation,

-autoimmune diseases, asthma, atopic dermatitis, Alzheimer's
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10 pharnmaceutical ly acceptabl e emul si ons, solutions,
suspensi ons, syrups, or elixirs, and al so contains a
w@enenzioky used inert diluent, such as purifipdr/Rber326327
or ethanol. In addition to-the inert.diluent, the
‘conposition may al so contain auxiliary agents, such
as a solubilization assisting agent, 15 a noi stening
agent, .and a suspending agent, as well as sweeteners,
flavors i tlcs antlsept g
disPRrBedRhG L IZERSR StPatﬁbﬁeéaﬁfeﬁﬁesed by
asepti c aqueous or ueous -sol utions, sus enS|on
abBPrm%nquFBHsneTﬁegH?FUEE?“F@}SEsgnlnetﬂe'aﬁa 688 and
solutions may 20 include, for exanple, distilled water
lenpemif) ecti on use and - physiol ogi cal saline. The
di luent for use in the non-aqueous solutions nmay
i ncfm@eldiftdronexamping, L bpplehae gAroi nhibsl yer mﬂtéﬁetyr
glycol, plant oil (e.g., olive oil), alcohol (e.g
thetdrmetynd mww@oﬁ@ame FO TG dinglenides) lsu‘e;w%ulzéor
conposi tion nmay further contain additive agents, such
tragtang- 36dWWor 200 enrr 949 PEE/@PQ@QBA89692$eaﬁéﬁ|C|ty
agent, an antiseptic, a noistening agent, an
‘emul Bhé xj'mnegﬁnitic&1dbempbsﬁngoagmttheapséa@mt iiziveghtion
* agent, and a solubilization assisting agent. These
coRpAReshli ONR3 alkhilsiest |duad alsy thiel tompbandt hI pugh wseful
bacteria retaining filter, 5 blending of a germ cide,
asOh theadpatiten. oEUbEBQBVDé@t1th@genﬁHYo&|Ssteses or
produced in the formof sterile solid conpositions

coﬁagt§b§§okﬁﬁge@rb?uﬁﬁﬁegﬁgabmeSt@ytéﬁlmgt§Ig@£la
sterile sol vent or injection use prior to their use.

trgﬁgdhEéﬁéﬂucgﬁéh ageptSecsyol @sakRhdhens aRdan/tissue
~transnasal 10 agents, are used in the formof solid,

trgh%ngn%t%m Sgbltelﬁ\nqnecaaseeseeoduee@lmaccert@prie to
conventional known methods. For exanple, excipients

'de&ﬁaglt1Each9§ﬁe§ﬁgrsga6§gEasQH Q@h€§5%5§er051s,_tumors,

antlseptlcs surface active agents | ubricants,

my8i8RLLI 2858, 1ebagnﬁgegé &b Flﬁ%xealselg@ .added as

necessary For m ni stration, suitable devices for
reSQE% %B'?QagElons by transplantatlon of organs or tissues

f

such as the heart, kidney, liver, bone marrow, skin, cornea,

lung, pancreas, islet, small intestine, limb, muscle, nerve,

. intervertebral disc, trachea, myoblast, cartilage, etc.; and

graft-versus-host reactions following bone marrow
transplantation;

autoimmune diseases such as rheumatoid arthritis, systemic
lupus, erythematosus, Hashimoto's thyroiditis, multiple
sclerosis, myasthenia gravis, type I diabetes and
complications from diabetes, etc.

Furthermore, pharmaceutical preparations of the JAK3
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insufflation can be, used. For exanple; using known
devi ces and sprayers, such as neasuring inhalation
walewroe®49 t he conmpound can be adm ni stered  PCT/JP2006/326327
i ndependently or in the formof prescribed mxture
powders. Furthernore, the conmpound 20 conbi ned with
pharmaceutically acceptable carriers can also be
adninistered in the formof solutions or suspensions.
powder inhalers and the |Iike nmay be devices for
mlgmgt@rorsu%w|t§1eecalaﬁPHP§t it B8RS, u%ﬁfv%iﬂdrfyrp%%éﬁ@rapy
or capsules containing powders. can al so be used.
OrSP¥¢Pth@¥h%r0fth@ezgogéVWéég #h§epacFn the formof a
pressure aerosol spray or the -37 WO 2007/077949
PCT/ DF2D06180682 70T | hkee xpee 1 LEesathli vei $labh edbfeasednor
agent,, such as chl orofl uoroal kane or
cuhydeotf $ unanaf kahetionsacfuimabhelgascalsychedsatadbon
di oxi de. The drug for external use may include
diseaseen{s,gp} assersasis, catapss flekinaestipat chesact
sprays, .l otions, eye-drops, eye ointnents,-etc. The

dednagicbat abagsegenetdl Hyrusedt 05 nt Fehbrrbasesdeknbtonis,

bases, aqueous or non-aqueous sol utions, suspensions,

 1ienvthspDamsus tgemdheg s Ntorelito b ses1pori daitd ,orepilkkse®lysis

A §

may i nclude, for exanple, polyethylene glycol, 10
buE@b@@xyMrﬂ@baBthnahglmbdbﬁayasabbne;tbaeachedybEema,
wax, pol yoxyethy.| ene hydrogenated castor oi
deghﬁgeéMbinﬂpﬁ@$§§ar@hpusség9tﬁbmat6§hQL,aeﬁby|alopecia
al cohol , | auronacrogol, and sorbitan' sesquipleate. V
ar¥atdd ggANFLES Although the present invention is
descri bed bel ow specifically by way of Exanples, the

au@B@ﬁﬁﬁBe HDYERLEONCE St @teyd | (8 ted heertheseEXamyiesi tis,
at al'l. Starting conpounds being used in Exanples :

vekﬂQhUQSnHQMQk1§§@§Ean9@§atﬁgdaEB@cHﬁEQ@dﬁlﬁﬁrB%cht
produci ng such starting conpounds from known conpounds

didkgsedegeribed;iby waypet; Erﬁg§é€5k9§§ conical keratitis,

cdrneal epithelial dystrophy, keratoleukoma, ocular
premphigus, Mooren’s ulcer, scleritis, Grave's ophthalmopathy,

Vogt-Koyanagi-Harada syndrome, keratoconjunctivitis sicca

(dryéye),phlyctenulehiridocyclitis,sarcoidosis,endocrine

. ophthalmopathy, etc.);

reversible obstructive airways diseases [asthma (e.g.,
bronchial asthma, allergic asthma, intrinsic asthma,
extrinsic asthma, dust asthma, etc.), particularly chronic or
inveterate asthma (e.qg., late asthma, airway
hyper-responsiveness, etc.), bronchitis, etc.]; mucosal or

vascular inflammations (e.g., gastric ulcer, ischemic or

‘thrombotic vascular injury, ischemic bowel diseases,
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Preparation 1 The conpounds in Preparations 1-1 to
1-25 shown. in the 25 '"follow ng table were produced
wyooas71ego t he correspondi ng -38 WO 2007/ 07794BCT/JP2006/326327
PCT/ JP2006/ 326327 starting conmpounds according to the
method simlar to that described in Exanple 1. Table
2 Pr Structure Pr Structure NN O H3C O1-1 NH 1-2
NH Q,, "HH3 NINN1-3 NH 1-4 ,,NH H3C H3C ..
~H 03 cis/trans mx NN,, O"CH3 ONH 1-6 1-5 NH
enyeBitBED(neraAtizisgt PARSIAFRIATIRY 1ll7tRIFIt1D81 HARER SRS
OH3B H3 CH~H3 3 -39 WO 2007/077949
as POTLIPRO0BL BR6BRFrMTAbburpgcohtdkptriene B4-mediated

diseases, etc.);

intestinal inflammations/allergies (e.g., coeliac diseases, .
proctitis, eosinpphilic gastroenteritis, mastocytosis,
Crohn's diSease, ulcerative colitis, etc.);
fdod—relatedallergi;diseaseswithsyﬁptomatiénmnifestation

b

remote from the gastrointestinal tract (e.g., migrain,

‘rhinitis, eczema, etc.);

autoimmune diseases and inflammatory.conditions (e.qg.,
p;imary mucosal edema, autoimmune atrophic gastritis,
premature-menopause, male sterility, juvenile diabetes
mellitus, pemphigus vulgaris, pemphigoid, sympathetic'
ophthalmitis, lens-induced uveitis, idiopathic leukopenia,
active chronic:hépatitis, idiopathic cirrhosis, discoid iupus

erythematosus, autoimmune orchitis, arthritis (e.g.,

arthfitis deformans, etc.), polychondritis, etc.);

. allergic conjunctivitis.

Therefore, the pharmaceuticai composition of the
present invention is useful for the therapy and prophylaxis
of liver diseases [e.g., immunogenic diseases (e.g., chronic
autoimmune liver diseases such as autoimmune hepatic diseases,
primary biliary cirrhosis, sclerosing cholangitis, etc.),
partial liver resection, acute liver necrosis (e.g.( necrpsis

caused by toxins, viral hepatitis, shock, anoxia, étc.),
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Pr Structure Pr Structure HN. pF 1-9 NH 1-10 p
CH3 ~CH3 HCHHO- 3 3 cis/trans mx HH 1-11 NH 1-12
WORD07Br249 ci s or trans unknown cis or trans unkCDIWR00d$26327
NN 1-14 O 5, "N\ NH 1-13 HN CH 3 3

di astereoner of 1-15 <cis or trans unknown N,, .N,, N
N NI~Oi HCH3\ Ii O 1-15 v O NH I 1-16 ONH N HN
H i di astereoner of 1-14 | <cis or trans unknown

cis/trans mx O NH 1-18 O ;-"NH 1-17 H2N H2N
hepla st % donpenoh/ mOEESBdh%B@‘é%'ébﬁerhed%‘atPCll?frhﬂ%lSor hepatic

trans unknown cis or trans unknown -40
failure (e.g., fulminant hepatitis, late-onset hepatltls,

"acute-on-chronic" liver failure (acute liver, failure on
chronic liver diseases, etc.), etc.), etc.].

Pharmaceutical pfeparations of the JAK3 inhibitor, such as the

compound (I), either from alone or in combination with one or

" more additional agents which may include but are not limited
y .

to cyclosporin‘A, tacrolimus, ‘sirolimus, evefolimus,
micophenolaté (e.g. Cellcept(R), Myfortic(R), etc.),
azathioprine, brequinar, leflunomide(
sphingosine-1l-phosphate receptor agonist-(e.g. fingolimod,

KRP-203, etc.), LEA-29Y, anti-IL-2 receptor antibody (e.g.

daclizumab, etc.), anti-CD3 antibpdy (e.g. OKT3, etc.), AntifT

cellimmunogloblin(e.g.AtGam/etc.)aspirin,CD28—B7blocking
molecules (e:.g. Belatacept, Abatacept, etc.), Ccb40-CD154
blocking molecules (e.g. Anti-CD40 antibody, etg.)) protein

kinase C inhibitor (e.g. AEB-071, etc.), acetaminophen,

. ibuprofen, naproxen, piroxicam, and anti inflammatory steroid

(e.g. prednisolone or dexamethasone) may be administrated as

part of the same or separate dosage forms, via the same or

.different routes of administration, and on the same or different

administration schedules according to standard pharmaceutical
pracitce.

' The pharmaceutical composition containing one or two or

'more kinds of the compound represented by the formula (I) or
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WO 2007/ 077949 PCT/ JP2006/ 326327 Table 2(contd.) Pr
Structure Pr Structure H HNN, V1l , o 1-19 O 1-20
woBoolle77949 NH HCI CH3 HC H3 3~ 3 N, NN 1-21r¢®ijr20062326327
NH ~-H3 H3 HOZ cis/trans. mx HHN,, 1-23 H3C ,NH 1-24
HNH1 5C7. CHBHCH3 H3ICCH3 HH NIN, \ p

1-25 HNH H~H3 HF Table 3 Pr Data 1-1-
MB: 342(MHH) + 1-2 M. 342 (MtH) + 1-3 MS: 460( MHH) +

pharééceutzgg?ﬁ acc%bgagﬁgsggﬁggkgﬁereof as an active

ingredient can be prepared using”carriers, excipients, and
other additives usually used for pharmaceutical preparation.
Therapeutic administration can be accomplished either

by oral administration via tablets, pills, capsules, granules,

powders, solutions, etc., or parenteral administration.via

intravenous or intramascular injections, suppositories,
. .

transdermal agents, transnasal agents, inhalers, etc. The

dose of the compound is determined appropriately in

 consideration of the symptoms, age, sex, and the like of each

patienp to be treated. Usually, in the case of oral
administration, a daily dose of approximately 0.00l.to 100
mg/kg of'tﬁe compound can be administered one or two to four
times per day for an adult patient. When intravenous
administration-is required depending on symptoms,.a do;e of
0.0001 to 10 mg/kg of the compound can uéually be.administefed

one to multiple times per day for an adult patient. 1In the

_case of inhalation, a dose of 0.0001 to 1 mg/kg of the compound

can usually be administered one to multiple times per day for
an adult patient.

The solid composition for use in the oral administration
according to the present invention is used in the form of
tablets, powders, granules, etc. In such a solid composition,

one or more active ingredients are mixed with at least one

‘inactive excipient, such as lactose, mannitol, glucose,
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1-6 Ms: 358 (M+H) + 1-7
1H NVR(400MHz, d6- DMSO) 5: 1. 32(3H,t, J=7. 0Hz), 1. 43( 9H,

WG 2001/07R44.. 87(2H, m), 1. 90- 2. 08(4H, m) , 2. 18- 2. 33. ¥CHIIY06/326327
4.08-4.18(2H,m, 4.28(2H,q, J=7. OHz) , 4. 37-4. 47(1H m),
6.52-6.57(1H m, 7.13-7.18(1H, m" 8. 56(-1H, s), 9. 39( 1H,

d, J=7.6Hz), 11. 67(1H, s).. M5: 415(MtH) + =41 WO 2007/ 077949
PCT/ JP2006/ 326327 Tabl e 3(contd ) -Pr Data 1- 8
1H NVR(400MHz DVSO) 5. 0. 32( 3H, t

hY%{ﬁﬁ)ﬁP Pyl f@(gﬁ LQSFa7MRE e Yééf‘liﬁ&? %‘527]1 sﬁ'( féamh'

7.23-7.24

po%¥v1“mgsgg Y nlg ang %ggggsgu%4g}umlgo%%tggg}1cate
1H NVR(400MHz, d6- 3H t,J=7,1Hz

Acqppii Ry, 40 98- 95&7%1@@?h§d' OC@§P@FFHi 5 @eyzppataln
J=7.1Hz), 4. 73(1H, d, J=2. 9Hz) , 6. 76( 1H; dd, J=2. 4Hz, 3. 5H,

 ina§tyvepdei HEVESD. SRR, 35 3R FUBI6BENH, $§; 9: 33pasneFium

11.68 (1H, s) .Ms: 356 (MrH) - + 1-10 MB: 372( MkH) +  1-11

stBrave| Ma—siﬁlﬁiewa%ngaaﬂqqm-o e. glqlcgaqx}so&nﬁmw) ptarch
1-14 NB: 484(MkH) + 1-15 MS: 484(MtH) +  1-16°

sofBuB 17 (avkeHp-+so lul ¥l M2 Yisn Mes)ist ing s gRBE445f pgcessary,
1-19 MS: 300( MtH) + 1-20 MS: 342(MrH)+ 1-21.MS: 354

' tab]wt—& or pll22 Sy 3560;%1—&4 w1]_t.kQ3ug/grgz|12@|\/ﬁ-1-gm of a gastric

or enterlc coating substance..

Tﬂe liquid.composition for oral administration containé
pharmaceutically acceptable emulsions, soiutions,
suspensions, syrups, or"eligirs, and also contains akgenerally

used inert diluent, such as purified water or ethanol. In

‘addition to the inert diluent, thé composition may also contain -

auxiliary agents, such -as a solubilization assisting agent,
a moistening agent, and a suspending agent, as well as

. f -- 0
sweeteners, flavors, aromatics, and antiseptics.

The injections’ for parenteral administration contain

. aseptic aqueous or non-aqueous solutions, suspensions, or

emulsions. The diluent for use in the aqueous.solutions may
include, for example, distilled water for injection use and
physiological saline. The diluent for use in the non-aqueous
solutions may include, for example, propylene glycol,
polyethylene glycol, plant oil (e.g., olive oil), alcohol

(e.g., ethanol), and polysorbate 80 (official name). Such a

‘composition may further contain additive agents, such as a

~-36-
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1-24
1H NVR(400MHz, d6- DMSO) 5: 1. 35(3H,t,J=7. 1Hz),1.68-1. 7
WO t@FHompg®. 10- 2. . 18(9H, n), 4. 26( 2H, q, J=7. 1Hz) , 6PTBH{P2N6/326327
d J=3.6Hz), 7. 22(1H,d, J=3. 4Hz), 8. 60( 1H, s), 9. 34( 1H; s)
, 11.67(1H, s). Ms: 340(N%FD+ 1-25
1H—NNR(4OON+E d6- DVSO) 5: 1. 32(3Frt J=7.1Hz),1.61-2.0
7(16|&|n) 4.29(2H,q,J=7.1Hz), 4. 48(1H,d, J=3.5Hz), 7. 18
1H d, J 2Hz), 9. 36( 1H, d, J=8. 1H, s .34
toé{%ﬁ?§+a@?%5ar%?|%ﬂ 5sqpt bec?n%ﬁ?ﬁéeﬂ§égoéﬁ%8gsdan(34
n? were added a solution of eth
em@ %Hfﬁhp%r%g?rP-prﬁ‘ r&t e sl RASHin-2 §tab11121“9 agent,
2, 4- oxadi azol e- 5- carboxylate 0 ny '
and %Pﬁyblilﬁﬁl?ﬁﬁépl HOHESEHNI @IADE -andh 22 fpddicions are
1, 8-di azabicycl o[5.4. O undec-7-ene (0.092 m ), and
stehblhesene fuas ratipnethaeugbe bpeEeTiRotRta Rty filter,
being left to cool, the reaction solution was

- blehdéng| §f par§EFmEcbye prepat BYd YA HRT ( Fyaheqess £hey

NH3 .-42 WO 2007/077949 PCF/ JP2006/ 326327 (pH = 9.2)
may GH3GNbe 990deced i20c8e) formind acervéef3akid Gpmppsitions

concentrated and dried to hardness to obtain
anach$adﬂwmbersuspendedlnsterllewateroreasterllesolvent

* 1H pyrrol o[ 2, 3-b] pyridin-5-y1)-Nnethyl -1, 2, - 4- oxadi az
fool éndecttanboxyl préof28ongheds assolid. 5 The
conmpounds in:Preparations 2-1'to 2-26 shown in the
f ol | Dé g atnaiiue oserlea e otsic esth alnsa sig rihed eoy apd poredistgsal
starting conpounds according to the nethod simlar to
agthat, deseriseerdif the ifiorkRr epasal idn 1A gulabbe deRisolid and
Structure Pr Structure NNO NN, 2 N4O2-1040 .
calV2 produced according to conventional known methods. For

example, excipients (e.g., lactose and starch), pH adjﬁéters,
antiseptics, surface active agents, lubricants, stabilizers, -
thickners, etc. may also be added as necessary. For
administration, suitable devices for inhalation'or
insufflation can be used. For example; using'known devices

and sprayers, such as measuring inhalation devices, the

. compound can be administered independently or in the form of

prescribed mixture powders. Furthermore, the compound
combinea with pharmaceutically acceptable carriers can also
be administered in the form of solutions or suspensions. Dry
powder inhalers and the like may be devices for single or
multiéle administrations, and dry powders or capsules

containing powders can also be used. Still further, the

"devices may be in the form of a pressure aerosol spray or the

-37-
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11 -O HM OH NNOKT -0 NO2-2i~2-31 NOO™H
OH N1 N-, NO2-4 | N~2-5NOM I NO H-~-O
wehiorat7odke \ Ifs NO\N I/ NO 2-6 1 NO 2-7 |P¢qur006/326327
10 -43 WO 2007/ 077949 PCT/ JP2006/ 326327 Tabl e
4(contd.) Pr Structure Pr Structure 2-8 N}J-~(.2-9 N
d NpHI Np" HHNNNI~\VINO OCd Np 2-10 N
2=11 1 Np NN - H~\V I~NOi NO 2-12 1 Np 2-13 |
NO NHN, NO~NOZ2-14 N 2-15
like that uses a suitable ejection agent, such as

chlorofluorocalkane or hydrofluoroélkane, or a suitable gas,
such as carbon dioxide.

The drug for external use may include ointments, plasters,
creams, jellies, patches, sprays, .lotions, eyefdrops, eye

ointments, etc. The drug contains generally used ointment

" bases, lotion bases, agueous or-non-aqueous solutions,

1

suspensions, emulsions, etc. The ointment bases or lotion
bases may incluae, for example, polyethylene glycol,
carboxyvinal leymer, white vaseline, bléached bee wax,
pélyoxyethylene hydrogenated castor oil, glyceryl
monostearate, stearyl alcohol, cetyl élcohol, laufomacrogol,

and sorbitan sesquioleate.

EXAMPLES .
Although the present inventibn is described below

specifically by way of Examples, the present invention is not

. limited by these Examples at all. Startihg compounds being

used in Examples include novel substances, and the methods for
producing such starting compounds from known compounds are

described by way of Preparations.

Preparation 1

" The compounds in Preparations 1-1 to 1-25 shown in the

‘following table were produced by using the corresponding

-38-



| Np" HO Np' Hlo NNONZ2-16 Np 2-17 N ON d

No H <?I INUN,, 2-18 NOOH 2-19 yOpH N H M
w@Ehiorat79@® N-pl-"H ,,Ce Chiral .-44 W 2007/ OFGO#2006/326327

PCT/ JP2006/ 326327 Table 4(contd.) Pr Structure Pr :

Structure H H\ ~~Np 2-201 Np 2-21 " i o NOCH
X1 N H~Me NH2 Chiral M N <1?- NON O 2-22 ~
2-23 NQfV~~ ] Np C\ro.Me Chiral Chiral NH 1. 2-24
<11, N \

_ i N 1-4 2-25.1 \ jral N, -"O M |

StRFEihe CRIRPURE sospiiing o ehe pbihel Bupifal Ep wast
data Ex M5 data :

described in Example 1. '

Table 2

Pr Structure Pr Structure

o
e | 1 aNH
0. H;;ONZSS \le

H
H | > ~
’ A\ I P 0O NH .
1-5 NH 1-6
H,C-. o@ EHa , i
- trans o cis/trans mix

=39-



2 MS: 278( MbH) + 2-1 MS: 348( M+H) +

2-3 Ms: 377 (M+H) +
WQ2@0 7894857 (M+H) + 2-7 Ms: 382 (MtH) +
MB: 348( MHH) + 2-9
VB: 410( MH) +

2-17

MB: 373( MrH) +

ViFH

VE: 31

34 (_M+-H)

22 V5 —37

rgcﬁgr

gt

VB: 303( MrH) +
2-12 MS: 368( MkH) + 2- 13 MS: 318( MrH) +
2-14 MS: 346( MtH) + 2-15 MS: 375( MkH) +

2-18 MS: 322( MbH) + 2-19 MS: 322( MrH) +
2 NE () + 2- 21 NB: 350( MrH) +

fB: 347( Mﬁ)&_

2-

2-2 MB: 334 (M+H) +

2-4 MS:361( MrH) + 2-5 MS: 377( MkH) +

10 MS: 332( MkH) + 2-11
2-16 MB: 415( M+H) +
2-22 MB: 334

SR

PCT/
4- chl
).,

anbn(
di sS(

stirg
Syst ¢

Aannt

JP2006/ 3263

)}acetate ( MH

bm To t

Preparat

oro-IF+
et hyl

2- 1
3 hour

tha?%%l,xSW S

ed amo

ion 3
yridi
dmant

ri-etn
yrrol
usin
Iutio

ne- 5-g car boxyl ate (55
V1) & n

yl am n

done (O. rﬂ)ga%CH

Benzyl

j a mcrowave r acton
N were added . et hyl

et hyl
wit h.

It ¢
“(n- hqg
di ssc
m) .

r\f o
\v

and 1

o6

acet at
satiir at

€1 e

uri fi
bxane:.
| ved i n-dji-oxan 1.1 1

10% 52T BRISUHA éWEar H

acetate),

| ayer
over
uced

old
the o
1) an
on (5

A 4 4 =l M)
wasS AT AUTCU W LTI

Dressur e.
m chro
Jtaiﬁ%

npound was

06 wet® Qs Ko

and
anbi 6
and 1}
pr eci
-T-ENDV

atal ytic reduction was
nt 15 tenEFrature at 1
M hydr oc
pitated

L

3

hi acid fere a
Ild _lwag, di sqol ved
e the catalyNH The fijl1+H4 ¢

per f
atm

br red f or hours at
Met hanol N

ane,
jded, . and
anq¥\ﬁﬂlter

fehes

diastereomer of 1-15.
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N

H
NN
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S0

diastereomer of 1-18
cis or trans unknown

H,N

1-15 1-16
| T

diastereomer of 1-14 o _
cis or trans unknown cis/trans mix

H H

Ny NN

L0 e

N

diastereomer of 1-17
cis or trans unknown
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concentrated under reduced pressure to obtain
4- ({5-[ (2- |
we@dwony™2s oxoet hyl ) car banoyl | adamant an- 2- yl } anP@D)yp20éd/326327
20 pyrrol o[ 2, 3-b] pyridi ne-5-carboxylic acid (18 np).
-46 WD 2007/ 077949 PCT/ JP2006/ 326327 Table 6 Pr
Structure Data N N, O 3 cis/trans mx NHHM: 4 41
(MtH) + H3C-""O N ~H .Preparation 4 To a ethanol (3.
ij)ev@(sc@d*d@d acetyl chloride carefully at 4 C. The

reactTonm soLution was stiThed-at 14 C for nut es.
BITg t he re% FPORYESI ution Jwer®e Added agg%HFEH%gm

4-{ [ (2r, 5s) @

5- hy|dr oxyad

an- 2-yl ] amjno} - 14 pyrr ol o[2 ] pyri di
i R By

ne- {5-carb ri e(50 nmg) lin ch|oroform and

12Mg hydrochlor'c C|d/etharmLaaD ution (0. ¥

dr opwi se. «NHe@¢t i on solfuti on|was stir unde H
ction 3

anbient t endyer atsjr €Hf or 10 |18 hotrs. 1H§i
c

solu i on was concentrated Under .| reduced-pressure to
aA—ethy—4—{(2r-55)=5=
hydroxyadanﬁnt n- 2- yl]an1nc} 1H

-5- chl ori
, NH M5:
' 1@@% . Chﬁ 5 Preparatiggb.' -
cis/trans mix
: H
No N N~ NS

] QA o ' D o
1-23 H,G .NH 1-24 : NH '
| S, b . p

" H, H,

He O

%
T

Table 3
Pr Data
MS:342 (M+H) +
MS:342 (M+H) +
MS:460 (M+H) +
MS: 370 (M+H) +
MS:370 (M+H) +
MS:358 (M+H) +
1H-NMR (400MHz,d6-DMSO) &6:1.32(3H, t J=7.0Hz),1.43(9H,
s),1.73-1.87(2H,m),1.90-2.08(4H,m),2.18-2.33(2H,m),
4.08—4.18(2H,m),4.28(2H,q,J=7.0Hz),4.37—4.47(1H,m),
6.52-6.57(1H,m),7.13-7.18(1H,m),8.56(1H,s),9.39(1H,
d,J=7.6Hz),11.67(1H,s).MS:415(M+H)+

[y U P e e i e
|
Jdjov|oislwiole

—41-



The conpounds in Preparations 5-1 to 5-32 shown in the
-47 WD 2007/ 077949 PCT/ JP2006/ 326327 followi ng table
wowge/opmeduced usi ng the correspondi ng starti NECT/JP2006/326327
conmpounds according to the. nethod simlar to that
described in Exanple 3. Table 8 Pr Structure Pr
Structure NN,, 5-1 05-2 O NHH-NHH NN-~N,, O
\'l1 O 5-3 HNHH5-4 H3 NHH H~p,, HHC ,CH3 H 3
Tébﬁﬁijid$ﬁ&ﬂ5 6 NH H H NI <N ONi OH 5-7 NHHS5-8

NI | f\lll')

P NI o7 9 |\|,, UA
1§ 19 iﬁ¥%ﬁﬁ14OOMHz d6-DMSO)5:0.32(3H,t,J=7.1Hz),0.48-3.1
' (14H,m),4.26(2H,q,J=7.1Hz),4.68(1H,s),6.71-6.72(1H
m),7.23-7.24(1H,m),8.60(1H,s),9.34(1H,s),11.69 (1H,
s).MS:356(M+H)+ -
1-9 1H-NMR (400MHz, d6-DMS0) 8:0.32 (3H,t,J=7.1Hz),0.40-0.4
: 7(2H,m),1.95-2.17(11H,m),0.80~-0.83(1H,m),4.26(2H, g,
J=7.1Hz),4.73(1H,d,J=2.9Hz),6.76 (1H,dd, J=2.4Hz, 3. 5H
z),7.22(1H,dd, J=2.6Hz,3.3Hz),8.60(1H,;s),9.33(1H,s),

11.68(1H,s) .MS:356 (M+H)+

1-10 |MS:372 (M+H) + '
-11-11 [MS:471 (M+H) +

v1-12 [ MS:481 (M+H)+
[1-13 | MS:405 (M+H) +

1-14 | MS:484 (M+H)+

1-15 [MS:484 (M+H) +

1-16 |MS:517 (M+H)+

1-17 | MS:445(M+H)+

1-18 | MS:445(M+H) +

1-19 | MS:300(M+H) +

1-20 |MS:342 (M+H)+
1-21 [MS:354 (M+H) +
1-22 | MS:356 (M+H) +
11-23 [MS:342 (M+H)+

1-24 | 1H-NMR (400MHz,d6-DMS0)&:1.35(3H,t,J=7.1Hz),1.68-1.7
7(6H,m),2.10-2.18(9H,m),4.26(2H,q,J=7.1Hz),6.75(1H,
d,J=3.6Hz),7.22(1H,d,J=3.4Hz),8.60(1H,s),9.34 (1H,s)

, ,11.67(1H,s).MS:340(M+H)+

1-25 | 1H-NMR (400MHz,d6-DMSO)d:1.32(3H,t,J=7.1Hz),1.61-2.0
7(16H,m),4.29(2H,q,J=7.1Hz),4.48(1H,d,J=3.5Hz),7.18
(1H,d,J=3.2Hz),9.36(1H,d,J=8.0Hz),1 67 (1H,s) .MS:34

0 (M+H) +

: Prepération 2

To glycinamide hydrochloride.(34 mg) were added a
solution of ethyl 3-(4-chloro-lH-pyrrolo[2,3-b]pyridin-
5-yl)-1,2,4-oxadiazole-5-carboxylate (60 mg) in
l-methyl-2-pyrrolidone. (0.6 ml) and 1,8-diazabicyclo[5.4.0]
‘undec-7-ene (0.092 ml), and the mixture was stirred at 70°C
for 1 hour. After being left to cool, the reactiop solution

‘was directly purified by preparative HPLC (10mM NH4HCO; + NHs
’ -42-



10

%1 trans cis 3 HO -48 WO 2007/ 077949

PCT/ JP2006/ 326327 Table 8(contd.) Pr Structure Pr
wEeeoaotse CH3 N H3C N OH 5-9 <N of f 5-10 HC™NMP2h6/326327

trans cis 3 HO HNN - HNNONLiIi OHON+ L i OH

.5-11 p/NH 5-12 6 NH PH di astereonmer of 5-12

di astereoner of 5-11 <cis or trans unknown cis or

trans unknown . N NiiO—|NNHO\|+IO—| 513514b

NH H3C O 113C %Hs Is or trans unknown .
(PE-159 ) : s 5- P :dBcte &P:BUN- %@em%‘oez/fofﬁ&zﬂém was

PCT/ JP2006/ 326327
concentrated and dried to hardness to ocbtain 3—(4-chloro—

1H-pyrrolo[2,3—b]pyridin—5—yl)rN—methyl—l,2/4—oxadiazole—5
-carboxylate (23 mg) as a solid.
The compouhds in Preparations 2-1 to 2-26 shown in the

folloWingtablewereproduqedusingthecorrespondingstarting

~ compounds according to the method similar to that described

1Y

in Preparation 2.
Table 4

Pr Structure Pr ~Structure

Cl N~
// [ r\\LW—Me ©
: _ : ‘ : OH
: _ _ H _
. H o N NS
’ ’ O . E \ N -
2-2 N ‘N‘>’"/ﬂ\, 2-3 | N-
o N | , | 'R
OH : _
- , OH
H ' | ' -
NN RN
2-4 | h\l-o 2-5 \ }‘ﬁn
Me | N-0 H—\\_“”—\D
\ N
Chiral Me
: H
N Ns _
\\
2-6 I N-Q 2-7 ~O Q’
AN
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Tabl e 8(contd.),
OH NN, ,
WO e@n®7®is/ t rans m X

Pr

NHH5-206 NHHO 3 H3CYWH F cis/trans m x

\ NH O 5-

Structure Pr Structure N iNH\
17 1//1l ~ NHH5-18 H3C A7
4 ~ HNN N\ i OO NvpCHIP2061826327

ON H2N

NN ONOH 521 ONOH5- 22 b HNH Jg) HO cis HO

cis/trans m x

NN HNO ON OH 5-23 NHH 5-24 8 NH
HO cis/trans m x OH

Table 4 (contd.)

Pr Structure Pr. Structure
H H
N N IN\'
\ ! \ Z N O
2-8 2-9 TN
%«? 4 N-o%ﬂ.\
AN
N IN\ ' A N, O
g N 0 -
2-10 %N\ 2-11 Cl N-%
‘ I N-o .
_ N
NN H N
Q;Iig\ﬁw P <EEIJ\(N O
2-12 ' 2-13 B
: | N- | N~o>’j$\l
F H
H
H Ny : N |N\
| SN o) \
2-14 \ Z N\ 2-15
| %W{} | N-ﬁx@
H
NNy - . :
0_16 Cl NG 2-17 A N (O N
Cl NG N—@
H
» ~
N IN\ N IN\
2-18 %N\ P ~oH |2-19 %N\)__«O OH
I No N ¢l Ng Ng
Chiral e Chiral H Me
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N,, i OON OH 5-25 CH3NH H5-26 6 NH H3C H3 HO
cis/trans mx -50 WD 2007/077949 PCT/ JP2006/ 326327
wdaie7B®¢contd.) Pr Structure Pr Structure H EENMEBR0®&/326327

H" 05.-286H CSNHHOOHICO01I" N, N 5-29 3 ,NH
OH5-30 HONHH H3CH3 NN- NN OO0. 5-31 NHH
5-32 HBC Hb NH HH3 HO- H33H H3CH3 cis/trans mx
Table 9 Pr Data 5-1 MsS:272(MtH) + 5-2 MS: 272( MtH) + f
5-3Table 4 (contd.)

R("4'Oﬂ\71=|2""d'6—D|VSO)_5‘_.L 6q-2, 06([12H, 1y, . Z2( ] d—]r )

St'ructure Pr

' H : .
® NN
' \ Z N O ' |
\ 0
2-20 |r\\1_8HN 2-21 S O
_ ‘ Cl N-O H Me

Hw . -
' NNO N~O k:\"\OMe

rgH
i

Chlral ' . Chira'
H
\ |N\ N |N\
0 , S O
2-24| SN \N\>,_4N 2-25 |
I N-g -~ , N-o 8{3
Chiral Cg oMe
H
N N\
. N\ O
2-26
N~o g:»
Table 5 {
Ex MS data Ex MS data
2 MS:278 (M+H) + 2-1 MS:348 (M+H) +
2-2 |MS:334(M+H)+ |2-3 - |MS:377 (M+H)+
2-4 MS:361 (M+H)+ |[|2-5 |[MS:377 (M+H)+
2-6 MS:357 (M+H) + 2-7 MS:382 (M+H) +
2-8 MS:348 (M+H) + 2-9 MS:303 (M+H) +
2-10 [MS:332(M+H)+ 2-11 MS:410(M+H)+
2-12 |MS:368 (M+H)+ 2-13 MS:318(M+H)+
2-14 |MS:346 (M+H) + 2-15 | MS:375 (M+H) +
2-16 | MS:415(M+H) + 2-17 | MS:373 (M+H) +
2-18 [MS:322 (M+H) + 2-19 | MS:322 (M+H) +
2-20 {MS:375(M+H) + 2-21 | MS:350 (M+H) +
2-22 |MS:334 (M+H) + 2-23 | MS:378 (M+H) +
2-24 |MS:378 (M+H) + 2-25 | MS:334 (M+H) +
2-26 | MS:347 (M+H) +
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J=7.9Hz), 6. 46( 1H, dd, J=1. 3Hz, 3. 3Hz), 7. 16( 1H, dd, J=2. 4

Hz, 3. 2Hz), 8. 52(1H,s),9.61(1H,s), 11. 59(1H,s), 12. 33(1
wohdrpwvBs812( MtH) + 5-4 Ms: 314 (MFH) + 5-5 PCT/JP2006/326327

1H NVR(400MHz, d6- DMBO) 5: 1. 67- 1. 75(6H, m), 2. 09- 2. 16(9

H m,6.71(1H,s),7.16(1H,s), 8.56(1H,s), 9. 76(1H, br), 1

1.49(1H,s). Ms: 312(MrH) + 5-6 Ms:.326( MrH) + 5-7

MS: 410( MtENa) + 5-8 Ms: 329(M+H) + 5-9 MS: 479( MtH) +

5-10 5-11 MS: 475(MtNa)+ 5-12 5-13 MS: 409( M+Na) + 5-14

PrepeuaBiQRey -51 WO 2007/ 077949 PCT/ JP2006/ 326327,

Table 9(contd.) Pr Data 5-15 Ms:_377 (MtH) + 5-16
VE: 2991w H) 4- S hor et oy w12 53118 REF 330RRRR) + 5- 19
1H NMR(400MHz, d6- DVSO) 5: 1. 43(9H,s), 1. 70- 1. 88(2H, m , _
canbgrybape( 4 Mj9)2. BARY 133((J4 @ iancgd-2deger iy carponyl]
4-4.46(1H,n),6.48-6.58(1H,n%,?.OQ-?.%£§IH,n),8.52(1
aming)aoebFteH o Deb.andFrieteyiamisye, 180 a3( 14ehe diswglved
.387(M+H) + 5-20 NB: 463(MtNa) + E5-21 MS: 437 (M -
inN-2pe By B7A(tNeg M g8 (0.55 ml) and stirred at 1 0°C for
1H NMR(400MHz, d6- DVSO) 5: 1. 40-1.46(2H, m, 1. 96-2. 15(1
1 hour using a microwave reaction system. To the reaction

- solution were added ethyl acetate and water, and the mixture

3

was extractedwith ethyl acetate. Theorganiclayerwaswa§hed
with.saturated‘bfine, dried ovér magneéium sulfate, and
evaporated under reduced pressure. The résidué was purified
by silica gel coluhn chromatography (n—hexane:éthyl acetate),
the obtained compound was dissolved in dioxane (1.1 ml) and
methanocl (1.1 ml), 10% palladiumon carbon (50% wet) was ad&ed,'
and catalytic reduction was performed for 4 hours at ambient
temperature at 1 atm.'_Methanol, dioxane, and 1M hydrochioric
acid were added, ana the precipitated solid was dissolved and

filtered to remove the catalyst. The filtrate was

- concentrated under reduced pressure to'obtain 4-({5-[(2-

ethoxy-2-oxoethyl)carbamoyl]adamantan-2-yl}amino)-1H-

pyrrolo[2,3—b]pyridine—S—carboxylic acid (18 mg).
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1H, M, 2. 44-2.55(1H,m ., 3. 82(1H,s), 4. 71(1H, s), 6. 72-6.
75(1H, M, 7. 19(1H,t,J=2.9Hz),8.56(1. H,s),9. 71(1H, br),
wd 10058¢70k) s) . MS: 328( MtH) + 5- 24 MS: 355( MtNa) + BeRBP2006/326327
MS:3' 14 (MrH)+ 5-26 MS: 437 (MH) - 5-27 MS:261( MtH) +
5-28 Ms: 342 (MtH) + 5-29 Ms: 314 (M+H) + 5-30
1H NVR(400MHz, d6- DVBO) 5: 1. 48-1. 68(6H, m), 1. 98(6H, s),
2.26(2H,s),4.66(IH,s),6.68(1H, dd, J=5. 3Hz, 11. 4Hz), 7.
2(1H dd, J=2. 5Hz, 3. OHz) , 8. 57( 1H, s), 9. 7O0( 1H, br), 11. 58
Tap€ sy Ve 328 (MrH) + 5-31 M 328(MeH) +  5-32 S
4,188 (IVI+H) + Pr e|salrat|t0me6 To a et hyI Data
—F—{{trans=S—hydroxyadamamntan- 2=yt )5
am no] {3H i m dazol 4, 5- b]ﬁ r Nndi ne- 6- car boxyl ate (50ny)
‘was added 47% aqueous ofjr opi ¢ agi d (O' 75 m)
and the m x sti 120C |f or u3|
a fi crovvave&?'ré%gtsyrgﬁ ter tlhe r%ﬁcgygrﬁMm
sol uti on- wagy 60 e~y was adjusted to 5 with
agueous potassiu aHb nat e, and the.| 10 obt ai ned
solid was collected by filtration and washed with -52
WO 2007/ 077949 -PCT/ JP2006/ 326327 water to obtain
- Przppfetans- 8- br onnadanmant an- 2-yl ) ami noj -
3H i m dazo[ 4, 5- b] pyri di ne- 6-carboxylic acid (44 ng).
v The Tormpethdsicln (Prreparvetd ensleg- acshghwnchhor hde carefully
foll owing -table were produced using the correspondl ng
atstdrt i Agpecosmounos soﬁuaaoorvmmgtll@reldeat‘rét Rofb sBAiMigrutes.
to that described in Preparation 6. Table 10 Pr
5 - ToSthelateldroe iobasal Pr i ShmexteurddBdta solution of 4-{ [ (2r, 5s) -

5—hydroxyadamantan—2—yl]amino}—lH—pyrrolo[é,3—b]pyridine—
5-carbonitrile (50 mg) in chiofoform (0.5 ml) and 2M
hydrbchloric acid/ethanol solu£ion (0.5 ml) dropwise. The
reaction éolution was stirred uﬁder ambient temperaturé for -
10 18 hours. The reaétion solution was concentrated under
reduced pressure to obtain éthyll44{[(?r,55)—5-.
hydroxyédamantan—Z—yl]amino}—lH—pyrrolo[2,3—b]pyridine—5—

carboxyimidate trihydrochloride (75 mg) .

Table 7
Pr _ Structure Data
H
NN
A NH
4 .NH MS:355(M-3HCl+H) +
HO@ EHS
.. 3HCI
(o]

15 Preparation 5

The compounds in Preparations 5-1 to 5-32 shown in the
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HN N~ M: M5: NOH 391, NOH. 391, 6 H 393 6-1

NH 393 B trans (M) +. Bcis (MH) + Preparation 7 A
waorRoornrm4of et hyl 7-[(3-exo)-8-azabi cycl o[ 3. 2. A¢DEr20061526327

3-ylam no] - 3H i m dazo[ 4, 5-b] pyri di ne-6-car boxyl at e

(400mg), di-t-butyl dicarbonate (203 np),

tirethylamne (130 al), dioxane (4 m) and water (4

m) was stirred at anbient tenperature for 1 hour.

The m xture was diluted with,ethyl acetate (5 m) and
£ollpuing SEHIY o TRE TSI Ryt e e%‘ﬁep?%fgsri@né\égg Jeatting

collected by filtration (ethyl 7-{[(3-exo0)-
COBRPBRYE aP BEAFHILE- &S abi e yRs Hf 2 £ bk §<3/|qha‘=\ﬁ rﬁﬂ&}scgﬁbed

I m dazo[ 4, 5- b].pyri di ne-6-carboxyl ate, (200 ng)). The
infEXEFRLE was diluted with ethyl acetate (50 m) and

extracted wth ethyl acetate. The organic extracts

wdedlgashed with brine, 20 dried over sodiumsulfate

pAand concenggggggurgbcrystalIq%at on -53 Mucture

2007/ 0770949 DCT/ 1P2006/ 326327 vl

[~ 1 O1T 1 I 1T T il T Z-UUUlN J4oU UIIICt'IIyI

acetate/n-th e gave ethyl| .7- {[ 3- exo)-8-H .NL
(tert-but oxycir onél) 8- azgbi cyc| o[ 3. 2. | } &ctl- 3 an1n
5-@}t 3H i m dazo -b]pyr|d|ne—B-uarboxyIate

as|a white H5- The cqnpounfls in Pre
v shpwn in t ollowng taljl e wefe produc u3|ng the

ondina rtinag ¢ olnde accordi Ag to—the
cofrespohdng startl g

met hod simlfdr go that desdri bed| i n Exanpl¢1 64. Table

11| Pr Struc urfe 1 tg Pr Strjucture Data N T 11 ,
Al| OM: O¥E N 0
5-3 5-4 HyG  \NH OH
K
H : H,C “CH,
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7 g NH) 416 7-1 NH 415 H3C ~, CH3 (M+tH) + H C O H3

(MH + H3C 1.1 ~OP3C H3 10 Preparation 8 . The
w@eowpouieds in Preparations 8-1 to 8-3 shown i nPCT&P2006/326327

followi ng table were produced using the. corresponding

starting conpounds according to the method similar to

that described in Exanple 44. 15 Table 12 Pr

Structure Data Pr Structure Data F F Ms. Ms: 8-1 326
TalBi@ #(326td0) (MrNa)+ cis O (MtNa)+ cis/trans mx -54

WO—2007/ 077949 PCT/ JP20067/ 36327 [ Tabl e (contd, ) Pr
B r et ure DAFRUCTRES Fo oM 556 |(MeNa) £UTYARLS
Preparation @&4,The conpounds|in Preparations 9-1 to 9-2
shown in t follow ng tabl e werle produc ing the
cor respongli starting .5 fonpounds accog dingjt o t he
met hodHsG m o that descfibed| in Exanmn ~-OH
5Tgmbl e 13 Pr Str Dat a E'—?b] MS: 319( MENayi O N, N
p- ChH3 W OH
@ %Hs trans
HO cis
| Q. SN
HN._N : HN._Ng
o.‘N+| A OH oTN+I N OH
5-11 O N 5-12 O NH
H H
diastereomer of 5-12 diastereomer of 5-11
cis or trans unknown ' cis or trans unknown
H .
NN ~ . :
< %OH . . Q\/F} N,
NH , O._N%OH
5-13 . _ 5-14 O _NH '
' L
ey 0 | | | |
H,C" CH, cis or trans unknown
- N A - |
' \ A0
s e
5-15 . 5-16 Hac%o
| OH
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H NN, NH2 NHN 9-2 p 0o"CH3 Ms: 424 (MHO+H) + H
ClI'S Preparation 10 The conpounds in Preparations 10-1
WO 200207708 shown in the 10 follow ng tabl e wereCT/JP2006/326327
produced using the corresponding starting conpounds
- according to the method simlar to that described in
Exanpl e 4. -55 WD 2007/077949 PCT/JP2006/ 326327 Tabl e
14 Pr Structure Pr Structure H2ZN NH2Z HN,, N O N+
Tb10-8(dorMd.10-2 \ .1 , N, _,CH3 H3CG OLN ON, O N+ | i

NH2Z—T 6 NH—10=3 (N T NH 1G4 N NHH HO TS
di%as} er eone tBFC§B¥§8 cis o;kprtr hns unk ot HERE N
OyO P, N+ NH2 NH "10-5 O H|10-6 N O HO Ny '

NIN\

' H A A _OH

L ey

\ l Z 0]

5-17 : NH OH 5-18 : -
H30~o/®/ trans - . |. -
| | ' : cis/trans mix -

.~ H o . H
_ . NN . [:j\,N
. %O ' - Oi*l
_ N
5-19 NH OH 5-20 8
| RnC_O. g:) /@(
| HC F
cis/trans mix
| _ . HALNG
NS 1. | O%;[TJT!OH_
' O+ OH A e
5-21 N é; 5-22 jiéjﬂ

cis/trans mix
N H ' .

| o RN | AN

L o oy _OH

5-23 | NH OH 5-24 | e .

At

N

N

o= .
H 5-26

e
H,C _Jzif
H3
HO

OH

AW

T\

| N
Z\

OH

2N\ A~

cis/trans mix
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cis/trans mx cis or trans unknowmm HH O10-7 1 .NH
10-8 HBC\ | O NI NH2 -56 WD 2007/077949

WO APROO6/ 326327 Tabl e 14(contd.) Pr StructeCBIF006/326327
Structure OONI NH 10-9 NHHN. On 10-10 3 v HC O
HOQrN Ocis cis or trans unknown :) H 10-11 O 10-12

O NNHCH3 | HNNHz Zl GS HONH ONI i NH2
10-13 8 NHJ 10-14 '1?--fo . . H'NOCH3 3C F
Qiaditer @NEcanvd.)] N O NH2 NH2
Pr : Structure Pr Structure

H
N NS
W NGO
- 5-28 :
>-21 ' ~NH OH
C\l \“@ N
o cis
| Y N
- 5-30 '
9729 HO. 3 NH OH
N
N IN\ :
Q _
5-31 5-32 HCi %
H
| ﬁ‘i?’ 7&.4
cis/trans mix
Table 9

Pr Data

5-1 MS:272 (M+H) +

5-2 | MS:272 (M+H) + _ t :

5-3 1H-NMR (400MHz,d6-DMS0) 5:1.60-2.06(14H,m) ,4.24 (1H,d,
J=7.9Hz),6.46(1H,dd,J=1.3Hz,3.3Hz),;7.16(1H,dd,J=2.4
Hz,3.2Hz),8.52(1H,s),9.61(1H,s),11.59(1H,s),12.33(1
H,br)MS:312 (M+H) + : |

5-4 MS:314 (M+H) + :

5-5 1H-NMR (400MHz, d6-DMS0)&:1.67-1.75(6H,m) ,2.09-2.16(9

m),6.71(1H,s),7.16(1H,s),8.56(1H,s),9.76(1H,br),1
1.49(1H,s) .MS:312 (M+H) +

5-6 MS:326 (M+H) +

5-7 MS:410 (M+Na) +

5-8 MS:329 (M+H) +

5-9 MS:479 (M+H) +

5-10

5-11 MS:475 (M+Na) +

5-12

1 5-13 |MS:409 (M+Na)+

5-14 |MS:446(M-H) -
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10-15 O-NH 10-16 O' r g C cis or trans unknown OH

O-+I i NH H.N2 Np/NH 10-17 i O10-18 | HN.CH 3
wale@soemwepnmer of 10-4 cis or trans unknown -BJT/¥#2006/326327

2007/ 077949 PCT/ JP2006/ 326327 Table 15 Pr Data 10-1

MS: 332( MtH) + 10-2' MS: 246( M+Na) + 10-3 MsS: 586( M+H) +

10-4 Ms: 452(M+H)+ 10-5 Ms: 370(MtNa) + 10-6

MB: 368( MtH) + 10- 7

1HTAMR(349QNblztd6a DVSO) 5: 1. 39-1. 45(2H, m, 1. 65-1. 86(8

OO

Pi—u, My ﬂja A=—197(2H, M, 2. 15- 2. 20( 2H, rr) 3 08-3- II(1THm
?,5.“ O8(H— 655657t M7 66=—7—68(tHm 8
Skl s YA 373\@ BEAH 4 =6 GHz) 12 PO(LH bis)ME-367(M
51a) M5 02 RO M- BRo( MeNa) + 10- 9 M&: A27( M :,I 10-10

SNEG ALBEMBRRAM+ED+11 MS: 233(MekNa) +  10-12 NG: 474

5{IN+Nays: 330 MBHIVB: 462( MtNa) + -
5-19 | 1H-NMR (400MHz,d6-DMS0O)3:1.43(9H,s),1.70-1.88(2H,m),
1.88-2.09(4H,m),2.14-2.33(2H,m),4.05-4.20(2H,m),4.3
4-4.46(1H,m),6.48-6.58(1H,m),7.09-7.17 (1H,m),8.52(1
s),9.67(1H,d,J=6.2Hz),11.62(1H,s),12.45(1H,br) .MS
_ :387 (M+H) + : '
5-20 |MS:463(M+Na)+
5-21 |MS:437 (M-H) -
5-22 MS:371 (M+Na) + - ,
5-23 | 1H-NMR (400MHz,d6-DMS0O)&:1.40-1.46(2H,m),1.96-2.15(1
1H,m),2.44-2.55(1H,m),3.82(1H,s),4.71(1H,s),6.72-6.
75(1H,m),7.19(1H,t,J=2.9Hz),8.56 (1H,s),9.71(1H,br),
11.57 (1H,s) .MS:328 (M+H) + ' '
5-24 |MS:355(M+Na)+ '

5-25 MS:314(M+H)
5-26 |MS:437(M-H)-
5-27 |[MS:261 (M+H)+ =
5-28 |MS:342 (M+H) +
5-29 | MS:314 (M+H) +

5-30 | 1H-NMR (400MHz,d6-DMSO)&:1.48-1.68(6H, m),1.98(6H,s),
2.26(2H,s),4.66(1H,s),6.68(1H,dd, J=5.3Hz,11.4Hz),7.
2(1H,dd, J=2.5Hz, 3.0Hz),8.57 (1H,s),9.70(1H,br),11.58
(1H, s) .MS:328 (M+H) +
5-31 |MS:328 (M+H)+
5-32 | MS:458 (M+H) +

{

. Preparation 6

To é ethyi 7-[(trans—5—hydroxyadaman£an—2-yl)
amino]—3H—imidazo[4,5—b]pyridiner6—carboxylaté (50mg) was
added 47% aqueous hydrobromic acid (0.75 ml), and the mixture
was stirred at 120°C-f§r 1 hour using a microwave reactiqn'
system. After the reaction solution was cooled, the pH was
adjusted to 5 with aqueous potassium carbonate, apd the.

obtained solid was collected by filtration and washed with
-52-




10

15

20

10-14 Ms: 2' 62 (M+Na)+ 10-15 MsS:447(M+H) + 10-16 10-17
MS: 232( MENa) + 10-18 MS: 452(M+H)+ Preparation 11 To a
wae odoanim of 4-chl oro-1 H pyrrol o] 2, 3-b] pyri di NBET/IP2006/326327
5-carboxylic acid (350 ng) in N, Ndinethyl formamnm de (4

m) 5 were added N, N-carbonyl diim dazole (289. ng)

and gl yci nenet hyl ester hydrochl ori de (447 ng)

successi vely under anbient tenperature. The m xture

was stirred at_anbient enperature for 2 hoygs..To
waths FRaEPtohnsAT b F EARSES- AAOBGSCARRRF AN TAEY amino] -

precipitated solid was filtered, washed with water, 10
3Hahpidrzed4t - bbpyrdine-6-carboxylic acid (44 mqg) .

4-ch|oro-5-(1H—iwidazol-l-ylparbon%l)- , : .

1H pYre SIoBPRURAS] By i HARTE {3 h) Lash @Vt Bhe digld.owing

-58 WD 2007/ 077949 PCT/ JP2006/ 326327 Table 16 Pr

talsie wems eroduasd N siNgVEhe ZoZMRsaYnA 2B A Fy ing Tompougds

Preparation 12 To a sol ution of _
acdocﬁﬁogots-FQEkmﬁtdg@osimilar to that described in

yl carbonyl ) - 1H pyrrol o[ -2, 3-b] pyri di ne(300 ng): in N N

- Prepaastebhybformani de (3 m) were added N-ethyl-N

i sopropyl propane-2-anmine (0.64 m) and gl ycine
Tty | ESter hydrochloride (305 ng) at anbi ent
[ I enper atyr.e. m Xt[ur Nap rimed d, Lately Jto
(¢ _and #trl%rcrtp _%m“ 6QC ntré/vg h%lx\ﬁrc SIE ter ufltr? t hg bata
reaction I':gol tion way added Yt er|, the}:}m’ ture 10 was
I

stijrred hour. TheMBrecpitated golfi d]wa MS:
fil tered,&N%QHwi tth water| and dri ex éﬁi n 391,
(4 NH

setlhyl N-[ or o- 6-1 ]

1H-|pyrro , 3-b] pyril|di A23- y|) carlponyfTof yci nat e |( 2673
ng)| as (M+H) + (M+H) +
: . B trans , B ,

cis

Preparation 7

A mixture of ethyl 7-[(3-exo)-8-azabicyclo[3.2.1]oct-
3—ylamino]—3H—imidazo[4,5—b]pyridine—6—carboxylate(4opn@),
di-t-butyl dicarbonate (203 mg), tirethylamine (130 ul),

dioxane (4 ml) and water (4 ml) was stirred at ambient

temperature for 1 hour. The mixture was diluted with ethyl

~ acetate (5 ml) and water (20 ml). The resulting precipitate

was collected by filtration (ethyl 7-{[(3~exo)-8-(tert-
butoxycarbonyl)-8-azabicyclo[3.2.1]Joct-3-yl]amino}-3H-
imidazo[4, 5-b]lpyridine-6-carboxylate, (200 mg)). The
filtrate was diluted with ethyl acétate {50 ml) and extracted
withethylacetate.Theorganicextractswerewashedwithbrine,

dried over sodium sulfate and concentrated. Recrystallization

=53~



10

15

a white solid. Table 17 Pr Structure Data N H 12 NVE:
290(M+Na) + 15 Preparation 13 To a solution of benzyl

wo edo7p{R) 2S, 3S, 5s) - 5- hydr oxyadamant an- 2- yl | ce¢hareeee326327
(1.3g) in dichloroethane(13 m) were added
tri met hyl oxoni um tetrafl uoroborate (1.28 Qg),
2,6-di-t-butyl-4-nmethyl pyridine (2.21 g) The reaction
-59 WD 2007/ 077949 PCT/ JP2006/ 326327 sol uti on was

fl f 3 h Th t
fr%ﬁnﬁgﬁYfa?gét%Bﬁ grﬁ%ﬁ%EgdéggéséggngZtL§?9a8§?ét% was

added and the insoluble matt |ter
t@FFrPa‘E%Xwa@rb%ﬂﬂb %?é?blﬁ)ﬁﬁf?l[]g??ﬁi BFE %agl?amm"

extracted with_ ethyl acetate. 5 The or??nic Iager was .
3Hpasheazail f nosal BY RLR4NeT Prearaer¥babgef LOQRAY dRrSue White

magnesi um sul fate, and filtered. The filtrate was

~so¢bfieentrated under reduced pressure. The residue was

purified by silica gel colum chromatograp

(n- hExarrempstmAs bt dtrararafg:ons ¢-# F)oud l@b%/%@ following

benzyl rel-[(1R 2S,3S,5s)-5 10
tahéeh@xyagaqéncaﬂ1E¥wuﬂbh@5aﬁﬁﬁ@p@5wblwn§t@§tangcompounds

colorless oily matter. The conpounds in Preparations

- act8rding 4g-thshmuridd stiné LafrokPohag degteihedein Example

« produced using the corresponding starting conpounds

64accord|ng to the method simlar to that described 15
in Preparation 13. Table 18 Pr Structure Data H3C 0 Q
ThidBe M5 338(MrNa) + trans 0 O

Pr Structure Data Pr ‘Strqcture _ Data
RN | _ N N
ﬁll,/ 0 MS: AP O | wMs:
7 NH O, 416 | 7-1 NH ‘E 415
O}@ CHy | (M+H)+| © | he O\@ Ho | (M+H) +
. H C@ ' "i:sC?gH?‘

Preparation 8

The compounds in Preparations 8-1 to 8-3 shown in the

follbwingtablewereproducedusingthecorreSpondiﬁgstarting

. compounds according to the method similar to that described

in Example 44.

Table 12

Pr Structure Data Pr Structure Data

\EE;Z_ MS: F | MS:
H .
8-1 %F 326 | 8-2 @r&_ 326
o

0
(M+Na) + cis ) | mmay+

cns/trans m|x
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1~ "Nto Ms: 338 (MtNa) + 13-1 HsC. cis 13-2 H3~ p
M5: 352 (M+Na) + cis 760 WD 2007/ 077949

WO APROO6/ 326327 Preparati on 14 The conmpouneiST/ime006/326327
Preparations 14-1 to 14-6 shown in the . foll ow ng
tabl e were produced using the correspondi ng starting
conpounds according to the nethod simlar to that
described 5 in Exanples 12 to Exanples 14. Table 19
TRrb 1St rliittanre dPr) Structure HHOCH3 NOONNL2 14
I1Z2-2 JNH HO TS U~I\IH N1T2-3 NH N1 (O0)
HEH 4 Co I—|2NCI:[‘1S tﬁrﬁ HECT H 13 0 \Lp Data

cis/trans mxk}: NI~14 14-6 ON 0 CH3
086—3NH a3 MS:326 (M+Na) +

trans

Preparation 9

" The compounds in Preparations 9-1 to 9-2 shown in the
followingtablewereproducedusingthecorrespondingstarting
5 tompounds according to the method similar to that described

in Example 10.

Table 13 _
Pr Structure Data
. N\ - :
9-1 E?l .CH, MS:319 (M+Na) +

/ZI

S ' NH N , )
9-2 %o CH ' MS:424 (M-H,0+H) +
- @( Z ) \

. Preparation 10

The compounds in Preparations 10-1 to 10-18 shown in the
10 following table were produced using the corresponding starting
compounds according to the method similar to that described

in Example 4.
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-~

NB: 267( MrH) +

wd 2004/0W8496 7 ( MHH) +

Preparation 15 To a sol ution of
( 3-exo, 7-endo) - 7- hydr oxybi cycl o

1 CH3 HOcis Table 20 Pr
14-2 M. 414 (MkH) + 14-3 NS 443( MHH) +

Data 14-1

14-5 MS: 333(MtNa) + 14-6 M HS2006/326327
(MtH) + -61 WD 2007/ 077949 PCT/ JP2006/ 326327

[ 3.3.1] nonan- 3-carboxylic acid (700 ng) in nethanol

14 m)

n_soll

was added concentrated sulfuric acid (2 m)
]st and the 5 reactio

tion was refl uxed for

trhdur .

To sheuceacti on SO

was ad@eduwatee, the

2 4
At

car boxyl at e

rewas extracted w th

106ddent rate urN!I‘b reduced
(3- exo, 7- en@é? hydr oxybi ¢

30 ng) . Tab
O'CH3 M5: 221 (MtNa) + - HO'|.

| ayer was tig . Wi th water
hydr ogencabbg e, nipnd bri
sul flate, and\ fiftared. The {ilt

st hyt

acetate. The organic
rated aqueous sodium
i ed ovHr N\rragne3| um
te wa

ure to Hst(ﬂ')'pl -

. 3. 1] nonaat+

Pr Structure Data 15
ration 16 15 The

starfting
| that| descri
10-3

conpounds in Preparations 16-
fol Ilow hC bl(§ wer e produce

bragpoliids accor di

iing t toridespondi ng
the nethod i lar to
O\ NH,
0

16-3 shown in the

H

diastereomer of 10-18
cis or trans unknown

HAN N
- |
O\N+ = NH,
|
10-5 O _NH f%;;/
HO -
cis/trans mix cis or trans unknown
H
Ns H
Ao c NN
10-7 I .NH Hy A%O
| NH,

-56-



in Exanple 28. -62 WD 2007/077949 PCT/ JP2006/ 326327
Table 22 Pr Structure Pr Structure N H ON NH N~
wadgsn2/00916-1 H3SC OCH3 OCH 3 3 H 3 H 16-3 MNI/N20b4/326327

H3 yO 3 H3C~- C3 Table 23 Pr

Data, 16-1

1H NVR( 400MHz, d6- DVBO) 5: 1. 44( 9H, s), 1. 77- 2. 39(8H, ) ,
2.42(3H,s), 4. 09-4. 20(2H, m) , 4. 48-4.57(1H ), 6. 61- 6. 6
6(1H, m, 7. 21-7.26(1H, m, 8.57(1H,s), 9. 16( 1H, d, J=7. 5H

Talz)¢ 114 8¢¢dthis) . M5 425( MrH) + 16-2 MS: 315(MrNa) +  16- 3
B 425 MFH) ration 17,5 The comnpo
rren rauostlglqt_—l:mra in the Pnll DWi Ng lé%l‘}uc\%lre
prodJced usi ng the corresgondi ng|st arti ng corrpo
according tg the nethod sijmlar {o that descri b
Exanple 29 le 24
\ 0
10-9 | “NHHN‘Oij 10-10 HC_O
Ney o
' cis cis or trans unknown
| ' ' |N\ ' o., +| /ll H
10-11 A A0 10-12 - N "CH,
| HN. O NH
i
:HO _CiS
AN
RS T
O. & NH
N : g \ I/ O
10-13 8 NH 10-14 o
' I N.~.CH
2y S
F > '
cis/trans mix
H ‘
Ol -
_ QTN]'/\g\gNHz K, :
10-15 5 NH O 10-16 OJ?TN
LT e
cis or trans unknown
H .
Ol
- |
0., *A NH
H N 2
N lNL O NH
10-17 %0 10-18
| HN.
C 3
H
diastereomer of 10-4
cis or trans unknown
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Pr Structure Data H -, 17 O O Ms: 301(MtNa)+ 1>4 O CH

3 -N10 -63- _ WD 2007/077949 PCT/ JP2006/ 326327
wee@parae on 18 The conpounds in Preparations BGFIPH@/326327

18-5 shown in the follow ng table were. produced using

the corresponding starting conmpound according to the

method simlar to that described in 5 Exanple 30.

Table 25, Pr Structure Pr Structure N O\ i N <X? N
TalBel1lN “}1( 18-2 ihOCH "CH3 N\ I NON, NHNO

Pﬁf HTpar40-3 O3 18-4 N O CL Htrans HN, NC . NH

1051° MMS:332

10-6 |MS:368 (M+H)+

(M+H) +
10-2 |MS:246 (M+Na)+
10-3 |[MS:586 (M+H)+
10-4 |MS:452 (M+H) +
10-5 MS:370(M+Na)

(

(

10-7 1H-NMR (400MHz, d6- DMSO)6:1.39—1.45(2H,m),1.65-1.86(8

m),1.94-1.97(2H,m),2.15-2.20(2H,m),3.08-3.11(1H, m
),5.05-5.08(1H,m),6.55-6.57(1H,m),7.66-7.68(1H,m), 8
. .19(1H,s),9.85(1H,d,J=6.8Hz),12.20(1H,brs) .MS:367-(M
. +Na) + ’

10-8 |MS5:232 (M+Na) +

10-9 [MS:427 )+

+
+H) +

10-11 |MS:233 (M+Na

(
(M
10-10 {MS:415(M
(
10-12 | MS:474 (M+N

+
+
+
+

10-14 | MS:262 (M+Na

)
a)
10-13 | MS:462 (M+Na)
)
+

10-15|MS:447 (M+H)

10-16

10-17 | MS:232 (M+Na) +

10-18 | MS:452 (M+H) +

Preparatlon 11

To a solution of 4- chloro 1H pyrrolo[2 3- b]pyrldlne—
5-carboxy11c acid (350 mg) in N,N-dimethylformamide (4 ml)

were added N,N-carbonyl diimidazole (289 mg) and

' glycinemethylester hydrochloride (447 mg) successively under

ambient femperature. The mixture was stirred at ambient

temperature for 2 hours. To the reaction solution was added
Qater.Theprecipitatedsolbdwasfiltered,washedwithwater,
and dried to obtain 4-chloro-5-(1H-imidazol-1-ylcarbonyl)-

1H-pyrrolo[2,3-b]pyridine (325 mg) as a white solid.
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18-5 HCS Table 26 Pr Data 18-1 Ms: 315(M+Na) + 18-2
MS: 287( MENa) + 18-3 MS: 424(MrH) + 18-4 MS: 291( MtNa) +

WA 8803/0W849168( M-H) + - 64 WO 2007/ 077949 PCT/ JP20P6I/B26@2326327
Preparation 19 To a solution of
4-chloro-N -hydroxy-I Hpyrrolo [2, 3- b]
pyri di ne-5-carboxyi m dam de (100 ng) in

~ N, N-dinethyl formam de (1 nl) were added pyridi ne (58
Tablearlcd 5 2- et hyl hexyl chl orocarbonate (92 pl) at 4C.
e repction ol UTJ on Was stifrred at ambignt _
t ﬁper ture for- P Hollrs  To tlhhe reaction Solution was
added. | wat er . HThﬁSpreC|p|tate was col | ected by
filtrafion a sol in xyl ene. ( T

. reédctibn solu \émlrred tM§60%§?L%+%bﬁb%?gﬁMT%)
the 10| reaction epl@tion was added water, and the
preciprtate was —cottected by -fittrationm to obtan

Préphfathbpr @21 Hpyrrolo
__T%_g'bTDYTTﬂIn- 5-yl)-1, 2, 4-oxadi.azol -5, (. 4H) -one (63

M) A§ & s Efor?%fdzi Jﬁpégo%- (Sthugsspe-Pata ' H-
19 N Ms: 235 Preparation 20 To a
| 2 -
, yl%%%#é#ﬁ?é?%ﬁ?ﬁ%?%&léﬁ% ? QTb EQd%h%@EES?&QB id RN

onyl Jglycinate rn chl orof orm

5 aif3cfld eoMRImaddeqs th)oaRRe YaqBankostAg1 LREC M)

isopropylpropane-2-amine (0.64 ml) and'glycine methylester
hydréchloride (305 mg) at ambient temperature. The mi#ture
was warmed immediately to 60°C and .stirred at 60°C for 2 hours.
After to thé reaction solutioh_was added water, the mixture
iO wés stirréd for 1 hour. The pregipitated.solid was filtered,
washed with water, and dried to obtain methyl N-[ (4-chloro-
1pryrrolo[2,3—b]pyridinf5—yi)carbonyl]glycinate(2671mg)as

a white solid. .

Table 17
" Pr Structure Data
H
N NS
| H ,CHa
12 . \ P N 'e] MS: 290 (M+Na) +
I .

15 Preparation 13

To a solution of benzyl rel-[(1lR,2S,3S,5s)-5-
hydroxyadamantan—2—yl]carbamate (1.3 g) indichloroethane (13
ml) were added trimethyloxonium tetrafludroboﬁate (1.28 qg),

2,6-di-t-butyl-4-methylpyridine (2.21 g). The reaction
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tenperature, and the m xture was refluxed for 18
hours. The 20 reaction solution was cool ed and added
wo o003atimat ed agueous sodi um hydr ogencar bonat BCT/TiF806/326327
reaction solution was 'extracted with ethyl acetate.
The organic | ayer was washed -65 WO 2007/ 077949
PCT/ JP2006/ 326327 w th water. The organic |l ayer was
dri ed over- magnesium sulfate and filtered. The

i iltrate was Eoncen rat under duced P essujtett € s
SO %E?%é”%§e5 e 05 uhrﬁ ay r SsTFich gRISey Ju% a

ChLoreL Ogcriap c%/er %re]lcig[:gfjo;grrgssnl?Eeha%%lhyl ace%?atgowa?sb a%ldned
yl).- 1H pyr

corgcentrat un
4- chl or o- 5- ( 5- netho | o

ang] th%y%nwh%b%%m%s yfé ‘b‘?/\’/?%‘i’w whi% éhfmflgl Llf‘atlﬂ gas
28 Pr Structure Data H N 20 Ms: 250 (M+H) + CH3

ad@?‘éﬁ%ﬁtﬁﬁroﬁnglth% g XEHIESt VR ed\'ftracted w1th ethyI acetate.
4-[ (5- hydr oxyadamant an- 2-yl ) am no] -

The 1pqgatiot deyed- BRpyr3 ehe “&t&hﬁaéﬁurtaﬁerﬂebflmso g ed pver
tetrahydrofuran (3 m) 'was added 1.01M

anby{isobstmdgnesd wurAulHiade dencofiéhersel ut Tom {ulontg was
at 7-78C. The reaction solution was stirred for 18

cohoensrahdénraieyi eaducedpacsswre . Thetrrs idmwvyagpurified

+ solution was added 1M hydrochloric acid. under 15 ice

by codl i o, gend ctlenntRrometwasaphiyr fedhénango et escetate
The mxture was extracted with chl orof orm and washed

= mbth wat@c3) Theobtgani behayér reds [diRedSevEr 5s) —5-
magnesi um sul fate and filtered. The filtrate was

methorgeatianbedatndeyli edubenapeesS4d englo asbbagmlorless oily
4-[ (5- hydr oxyadamant an- 2- yl ) am no] - 1H pyrrol of 2, 3- b]

ma20epyri di ne- 5- car bal dehyde (100 ng) as a pale yellow

.anor phous substance. -66

The compounds in Preparations 13 1 to 13-2 shown in the

following table were produced using the corresponding starting-

compounds according to the method similar to that described

in- Preparation 13.

i

Table 18 : ’
Pr Structure ' " Data -
13 o MS:338 (M+Na) +
' trans o]

o) H " .
13-1 H3C_/ @Ng’o\@ MS:338 (M+Na) +

0
13-2 Hsé/ @ngo\@ MS:352 (M+Na) +

cis
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WO 2007/ 077949 PCT/ JP2006/ 326327 The conpound in

Preparation 21-1 shown in the follow ng table was
w@emdotmay usi ng the correspondi ng starti ng conpoOLIRL006/326327

according to the nmethod simlar to that described in

Preparation 21. 5 Table 29 Pr Structure Data Pr

Structure Data a~~O HNN,, M ~ Mss H 21 NH H 312

21-1 NH 312 HO- (MtH) + HO (M+tH) + CIS cis/trans m x

Preparation 22, To a m xture of
. E_Sﬁigéﬁigﬂaﬁﬂno) 1- ( 5- hydr oxyadanmant an-
2-yl)-7-nitro-1, 3-di hydro-2H-i m dazao] 4, 5- c]pyrldlne 2-
one # %s%?g)p%uf%réph%ﬁ%mfitmsvae e{ &fdéd-EnPoRvmn the
formate (197 10 ng) and 50% wet 10% pal | adi um on
fothpHbRAT (L3P Irgy e Be PAREIUEHE Ut et %gﬁreﬁ‘fﬁ%“ﬁi&? Ft@rting
was refluxed for 5 hours. After the m xture was
coppoheds a@ecEatRdys? W MIRRAE YL 3T thaatihat depggibed
nothr |iquid was concentrated to obtain 6,7-diam no-I -
in(BxaydtegyadahanEsAmRLl§F) 14; 3- di hydr o- 2H i nidazo[ 4, 5
15 c] pyri di ne-2-one (54 ng). The conpounds in .
TaPtepdPations 22-1 to 22-3 shown in the follow ng

Eg@b e meresQrgggggg u5|ng thprccrrespondg@guggggglng

ounds according to-t rethad—simtar—to

T TTT T \>4 LIIUlL

. desgri bed |n Preparat|on P2. 67 WO 39007/ 077949 __CH,

PCT JPZOOGN 27 Table 3p Pr.Structur | Struc e
H2 N N H{ NLQ 112N H H2N NH2 - N\ = O. NH
14-1 - 14-2

2
p @mNH ’
O HO cis

14-3 1@"“ 14-4 | ne_ o@ %
. . ? Q No
ey -

3 ' o NH, cis/trans mix
H o o
sol o¥
I Oy ~ O‘N 2

| O._CH,
14-5 . 14-6
HN}\go 0 N E—la
HO’ Z

cis

Table 20

Pr Data
14-1 MS:267 ( )
14-2 MS:414 (M+H)
14-3 MS:443 (M+H)
14-14 MS:467 (M+H)
a
)

M+H

14-5 MS:333 (M+N
14-6 MS:481 (M+H

+

+
+
+
+
)

+
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15.

gNH 22 NO 22-1 HO OH cis or trans unknown cis or

trans unknown H2N H2N H2N NH2 H2N i N.CH3 22-2 H
WQ@2003/0Mi49D cis/trans mix HQ cis Table 31 Pr Pel/ap280/326327

MB: 316( MHH) + 22-1 Ms: 332( MHH) + 22-2 MS: 320( MtH) +

22-3 MsS: 332(MrH)+ Preparation 23 5 To a suspensi on of

et hyl 6-[(3,4-dinethoxybenzyl)

am no] -4-[ (ci s-5-hydroxy adamant an-2-yl)am -no] -5- -

nitronjcotjipate (2.73 g) in ethanol (40 mM) was added
Pﬂb_;ﬁ_\béﬂaﬁgum on carbon (50% wet) (550ng). In . .

hydrpge & Jlendepuelh 08 16d

out ﬂ? %O%?Eéﬂgﬁhours Al t>ér 10 tﬁg regc{g@ibfé?%t?on
[3vasltoohed-Becanbornl iteapidat U@, md hein cettadarsdl wdst ml)

filtered and washed wi th di oxane, and.the sol vent S
Wa%V%%%$%F€@C@ﬁ&éﬁtﬁﬁbEEgéuﬁﬂgs%%+% %%Bdth r?@%%aae‘mﬁ?&he

reﬁggfgn gYut95BhQ£9rP@ffu§ég ) angbepncay rafeedeaction

roch oric acrd (864 pl), and the m xture.was
soShtltoedvaai adntbldemaﬁteﬁs t\h@ rﬁﬁ)@ﬁ’ﬁﬁé'ﬁ@a@extracted w1th ethyl
PCT/ JP2006/ 326327 erature for overni

- aC?EéE?rothﬁ)l%qad‘rﬁl\éé ShelitfarfRad Wt ¢ t[ﬁrat eg(?turated

aqae sgU§059QmUHyBy9?8aeQgasﬁge@teanangrgxgraekgédeber
acetate and fetrahydrofuran. The ofganic |ayer
maqaesmamhsdlﬁath sahdr &t édebefdne, Tl | £l byate was
concentrated under reduced pressure to obtain methyl-
(3—exo;7—endo)—7—hYdroxybicyclo[3.3.1]nonan—3— carboxylate
(730 ‘mg) . ‘ '

Table 21

Pr Structure- : Data

15 . ®j0'CH3 . MS:221 (M+Na) +
' HO" : -

Preparation 16

The compounds in Preparations 16-1 to 16-3 shown in the
followingtablewereproducedusingtheCorrespondingstarting
compounds according to the method similar to that described

in Example 28.
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5 magnesium sul fate, and filtered. The filtrate was

evaporated wunder reduced pressure. The residue was
w@eorhima by silica gel col unm chromat ogr aphyPCT/JP2006/326327
(chlorof ormnethanol) to obtain ethyl 3-(3,4-
di met hoxybenzyl )-7-[ (ci s-5- hydr oxyadamant an- -
2-yl)am no] - 3Hi m dazp[ 4, 5- b] pyri di ne- 6- car boxyl at e
(2.17 10 g). The conpound in Preparation 23-1 shown®
in the following table were produced using the
g@rkﬁspggdlng starting conpound according to the

§ &“nilar to that descrihed in Preparation 23

P Tabl e 32 PstStewueterr e Dat a |PrPst rluct ur eSBatatuBeH3
O CH3 N—WB—<— [ 7T OTH3 VB | 23 7 [~ 507 23-1 NAJ 357
O-CH} (M+rH) + (Nh Ng NH HO tJrans HO cj, s -69 WO
2007/077949 PCT/ 1826327 PrepcratN 4 The
ounds in Prepar It_li ng 24-1 i?_?
%@ﬂ ow ng tabl g e pro ﬁced u the co {e p
startii ngH, ) raccording fto the metho

Ia'“bﬂ

t hat |destG'ggy 5 in Exanpl e 3“5 Talcl e 33 Pr Structure’
Datla Pr Structure Data NHZ |VE: 24-1 HC 182
24-210 299 HO IIH
. N
' tQN
16-3 L N4%H
e |
H,C
3 H3
Table 23
Pr Data.

16-1 | 1H-NMR (400MHz, d6-DMSO)8:1.44 (9H,s),1.77-2.39(8H,m),
2.42(3H,s),4.09-4.20(2H,m),4.48-4.57(1H,m),6.61-6.6
6(1H,m),7.21-7.26(1H,m),8.57(1H,s),9.16(1H,d,J=7.5H
z),11.81(1H,s) .MS:425 (M+H) +

16-2 |MS:315 (M+Na)+

16-3 | MS:425 (M+H) +

Preparation 17

t

The compound in Preparation .17 shown in the following
table was produced using the corresponding starting compound
- according to the method similar to that déscribed in Ekample
291‘

Table 24
Pr : Structure Data

ZT

{f

MS:301 (M+Na) +

N\
17 7
|

L,
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(MFH)+ I N H (MrNa)+ cis/trans mx HN MS: 24-3 \ s

273 IN SOH (MtNa) + . Preparation 25 To a reaction
wa@edoan7om of N-Boc-nortropi none (1.38 g), benegl/armong326327

(0.803 mM) and acetic acid (0.35 m) in 10

di chl oronmet hane (10 m) and 1, 2-di chl oroethane (32 m)

was added sodiumtriacetoxyborohydride (1.95 g). And

the m xture was stirred at anbient tenperature for 2

hours.  To {ge reaction m xture was added benzyl am ne
Prepeoaalefyl8nd sodium triacet oxyborohydride (649 ng),

and the m xture was stirred 15 at. 50C for _3_5 hours.

Fur (HE SOFPOYEIS B TERREFORL MR e el 8aaeio LB ukhe
triacet oxyborohydri de (649 ng% and the mxtuyre was .
fokloyirg talls0ee ¥ PreIMGE IS Fihe thEac? T bRSROPYERY StRaL 119
evapor ated under reduced pressure. To the residue were
- compefded aErqRdiEl toqLBE IR SR FHHY do§entad bt e Hrf 11
1M -70 WD 2007/ 077949 PCT/ JP2006/ 326327 aqueous :
Exgmpli endbydroxide to alkalify the residue. The residue
was extracted with ethyl acetate. The organic |ayer

Tedslavashed with saturated agueous sodi um

phydr ogencarfionatig, rsvat er, andprsat urat ed dyh ey i ed |

amd E fi1l+taArnd Thao
LAY} 7 T 1

LA A% LAY

' reduced pressure. The
res ifiedg by Siljca ggl col IN\ _
1g6hriomat ogr apfhy ¥t or of or nj n@t hanol ) 'N\w
3- (penzyl ani%ho-@- @zabi cyc| o[ 3. 2. 1] oct an 18,\‘1@@_@'#
aci|d t-butyl ester(rcA8 g)| as a|white solid. 10 he*
conpounds inPreparations—26-1-t9 25-8 shownr—inthe
fol| ow n(N tabl e were produced usiing the correspondi ng
starti ngxig(lg?undé accordipg to{the nmethod simlar to
.that -descriife .N\j_nl Prepar atj on 25. ‘H N
NH NG O~ . N |
18-3 H, 18-4 A~ N
i
| Mg ol
H  trans
H
\ / N CI .
NH l\‘l~o CI _ .
18-5 H
H Cis
Table 26
Pr Data

18-1|MS:315(M+Na) +
18-2 | MS:287 (M+Na) +
18-3 1 MS:424 (M+H) +
18-4 | MS:291 (M+tNa) +
18-5|MS:468 (M+H) +
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Table 34 Pr Structure Pr Structure N NNH HC G 25
H3CH3X HN ~~ 2 5 -1 B diastereoner of 25-8 cis or
wo cane7i9mknownn N HHHN10 . NHH., NH 2BCcRIRbo63326327
ONHcis/trans mx HOO CH3 cis/trans mx H3 3 15
-71 WD 2007/ 077949 PCT/ JP2006/ 326327 Table 34(contd.)
Pr Structure Pr Structure NN 25-4 25-5 fry Fr
cis/trans mx cis .or trans unknown N H N 25-6 NN G

PrgSéZation 19

To a solution of 4-chloro-N'-hydroxy-1H-pyrrolo([2, 3-b]
pyridine—S—carbbxyimidamide (100 mg) in
N,N-dimethylformamide (1 ml) were added pyridine (58 nl) and
2-ethylhexyl chlorécarbonate (92 pl) at 4°C, The reaction
solution was stirred at ambient temperature for 2 hours. .fo
the reaction solution was added water. lThe prebipitate was
;ollécted by filtration and dissolved in xylene (2 ml). The
reaction solution was stirred at 160°C.for 3 hours. To the
reaction solution was added water, and tﬁe-precipitate_Was

collected by filtration to obtain 3-(4-chloro-1H-pyrrolo

[2,3-blpyridin-5-yl)-1,2,4-oxadiazol-5(4H) -one (63 mg) as a

.white solid.-

Table 27 _
Pr - Structure Data
H
NN H .
19 AR MS:235 (M-H) -
\ =0
I N-O

- Preparation 20

To a solution of methyl N-[ (4-chloro-1H-pyrrolo[2, 3-b]
pyridin-5-yl)carbonyl]glycinate (167 mg) in chloroform (5 ml)
was added diphosphorus pentoxide (886 mg) under ambient
temperature, and the mixture was refluxed for 18 hours. The
reaction solution was cooled and added to saturated aqueous

sodium hydrogencarbonate. The reaction solution was

‘extracted with ethyl acetate. The organic layer was washed-
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HOH NIA NH 25-8 B diastereoner of 25-1 cis or
trans unknown Table 35 Pr Data 25

wd bboRRO49D0MHz, CDC13) 5: 1. 35- 1. 66( 3H, m), 1. 45( 9HG)/J#2006/326327
.86-2.22(6H, m, 3. 00(1H, dd, J=6.0, 6. OHz), 3. 78( 2H, s),
4.04-4.28(2H,n),7.20-7.38(5H, M 25-1 MS: 423, 425( M+H) +
25-2 MS: 383(M+Na) + 25-3' MS:.357 (M+H)+ .25-4
MB: 311(MHH) +  25-5 MS: 320, 322( M+H) + 25-6 MS: 327(N%hb)+

NVS: 42
wi R ua iR, iﬁ%@?ﬁ&@ 1 By Eb e o opSt M S SR8 L ate

anQof + BEBBRAI ng T o) S oD U S uﬁ(ﬁcgg-\ch Feduced
WO

met hod simlar to that descrlbe 007/ 07 9 9
PrERTYIP2006IBFES3PUS HopxRHPIE18H. Py gty B it silica gel

Structure Data Pr Structure Data H N, M5 Nr~ M :
co%@mﬁ_qﬁqqmagng;qp@xllqﬂéquﬁyfp methanol = 15:1) to obtain

4—chloro—5—(5—methoxy—1,3—oxazol—27yl)—1H—pyrrolo[2,3—b]

pyridine (45 mg) as a yellowish white solid.

Table 28 ,
' Pr ~ 'Structure Data
o . .
N-Ns
oA _
20 | 'é% MS:250 (M+H) +
“CH,
Preparation 21
To a solution of 4-[(5-hydroxyadamantan-2-yl)amino]-

1H—pyrrolo[2,3—b]pyridine-S—carbonitrile (150 mg) in
tetrahydrofuranj(3\ml) was.added ;.OlM diisobutylaluminum
hydride/toluene solutioh (1.53 ml) at ~78°C. The reaction
solution was stirred for 18 hours under ambient temperature.
To the reaction solution was qdded 1M hydrochloric acid under
ice cooling, and the mixture was stirred for 30 minutes. The
mixture was extracted with chloroform and washed with water.
The organic layer was dried over magnesium sulfate and filtered.
Thefiltratewascnncentratedundefreducedpressuretx)obtain
- [ (5-hydroxyadamantan-2-yl)amino]-1H-pyrrolo[2, 3-b]
pyridiné—S—carbaldehyde (100 mg) as a pale yel;ow amorphous

substance.
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~ Prgpangtiaahi @

CH3 (MtNa) + 1 N CH3 (MtNa) + H Preparation 27 To a
solution of rel-(1'R 3 S,5S,7's)-.5Hspiro[1,3 5
walc@zorane- 2, 2' -tricycl o[ 3. 3. 1. 1- 3, 7-] decane] - BCFIR2061326327
ylic acid (100 ng) in toluene (1 mM) was added
di phenyl phosphate azide (99 pl) and triethyl am ne (64
pl). The m xture was ,stirred at 110C for 2 hours.
After the reaction solution was .cooled to anbi ent
tenperature, water was added, d the m xture 10
ext HEE GPTHIUNLE Ry F £ SEAF AL LoD Phe brBaHIE L Payes
washed wth brine, dried over magnesi um sul fate, and
taplerwdedrodnred Hisintat Bewasr BS3RORAERY Tiier Lt firdErpund
pressure.” The residue was_dissolved in | _
acppridngetAyrheenginad pimiler hAdtpatadssamired in
t - but oxi de &49 nyg) was added. The m xture was stirred
t tenperature for overnight. To the
reaction solution was added water, and the mxture
Tedslexd?acted with ethyl acetate. The organic |ayer

was \washked M fsSat ur apeds bl i g, dri@@kw@frmgpegwﬂa

cil flate - and filtar FaNERY V.a¥al A\ VRN VoY
=M B I B I 3 S ] L2310 I\~ BN B B B M 2 VUK

S .
owing

o
T \>3 J cvapurat

resi due wasqpurified R0 by

under redftedpressure. The

silijca geq ¢ol Umm_chr oggt.ogiaphy (n-he t hyl MS :
i| acetlate) “73A 9007/ 077949 PCT/ JP200 tp
@Bt gi n t-BUiNH rrel - (I' R12 s|=21s17 2y o[ 1, B- 312

di oXol an 2" -tricyclglg)3{1.1'3 igcane] -5' -yl (men) +
car arii@e (40 ny). The conpgunds | n PZEpHr gt ons 2%-1
to 27-3 sistkans mixhe| 5 folmomﬁng tabl e were produced
using the corresponding starting conpounds according
Prepatrheisat Bad simlar to that described in

Preparati.on 27. Table 37 Pr Structure Data Pr
- Struthbu eiRaae of M- enzyQ@adB:nd) 41-MBi-hydroxyadamantan-

2¥yl)—7—nitro—1,3-dihydgo—2H—imidazo[4,5—c]pyridine—2-one

(68mg) and methanol (1 ml) were added ammonium formate (197
mg) and 50% wet 10% palladium on carbon (33 mg) at ambient
temperature. The mixture was refluxed for 5 hours. After the

mixture was cooled, the catalyst was removed by filtration.

'The mothr liquid was concentrated to obtain 6,7-diamino-1-

(5-hydroxyadamantan-2-yl)-1,3-dihydro-2H-imidazo[4, 5-
clpyridine-2-one (54 mg).

The compounds in Preparations 22-1 to 22-3 shown in the
following table were produced using the corresponding starting
compounds according to the method similar to that described

in Preparation 22.
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"" HH3 < NH 27 OH 332 27-1 H3C- ~SO ~O 455 CCH3

(MtNa) + "H~ " (MH) + H3 3HBCC3 3 HH O Ms: H
wWOB07/07MMVF NH 27-2 6 N 436 27-3 374 ~O ( MEP{T/3P2006/326327

(MrH) + HO ci's or trans unknown Preparation 28 10 To

a concentrated sulfuric acid (175 nm) was added 70. %

nitric acid (20 m ) dr.opwi se under ice cooling, and

2- adamant am ne hydrochl oride (25 g) was added slowy

atabl@C 30r | ess. The mi xture was war msd to anmbi ent

Lgp(ﬁ uer ature S%n %t Irred 10 \?Kﬁhzurs H%%(E r%n

| on was FOHFP&.IHTD -7 D07/ Q77¢€

PCT/ pP2006/ 327 ice water], and|the m KNI s WaS
neutralized 6M aqueous | sodi um hydro§<| nchH
extract ed Wil g e oronet hgne four ti rre‘é‘z 2
organi c | ayef e conbined, drikg

REgNESi um%@ e,Oand concqritdak
pressure i obt ai'n 4-am rjoadamn

Table 38. Pr Structure Data| NHZ
ci s/t r ansismirtrahsapdnawinon 294

cis or trans unknown

HN | NS - H,N N
> NH ' . |
H,N 2 CHNTY N eH

H : 2 3
22-2 g N 22-3 NH O
F HQJEZJ

cis/trans mix IS

Table 31
Pr Data _
22 MS:316 (M+H

22-1 MS:332 (M+H
22-2 MS:320 (M+H
22-3 MS:332 (M+H

+
+
+
+

)
)
)
)

Preparation 23

_To.a suspension of ethyl 6—[(3,4Ldimethoxybenzyl)
amino]—4-[(cis—5—hydroxy adamantan—2—yl)amino]—5;
‘nitronicotinate (2.73 g) in ethanol (40 ml) Qas'added 10%
palladiumon carbon (50% wet) (550 mg) . Inhydrogenatmosphere,
catalytic reduction was carried out at 80°C .for 5 hours. After
the reaction solution was cooled to ambient temperatgre, the
catalyst was filtered and washed with dioxane, and the solvent
was evaporated under reducéd pressure. To the residue were
addedethylorthoformaté(17nﬂJ andconcentréteahydrochloric
acid (864 ul), and the mixture was stirred at ambient
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A mxture of ethyl 4-{[3-exo(hydroxymnethyl)bicyclo
[2.2. 1] heptyl - 2- exo] am no}- 1H pyrrol o] 2, 3- b] pyri di ne-5
wo0 2000/0tmmdboxyl ate (54 ng), triisopropylsilyl chtDir2des/326327
(52 pl), imdazole (17 ng), and N, N-di met hyl f or mam de
(0.3 mM) was stirred at anbient tenperature for 2
hours. The reaction solution was diluted with ethyl
acetate (20 m) and poured into saturated aqueous
sodi um hydrogencar bonat e 5 xtu re was
ceRRPFALYEY WL ROCRFOROhEer A08 TEACTi SNt RBLPF hEE "ang
t he extract s washed with brine (20 m ), dried
nedhhyit 68 ikl éﬁe%%wéswaﬁ@e%%q %w@a/drm@ncar onate
filtrate was -, concentrated. The residue was puri
a“%yeéFFﬁﬁéeﬁeleBIEﬁﬁylcﬁF%ﬁﬁF%gﬁaﬁh§eEﬁaﬁ¥§5ﬁéué?ﬂyl The
acetate) to obtain ethyl
organig. b%bffrWP§oﬁﬁébyﬁswpyh)éﬁyrﬁéﬁﬁ9|Pr5P€yc9692d20¥Fr
heptyl - 2- exo] am no) - 1H-pyrrol o] 2 £ yri di ne- 5-
maghepoRy |t It AP hslecpate b?ftﬁ/\ﬁ Srpge vgs eygporated
2007/ 077949 PCT/ JP2006/ 326327 Table 39 Pr Structure
ungararefufkd Pressaore9 HIGS res el WS purigfieq MsH)silica
H3CY CH3 3 H3 C 3 Preparation 30 To a sol ution of

© gel- chlomo- 2hrenbybgkEPpyr fohdp2ogobh: mpyhadPAd 0. 85tg)n

Y in N,Ndinethylformam de (8.5 m) was added 5 60% :
etbyl- 3uspendediNakhpR46engylunder (nisrbgbrdarryspghapatan-
whi |l e being cooled in an ice water bath. The reaction
2-gb) aniionl was-istidered4, atbaphiredtineefperaborey lboe 12.17

hour and cooled again in the ice water- bath. To the
g)reaction solutionwas added triisopropylsilyl chloride

(1.3 M) slowmy dropwi se for 10 or 10 nore m nutes.

The. TRacidngpo ol Utn Brepasastbnrzd-I atharhaorshe following

table were produced using the corresponding starting'compound

‘according to the method similar to that described in

Preparation 23.

Table 32 _
Pr Structure Data Pr +Structure Data
OCH3
O-CH, ’
. NNy

MS: SA I o_cH, | s

23 |N\ 507 |23-1 NH 357
§\| 2O~ CH, (M+H) + @ (M+H) +

yH _ HO trans
HOJEE] cis
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at anmbient tenperature and diluted with ethyl acetate

(30 M) The solution was washed with saturated
waouweoum4sodi um hydrogencar bonate (30 m) andP@r/iree06/326327

(20 m) . The solution was dehydrated wi th anhydrous

magnesi um sul fate and evaporated 15 under reduced

pressure. The residue was purified by silica gel

col utm chr omat ogr aphy (n-hexane) to obtain 4-chl oro-2-
Prepihytion (2410 sopropylsilyl)-pyrrol o2, 3-b] pyridine

(1.45 g) as a colorless transparent liquid. -7 6 WO
200 7K 1D FAGHs) PRODEES2E3RTon T abl €l 40 Pr-St shiskmrin the
Data C CH3/CH3 H3 H3Cy | CH3 . 30 HC I Ms: 323

fol Ml ng t 2B 1R #98¢ plricain 2l Jéen§ emeotiditie $Ponding starting
Preparations 31-1 to 31-2 shown. in the follow ng

coﬁa@uﬁdg\%@c@f@me@o USH ' Gnd > € & inBISRON A NG Hstraldlelsg i bed
5 compounds according to the nethod sinmilar to that
indgsghpPedssin Exanple 19.. Table 41 Pr Structure Data
Pr Structure Data N F M5: NH2 MS: 31-1 NH 272 31-2
ﬁ‘,@fw 3# (I\/H-H) + 2 HO (j+ Preparat|on 32 A nixture
Fa | h Il |

nnt hyy 1 ol 1

N~
—_——

o Ul I ot

n@azczi';@y@r, ¥§§§Pﬁﬁ1ué§r bohatRata:

CITTm— Ul O Z— 11T L1 Tr

P\pJYIyr rol o‘{tZlB?-tbirm/;

|
[
(45 m ), |and watﬁr (15 m) wap

E
(6.4 9), ,%@ ol
vostifred a for| MS:- NN MS:’
24-1 HCI 182 | 24-21 N _' A0 299
- HO | | N
: , (M+H) + " H | (M+Na)+

cis/trans mix

H

. N N\ MS:
24-3 %Sk\ 273
‘ . \
N~r\i (M+Na) +

_Preparation 25

To a reaction soiution of N¥Boc-nortropihone (1.38 qg),
benzylamine (O.803Iml) and aceﬁic acid (0.35 ml) in
dichloromethane (10 mi)'and 1,2-dichloroethane (32 ml) was
added sodium triacetoxyborohydride (1.895 g) . And thélﬁixture
was sti?red at ambient temperature for 2-ﬁours. To the
reaction'hixture was added benzylamine (0.201 ml) and sodium
triacetoxyborohydride (649 mg), and the mixture was stirred
at 50°C for 3.5 hours. Furthermore, to the reaction mixture -
waé added sodium triacétOxyborohydride (649 mg) and the
mixture was stirred at 50°C for 3 hours. The reaction solvent
was evaporated under reduced pressure. To the residﬁe were

‘added saturated aqueous sodium hydrogencarbonate and 1M
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. Saé@ﬁ@b@ﬂd@rme Pr@paedt PHAS. aBBYQr%Ss?,O@iu@hé%f?

2 hours. After the. m xture was cool ed, the obtained
needle crystals were filtered and washed with water

wWo eooalot@n 4- chl or o- 2- met hyl - | H pyrrol o[ 2, 3- b] PEyIR2d0a1326327
(1.85 g). -77 WD 2007/077949 PCT/ JP2006/ 326327 Tabl e
42 Pr Structure Data N 32 H3 C Ms: 167(MtH) +
Preparation 33 To a sol ution of benzyl
reI [(I R, 2S, 3S, 5s) - 5- hydr oxyadanmant an 2 yl ] car banat e

i.n net hano 10%

aqb%waoﬁq%uahhx F%hd%sto%/a%?)l ?XV@“ gfeSé B¢ hel I K& ue
was stirred under dro en. here at arrbl ent

Wag ERvERSIRdY I b eéhw AT er R parT AgildvdnY e areshed
was renoved with Cellte the filtrate was

wikBneabeFated AMRIUS rRRAEY HIHRIFE r&%ta%'n water, and
ref-(ls, 3R, 4S,5S.)-4 10 adanmant am ne-| - 0l % The

ethénd

foll owi ng tabl e were produced using the corresponding

fistareflng ThohpotinaseatrordrRETabeE MR dfet ﬁ%@uge%nr@rsavere
that described in Preparation 33. 15 Table 43 Pr

Thstrecidue wrs Stunidtigde bNHEL 1 HRa 33e B3=ol yqgOeh romat@ I naphy
trans 8 H diastereoner of 33-9 <cis or trans unknown

(chI8rofoYVD: RO0RADFIDA480PCHLIPR0OB6/ BeB32¥amTab) e84 3

v (contd .

anglcyclo[é.Z.1]octane—8—carbam1c ac1d_t—butyl ester (1.78

g) as a white solid.
The compounds in Preparations 25-1 to 25-8 shown in the
followingtablewereproducedusingthecorrespondingstarting

compounds according to the method similar to that described

in Preparation 25.

Table 34 ’
Pr Structure Pr Structure
| H
t N N\
W y
“NH

H,C_ O : ) R
l
s | RREELQ | j&
_ HN . B
| diastereomer of 25-8
cis or trans unknown

8l H N
2 N‘NH H.. "
> | AE;; ?5_3 ©

NH cis/trans mix

HO f H
cis/trans mix i
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Pr Structure Pr Structure NH2 [/ ,,JVHZ ~7 33-2 33-3
HO HOCis diastereonmer of 33-11 <cis or trans
waizdonowe49 ~H3 ~H3 33-4 "' NH2 33-5 NH2 trans cPGI/JIR086/326327
33-6 ,,,,NHZ 33-7 -NHZ cis trans H3C NHZ 33-8
“.,,,NHZ 33-9- H3C,OH O cis diastereoner of 33-1 cis
or trans unknown NH2 F , 33-10 NH2 33-11 O H
cis/trans m x di astereonmer of 33-3 cis or trans
Tkt (cofcdMD 2007/ 077949 PCT/ JP2006/ 326327 Tabl e

44 1Pr Data K. Dala oo VoI ITod[ MEH | 53- 1 4 H) +
_ D MS 168(MER AR 3 Ve 230 ( RMEH)|+ 23 Ao RACH5S
(M) + 33-5 VB 182 AWKH) +| 33-6 MB: 170( M+H) + 33-7

MB: 170( MrH) + 33- 96(MrH)+ 33-9 MS: 281

25-4 A%Z;/ 25-5 A%;;r
' r

N///‘/ cis/trans mix o cis or trans unknown
H . H
_ N N\ H ’ “N\/[:j
25-6 A NNJEXJ 25-17 EEEJ
‘ | 6 H :
' . OH
N
AN

25-8 ' ?EZ;
. ~ ' g

diastereomer of 25-1
cis or trans unknown

Table 35
Pr Data ' , -
25 '1H-NMR (400MHz,CDC15)&:1.35-1.66(3H,m),1.45(9%9H4,s),1

.86-2.22(6H,m),3.00(1H,dd,J=6.0,6.0Hz),3.78(2H, s),
4.04-4.28(2H,m),7.20~7.38(5H,m) :
25-1 MS:423,425 (M+H) +

25-2 MS: 383 (M+Na) +

25-3° MS:357 (M+H) +

25-4 MS:311 (M+H)+

25-5 MS:320, 322 (M+H) +

25-6 MS:327 (M+Na) +

25-17 MS:258 (M+H) +

25-8 MS:423,425 (M+H) +

Preparation 26

The compounds in Preparations 26-1 to 26-2 shown in the
following table were produced using the corresponding starting

compounds according to the method similar to that described
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33-10. Ms:170(M+H) + 33-11 Ms: 234(MtH) + Preparation 34
The conpounds in Preparations 34-1 to 34-3 shown in
wo b7/0f9kd owi ng t abl e were produced usi ng t he PCT/JP2006/326327
corresponding starting 5 conpounds according to the
‘method simlar .to that described in Exanple 21.
Table 45 Pr Structure Data Pr Structure Data H HC N
IN,, M58 HMS: 3 34-1 O 261 34-2 F 171 ~H (M+Na) +. |
_ (N%F% + ,y M5: 34-3 0323 | O (MH)+ Preparation 35
inTh*3MBLE uPP on of ethyl 5- (4-chl oro-1 H pyrrol of 2, 3-b]
10 pyrldlne 5-yl)-1, 2, 4- oxadi azol e- 3- carboxyl ate (350
€i$° et hanol (3.5 n1) was added 1M aqueous sodi um

PrhydTOXSdQuéﬂ,ufe my) , pare@ tiﬂreﬁrealctrostsol:uhren S Data

st+r+red—at—50€Cfor13—hours——The reacttonsotutTorrwas
copl &d t0o 4C, and 1M rochl oric was added t Qug.
he sol uti an. e mixture extractled

264 | h\a Clef clhl 0BT or h24nd fre '4Hm and317
-8 PCTL 6/ 326327 iCHy
wal e gq'ﬁfﬁg drled over magneSHum (M+Na) +

il+nrnnl

Hhe—f1trate—was

d a

Pr%ggggggg téq(lizdir reduced pressure to obtain
oA s B Gl R R -
dioxolane—2,2';tricyclo[3.3.1.1~3,7~]decane]—5'—carboxylic
acid (100 mg) in toluene (1 ml) was added 'diphehylphosphate
.azide (99 gl)'and triethylamine (64 pl). The mixture was
sfirred at 110°C for 2 hours. After the reacﬁion soletiOn was
.cooled to ambient temperature, water was added, and the mixture
was extractedwith ethyl acetate. The organic layer was washed
with brine, dried over magnesium sulfate, and filtered. The

filtrate was evaporated under reduced pressure. The residue

was dissolved in N,N-dimethylacetamide (1 ml), and potassium

t-butoxide (49 mg) was added. The mixture was stirred at

ambient temperature for overnight. To the reaction solution
was added water, and the mixture was extracted with ethyl .
acetate. The organic layer was washed with saturated brine,
dried over magnesium sulfate, and filtered. The filtrate was
evaporated under reduced pressure. The residue was purified

by silica gel column chromatography (n-hexane:ethyl acetate)
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N 35 M5:219(MH+ | -~ Preparation 36 t-Butyl

rel-(1'R, 3 S5 S,7's)-5 Hspiro[ 1, 3- dioxol ane-
wQ@2@7/0tucycl o 3. 3. 1: 1- 3, 7-] decane] -5' - Y1 10 ceebharmnod326327

(420 ng) was dissolved in tetrahydrofuran (4.2 m)

and water (4.2 m.)., para-tosylic acid nonohydrate

(516 ng) was added, and the m xture was stirred at

600C for 4 hours. The reaction solution was

evapor at ed under -reduced pressufe,,and_, sat urat
o SN So Bt M obias Honar o has) addBasbrRelis3-

. mxture mas‘extracted W th eth%l acet at e. Tge organi c
dipxgbanevass washkdy 34 h3 sat tr ht 2d’ bt FRe2"G} T_d ™ Bver

magnesi um sul fate, and evaporated under reduced.
cappamatee(4GhBIt esi due was purified by silica ge

col umm chronatographé (n-hexane: et hyl acetate% to

obt afre tcommApndsciig- Areranabhant anlil 2 yi'ycafbamatin the

(120 mg). The conpound in Preparation 36-1 shown in
fol hewing [takiliegve X alpire dues v oHuE & eusp hge $hending starting

correspondi ng starting conpound -81 WD 2007/077949

COMTTAI®2 006¢ 326 B2T tactdus digidrad i kast Hed tdiaf [dasarged

that described in Preparation 36. Table 47 Pr

" inSPrepauaei®ata’/Pr Structure Data H O H, ., M: M

¢+ "*H 36 OH 288 36-1 220 PH3 (MtH) + (MtH) + 3 FT3H
Table 37 ' : .

Pr Structure Data Pr - Structure Data

| ' Ny |
MS: ’ Q\J;;L MS:
D NH

27 . ' 332 | 27-1| LD W) 455
HC~/5 0
. . CH, (M+Na) + p;{ ' (M+H) +
EQH : | HCe C
. 3 . .

N NH - ‘ N .
27-2 6 N~ 436 | 27-3 " ‘g 374
/@( © (M+H)+ | = A (M+H) +
oS | © -

S L |
@\/N "k ] . A |N\
oA | Ms: Z~NH MS:

cis or trans unknown

Preparation 28

To a concentrated sulfuric acid (175 ml) was addea 70%
nitric acid (20 ml) dropwise under ice cooling, and
2—édamantamine hydrochloride (25 g) was added slowly at 10°C
or less. The mixture'was warmed to ambient temperature and

stirred for 2 hours. The reaction solution was pouréd into
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Preparation 37 5 To a reaction sol ution of
2-[ (1R 2R, 4S)-bi cycl o
WO 2002/01%94hept - 2-yl ] -1 H i soi ndol e- 1, 3( 2H) - di onePCTIRR0GrY 326327
in tetrahydrofuran (28 m) and ethanol .(28 m)
wasadded 80% aqueous hydrazi ne nonohydrate (1,.1 nl),
and the mxture was refluxed for 3 hours. After the
reaction solution was cooled 10 to anbi ent
erature, nsol uple matter was renoved.b
it I TEFSET oRRATRRSTTHEFUTR Nas RSHCEALFAPRAVaRbep aqueous
reduced pressure to reduce, the anmgunt of the
SOOI T O denan® EaitE T bt B A T FenSRRE times
and the m xture was washed with 1M aqueous sodi um
ThayeFganée, Layered BOER aARYERSds ﬁﬁ@ﬁ@sPVﬁFléngﬁﬂFSPé
and evaporated under reduced pressure. To the
magnesi uiles Wl ttd e dneeheppt ratad UAdarur 8Nas d0orReT 1R tO
into hydrochloride by adding 4M h drochloric
obheid/ dr evaneadenanten;1- @énégﬁtFaﬂ d under reduced
pressure and dried to hardness to obtain
(TER1ZR 38) - bi cycl o[ 2. 2. 1] hept ane- 2- ani ne 20

Ny Qe orfi de (0. 6g).cr B2 VD 2007/ 077843 pacy
PCT/ JP20048/ 326327 The ﬁnwpnnnd A Drapgrgfinn 371

LA =

shown in tlhe follow Bt e was gr oduced using the
' corE%spon0|ng start| onpound accordMggl%g (MREH +
od sinilar td®@hat” described"i|n Preparatlon 37 5

Tabl e 48 Rr Strudcdiskran®aia Pr Struycture Data NS Ms:
37 AN HCI 112 37-1 O-CH3 198 (MFH) + z (MkH) + F2N
prPpepacabhon938 To a suspension of nethyl
~ (2-{[4-chloro-6-
(et Ayhagt a0 - 5fveﬂuypyn+d[Beeﬁeyhydabbpmytbpydbazynb¢ g
‘(oxo)acetate (450 ng) in tetrahydrofuran (7 m) and
[2dEQX?H@ptyl—2—exo]amino}—lH—pyrrolo[Z,3—b]pyridihe—5—

carboxylate (54 mg), triisopropylsilyl chloride (52 nul),
imidazole (17 mg);_and N,N-dimethylformamide (0.3 ml) was
stirred at ambient temperaturé for 2 hours. The reaction
solutionwascﬁlutedwithethylace;ate(QOHGJ and poured into

saturated aqueous sodium hydrogencarbonate (15 ml). -The

‘mixture was extracted with ethyl acetate (15 ml) two times,

and the extract was waéhed with brine (20 ml), dried over
anﬁydrous magnesium sulfate, and filtered. The filtrate was
concentra£ed. The residue was purified by silica gel column
chromatography (n—hexane:éthyl acetate) to obtain ethyl
4—{[3—exo(triisopropylsilyl)oxy]methyl} bicyclo[2.2.1]
heptyl—2—exo]amino}—lH—pyrrolo[2,3—bjpyridine—5f'
carboxylate (76 mg) as a pale Brown solid.
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10 (7 m) was added di phosphorus pentasul fide (383 ny)
under cooling in an ice bath. After the m xture was
wariroed4at  anbient tenperature for 5 hours. HOT/I#006/326327

reaction mxture was added tetrahydrofuran (10 m)
and di phosphorus pentasul fide (190 ng) After the

m xture was stirred at anmbient tenperature 15, for 2
hours, water was added to the reaction solution, and
the pHTasladf@isted to approximately 10 with aqueous
Sodi_um  nydroxi de, olution wap extra W TN
ethyl acetate Thpggggég c_layer was dried OEL&%
magnesi um sul fate and fi The filtrate was
concentrdted under red pressure. The 20 residue
was puriflied by sil( amat ogr aphy

=D,
[n]

(cﬂﬂmrofcrn1net in © MS:486 (M+H)+
met hyl - 5-|( 4- chl &t

pyrrol o[ 2, 3, b] pyH,di yl) - 134th| hdi azol e-2 -83
WD 2007/C77949 PCTﬂ 2 66/326327 carbaxyLate (90 ng).
Fabte—49—Pr—Structure Dat= H-38—+—SM5—317 (fV‘ﬂ'H) +

Pr éggrgglgge@grat|on 39 The conpounds in Preparations
: -4 shown in the 5 follow ng table were

pr oduged é’éi&‘@;h&be POJII@@P&P&Uf‘%né&l?%ﬂf@—p%f@%f@% -b]

raccording to the nethod simlar to at described 1In

wﬁgef@a«zwbh% R AP 08 )1 ocues

J%.%&sggydedNaH(2451mg undernltrogenatmospherewhlle
being cooled in an_ice water bath. The reaction solution was
stirred at ambient temperature for 1 hour and cooled again in
the ice water bath. To the reéétion solution(was édded
triisopropylsilyl chloride (1.3fml) slowly dropwise for 10 or
mo?e minutes. The .reaction solution was stirred for 3 hours
at ambient temperature and diluted with ethyl acetate (30 ml).
The solution was washed with saturatedlaqueous sodium

hydrogencarbonate (30 ml) and brine (20 ml). The solution was

- dehydrated with anhydrous magnesium sulfate and evaporated

under reduced pressure. The residue was purified by silica
gel column chromatography (n-hexane) to obtain 4-chloro-2-
methyl-1- (triisopropylsilyl)-pyrrolo[2,3-blpyridine

(1.45 g) as a colorless transparent liquid.
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I NO HOH NN, N 39-2 1 N Ms:330(MtNa)+ O H -Q H3
10 -84 WD 2007/ 077949 PCT/ JP2006/ 326327 Tabl e
woh(cormoa ) Pr Structure Data N N,, 39-3 N  PCT/JP2006/326327
MB: 356(M+Na)+ O | NN~ p H HN 39-4 I
N, MS: 35. 6( M+Na) +. ‘OH 4V Preparation 40 To a
reaction solution of 4-Chloro-I-.
(triisopropylsilyl)-1H pyrrolo[2, 3-b]pyridine (2.26 g)
iTable t4e1rahydrofuran (16 nt) was added
Sec: putytjthium Qropwise in nitr
at fospherle at -7 r’A?t‘éFéthe pmxture 2% fred at
the same it enperat ure E:%r é% m nut s, a soI ution of
benzyl chl or of or nHf in tletrahydrofuran (16
m) ~was |added b OHJ he reaction mxture at
-78%» 10 |Furt her ffe, Nyreactionl sol uMsa328a$I+H) +
stirred gt .-78C f &6C |mnutes neutralized with
saturat ed aqueous anmoni chlorijde (12 m ), and
extracted with ethyl acetate. The -

Preparation 31

‘ The compounds in Preparations 31-1 to 31-2 shown.in the
followingtablewereproducedusingthecprrespondingstarting

compounds according to the method similar to that described

in Example 19.

Table 41
Pr Structure Data - Pr Structure . Data
H
NN
| ef . MS - ﬁq | NH, MS
_ | _
31-1 N NH, 272 31-2 H 287

Preparation 32

A mixture of 4-chloro-2-methyl-1-(phenylsulfonyl)-1H-

" pyrrolo[2,3-b]pyridine (4.73 g), potassium carbonate (6.4 g),

methanol (45 ml), and water (15 ml) was stirred at 90°C for
2 hours. After the mixture was cooled, the obtained needle
crystals were filtered and washed.withlwater to obtain

4-chloro-2-methyl-1H-pyrrolo[2,3-b] pyridine (1.85 g).
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organi c | ayer was washed with saturated brine, dried
over magnesium sul fate, and evaporated under reduced
w@e@3eume? The 15 residue was dissolved in PCT/JP2006/326327
tetrahydrofuran(17 m), 1M tetrabutyl anmoni um
fluoride/tetrahydrofuran solution (16.9 nl) was
added, and the m xture was stirred at anbi ent
tenperature for 3 hours. To the reaction solution were
Taltlded2- 85 WO 2007/ 077949 PCT/ JP2006/ 326327 et hyl
acetate gnd mate$ e M Xture wWas extiract dwth
eth acetate. THAYG gafic layer, was was 8% t h
saturated bri ne, i over nagnesi um sul fate, and

U P41 od oy i 11 i 5y omaSGREa

purtfied by silica g
| to obtajn benzyl

(n hexane ethyl acet at
A=—chioro=tHFpyrrotof 2, 3=bj pyridrne-5-car boxyt ate (690

— |

| gggratlbg ggnpounds in Preparations 40-1 to 40-3 shown
w ng table were produced using the

correspon r d cogd the
ot e a1 o 208 tharnElr T hea (I8 TR B enarati on

R Hb AR SLUUSLUERSEE LIRS nlnot! 60 Q)

wa%_gtﬁiﬁée d%(?“‘bl\%g]%%%%éhca)rbgnmio% wS ?I. él } 5 and the

- Rl sl (et @9395%505‘&%%?538%&a'f*%@ﬁlsnﬁ

.10

15

te%%e%gturek%or 3 hours. After 10% palladium on carbon was
rémoved with Célite, the filtrate was concentrated under

reduced pressure to obtain rel-(1s, 3R, 4S,5S)-4-

adamantamine=1-o0l (3.8 g).

The compounds in Preparations 33-1 to 33-11 shown in the
followingtébleQereproducedusingthecorrespondingstarting
compounds accbrding té ﬁhe method similar to that described
in Preparation 33.

Table 43

Pr Structure Pr Structure
. ' NHz
H2
33 33-1 H3CVOE/\”/££0
’ HO t
rans .
diastereomer of 33-9
cis or trans unknown
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40- 3

VS: 285( M H)

Preparation 41 Into a 100 m netal

w@i07a7m™ud rring rod,

et hyl

-86 WD 2007/ 077949 PCT/ JP2006/ 326327

seal ed tube were
PCT/JP2006/326327

4-{[ (3-exo0) 8-benzyl -8-azabi cyclo[3.2.1"]oct-3-yl]
am no}-6-chloro-5-nicotinic acid ester (1.5 g), 28%
aqueous 5 ammonia (4.6 m),

t ube was cl osed
TAtler 4ok{auntobol ed,

t he

and et

hanol (7.5m ). The

and stirred at 90C for 2 . hours.
reacti on solution was dil uted

L ThTmetnan 20 ) and evaporafed under T d
glrres"ure T%écrﬁuecg 4 15% Was pr'ggt al | i ed F}{}%\%g:d‘%%
acet at e-met hanol to. obtain ¢thyl 10 NH,
6- am no-4-{[ (3- exo0-) 8- benzyl - 8-azabi cycl o[ 3, .2 oct-3
-yl]| ami no}-5mncdtnic acid ester (1.3 g) a

3gekl pw sol i d. conmpound|i B3PBepar at i qp;/ll‘le oshown
in the fol [levd t aglse was produceql using thel
correspondi ng starting conppund ag¢cordiastgreamehef 33-11
method similar to that desclibed i h 1xifPoefransunknown.
Fabte53—+Pr—Structure Data Pr—Strutture Data  HZNN:
CI—BHZN‘N\ﬁI@SI\/B:O,JrI VB i N 41 QzigH426 41-1 NH
361 |(MrH) + HZN CH3 | UL|ON+ MBS 41-1 NH
3eMEHY + - 87 QR 077949 | PEFFIPR006/ 3263 ~NH,
' Preparation 42 ' }
trans ' cis
F | F¢
33-6 1Eg;)unNHz 33-7 - NH,
- Cis trans
NH,
H3C2> | g .
33-8 \@""NHZ 33-9. HSCVOK\” 0 |
cis diastereomer of 33-1
' cis or trans unknown
L NH,
G |
33-10 NH, 33-11 z
. . LA
cis/trans mix “diastereomer of 33-3
cis or trans unknown
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The conpounds in Preparations 42-1 to 42-26 shown in

t he

wa@errespendi ng starting

follow ng table were produced using the

compounds accor di ng tBCT/i006/326327

method simlar to that described 5 in Exanple 7..

Table 5.4 Pr Structure Pr Structure H UNO 4 2 -1
42-2 1 N~O | NON-, Hv CNCH3 NN, NN, \ ' SNO
42-3 1 NO42-4 1 N " -NO MOHHCHI NN, N NO°

| N @apdz 514 NON42-6 _ H OHCH3 OHCH3 NN, O

N H Npr 42-Tpge¢a8 WO N THOH DpEBy CTH 3 HIN H N,
42- 9183t T 48 #8814+ 1) N[93-1 1| Ms: PeTil+1Y) ¥8
- 1 33-2 MS:168 (M+H)+ | 33-3 MS:234 (M+H) +
33-4 MS:182 (M+H)+ | 33-5 MS:182 (M+H) +
33-6 MS:170 (M+H)+ | 33-=7" {MS:170 (M+H)+
33-8 |[MS:196(M+H)+|33-9 MS:281 (M+H) +
33-10.|MS:170(M+H)+ | 33-11 | MS:234 (M+H) +

Preparation 34

The compounds in Preparations 34-1 to 34-3 shown in the

'followingtablewereproducedhsingthecmrrespdndingstarting

compounds according to the method similar to that described
in Examplé 21.

Table 45

Pr Structure Data Pr Structure Data
' H
NN . H Lk )
H,E—4 | D o MS: NN MS:
34-1 | | - 261 34-2 Q;I%%LF 171
‘E | (M+Na)+ [ (M+H) +
- CH,

H . .
N N\ . MS:
=
|

34-3| O o 323 ,
O @ (M+H) +

Preparation 35

To a solution.of ethyl 5—(4—chloro;1H—pyrrolo[2,3—b]
pyridine—S—yl)—1,2,4;oxadiazole—3—carboxylate (350 mg) in
ethanol (3.5 ml) was added 1M aqueous sodium hydroxide (1.79
ml), aﬁd the reaction solution was étirred at 50°C for 3 hours.
The reaction solution was cooled to 4°C, and 1M hydrochloric

acid.was added to acidify the solution. The mixture was

.extracted with a mixture of chloroform and methanoi (4:1) and_

.-80-
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.mixture was extracted with ethyl acetate.'

H OH 6H3 -88 WD 2007/ 077949 PCT/JP2006/ 326327 J Tabl e

54(contd.) Pr Structure Pr. Structure NNHH \ 1
wWoOR@742949 | N-p 42-12\ 1 OH2 HOH N\ | ET/820063326327

\' 1 ~NO42-14 INCH3 N ONO--OHI Np H~O HCH3

N Np\1i NO1?1 42-151 42.-16 \ Np H, OCHp

H,--O-b.- CHHIC3 3 NNR1NOA42-18 N O 42-17

Ho>klc_ F-00,CH3 NN NN, 42-19 N C 42-20 p~ O

, o P .1 -N H CH3 NHZ _ , ,
wasﬁgciJith water. The organic layer was dried over magnesium
sulfate and then filtered. The filtrate was concentrated

undér reduced pressure to obtain 4-chloro-5-(1,2,4-

‘oxadiazole-5-yl)-1H-pyrrolo[2,3-b]pyridine (215 mg) as a

White solid.

Table 46

Pr Structure Data
H:
N NS
35 AN MS:219 (M-H) +
. | _r‘/F

Preparation 36

thutyl rel—(l'R,3'S,5'S,7's)—5'H—spiro[1,3—

dioxolane- 2,2'—tricyclo[B.3;1;1~3,7~]decane]—5'—y1v
carbamate (420 mg) was dissdived.in tetrahydrofuran (4.2 ml) -
and water (4.2 ml},'para—tosylic.acidInonohydrate (516 mg) was
added, and the mixture was stirred at 60°C for 4 hours: The
reaction soiution was evaporated under reduced pressure, and
saturated aqueous sodium hydrogencarbonate was added. The
The organic layer
was washed with saturated brine, dried over magnesium sulfate,
and evaporated under reduced pressure. The residue was
purified by siiicé gel column chromatography (n-hexane:ethyl
acetate) to obtain t-butyl (cis-4-oxcadamantan-1i-

yl)carbamate (120 mg).

The compound in Preparation 36-1 shown in the following

table was produced using the corresponding starting compound -
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NNN, O 42-21 NN N 42-22 10 OHS,OHCH3 NN,, H

1 ON ,0 .N42-23 42-24\ 1JV O N _NryHz CH3 -89
WOD200pAD 77949 PCT/ JP2006/ 326327 Tabl e 54( coPtTIID2084/326327

Structure Pr Structure N O ~~ NO 42-25 i 42-26 ")

I NNp |l Np N-\, HOCH O3 Table 55 Pr Data 42-1

VE: 348(I\/I+H)+ 42-2 M5, 377(MrH) +  42-3 MS: 316( MtNa) + -

42-4 370(|\/HrH)+ 42 5 MS: 384( M+tNa) + 42-6

MB: 335( M+H) + 375( M+H)
acoording: %@s%%@%thaé -?me%ﬁsaélﬁ? wﬁaﬁys aﬁrﬁ

V5: 384( MENa) + 42-12 MS: 286( M+Na) +
Preparation 36. )

Table 47

Pr - Structure Data Pr Structure Data

MS: ] MS ¢
36 288 36-1 220

' CH, ' (M+H) + | - )/ (M+H) +
' E_(':H : NZ :

Preparation 37

5 To a reaction solution of 2—[(1R,2R,48)—bicyclo
[2.2.1]hept-2-yl]-1H-isoindole-1,3(2H)-dione (1.4 g) in -
tetrahydrofuran (28 ml) and ethanol (28 ml) was.added 80%
aqueous hydrézine monohydrate (1.1 ml), and the mixture was
réfluxed for 3 houfs.— After the reaction solution was cooled

10 to ambient temperature, insoluble matter was rem0ved by
filtration. The filtrate was concentr;ted uﬁder reduced
.preésure to reduce the amoﬁnt of thezsolVent; To the residue

- was added dichloromethane, and the mixture-was washed with 1M
aqueous sodium hydroxide, dried over anhydrous magnesium

15 sulfate, and evaporated under reduced pressure. To the
residue was added methanol, the mixture was converted into
hydrochlorideknzaddingzndhydrochloricacid/dioxanesolution,
concentrated under reduced pressure and dried to hardness to
obtain (1R, 2R,4S)-bicyclo[2.2.1] heptane-2-amine

20 hydrochloride (0.6 g).
' -82-
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42-13 M5 384( MtNa) + 42-14 MS: 358(M+Na) + 42-15 Ms.

358 (M+rNa) + 42-16 Ms: 398(MtNa) + 42-17 Ms: 404( M+Na) +
W@ 200187198 412( M+Na) + 42-19 MS: 398( MtNa) +  42- POT/JP2006/326327

MS: 286( MrNa) + 42-21 M5: 418( MtNa) +, 394(M H) - 42-22 MB:

300 (M+Na) + 42-23 MS: 369( MtNa) + 42-24 MS: 286( M+Na) + .

42-25 MS: 346( M+H) + 42-26 :

NB:322(g%FD+,344(N%hb)+,320(w$kb- Preparation 43 5 The

conmpound in Preparation 43 shown in the follow ,

t abl BGu® &8 LEFRYT R heoR ot el Fonditng sthf &%&glowmg

conmpound according to the nethod simlar to that
tagigcia HEF I IBEAMSLEY the Ger poRFPRFYIdFtarting compound

PCT/ JP2006/ 326327 41. Table 56 Pr Structure Data H o
acdgreive: peatMeHethpiepamat pont24tratadesraibPsA op

4- am noadamantan-1-ol (8.9 g) in 5 tetrahydrofuran (89
Preparaeienadded benzyl oxycarbonyl chloride (7.6 nl)

and 1M aqueous sodi um hydroxide (53.4 nl) dropw se

Sipdclesi8/el y under ice cooling, and the m xture was

SETTT6d.,[,8E,3NOUTS AIGST [1 6¢ GOl 1 80, IPg-& 6act]l Qb

solution-w

hydr ogensul f ate, 4 Xt urle ) MS:
|37 HCI o-CH, 198.
- H,N , HN

2 . (M+H) +

Preparation 38

fo a suspension of methyl (2—{[4—chioro—6—
(methylamino)—5—vinylpyridinef3—yl1carbonyl}hydrazino)
(oxo)acetate (450 mg) in tetrahydrofuran (7 ml) and aioxéne
(7 ml) was added diphosphorus pentasulfide (383 mg) under
cooling in an ice bath. After the mixture was stirred at
ambient temperature for_5 hours. To the reaction'mixturé was
added tetrahydrofuran (10 ml) and.diphésphorus pentasulfide

(190 mg) . . After themixture was stirred at ambient temperature

. for 2 hours, water Was added to the reactioh solution, and the

pH was adjusted to approximately 10 with aqueous sodium
hydroxide, and the solution was extracted with ethyl acetate.
The organic layer was dried over magnesium sulfate and filtered.
The filtfate was concentrated under reduced pressure. The
residue was purified by silica gel chramatography
(chloroform:methanol) to. obtain méthyl—S—(4—chloro—1H-
pyrrolo[2,3,b]pyridine—5—yl)—1,3,4—thiadiaéole—2—

' -83-



10 was extracted with ethyl acetate. The organic |ayer
was washed w th saturated brine, dried over anhydrous
woregnesiowm sul fate, and evaporated under reduP€nJP2006/326327
pressure. The residue was purified by silica gel '
col um chr omat ogr aphy (n-hexan6: ethyl acetate =1 :
1to 1: 3) to obtain benzyl rel-.[ (1R 2S, 3S, 5s) -5
15 hydroxyadamant an- 2-yl]carbamate (6.2 g) and benzyl
reI-[{lR,ZR 3S, 5s) - 5- hydr oxyadamant an- 2- yl ] car bamat e
caylorylase (99 M@ 2007/ 077949 PCT/ IP2006/ 326327 Tabl e
57 Pr Structure Data H M 44 ./ ' O 324 (MtNa)+ HO V
HO 324 (FanNk§ 42 trans cis Preparation 45 To a
sekutijon of (1R 285:4S9rthieycl o[ 2. 2. 1] hept ane- Baok
U+—0—)—+rtetrahydrofuran—(I0—t) were—added

phthalimde (1. ¢# .5 g) and triphenyl phosphine (2.6

g), and di et hyl 4 arboxylate (1.5 ) dropw seunder
ice copling. T ' e was warned o anbient
t 8fperature and stiyr %ﬁ(gp 24 hours| Th¥S:éadtMsH) +
sol-utijon was concentrat’edlunder reduced pressure, and
the rejsi due was purified b¥Hsilica ge 10 col unmm :
chromat ogr aphy (n-hexane: ethyl acetate) = 100:0 to
95:5) to obtain : ' _
Pr@phtdRi 3R 39%) - bicycl o[ 2. 2. 1] hept-2-yl ] - 1H
i soindol e-1,3(2H)-dione (1.4 g) as a colorless solid.
The TloepamburisPiepArapavat46ng Ihoivtd 39%tHeshown in the
following table was produced using the correspondi ng
5 fostawihagaanrpwend pribaecbusing the tberaspbodisgmtaarting
to that described in Preparation 45. Table 58 Pr
combbUfliyr ecbatai Py Sbrited miethiditsaimilar to that described

in Example 45.

Table 50
Pr Structure Data
. H
NN . ’
39 ] y_\N MS:304 (M+H) +, 326 (M+Na) +
I N-o

H | . '
_ NlN\
N\ . .
39-1 Q;IEEJ\WN»_\N MS:316 (M+Na) +
| I N~ i
- ' O A \-oH

H
NN '
%N |
- TS MS:330 (M+Na) +
39-2 ' | N->‘\N—\_?: ﬂ a)
. H '

10
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M5: Ms: 45 264 45-1 N O CHs 350 O (MtNa) + O (M+Na) +
-92 WD 2007/ 077949 PCT/ JP2006/ 326327 Preparation 46 A
woreoorre4Df et hyl 6-chl or o- 4- {[ 5- net hoxyadamanPEmnirE2006/326327
yl ]am no}-5-nicotinic acid ester (635 ng), benzyl am ne

(253 pl), diisopropylethylam ne (270pl), and
2-propanol (3 m) was 5 subjected to m crowave _
irradi ati on under nitrogen atnosphere and heat ed- at
00 4 B0 Abrmddwit es. After being cooled, the reaction

r{ute
dredlinto 1/ 2§%ra1{ T'Ht%d agueods anmonia ¢HtGtide (20

b%i utip—was d W Th ethyl [acetate (201 E’i and
p o)
m

). [he rri|_?<ture was extracted wWth ethyl acetate (20
m) twp ti 0 washed with brjine (30 nl),
' niydr ous nmagnesji um sykt ate, vaRd) +
concentrated ufdeft 7 cgdpressiure. The residue was
purified by silfca%elHc mm chr omat ogr aphy
(n-hexane:ethyl acetate) to obtain ethyl

6- benzyl am no- 4 5-net hoxyadamantjan- 2-yl ] ami no

}-5-nicotinig agid ester (550 15 ng) as an orange
solid. | The \@ n% i n Preparatlfions 46-1 to 46-2
sfsawn | n the T TOW tabl e were proggcedeusing)the
correspondi ng & athchgH oppounds according to the

* method|simlar to that @i bed in Preparation 46.
-93 WD 2007/ 077949 PCT/ JP2006/ 326327 Tabl e 59 Pr
Struettre—bata—0—-H++—1—6reH3 46— N-HNVEABT(HH)—+

prip8P3ei FRC4H

To a reaction solution of 4-Chloro-1- .
(triisopropylsilyl)-1H-pyrrolo[2,3-b]lpyridine (2.26 g) in

tetrahydrofuran (16 ml) was added sec-butyllithium (14.6 mlj

idropwise in nitrogen atmosphere at -78°C. After the mixture

was stirred at the same temperature for 30 minutes, a solution

of benzyl chloroformate_(Z.i ml) in tetrahydrofuran (16 ml)

f

" was added dropwise to the reaction mixture at -78°C.
Furthermore, the reaction solution was stirred at -78°C for
- 15 minutes, neutralized with saturated agqueous ammonium

‘chloride (12 ml), and extracted with ethyl acetate. The

organic layer was washed with saturated brine, dried over
magnesium sulfate, and evaporated under reduced pressure. The
residue was dissolved in tetrahydrofuran(l7 ml), 1M
tet;abutylammonium fluoride/tetrahydrofuran solutidn (16.9

ml) was added, and the mixture was stirred at ambient

-temperature for 3 hours. To the reaction solution were added

-85~
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/" V1 NO. N1 OQCH3 46-1 6 NH Ms: 481( M+H) +
di astereonmer of 46-2 is or trans unknown Hc 9N N,
W@207/0779@® CH3 46-2 6 NH MS: 481( M+H) + di ast er eperedP2006/326327
46-1 or trans unknown H .cis Preparation 47 A
solution of 4-chloro-2-nmethyl-I-(triisopropylsilyl)-
1H pyrrol o[ 2, 3-b] pyridine (525 ng) in tetrahydrofuran
(10 M) 5 was cooled to -78C under nitrogen
at nrosphere, and to the reaction m xture was added 0.
etigpacsh-ahG gRA YA SR et SHEEATE "SI X FhRctad v il ethyl
dropw se. After the_ m xture was stirred at -78C
aC%%W cHINGr 8B Rat 8 YE3892p1y25a_d dtfded S&tdmtseéi bErge.
reaction solution was_stirred at -78C for 30 m nutes,
dr ijgd QY &F JPReN aRLEBUSU hERbAI LAREheBRPEEALSD Hhfefageduced
added, and the tenperature was returned to ambient
Presspes at ie rEd dusactd orpurigd efp ooy b 4pel column
PCT/ JP2006/ 326327 solution was transferred into a
chsepateyiaghy utnehexnde: exiyhcaedtareh ephgbtaéet heezyl
The organic |ayer was washed wth brine, dried over
4-anhydeoli$-prgnesd Ufn SubipyeidinetbredrbosndaseapbPat vd) -
under reduced pressure. The residue was 5 purified by
si | i Tae gelmpeoing ichPoepé ogt aphy {h=hexad) 3t shoentidl rhe
¢t ethyl 4-chloro-2-nethyll-I1-(triisopropylsilyl)-
foltepyng alatf12, Be b¢ pyrodlicesr Bs tag hbveyt at ee $6dBbd Y sasiraing

compounds according to the method similar to that described

in Preparation 40.

Table 51
lPr Structure Pr - Structure '
. H - . H
NN , N Ns
40 Ao 401 &;Egl?f[:j
l \/[:j | '
” :
N lNk ' H Ny
40-2 Q;I%flwfa 40-3 ngi%l\to
| | S /[:j
| - Y

Table 52
Pr Data
40 1H-NMR (d6-DMSQO)&:5.40(2H,s),6.6(1H,d,J=1.8Hz),7.35-
7.39(3H,m),7.41-7.45(2d,m),7.71(1H,d,J=3.5Hz),8.75(

1H,s),12.42(1H,br) .MS: (+) : 297

40-1 MS:279 (M+Na) +

40-2 MS:247 (M+H) +

40-3 MS:285 (M-H) -
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colorless viscous |liquid. The conpound in Preparation

47-1 shown in the followng 10 table was produced
wa@igiong7dme corresponding s'tarting compound aPCDIRMOOY326327
to the nethod simlar to that described in Preparation
47. Table 60 Pr Structure Data H3C FH3 CH3 H3CSI ~CH3
H3C 47 H3C | O MS.: 417 (MtNa) + | CH 3 H3C H3 CH3
H3C gj~CH3 H36 NIN 47-1 i O -95 WD 2007/ 077949
PCT/JP2006/326327 Preparation 48 A m xture of ethyl

-5-nitronicotinic.acid ester (1 9),

2- adanantan1ne hydr ochl ori.de (708
di i sbpEopy L8O &atfel ceadeq }ubﬁrfbelze @U&pan%‘{—lmlf?ﬁ yrod,
was 5 subjected to microwave irradiation under
ethvﬂrégéh( rAvepRePeNzyand- ﬁéébéﬁyﬁﬂoéé“@kﬂéPCIO3‘Yl]

m nutes. After being cooled, the reaction 'solution

Pr

~aming) dbrahédrarbhneehyinaceeaid ¢o0ent J1ahd) potfe@auecus

into 1/2 saturated aqueous ammonium chloride (20 m)
amTheiai x4 ub enas and reddtagd i (7h Setrly |- ale atebg 2rsiglosed
two tines, 10 washed with brine (30 m), dehydrated ‘
andﬁshlanhgda0u§0nﬁgﬁes|anhosubfatkft@ndb@vggo¢9@b@d the
under reduced pressure. The residue was purified by

" reackiioa gellutdbumrashdoiatedr aphy (hethexane:(20etmAy| and

* acetate) to obtain ethyl 4-(2-adanmantyl am no)
evpohhord- EnﬂeaotedUCeandeeSUee (1Tﬁ6 gésaduanwas ange
reiggggallled ffom ethyl acetate-methanol to obtain ethyl
6-amino—4—{[(3féxo)8—benzyl—8—azabicyclof3:2.1]oct—3—yl]
amino}-5-nicotinic acid ester (1.3 gi as a yellow solid.

The compound in Preparation 41-1 shown in the foilowing
table was produced using the corrgspénding startiﬁg compound -
according to the method similar to that described in
Preparation 41.

Table 53

Pr Structure Data Pr Structure Data
H, NNy CH,
MS: OjN'J/ 5 MS:
41 426 41-1 O NH 361
(M+H)+ (M+H) +
HNGN,  CHs
"] g
) O‘drs;* 7 MS:361
41-
NH (M+H) +
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15 The conpounds in Preparations 48-1 to 48-5 shown in

the follow ng table were produced using the
wa@enrespendi ng starting conpounds accordi ng tBCT/hR006/326327

method simlar to that described .in Preparation 48.

Table 61 Pr Structure Pr Structure C C O OCH

ON+ i OvCH3 Nv 3 NNH 48 NH 48-1 HO cis/trans m x

20 -96 WO 2007/077949 PCT/JP2006/ 326327 Tabl e :

61(contd) Pr Structure Pr. Structure C fy C N, ON
Preperatienndsi | O CcH3 4826H04836HN H3C--O

trans HZN N C 111 O N+ OvCH3 48- 4

48- srmmcempyuﬂ@swcﬁ@aar%%%ﬂ% &. 50&212(%.%0% in the

unknown Table 62.. Pr Data 48 MsS: 380( M+H) + _
following table were produced using the corresponding starting

~compounds according to the method similar to that described
in Example 7.

Table 54

_Pr Structure o Pr Structure

- H
H . . NNy, -
N~ Ns ' ' S P .
42-1 %NHO 42-2 | ,JS o
| | N- o : ‘N/>\f
H ,_

- A 0 y N -
’ N\ Y N\ 0]
42-31 %Nsé\fo 42-4 %NH '

H
H
{\l lN\ 0 N |N\
/’ \*f4§ § AN O
42-5 I NG N 42-6 | ,\\1_3—% oH
- H; . : H N~ 3
Q o,
OH
H

N NS ' - H
. / \ =z N 0
42-7 | - ‘R 42-8 | [
H
\ Ny ' N IN\ _
I \ 0
: I N \ I N-© E—CHS
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48-1 Ms: 396 (MrH) + 48-2 Ms: 410( M+H) + 48-3
VB: 445(MHH) +  48-4 MB: 377(MtH) +  48-5 MS: 410( MHH) +
woe@parase on 49 . A mixture of ethyl PCT/JP2006/326327
"~ 4,6-dichloro-5-nitronicotinic acid 5 ester (333 ng),
4- am no-| - adamant anol (200-ng), diisopropylethylam ne
(219 pl), and isopropylalcohol (1 mM) was subjected
to m crowave irradiation under nitrogen atnosphere
Talahe hea&eﬂt@t 90C for 10 m nutes. After the mxture
was ¢ooted, [benzytam ne (157 pL) S addedto the 10
Féacti on soﬁEFPSﬁur?he ﬁ]XiMLQEMﬁ subj ect e
nicromavg i rradi ati on agaijn and heated at 90C for 10
m nuges.N r being cool ¢d, the| reactyon solution
was di | (LR ethyl acgetate (R0 m )N red into
44.[21 sat ur at d s ammoniqemi>- P7 WO 2ﬁ94
PCT/ JP2006/ 326 _thégde (20 ) , extrhctlke Ih
et hyll acetate (20 ntX t fli mes, | washed wi'th i ne?

(30 m), dried over a dr qus nagnesiun1 sulfate, and

fHtered—TheHtHtrate—wastevaporated uuum +educed

pressurie. The residue was purified bﬂ ica gel 5

col umm (o tography (chl qrof orm h nol)hfo(ybtaln
42thy| \

42-14 Q CH,
6- (benzyl >“ﬁ{ yﬂchy-Z-adanant F)Hngﬁémfﬁ_éot
inic| acid ester (51 ds an ofange solid. The ~CH
corpgunds—in Drﬂpﬂrﬂt:onS' 9——+te149-5——shewn—+n—the—
i M@ble wer e produged usi pg thcorresponding
cQmpeunds accqrdi ng togtiie et h simlar
4pe1that de cr in Prepdrit-lom| 49 6% Pr
Strugture ®r Moy CHNIN HN N N i N B0
01-- I CH,§ H- CH,

49-1 |0/ N |

H
_ N |
laz2-17] N

N : N A |

7 ‘N\>—<O\| 42-18 %N\ P -

Cl NG H—<—_—>T=F | N N—<H y"O_CH,

42-19- %N\ P 42-20| %O 0
N N0 | ERNad

H .
H .
| N IN\ {\' |hL
42-21 .%N 0 o |42-22 7O 0
L7 ) | N/
! N‘WH’CS‘O NN-CH

H ' |
N~ NS . - H .
12-23| & T ~ 42-24 ;\\;%)\g)q 0
/
- \N, o k
CH, -
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8 NH8 NHHO F cis/trans mx cis/trans mx ~I . HN

NIl HNly 49-2 ON+ | i O~ CH3 49-3 ON+ | i OvCH3
wWORb0G/OMMI H H HO cis or trans unknown ci s - 98CTMP2006/326327

2007/ 077949 PCT/ JP2006/ 326327 Table 63(contd.) Pr

Structure Pr Structure H3C OH3C,p HN N HN N OvCH3

N 49-4 ON+ | i OvCH3 49-5 O6 NH6 NH ' HOtrans Hp

cis 'Table 64.. Pr Data 49 Ms: 467 (M+tH) + 49-1
TabbBe 469 (M . ) 49-2 MS: 476(MHH) +  49-3 MS: 467( M+-H) +

4944955527 (W H)+—PregparatTon 50— Theconpound
Bepar at i on.SSthUsCMIW}i n thgpf &Il owi ng Structure
NN LR
42-25 MNP 12-26| 7 .N\>.J§
! N‘O% I N N\
- H ~Pch
. O 3
Table 55
Pr Data
. 42-1 MS:348 (M+H) +
' 42-2 MS:377 (M+H) +
42-3 MS:316 (M+Na) +
42-4 MS:370 (M+H) +
42-5 MS:384 (M+Na) +
42-6 MS:335 (M+H) +
42-7 MS: 375 (M+H) +
42-8 MS:322 (M+H) +
42-9 MS: 308 (M+H) +
42-10 MS:314 (M+Na) +
42-11 MS:384 (M+Na) +
42-12 MS:286 (M+Na) +
42-13 MS:384 (M+Na) +
42-14 |MS:358 (M+Na) +
42-15 |MS:358 (M+Na) +
42-16 MS:398 (M+Na) +
142-17 MS:404 (M+Na) +
42-18 MS:412 (M+Na) +
42-19 MS:398 (M+Na) +
42-20 MS:286 (M+Na) +
42-21 MS:418 (M+Na)+, 394 (M-H) -
42-22 MS: 300 (M+Na) +
42-23 MS:369 (M+Na) +
42-214 MS:286 (M+Na) +
42-25 MS:346 (M+H) +
42-26 MS:322 (M+H) +, 344 (M+Na) +, 320 (M-H) -

Preparation 43

The compound in Preparation 43 shown in the following
table was produced using the corresponding starting compound

according to the method similar to that described in Example
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5 tabl e was produced using the, corresponding starting
conpound according to the nmethod simlar to

wo bav/odoszri bed in Exanple 10'. . Tabl e 65 PrPCT/JP2006/326327
Structure 50 & O CH3 O- N Preparation 51 10 The
conmpound in Preparation 51 shown in the follow ng
tabl e was produced using the corresponding starting
compound according to the nethod simlar to that
descri bed in Exanple -99 WO 2007/077949

41 pCT/ JP2006/ 326327 28. Table 66 Pr Structure Data H
51 NHz NB.Z@;bQMHHx + | N, OH Preparation 52 5 10%
Pal | adi upen—garben—(506%wet)y (0 ng)—was—added to a
sol ution oPrbenzy|Structure _ Data
4-[(5-carbannyladanantjg 2-yl)am no] -
1H pyrro| o-[2,i3-b] pyri ’§§5-carboxylate (183 nMg) in
met hanol | (5 nl|) and @.[(4 @i oxahe (5 m) , and
hydrogenat gd ynder hggedden at ppgpheee (f1efg) 5 hours.
Resulting predipitated®Pwere 10 dlssolved by
tetrahydfofuran and fliltered out the catalysts The

filtrates werg evifjorated in vacuo to give 4-[(|5-
car banDy ar‘la ntapn-2 A_d \ gm nol sv+-ol-e6f-2—3 Ic]

AT TTo] _Err Py LA UL —y J LY,

b ridine- . -carboxyllc aC|d (117 ng). The conpounds in
—£§$8§%L%9£egé 52-1 to 52-17 shown |n the 15 follow ng

oo FaBLETAEe D TR TR O T
teg?ggglldltf)g uran Fg9efr)\?r avSéroen ad%'ed benzyloxycarbonyl chloride
(7.6 ml) and 1M aqueous sodium hydroxide £53.4 ml) Qropwise
successively under ice cpolihg, and the mixture was stirred
for 3 hours under ice cooling."The'reaction solutiqn was
poured into aqueous potassium hydr_ogensulfate, and the mixture
wésextraétedwithethylacetate. The organic layer was washed
with saturated brine, dried 6over anhydrous magnesiunlsulfate,

and evaporated under reduced pressure. The residue was

purified by silica gel column chromatography (n-hexane:ethyl

" acetate = 1:1 to 1:3) to obtain benzyl rel-[(1R,2S,3S,5s)-5-

hydroxyadamantan- 2-yl)carbamate (6.2 g) and benzyl

rel-[ (1R, 2R, 3S,5s)-5-hydroxyadamantan-2-yl]carbamate (5.3

g .
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-100 WD 2007/ 077949 PCT/ JP2006/ 326327 Table 67 Pr
Structure Pr. Structure N - N OCHI COH 52-1 ONH 52-2
w@2MHo79R2IN~ 1L, .. diastereoner of 52-14 H3e cPGI/DIr2006/326327
trans unknown . cis/trans mx H NH2 NH2 H,, 52-3
~ 52-4 O'IH OHCH3 HH3 cis/trans mx 3 NIN, N~ Ni
. OCH3 OCH3 52-552-6 NHNHH NN OHNH2 52-7 NHO

52-8 G- Br-,,. cis or trans unknown <cis or trans
KW H OH NH af N 52-9 NH 52-10 N N cis/trans m X
Pr , Structure | Data

H MS:
O\Q \\\N O .
44 I /@ \g 324 (M+Na) +
HO , HO™ . . 324 (M+Na) +
trans cis

Preparation 45

Toeasolution of (lR[ZS,4S)—bicyclo[2.2.1]heptane—2;ol
1.0 g) in tetfahydrofuran (10 mls were addeclphthalimide (1.4
5 gj and triphenylphosphine (2.6 g), and
diethylazodicarboxylate (1.5 ml) dropwise under ice cooiing.
The mixture was warméd to ambient temperatUre and stirred for
24 hours. -The reaction solution was concentrated under
feduced pressure, and the residue was purified by silica gel
10 column chromatography (n-hexane:ethyl acetate) = 100:0 to
895:5) to obtain'2—[(1R,2R,4S)—bicyclo[2.2.1]hept—2—yl]r1H—
isoindole—1,3(2H)—didne.(1:4 g) és'a colorless solid.
The compound in Preparation 45-1 shown in the following
table was produced using the correspondiﬁg starting compound
15 :according to the method similar to that described in

Preparation 45.

Table 58
Pr Structure Data Pr Structure ‘Data
MS: MS:
’\AS o-CH,
45 264 45-1 N 350
o (M+Na) + o (M+Na) +
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cis or trans unknown -101 WO 2007/ 077949
PCT/ JP2006/ 326327 Table 67(contd.) Pr Structure Pr
w@eoaotigwe H OH <"NH NH O 52-11 A 52-12 N HPCT/IP2006/326327

di astereoner of 53-17 cis or - trans unknown . NN,, N

OH H3 CH3 \ i OH52-13 HBC ONH 0 52-14 O NH HN'

H2N~ cis or .trans -unknown di astereoner of 53-1 cis or

trans unknown NHZ H3C O N 52-15 52-16 H3CYH 3 NH2

()—INi,()—I NH 52-17 -r .. N i H diastereoner of
tiang48r trans unknown Table 68 Pr Data 52-1

NB 355(MrH) + 52-2 Ms: 370 3 M5 168( M+
élxggre of ethyl 6 %q%@% 4- %5 methox;édgﬁantan 2-

yllamino}-5-nicotinic acid ester (635 mg), bénzylamine (253
nl), diisopropylethylamine (270 pul), and 2-propanol (3 ml) was

subjected to microwave irradiation under nitrogen atmosphere

and heated-at 90°C for 30 minutes. After being cooled, the

" reaction solution was diluted with ethyl acetate (20 ml) and

LS

poured into 1/2 saturated aqueous ammonia chloride (20 ml).
The mixture was éxtracted with ethyl acetate (20 ml) two times,
wash-ed with brine (30 ml), dehydrated with ailhydrous magnesium

. ' S
sulfate,andconcentratedunde;reducedpressuré. The residue
was purified by silica gel QOIUmn chrdmatography
(n-hexane:ethyl acetate) to obtain ethyl 6-benzylamino-4-
{[5—methoxyadamantan—24yl]amino}—5—nicotihicacidester(550
mg) as an orange solid.

The compounds in Preparations 46-1 to 46-2 shown in the

following table were produced using the corresponding starting

. compounds according to the method similar to that described

in Preparation 46.
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52-4 MS: 267 (MrH) + 52-5 MS: 316 (MrH) + 52-6

MS: 313(MH) 5 -102 WD 2007/ 077949 PCT/ JP2006/ 326327
waae7P8{ contd.) Pr Data 52-7 Ms: 390, 392( M+H) RCT/Bi208/326327

MB: 230, 232( MrH) + 52-9 MS: 381(MrH) + 52-10

VB: 221(MtH) +  52-11 MS: 284( MrH) +  52-12 MS: 394( MtH) +

52-13 M5: 427(MrH) + . ;52-14 M5, @ 355 (MrH) + 52-15

VB: 168( MrH) +. 52- 16.

1H NMVR 00|sz CDC13) b: 1. 46(9H, s), 1. 61- 2. 29( 10H, nj ,

333T( e J=6. 2. 6. 2Hz). . 4.06-4 .29 (2H n) NS

1 237 (]_:M+H )+ 52- 1755/5,1394£M|—|)+ Prepar at ipatab3 The

corpeura—iha—Preparationr53-—tto 534 shown—in—the—>5
fol{l owi ng tabl e roduced using the corresponding
starting con‘p@\EEco ding to the method simlar tjp
that descrj bed 1| e 16. Table |69 Pr Structure
Pr StrLgcture NN ®y NCHy 53'11\}53/:'518513('1\42-%% JONH

N |g A° HNY- ci s/tr@nsygi
| Hac\og(\ trans

SYPO -

. NN |

. OjNJT\y)\govCHa I

46-1 O NH MS:481 (M+H) +
diastereomer of 46-2

OH cis or trans unknown

. , ) -
(l,N N :

| Oijl/\g\govCHa o

46-2 d NH - MS:481 (M+H) +

diastereomer of 46-1
H cis or trans unknown

Preparation 47

A solution of 4-chloro-2-methyl-1-(triisopropylsilyl)-
- 1H-pyrrolo[2,3-b]pyridine (5251ng)jjltetréhydrofuran ({10 m1)
was cooled to -78°C under nitrogen atmosphere, and to the
reactionmixturewasaddedO.99Msec-butyllithium/cyclohexane
solution (4.1 ml) dropwise. After the mixturé was stirred at
-78°C, ethyl chlorocarbonéte (389 pl) was added dropwise. The
reaction solution was stirred at -78°C for 30 minutes,
saturated agueous ammonium chloride (20 ml) was added, and the

temperature was returned to ambient temperature. The reaction
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NN- H6 NN 53-353-4H I NBr trans -103 WO
2007/ 077949 PCT/ JP2006/ 326327 Table 70 Pr Structure
Wh 301/ 0M8ad443( M H) - 53-2 MS: 430(MtNa) + 53-3  PCT/JP2006/326327
MsS: 176(MH)- 53-4 Ms: 372, 374(MrH)+ Exanple 1 5 To a
solution of 5-(4-chloro-IH pyrrolof 2, 3-b]
pyridi ne-5-yl)-Nnethyl -1, 3, 4- oxadi azol e- 2- car boxam de
(18 ng) in 1-nethyl-2-pyrrolidone (0.18 m) were
dded N, N- dibutyl -I-butaneam ne 50.046 n1§ ang g
SOLRLIeP AR UREBZ) S HeAni RbAdANBRAPARAFIBP {3208 ng)e
under anbient tenperature. 10 The m xture was, heat ed
exwﬁ%a‘?%t%wht%tagg@%fda%?i [ re§ 619218 Nhd@YeTr Afepashed
~the di sappearance. of the starting conpound was |,
Wil Ryl ndd L efheY ¢ e SindE ipys BagnereaMpIN sF 3t fgditered,
col um chromat ography (chl orof orm nmet hanol = 97:3 to
_an@5@q§po;@t@@tgmﬁer reduced pressure. The residue was
cis-5-(4-'"{[(1R 2R, 3S, 5s) - 5- hydr oxyadamant an- 2-yl ] am n
5 pup}fiefd By silica gel column chromatography (n-hexane) to -
-pyrrol o[ 2, 3-b] pyridine-5-yl)-Nnethyl -1, 3, 4- oxadi azo
obtaPn ebhpbxéantbeota928mathyhs-a- (whiteopopbulsExdhpte
2 To |-[(IS, 2R, 5S)-6, 6-di net hyl bi cycl o[ 3. 1. 1] hept -
" 1HZpytlokvhandami per{iéinagd-verkoaddatdea (§4bungonasf a
' 4-chloro- 20 1H pyrrol o[ 2, 3-b] pyri di ne-5-car boxam de
col83Blapy vhsdeust hyfu2dpyrrol.idone (0.6 m),
triethylamne (0.056 m), and sodium iodide (3 ng) ,
and The dqomgidure] wasPs¢parediat 4B30Cshioom 17 ttort»llowing

10 table was produced using the corresponding starting compound
according to theé method similar to that described in

Preparation 47.

Table 60
Pr _ Structure Data
H

H,C./ °CH,

HC, % -~CH,
47 e N MS'A17(M+N )+

H3C \ l/ O - a
|
L,

HE NaeNs
3 |
|
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After the reaction mxture was left to cool, to the

reaction -104 WO 2007/077949 PCT/ JP2006/ 326327
woreoovore4mer e added N, N-di et hyl f or mam de (0. 3pan/ypP2amid326327

water (0.1m ), and the reaction m xture was

di ssol ved. The reaction mxture was directly purified

by preparative HPLC (I.OrM NHUHCO3 + NH3 (pH = 9. 2)

:CH3CN = 98:2 to 30:70) . The active fraction 5 was

concentrated and dried to hardness to obtain 4
Preparasior €8) .6, 6- di net hyl bi cycl o[ 3. 1. 1] hept - 2-yl ] net h

yI}a n1|no) 1FprrroIo[2 3-Db] pyri di ne-5-car boxam de
(33.5 miptake £ Nl peadid 19y o it rpsisaidings acid
met hyl 4-(2-oxo- 3, 6- dlhydropyrazol
eSFﬂrSié]9yrr6r®P§m§Db?EyPEdhﬁérQFEPFryﬁ?a&aﬁﬁnmahJI-car
boxy late (40 ng) |n nmet hanol (0. 4 m) and di oxane

~difeopzopy}ennzladded (1mMBaléoudndodrBRPAREPSXi(deml) was

(0.22mL), and the suspension was refluxed for 2 hours
subj&heededar i gnogeiat i v dvast tovuedetron 15r eadn @ftmosphere,
tenperature, the pH was adjusted to 5 with 1M aqueous
antydeathtioat co@tC dfandl pHninbués er Afdlan iminambalesl, the
reaction solution was evaporated under reduced

" repeesenrsol Thiorobiaa dedutsdl vilt hest ool leeetted eby20 ml) ,- and |

¢+ filtration and washed with water to obtain

podréd- Dxioe 3, A2 didrvydraaiad dapepdsSanhpyionl chPeoB8id¢ 220 ml)
pyri di ne--1(2H) -yl )adamantan-1-carboxylic acid (32

ThetixtUpeampbedracted with ethyl acetate (20 ml) two times,
4- (2- Oxo- 3, 6-di hydroi m dazo[ 4, 5-d] pyrrol o[ 2, 3- b]

wapyetdiingr be2hp- y30 ad-) andeh pird t camiatyhhByaeods (EYnEpium
was suspended in N, N-dinmethyl f ormamde (1 m) To

sull B8t 8YISPEASE b 25 Wl &irriided caicReapeteBuiEl | eThe residue
~hydrochloride (17 ng), -105 WO 2007/077949

- waECEﬁéfﬁQQ§/§§6§ﬁflcé j@mﬂébmﬂﬁﬁuﬁﬂfdﬁﬁﬂﬂétdéﬁ%fﬁﬁ hexane:

di 1 sopropyl et hyl am.ne (62 pl), and
ethy®t B¥br3re$- dbmebbyk areRapnonyl p- ﬁ&é&@ﬂtkﬁbﬂ@no

hydr ochl oride (41 ng) successively, and the m xture
6-WR¥oro-5-nicotinic acid ester (1.23 g) as an orange solid.
The compounds in Preparations 48-1 to 48-5 shown in the

followingtablewereproducedusingthecbrrespondingstarting

compounds aécording to the method similar to that described

~in Preparation 48.

Table 61

Pr Structure ' Pr Structure

48 | Eg@(NH | | 48-1 l @

cis/trans mix
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10

stirred overnight at anbient tenperature. To the

reaction 5 solution were added ethyl acetate and
wowrioen779and t he organic | ayer was extracted. PCT/JP2006/326327

The. organi c | ayer was washed with saturated brine,

dried over magnesium sul fate, and evaporated under

reduced pressure. The residue was purified by silica

gel colum chromat ography (chl orof orm nethanol) to

obtain 10

N\ Pa d-)4- (2- oxo- 3 6-di hydr oi ' ni dazb[ 4, 5-d] pyr
reko | [ 2, 3- @ﬂgﬁdghmg 1(2FD-yPiadanantanskrgatb@éanlde
—(23—g)—Exarmpte5—To—asqtuti of —S=methytbenzoic

acid |(22.4 1-nethy|-2 pyr|rol i donec(Q.Ngn) mere'
added 4-[(% 1% CcH. |

azabilcycl o[ 32 o) tfﬁlyf)enlnog 1Fprrré1g ?}5
4Pné | - 5- car BoxPiRi Qe (42. 8 [nf) d

1- hydr oxybe riazole (22.]3 ng) Fu e , 1M

1-et hyl HEG. metdaplsam nogr opyl.) | -

carbodi i m de/ 1- net hyl - 2- pyr|r-ol i done solution-(0.225
m) was - and the mxture was stikrned for 4
hour s| at ter 20 being cool led, 4th agfion

sol utj on Gﬁiz iAec®l yChhur i fli ed by pr arfatfve HPLC
0

Yl g¥shem (1 + NH3 |(phLs 9. 29 = 98:2
to 30} 70). £ active fractjion was c ntra and
dried to nes &waln

r
4-{[ (B- exm®) (g--??eé’%yl benzoyl) -8 &y cis or trans unknown
azabiteyel ol 3- 21l oct -3y }dmnepl - IH-pywrolof2-3-bi
25 pyridi ne- -%@rb%?anlde (34.8 ng) as a solid. -106
WO 2007/ 077948 ["IP2006/ 326327 Exanple 6 To a

sol ution .of P-BAi noet h&A¥H2 (18 16 ng) in
- 1-methyl - 2- pyr 48l i|#en&800AM3HHHY) | wer e added ci s-4-

Al (1R 2R, 3S, bs}- d{ mpdr@oyadayant an- 2-yl ] am no} - 1H pyrr,
olo 5 [2, 3-b] pyrpdiMze-4aocqai+poxy| i ¢ acid, (41 ng) and 1-
hydr oxybenzolj§a30h& 18 §-0) Furt her mor e,

1-et hyl - 3-. - '
'(3-dinethy|a.?%oérMS 537(M+H)Fi.nide/1 net hyl - 2- pyrro

i don e sol utfdn Aﬁ%&éq*Mﬁﬁj added, and the m xture

Prmasrsiereg% for 6 hour s at 60C. After bei ng cooled
i sol ution

A mixture of ethyl 4,6—dichloro—5—nitronicotinic acid

mT

ester (333 mg), 4-amino-l-adamantanol (200 mg),

- diisopropylethylamine (219 pl), and isopropylalcohol (1 ml)

was subjected to microwave irradiation under nitrogen
atmosphere and heated at 90°C for 10 minutes. After the
mixture was cooled, benzylamine (157 ul) was added to the
reaction solution, the mixture was subjected to microwave
irradiation again and heated at 90°C for 10 minutes. After

being cooled, the reaction solution was diluted with ethyl

‘acetate (20 ml), poured into 1/2 saturated aqueous ammonium’
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10 was directly purified by preparative HPLC
(10mvt NHUHCO3 + NH3 (pH = 9.2): CH3CN = 98:2 to
W@00070)7949The active fracti on was concent r at edPEnaP2006/326327
dried to hardness to obtain 4-{[(2r, 5s)-
5- hydr oxyadamant ari - 2-yl ] am no} - N- (2- hydr oxyet hyl ) - 1H
pyrro |o[2,3-b]pyridine-5-carboxamde (22.-9 ng) as a
solid. 15 Exarrpl e 7 To a solution of ethyl
3-(4
Chh?’é]%@ﬁ)/(g’c@afﬁ%\ht EXIFAGERSH 1) ei%ﬁ%ﬁaof[ez 308 pyFYaitHEes
-5- yl)-1, 2, 4- oxadi azol e- 5- car boxyl at e ng) in
waahﬁéthythzbrbyﬁré@?d@hé (@rﬁsanyeﬁaénadaéaus magnesium
2-pi perazin-1-ylethanol (8.5 20 ng) under anbi ent
suléaper agflefiFheradxt e V\%Psl‘?rrﬁf%%ll"ét%%l §VaRRF e tnder
50C and stirred for 0.5 hour. After the disappearance
regficetiepseasurag CUMpORRL RS T ardnl ikt RheS1Hest diel
was purified by silica gel colum chromatography
colvhhocbf onat agt sipiny| ehl%rmfcvmaveu@f;n@b olbr aitntazl;rs-ethyl
25
6-(sn3RL4R1B8) ~4-{[(5- wd{payfz hgdmenyeihymipepenagrhinic
-yl] -107 WD 2007/ 077949 PCT/ JP2006/ 326327

"~ actdr bengk} {312, Agbxadi amobeaBgyl yolkdpyrrol of 2, 3- b] pyri

+ dine -4-yl]am no}adamantan-l-ol (22.6 ng) as a
yel | omé sdonpiureds 90l Pdepbxanpbess8l$-Taa 49elushornoin the
met hyl ami ne. hydrochloride (4.7 ng) in

foliHﬁﬁhWtaﬁoMWéﬁblpﬁi@ﬂ:ﬁJd&i 3sthy twer ecaddedoatiiyh starting
ci s-5-(4-

coﬁ\F6ﬂ;Rd3Ra35o5a).n§ h&dt@éwﬁ@'@}mtﬁmﬂlaﬂt&mﬂc&t We-quypribed

lnnge h@gthghng95 yl)-1,2,4- oxadlazole 5- car boxyl at e
-(14. nmg) and dii sopropyl am ne (0.0183 nl), and the
njraglgegyvas 10 stirred for 6-hours at 90C. After being

L.UUI .,u, lllc I ©dU IUII bUI ULIUII AS UTT¢E ¥ gﬁfllleu
B pt epar at PYEUFPHESsyst em|( FF 1MNH4HCEJ§ YENPSS(pH =
9. 2 3CN 90:10 to 20: [80) .| The g¢tive fraction
was' :on rated and driedijto ha'dne@\;‘ obt ai n

5- (41 {[ (2r, Bs)-5- hydr oxyadgmant ap- 2- yIf"ami no} - 1H-pyrro
Lo 1b

[2,3

0 HN._ N ‘ _ HN Ny
429 b] pyr bg,\}w\)/—dﬁa@t hg/g_-ll 2, 47 oxégﬁ%(&/c”?
6 NH | & NH

HO

cis/trans mix ~ cisftrans mix

HN lN\ HN. N
- H -
49-2 Og 7O~ -3 O~N]|;)\KOVCH3
N NH o _:N.H
2

H HO

cis or trans unknown Cis
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carboxam de (6.74 ng) as a solid. Exanple 9 To a
solution of cis-5-(4-{[(1R 2R, 3S, 5s) - 5-
whyaroxwadanant an- 2- yl ] am no} - 1H pyrrol o] 2, 3- bib@yar2doan26327
-5- 20 _
yl ) - N pi peri di ne- 4- yl -1, 2, 4- oxadi azol e- 3- car boxam de
di hydrochl oride_ (20 ng) in 1-nethyl-2-pyrrolidone
(0.25 m) were added
N- et hyl - N-i sopr opy! propan-2-ami ne (0.025 ni) and
debtec 63 kPAtifde (0. 043 ) under ambient tenperature

mnd [t he ngxtUuceuwas sti recf of 1 hour . sThectesé due

was-pur-et—by—25—stticqgget—rtotum—chromatography
(chliorofarm nethanol = 99:1- -0 7/ 077949
PCT JP326327 to 89:11) to %%Dn o
ci S{N- (I¥acetyl pi peridi ne{4-yl)t5 :
{[(1R 2R 3 - 5- hydr oxygdamant ar - 2- y| ] afiN }" 1H pyrr
gRlp| [2, 30? dige @yl )-4db-3 f- oxadi azobgs1: o CH3
\ : ng) "as ja yel ].owi sh whi t_% S |_||
Exanpl e 10 H ' : '

1-(5- am nof rrant an-2-yl )43, 6-d| hy. droi m @
[ 4, 5-d] mg'ref o[ 2tran®] pyri di ne- 2{ 1H) - oneyo cis
di hydrochl oride (15 ng) Jere. agded

¢ di chl br onet hane- net hanol and, saturated aqueous
sodi um hydr ogencaffbbhat €4 and the or gani c | ayer. was
extracted. 10- ThEpprganigzdayer was drjed over
magnesi um sul f at g, gmd TIMé T A MJrHlnw@ filtrate was
evapor at ed under d o G The) . residue was
) and

suspended in dic ..fluru....t%?%h )
triethylanmne (1B43r% Yﬁ%dgd_ahoride (4 pl)
were added. Thel| f x@uré"lS/\B‘}siiML)eﬂ_Qver ni ght at
-anmbi ent tenperatusa®-4The .15 reaction sol ution -
was. purified by Nkosgli cwsgﬁh aotwym  chromat ogr aphy .
(chloroform nethanol) to obtain N[4-(2-o0xo0-

Pr8pérdi hydr B0 m dazo[ 4., 5-d] pyrrol o[ 2, 3-b] . pyri di ne- 1(-2H

-)-yl) .adamantan-1-yl]propanamde (2 ng). Exanple 11

20 Tmhea sahpdired of Eiepaedfi{dR IR B3{vhs)irb-the following

hydr oxyadamantan- 2-yl ] am no} - 1H- pyrrol o[ 2, 3-b] pyri di ne
tabbe was produced using the corresponding starting compound

according to the method similar to that'described in Example

10w

Table 65

Pr Structure

o .
O o
5 O O }_ 3

Preparation 51

The compound in Preparation 51 shown in the following
table was produced using the corresponding starting compound

according to the method similar to that described in Example
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10

15

carboxylic acid (30 mg) in N, N-di met hyl f ormam de (0. 21

m) were added N, N -carbonyl diimdazole (22.3 ng)
wa@em7aMo4di et hyl ami ne/ net hanol sol uti on (0. 188CTP2006/326327

successively under 25 'anbient tenperature. The

m xture was stirred at anbient -109 WO 2007/ 077949

PCT/ JP2006/ 326327 tenperature for 18 hours.. Water was

added to the reaction solution, and the reaction

solution was filtered. The solid residue was washed
28with water and dried. The residue was purified by

thin-1ayer sihbieasgel colum chronatography 5

(Ch| or of or m—rettanot———16- 1) to—ontarnet 1y| ci s-4-

{[ (1R 2R 3S)59 5-%96?6&95@an&ntanQ?Rﬂ]an1no}-lFprrr

olo [2,3-b]pyri{dine-5-carboxylate (18 ng) as a

yel | ow sh mﬁite sﬁlid\ Exanplle 12 10 To a suspensi on

of rel-4-{[ , PR QS 5 :

hydroxyadan?#ﬁaw SQ;FggﬁrﬁH}-lﬁﬁ%y%%% ofﬁ 31b] pyri di ne
-5 carboxylic acid (85 Ngy in N N-di met hyl { or mani de
(0.4 mM) were added potassium carbonate (1%.8 ng) and
1-chl oroacetone. (0.0073m ), and the m xture was
stirred at anbient tenperature 15 for 5 hours. The
Teaction solution was diluted with ethyl acetate,

Prapshediwnt h2wat er and saturated brine, dried over
anhydrous sodiumsulfate, and filtered.. The filtrate
was 1@y apor bddeidinrdecaredunc 66 0pr eesir €40 The) ress dukded to
was purified by silica gel columm chromat ography

a fehheiehobm berkhanot) (bec2bbehbgladamantan-2-yl)amino] -
rel -4-{[ (1R, 2R, 3S, 5s) - 5- hydr oxyadamant an- 2-

1HYbaebner{ 2B pyI pokol2nd~b} pyrbokpeéabecanboxmyi ciaci d
2- oxopropyl ester (20.8 ng) as a white solid. Exanple

me#Ban@1a(suanenaston, sfdictare {1 @R ,2BndSHhperoPe@dted under
'hydroxyadanantan-z-yl]anino}-lkbpyrrolo[2,3-b]pyridin

hyﬁrégenli@nygbﬁgggﬂﬁzggﬂaoagglJﬁ@@@@ﬁﬁﬂ@%@ﬂécipitates were

dissolved by tetrahydrofuran and filtered out the catalysts.

The filtrates were evaporated in vacuo to give 4-[(5-
carbamoyladamantan—Z?yl)amino]—lﬁ—pyr;olo[2,3—b] pyridine-
S5-carboxylic acid (117 mg).

The compounds in Preparations 52—1.to 52-17 showh_in the
followingtéblewereproducedusingthecnrrespondingstarting
compoundé according to the'method similar to that described

in Preparation 52.
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carb

oxylic acid (45 ng),

triethylamne (0.077 m) and N[ 3-
(dlnethylan1no)propyl] N - ethylcarbod||n1de

hydr
f or
with

ochloride 5 (39.5 np)

2 hours at 60C. The

chloroforn1and et hano
dried over anhvd,ous

. The m
reaction sol ution was dlluted

acetam de oxinme (25.5 ng),
and 1-hydroxybenzotriazole (27.9 ng)
w7 d7ves hyl f or mam de

in
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5i due was pu
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d un

(chl
-met h
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roform 11— WO 20
anol .= Q: 1) to obtain c
R, 2R, 39 5- hydr oxyad
yrrol o[ Rs CHj ne-5

bwi sh whi lid. 5 Ex
@éa 3S, 5s) - 5-

N7/ 077
11T OT1T T

amant ar

s-N-(d

car box

A 6 1

/IO DI‘II 1D’)HORI 226
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I

4-{]
N N\ '

' NH (@]
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cis or trans unknown

52-8

5 To as;l%ﬂh
NH,

cis or trans unknown

52-9

cis or trans unknown

52-10

N

cis/trans mix
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hydr oxyadamant an- 2-yl | am no}- 1H pyrrol o[ 2, 3- b] pyri di ne

-5-
(O (

carboxylic acid (80 ing)
W@ 2008/0mi9¥9 wer e

added
7-azabenzotri azol -

in 1-

nmet hyl - 2- pyrrol i done

PCT/JP2006/326327

1-yl)-1,1,3,3 10 .

t et ranmet hyl ur oni um hexaf | uor ophosphat e) (HATU) . (139

! rrg)l
and

succ

Tapps

- N-ethyl
hydr azi ne
essi vel y under anbi ent

Ezlrregﬂfgr 3 hours at

éE?P olution were

-N-i sopr opyl propane-2-anm ne (0.17 m),
car boxam de hydrochl oride (32.7 np)
t enperature
anmbi ent .
added et hyl

The m xture
tenperature. To
acetate 15 and

pitis

opr opy! Se_trhelturand t he

i X

wasf i | tsrmedturEhe

SOt
acet
Cis-
hydr
-5-y
52y-all
4-(2
pyr i
susp

unde

I €51 uuc wdasS VVE:leEU
ate-'diisopropyl ether
2-[(4-{[ (I R 2R, 3S,5s)-5
oxyadamanf@apNg- yl ] am no
| )carbo drazi nec

owi sh white T 20Hsolid.

6-trichloro- 1,3,5-tri

r ice. -112 WD 2007/07

th—ett

+ -

4, 5-d]

azi ne

and dr

1H py
ar boxan
Fxanpbe 1

- Oxo- 3, 6Ny i mdazo
di ne- 1( I)daanantan
ended i n N, N-di met hyl f of

! 2’ 4’

| -carb
mam de

/949 P(Q

y1
i ed to obtaHn

rrol of 2, 3- 6*;@%;lﬁ¢9ﬂ
1de (90 Ep) as Nfl

pyrro ﬁé‘

oxam de (70 my) was -
(1diHsteredhtbrdt 53-17

) R hfown

~cool
tenp
adde
t he
524d<h

4- (2}

ne-
- Exam
-5-h

ng. The m xture was st
erature forH 4 yhours.

d sat yr, ous_, SO
bbt &, EEW Eol |
ed wth agi;gu

HdOet hyl
0XO0- 3, GHNlj roi m dazo
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aeefldt
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boni tri
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rred.d

i um hy

t anbient H

eaction solNti'on was
drogencarb ad
by filtr t|on ' NH

eto obt
pyr r oHNZ; ]pyr|d|

e mﬁg?ggrg% of 63-1

(4-{
cis or trans unknown

ylTa
zol e
52m)5
‘anhy

csol u
SO+—4

m no} - 1H pyrr@lo[ 2, 3- b]

10 - 3- c@ﬁxaﬁm de (30
wer e addethPyri di ne (37| P
dride (64 @4) under ice¢

LONn \W\Aac cfi-rrar{ ||nr~|ar
T OT1r VUL AAIERY LR AY Av] |

b cool i

)yridin

narlén

e- 5-yl 1 2 4- oxadi a
tetr
d trifb

(1
ng, and the reactlbn

N Ny '
«;Q\KOH

52-17 0. g
/ N
dmﬁemomenﬁ5&12

- ¢is or trans unknown
Table 68

Pr Data

52-1 MS: 355 (M+H) +

52-2 MS:370 (M+H) +

52-3 MS:168 (M+H) +

52-4 MS:267 (M+H) +

52-5 MS:316 (M+H) +

152-6 MS:313 (M-H)-
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anbi ent tenperature for 30 m nutes. Water was added to
the reaction solution, and the precipitate was
wa@oedozecwed by 15 filtration and dissol ved in. PCT/JP2006/326327
tetrahydrofuran (1 nl). To the reaction solution was
added 1M aqueous sodi um hydroxide (0.114 nl) under
ice cooling, and the reaction solution was stirred
for 1 hour under anbient tenperature. The reaction
TSz(HlLﬁia:m(cdmaﬁ.extra'ct ed with chl orof orm and washed
Pﬂ“' wbl%u. —The—20 orgarni c |ay€r wWas dried over

TTTA LILAYE

Sedhcenh _
S%UQI fi M§=B3$Ogi2l3i2d£ﬂ+éjeir+ col um chronatography
52¢€l ol MSeREilMMt-Harol = 100: 0 to 90: 10) to obtain
55-1d- { Mc22259)+80) hydr oxyadamant an- 2- yl ] ami no} - | H pyr.
591912%Ms:284 (M+H) + I R —

2. 3" Riodl R Y ) - oxadl azol e-3-carbonitrile
22§1§- §§y3§7é5392}’ 949 PCT/IP2006/ 326327 TQ) as a

o (I o 109 (» ] |

affpre€—Io L'Uulyl

522142- M@n 3’55er1'|Hl‘l\Trlr oim uazo[ 4.5 d]py"re'ro
5{2215’5- T@vrlﬁ@l(ll‘ﬂé'ﬁiﬂm—h yl)adamantan-| -yl ] carbamate (118
5hgl6 5 IkadMRULOONded ODG 1d) 8: XaA6 (PH, 2) all) 64KR .29 (10H,m),
+ hydr og¢hl.83i (4 Hacidd/JeHea Rarte 2HE.) 7 4nd0)6 was Salddie ) Mnd 27 +H
m xtune+was stirred overnight at anbi ent tenperature.
57015 he Meacld @ 9ol ution was added ethyl acetate, and
—the obtained sofTd was coltected Dy fiftration and .
washed with ethyl acetate to obtain 10 .
1- (5-adamant an- 2-yl ) - 3, 6- di hydr oi m dazo[ 4, 5-d] pyrrol o
prEBaBablpyr 6di ne- 2(1H) - one di hydrochloride (108 ng).
EXanpl €eSI9 To

- 3- (%He%&&ﬁémbfﬁzyieﬁafﬁﬂmﬁ|wpb@<mzsy394 shown in the
7-{(5- hydr oxyadamant an- 2- yl ) am no} - 3H i mi dazo|[ 4, 5- b]

oi@oQYﬁbdﬂa{@I@w‘é@rQPééﬁkgg ity thB) c¥BSe 6888ing starting
trifluoroacetic acid (1.7 m), and the m xture was - -

.coﬁgbuﬁﬁe&@éfcﬂ% &y thteexﬂ@@rl@& W i Ofr Q¥eEAb8Mesdhfbed in
action solution was neutralized wth saturated
EXQHHEQU§6§OC{I um hydr ogencar bonat e

Anpeir i ol £ ot o oA £ 11+ o
LI < A

uul T T U] cu

Tl £ 1 4+ 4
e Tt attc was

-

Table 69

Pr Structure ' Pr . Structure

. : H -
, : N lN\
N . " C*ﬁch3 Q\;Q)\\
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: S)\Cl HNg '

cis/trans mix

H
. W
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7
=N\
=7

53-3 53-4

Br trans
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and extracted with ethyl acetate and tetrahydrofuran.
The 20 organic layer was washed with saturated brine,

waledogd7over nmagnesi um sul fate, and filtered. A¢EIP2006/326327
filtrate was evaporated wunder reduced pressure. The
residue was purified by silica gel colum
chr omat ography (chl orof orm nmet hanol) to obtain
N- (4-fl uorobenzyl)-7- {(5-hydroxyadamant an-2-yl ) am no}
25 -3H—iwidazo[qaiﬂbﬂpyridine 6- car boxam de (31 ny).

. -114 WO 2007/ 077849 PCTEIR %000t S 26327 Exanpl e 20 To a
sol ution of 4-{ Bgllbb ggffyy(éig?ﬂanantdn 2-yl]
am no}-N-(tetra g9~ 4rM§¥4§@ MFN4 PXY) - tHpyrrol of 2, 3-
b] pyridine-5- QBQQXdlmgelyg nol (0.525
m) was added 5rz2itijyd @§n3@§|§7ggmggpxnan | solution
(0.205 M) under—ambient tenperature. The reaction
solution was stirred under ambient tenperature for 2
hours. To the reaction solution was added ethyl
acetate, and the precipitate was col |l ected by
filtration to obtain

ydroxy-4-{[(2r, 5s)-5- hydroxyadanantan 2 10
o}-1H pyrrol of 2, 3- b] pyri di ne-5- car boxani de

hydreshy oL t§&§ gﬁ)53%4acM@5£@-§9L§9rr§%éW9' gf To

: utlon 0 triisopropylsilyl oxy]nethyl}
pygﬂ§¥§é gblkhﬁgEPil 4 ~0X dla%gle 2-carboxamide (18

0|n1dazo yrrol o

mgg i%S?ﬁﬁ§£mgh”§d§gét%&$88né4§o”§é h) ¢ GbEaNYABAbURaR-
aibgELIRYSKLETHRARIRL! 167 e hE) [ aRuTL Eu 38 oLt isey

ure was’'stirre erhl ht at

I
4- g@éaggé?ganggﬂdg oreégae rea t|88e§o ﬁb&g%tmg%mperature

uce ssure. e resi

f d b | i |
Thgg%%y Sgge ?gheﬂé?ﬂah%ﬁ?d{%g%g¥a$Ch{?@aéqghggs 1rred for

2 it ol bLe, B A2 05 DT prt.aoﬁ%éﬂgzﬁw%ﬂ% was

whi t lid. T
as @rt&13?€1§%5% §§ES§P22Wh?dPB%&%&&%&ﬁyaﬁlélﬁﬁ]§ﬁ9n8flfm“

chromatography(chloroform:methanol==97:3't085:15)'Uoobtaln

c1s—5— 4- {[ (1R, 2R, 3S, 5s) -5-hydroxyadamantan-2-yl]amino}-1H.

—pyrrolo[2,3—b]pyridine—5—yl)—N—methyl¥l,3;4—oxadiaiole—2—

- carboxamide (19.8 mg) as a white solid.

Example 2
To l—[(18,2R,58)-6,6—dimethylbicyclo[3.1.1]hept—

2—yl]methaneamine (61 mg) were added a solution of 4-chloro-
1H-pyrrolo[2,3-blpyridine-5-carboxamide (39 mg) in l-methyl-
2-pyrrolidone (0.6 ml), triethylamine.(0.056 ml), and sodium
iodide (3mg), and the mixture was stirred at 130°C for 17 hours.

After the reaction mixture was left to cool, to the reaction
‘ ~104- "
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25 pyrrol o[ 2, 3-b] pyri di ne-5-car bohydrazide in

1-nethyl -2- -115 WD 2007/ 077949 PCT/ JP2006/ 326327
w@yoororisdone (1 m) were added triethyl orthof BCTEr2006/326327

(340 pl) and. p-toluene sul-fonic.acid nonohydrate

(5.6 ng). After " stirring at 120C for 30m nutes,

triethyl orthoformate;(340 wul) and p-toluene sulfonic

~aci d nonohydrate (5. 6ng) mere added. 5 After the

m xture was stirred. at. Stfor 40, tes,

mixeaee i vir s AATDA \bbsdlé‘iﬁtr Jﬁ{gzo@’ Fin) and water
chl or of orml net hanol  sol ution, and mashed W th
(0 shindp at &0 4HESRAC SR BARBPE&HHohEE 85O LTRE - or famireaction
| ayer was dried over.nmagnesiumsulfate and filtered.

mi Aher ¢ Wasr & ke Glaky BVAp &L aEdY Hﬁ@@ﬁrﬁéaﬁeélfl& &58mtaNH.HCO;
The 10 resi due was purified by silica

.;+ N andt ©g? aphyCH{CEhFoP 8t 8r b : tﬁ%holﬂgﬁba&&%¥Q1fraCtlon

rel-(Is, 3R 4R, 5S) - 4-

wa$[d@@d¢ﬂth@&§d€@hql§r56@1t® Hapstaeds et 0 20ptainH pyrr ol
o [2,3-b]pyridine-4-yl]am no}adanmantan-1-ol (28 ng)

({ &ands, 2R, 5S8) -6, 6-dimethylbicyclo[3.1.1]hept-2-yl]lmethyl}a
rel-(lIs,3R 4R 5S)-4-{[5-(1, 3, 4-oxazol e-2-yl)-IHpyrro

" mino 51 f2pBr bd by 2 0B Ale} By yifane nb} cadaoranade| ¢33 . { #g) as a

* nmg). Exanple 22 The cis-trans m xture of
soMNedcyanonet hyl ) - 4- (2- oxo- .
3, 6-di hydr opyr azol o[ 4, 5-d] pyrrol o[ 2, 3- b]pyrldlne 1(2FD
Examyl ¢adamant an-| - car boxyl ate was separated by HPLC
(aqueous 20 (NH4) HCO3- aqueous ammonia (pH = 9. 2)
acetOnh tshdBIns Dowbhhai iyl ad f (2edkon3 [ 8-dPh yhaypngazolo
peak with a short retention time and another fraction
4(Q5dWF}rB@meg 3-pepkrwbt heall Png-y el eabineAtahk-Mecarboxy
e 23 -116 WD 2007/077949 PCT/ JP2006/ 326327 . .
laéfe(% Mt met¥hABLNQ) -4 H1pYah@kabzadebl Py4 indiynead added
car boxy |c acid (17 ng) and triethylamne (15 pI) wer e

1Mk $SOLYE L ddk i PN (1QeD (0. 22m1TQ bhE Mh&tdlihdvasion was
added di phenyl phosphoryl azide (DPPA) (18 pl) at 120C

re¥Dd8Ed for 2 hours . The reaction solution was cooled to
ambient temperature, the pH was adjusted to 5 with 1M aqueous
hydrochloric acid and pH 4 buffer solution, and the reaction

solution was evaporated under reduced pressure. The obtained

. solid was collected by filtration and washed with water to

obtain 4-(2-ox0-3, 6-dihydroimidazo[4,5-d]pyrrolo[2,3-b]
pyridinefl(2H)—yl)adamantan—l—carboxylic acid (32 mg):
Example 4

— (2-0x0-3, 6-dihydroimidazo[4, 5-d]pyrrolo (2, 3-b]
pyridine-1(2H)-yl)adamantan-1l-carboxylic acid (50 mg) was
suspended in N,N-dimethyl formamide (linl). To the suspension

were added aminoacetonitrile hydrochloride (17 mg),
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5 stirring. The mxture was stirred at the sane
tenperature for 2 hours and-cool ed to anbi ent

wo eoperature. The obtained solid was col | ect eBCh¥P2006/326327
filtration and. washed with acetonitrile to obtain
(adamant an- 1-yl ) - 3, 6-di hydr oi m dazo[ 4, 5-d] pyrrol o
[2,3-b] pyridine-2(1H)-one (11 ng). 10 Exanple 24 To a
m xture of 5, 6-di am no-4-{ci s-5-hydroxyl -2- ' :

adamant yl ] am no} - N- et hyl nj cot.i nam de (9 and
1-fe¥<#%?w¥erll%>?*fﬁb%6$i%t(@ 8{1@9 15 5 )S%@pé{&a?égg)lamm,e (62ul),
concentrated hydrochloric acid (5 }il), and the
angj kr ety had— héad BBe Bl Y bamenepFoBY hbTUFR P28 ARLER bei ng
cooled, the reaction. solution was diluted wth ethyl
hydeechieride ffl mahdsyacaraiedliquabdstasdnurfture was
hydr ogencar bonate (10 nl) was added. The organic |ayer
stivased exveaeiedt . atir pdiever ta@pRE3F UAEsul TatEe afRpCtion
concentrated. The residue was purified by silica gel
sotet uam wéworraidayt &ty 2@ cechiter endrvat et RiMdIHhe @rganic
obtain 7-{[ ci s-5-hydroxyadanmant an- ' B

" lageyl Yasi est raknedhy| TI8H- ¢ nd afaizo[ Ya Beh] W3e i wh sfeed-with

carboxyam de (0.5 ng) as a pale yellow solid. Exanple

© saPbrated tuire ofiraedt de antagird dein{ 89 fpk}, aand feoragicrated

v acid 25 (342 pl) was stirred at 60C for 2 hours.

undéteretiheedi ptasdure 11 7THAD R2O0H QY 7840 purified by silica
PCT/ JP2006/ 326327 was cool ed, a sol ution of

gel- ¢@iaflamantyhatbgeapbyanthoebe formotnenhande) (260ochgpin
in dichloronmethane (1 mM) was added dr.opw se. The

N-feashbRBt Ry X} vae (pasxstBl bedihgtirathi dato [4ehpdl ayurelo
for 1 hour and at 50C for 2 hours. After being 5

[2¢90begyriBEnEeacbHpAyM) ¥HEmanvas-evapebakenideder3 mg) .
-reduced - pressure. To the residue were added ethano

ExbdpMt) 5 . tetrahydrofuran (1 nl), and water (1 m)

— Then, 1ron powder (169 ng) and ammoni um chl oride (16
nmy) Perg adoedide bhes3nhXtHyEbenZbecNb¥iyr €2%a%8 mg) in
stirred at 120C for 6 hours. After being 10 cool ed,

1-hBenyh xbupg - vBS 1 @¥ARON Bt efl1yNdeLer gddead 4P g9sUKe-To
azabicyclo[3.2.l]oct—3—yl)amino]—1H—pyrrolo[2,3—b]pyriaine
-5-carboxamide (42.8 mg) and 1—hydroxybénzotriazole (22.3 mg) .

Furthermore, 1M l-ethyl-3-(3-dimethylaminopropyl)-

. carbodiimide/l-methyl-2-pyrrolidone solution (0.225 ml) was

added, and the mixture was stirred for 4 hours at 50°C. After
being cooled, the reaction solution was directly purified by
preparative HPLC system (10mM-NH4HCOs3 + NH; (pH = 9.2) :CHiCN =
98:2to 30:70) . Theactivefractionwasconcentraﬁedanddried
to hardness to obtain 4—{[(3—exo)—8—(3—methy1benzo§l)—8—
azabicyclo[3.2.1]oct—3—yl)amino]}—1H;pyrrolb[2;3—b]
pyridine-5-carboxamide (34.8 mg) as a solid.
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the residue. was added saturated aqueous sodi um
hydroxide (10 nl), and the m xture was extracted with
werdwh7meet ate. The organic |layer was dried ORET/JP2006/326327
magnesium sulfate and filtered. The filtrate was
concentrated under reduced pressure. The 15 residue
was purified by silica gel colum chronmat ography
(chl orof orm nmet hanol ) to obtain
7- (2- adamant yl ami no) - 3H

EX3E )[ 4, 5- b] pyri di ne- 6- carboxyanide (110 ny) as a
white SO|Id Exanpl e 26 m xture of isopropyl
6- (EhZY| TR U RN 4O§ [%T%mBDO%’i/}d?%%Jyaﬂ%l%ﬁt%W 21y ]

am no}-5-nicotinate (90 ng) anmoni um fornate (236
1- rngshy AT VEE RARBPD Aad0 a@d@a 1684 paffdafufit8ndcar bon
(50% wet ) é40 % and the mxture was stirred for 5
[ hbRir 2RupBeds) ref vdrpyyademant e Agy ébameno ) rhB-pyrrolo
reaction mxture was 25 filtered to renove catal yst.
[2Thebipyridirenwascevherni iat edid. (418mg) w@d2807/ 077949
PCT/ JP2006/ 326327 under reduced pressure. To the
hydeskdoenveteiaddéd t{itBebhyf) orE&mﬁh&rm@@ﬁ((ﬂfﬁtﬁylaﬁd
concentrated hydrochloric acid (31 il), and the :
(BﬁdxmetbyMamlsbpropglafcanboémumuéﬁﬁéraeuhelférpyzrolldon
* hours. After the reaction mxture was diluted with
e ®bhytidnacktr & (120 wals) adslatiyr ahddt bguexisusediammstirred
hydr ogencarbonate (20 m) was added. The organic
fokayrbuvwasatesvract emf t €lr bed novesol sdagnés vaasuidatssylution
and filtered.. The filtrate was concentrated under
wakedlueedt py asstt Bied hey peepduatiae ABLCT i 20mMbYHSEOca NH;
gel colum chromat ography (chloroform nethanol) to 10
(pAbEabN2) :CH3CN = 98:2 to 30:70). The active fraction was
i sopropyl -rel -7-{[ (1R, 2R, 3S, 5S) - 5- hydr oxyadamant an-
coRc¥hl agtBa} a3kt titidazeb4nbrbhpyei dbnepacar hoxyl(@tess) -
(45 mg) as a white solid. Exanple 27 To.a sol ution of

.5—ﬂ{ﬁQéxDMQéﬁéM@gﬁnﬂnyﬁmaﬁle) -%5 (amhp@koxyethyl) -1H-pyrro

H pyrrol o[ 2, 3-b] pyridi ne-5-carbonitrile (100 ng) in
1o?gZBaﬁ?by£§dmhk ~vwers raddedihrdrozybaniyneaBydr aehliari de
ng S .

Example 7
To a solution of ethyl 3-(4-{[(2r,5s)-5-

hydroxyadamantan—Z—yl]amino}—lH—pyrrolo[2,3—b]pyridine—5—

. yl)-1,2,4-oxadiazole-5-carboxylate (25 mg) in l-methyl-2-

pyrrolidone (0.25 ml) was added 2-piperazin-l-ylethanol (8.5
mg) under ambient temperature. The mixture was immediately
warmed to 50°C and stirred for 0.5 hour. After the
disappearance of the starting compound was ascertained, the
residue was purified by silica gel column chromatography

(chloroform{methanol = 96:4 to 87:13) to obtain cis-

'(15,3R,4R,55)—4—{[5—(5-{[4—(2—hydroxyethyl)piperazin—l—yl]
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and sodi um hydrogencarbonate (82 ng), and the reaction
solution was stirred at 90C for 18 hours. The reaction

wGe odoanTOm was concentrated under reduced pressSPCEIP2M26327
the 20 residue was purified by silica gel colum '
chr omat ogr aphy (chl orof orm nmet hanol = 100:0 to 90: 10)
to obtain '

N - hydroxy-4-{[(2r, 5s) - hydroxyadamant an- 2-yl ] am no}- 1H
cagbRhvi o L65 L IOk F60bTATHL “LApyrrelot2, $76) Pkidine
N - hydroxy-4-{[(2s, 5r)-hydroxyadamant an 25 , _
—42¥9ﬂ?@hﬁﬁg?dimﬁb9ﬁﬁﬁﬂ6Pé,32%} yPPYi RE- 8- ¥SFhBYYShi HhALe
de -119 WD 2007/077949 PCT/ JP2006/ 326327 (35 ng) as
sodidhite solid. Exanple 28 A solution of

rel-(12)-N -{[(4-{[ (1R 2R 3S, 5s) -

~ Exgmpydr Bxyadanmant an- 2- yl ] ani no} - 1H pyrrol o[ 2, 3-b] pyri d

n-5- 5 yl)carbonyl Joxy}ethani m dam de (16.2 ng) in N, N
di rethyd faﬂlrrmﬁcu‘eO(me&thrt\z)lawaﬁeshVﬁr@@héPrlG@ formxp in
hours, then stirred at 165-C for 1 hour. The reaction -

l-mexhyile2wagrrdilidoed WtB mihykWeaecetdded eéblédcwsth— (4~

1. 0% sodi um chrol i de aqueous solution, water (three

{ [{1RpER, 3apdsbrbnkyddpkgddementaf-BdaghésmianosgullHapgrrolo(

» filtered and evaporated in vacuo. The . resi due was .

2, pubi pyeddbyesbl-yta-gek, debuadiebhpdrabognapbyylate (14.8
(chl orof orm net hanol, 15:1) to give -

mgl ebnf18i3BpApRpbHlahine (0.0183 ml), and the mixture was
{[5-(3-nmethyl -1, 2, 4- oxadi azol -5-yl )-1H-pyrrol o[ 2, 3-b] p

_st)iﬁ:lkéd foir 4 Mblhiram o *adanaptan-deidlg 6ol eny) tAS Beaction

orange crystals. 15 Exanple 29 . To a solution of

-~ sol@kidn{iddRi12RtAS BSri%ied by preparative HPLC system (10

- hydr oxyadamant an- 2-yl | am no} - 1H pyrrol o[ 2, 3- b] pyri.di ne

mM=RH,8E6 PPhydr azii deoi p) 1erpdind 98- pyraeobiodene .( 1THE)active
were added .triethyl orthoformate (340 pl) and

£ rBrk@bHeng sSkebherhe rackd 2QdTeRabydrat 8al8n6sBOko obtain
After the mxture was 'stirred at 120C for 30

5;WMDWHQ§I,5%5e%hxbdge&pgagﬁgakgnca4?19bhiaad-nﬂtgl@%@Qo
sul fonic acid nonohydrate (5.6. ng) were added. After

[ZEQQb]pyridine—S—yl)—N—methyl—l,2,4—oxadiazole>3—

it

carboxamide (6.74 mg) as a solid.

ExamEle 9

To a solution of cis-5—(4—{[(1R,2ﬁ,35,55)—5—
hydroxyadamantaan—yl]amino}—lH—pyrrolo[Z,3—b]pyridine—5—
yl)-N-piperidine-4-yl-1,2,4-oxadiazole-3-carboxamide
dihydrochlor£de_(20 mg) in 1—methyl—2—pyerlidone (0.25 ml)
were added N—ethyl—N—isoprppylpropan—Z—amine (0.025 ml) and
aéetic:anhydride (0.043 ml) under ambient temperature, and the

mixture was stirred for 1 hour. The residue was purified by.

‘'silica gel column chromatography (chloroform:methanol = 99:1-
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m xture was stirred at 120C for 40 m nutes, the
reaction solution was extracted with 20% chl or of or mf
waoredonarmk sol uti on 25 and washed wi t h sat ur at eRCEHIpRPO@UR6327
sodi um bi carbonate. The -120 WD 2007/ 077949
PCT/ JP2006/ 326327 organic |ayer was dried over
~magnesium sul fate and filtered. The filtrate was
concentrated under reduced pressure. The residue was.
purified by silica gel chranatogiafh -
tO(%%i%}bf%@n@m%@h%n%+§ Nol %b%%?h B P%?%d%%?aﬁrs%ﬁ - (4
[1-(di et hoxynethyl)-5-(1, 3, 4-oxazol e-2-yl)-1H pyrro
[(bR 7B, 35 bhpyT dmh@rquww%?%d%nﬁm%rﬁlv%rlf(lzeﬁﬁyolo -
and to obtain
[2r2tbpyr BR AR 5Syly=1{ 3. 4taxadiaprhooPe- 92 yppramide (7.8
1H pyrrol o[ 2, 3- b] pyri di ne- 4-yl ] am no} adamant an- | - ol

mg) 79s agyellowiExanphet80sTbid. sol ution of -

N - hydroxy-4-{[(2r, 5s)-5-

Ex@m@l@x&@danantan 2-yl]lam no}-1-H pyrrol o[ 2, 3-b] pyridin
e-5- :carboxi mi danide (45 ng) in dichl oronethane (0. 45
m) Wwwkb(3&hhih@@démﬁm&ﬁﬁfﬁ?¥ﬂ)-én@%@t@chOémh§dZ¢de
(19 pl). The 15 reaction solution was stirred under

- [4pbbd Epyrtehpe? aBubgpfoidiRe ARt B) -Fnetdichydamth bowride (15

v solution were further added pyridine (32 pl) and

mg PGirieCaaabydiidel ¢ Adngxlhane-amst Hdreo ¥ eact $ otu sat ed iagueous
was stirred at 60C for 2 hours. To the reaction '

5080 thyQlt oRsh cafriydrizare added Heyok danec (G yembgs eanudadved.
m xture was stirred 20 at 90C for 16 hours. The

Thé RAGHHrAR 58\ 8t et WasSe @veachegnsb i im stiilfertef snonfdndered.
washed with water. The organic |ayer was dried over

ThaBgnesi HpeSYhEateappdat bt gna@dr Fbeauckdl prakeuwas The
.concentrated under reduced pressure. The residue was

regyahélﬁgs Byspkhisa g8l agehuBbombERRBEOg@BhY1),  and
(chl orof orm net hanol = 25 100:0 to 90:10) to obt ai n

7
tr%!ec%ng[éragg)ég(ﬁziégzg%(d&’brépgnéyl -kl MRL2007{1074848 added.

- th@¥AdiazA Ga3-H drddh Byerakgh?. B BhBYEhd fende yhi @ Nolrhe

reaction solution was purified by NH silica gel-column'
chromatography (chloroform:methanol) t6 obtain N-[4-(2-oxo-

3,6-dihydroimidazo[4, 5-d]pyrrolo(2,3-blpyridine-1(2H)-yl)

~adamantan-1l-yl]propanamide (2 mg).

Example 11

To a solution of cis-4-{[ (1R, 2R,35,5s)-5-
hydroxyadamantan-Z—yl]amino}—lH—pyrrolo[2,3—b]pyridine—5—
carboxylic acid (30 mg) in N,N-dimethylformamide (0.21 ml)
were added N,N'-carbeonyl diimidazole (22.3 mg) and 2M

dimethylamine/methanol solution (0.183 ml) successively under

‘ambient temperature. The mixture was stirred at ambient
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.adamantan-1-ol (10 ng) as a white solid. Exanple 31

To a solution of N -hydroxy-4-{[(2r,5s)-5 5
whyaroxwadamant an- 2-yl ] am no} - 1H pyrrol of 2, 3- bp@yar2doan26327

-5- carboxyi mdam de (25 ng) in N, N-dinethylformm de

(0.5 M) were added pyridine (9 pl) and 2-ethyl hexyl

chl orocarbonate (14 pl) under ice cooling. The.

reaction solution was stirred at anbient tenperature

for 2 hours. To_ the reaction_solutiqﬂkég was added .
tempeed tuTRel oF xt BirtOWas - eXlatdct tF i d 't OfRefr i S afridt o

washed with water. The organic | ayer was dried over _
sohagheri 1S ifareagtdon spérsdonThastfitaredwasihe solid

concentrated under reduced pressure. The residue was
regidgel ved vashef NVEHFReVAYEF orhdnflaécdo. sThe )reamidue was

xylene (0.5 m), and the 15 reaction solution was

pusifieddontthbo-ayer 21 hbgpsgehf cetunrfechrematperaphy

solution was cool ed to anbient tenperature, the
(chiecopotrmt emebanol | eciedlbytei pbratnomeadhdlwashed-

with-a snmall anount of ethyl acetate to obtain
{[(LB,2R) 34, 63} ahi-hppgypayatemantan-2-yl]amino}-1H-pyrrolo

[3,4-d] pyrrol o[ 2, 3-b] pyridi ne-1(6H) -yl ) adamant an- |- 01

" [2(8-bPPyrmfiins-a-whibexgbdhid. (ERanp) ea82aTgealswliahi shite

v+ of 3-(4-chloro-1H pyrrol o[ 2, 3-b]
sopydl di ne-5-yl)-N'(2-net hoxyet hyl)-1, 2, 4- oxadi azol e- 5-
car boxam de (35 ng). in 1-nethyl-2-pyrrolidone (0.35
Exfhplwere 25 added N, N-di butyl -1-butanam ne (0.078 n)
and cis- -122 WD 2007/ 077949 PCT/ JP2006/ 326327
(1S, BR 4Rs 5P eds avi nopdagbAt ant (1 R12R 385 H3 ) ubder
anbi ent tenperature. The m xture was inmedi ately
hyBeakeddbRaAf8RC and) ast hbhedufpyrioheyre, 3AbY gy riHene-5-
-di sappearance of the starting conpound. was

ca@B68ll aknad g Wateaigwas wddedi hothPerseashion ®. 4 ml) were
solution, and the solution was filtered. The solid

adh€ai gUeaswasmaghsdnutbh (18t er mgndadai €dchTBeosekidne .
residue was purified by thin-layer silica gel columm

(0CBbHoaRL{ 109" QHBM_:he mixture was stirred at ambient temperature

for 5 hours. The reaction solution was diluted with ethyl
acetate, washed with water and saturated brine, dried over

anhydrous sodium sulfate, and filtered. The filtrate was

. evaporated under reduced pressure. The residue was purified

by silica gél column chromatography (chloroform:methanol) to
obtain rel-4-{[ (1R, 2R, 3S,5s)-5-hydroxyadamantan-2-
yl]amino}—lH—pyrrolé[Z,3~b]pyridine—5—carboxylic acid
2-oxopropyl ester (20.8 mg) as a white solid.

Example 13

To a suspension of rel-4-{[(1R,2R,3S,5s)-5-

‘hydroxyadamantan-2-yl]amino}-1H-pyrrolo[2,3-b]pyridine-5-
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(chl orof orm net hanol = 12:1) to obtain cis-N{1

[ (IR 2R, 3S, 5s) - 5- hydr oxyadamant an-2-yl ] -1, 6- 10
waldogdropyr azol o[ 3, 4-d] pyrrol of 2, 3- b] pyri di ne-BewiB2008/326327

(2- nethoxyethy.l)ethanediamde (18.1 ng) as a

yell owi sh white solid. Exanple 33 To a solution of

3-(4-chloro-1Hpyrrolo[2,3-b] 15

pyridi ne-5-yl)-N-nmethyl -1, 2., 4- oxadi azol e- 5- car boxam d

e (14.2 np) in 1- nethyl-z-pyrrolldone §9 142 n1) wer e
caplierdl 1, AP EP bt §I M9 bue GREATHES (0¥ 6UB7 (AP) Safg) » and

cis-(IS, 3R 4R, 5S)- 4-ani noadamantan-l-ol (25.7 ng) The
1-hystrexebemeosriarelef 627 - 2000 b thEsNuéiLﬁ@tayﬂrﬁ@%mv@e

reaction systemat 200C. After 20 bei cooled t he

(lr@&cmlbnwgoeuad@ﬁdmb§1atheé@myn9uﬁDfDé and N-[3-

preparative HPLC system (10mM NHAHCO3 + NHB (pH = 9.
(d2hethgH3CN ) p86pEL1 oN26eBhYylcThkeodtingde hydrochloride
fracti onwasconcentrated to obtain
(381 S-my Y 1- m&&Rm29t3$e5@¢s5shydx@iwauaﬂahpamszay1$01C6 The
di hydropyrazol o[ 3, 4-d] pyrrol.o[ 2, 3-b] pyridine-3-yl}-N - .
re2bthehhybetbaondivari del(tédliwirgh ablarsébird. and28ti@nol,
2007/ 077949 PCT/ JP2006/ 326327 Exanple 34 To a '

" waSHspenstBnsefudafE@2brha}; Sdbigdr oxgadanaptanu?- sodium

¢ yl]am no} -1 H pyrrol o] 2, 3-b] pyri di ne-5-carbonitrile (60

sullBhtel Nah@l BENEerOd.6 THe FEYEratsedas htaseot seebaznder
(355 nmg) and.5 trifluoroacetic acid-(0.15 m), and

rebifiBell ytEESuNAS Sthd ressidbe W04 folir bf hodrisy dolibe gel
m xture were further added thiosem carbazide (35.5

co@g%naegrbﬁhﬁb§959ﬁ9eQbﬁ@@kngleﬁeﬁhhnolanﬂotB@taln
m xture was sfirred at 90C for 51 hours. Furthernore,

bi carhazide (X728, 18) swassaddadoxghdahmie tEnxbu 2]
re&aSQggngtlg?gd g? 90C for ZS\Aﬁours9 Tﬁg§regct|gn ¥e]

améﬁbwtnﬁn p@§olel5abLEu§9rwu&he8@tynaksgb@ﬂyqq@§ysodlum
rogencarbonate and extracted wth ethyl acetate.

-etﬁaﬁlma%aae' R¥EI gWAY) Washedcewpbhquater and

saturated brine, drled over anhydrous sodi um
Examgle 14

To a solution of cis—4—{[(lR,2R,BS,55)f5—

hydroxyadamantan—2—yl]amino}—lH—pyrroIo[2,3—b]pyridine—5—

" ‘carboxylic acid (30 mg) in N,N-dimethylformamide (0.9 ml) were

. added N,N'- carbonyldiimidazole (83 mg),

N-ethyl-N-isopropylpropane-2- amine (0.018 ml), and carbonic
acid-guanidine (1:2) (82.5 mg) successively under ambient

temperature. Furthermore, after l1-methyl-2-pyrrolidone (0.3
ml) was added, the mixture was immediately warmed to 60°C and
stirred for 5 hours. The mixture was evaporated under reduced

pressure and dried. The residue was purified by basic

'thin;layer silica gel column chromatography (chloroform:
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| 'mefhasoé]pyﬁra?néol?é

sul fate, and evaporated under reduced pressure. The.
residue 15 was purified by silica gel.colum
w@ booowetvegr aphy (chl or of or m net hanol ) to obt ai PCT/JP2006/326327
(1s,41~)-4-{[5-(5-am no-
1, 3, 4-thi adi azol e- 2-yl ) - 1FprrroIo[2,3-b]pyr|d|ne-4-
yI]anino}adanantan-I-oI (8.3 ng) as a ,white solid.
Exanpl e 35 20 To a solution of ethyl
2- 0x0- 3, 6- di hydr oi m.dazo
¥919|§aaaﬂaﬁ@aﬁmPH9WftEYée2ebx5a.az
ol e- 3-carboxylate ( ) in tetrahydrofuran (1 m)
[WaB, aBdéd; 5$Drﬁrﬁﬁ¢éPﬂﬁﬁ ﬂﬁ?ﬁ?ﬂﬁlaeyiiémhﬁ? Yander ice
cooling, and the mxture was stirred for 1 hour at
1Happreatof énpebapyir édime-pheapBokertdronl8ol ulBonadas
added 1M aqueous sodi um hydroxi de. The -124 WD
ye2007LeR79R9tPCIPIPR006/ 326327 mixture was stirred for
30 mnutes at anbient tenperature and extracted with
Exginpbeoldbrm The organic |ayer was dried over -
magnesium sulfate and filtered, and the filtrate was
conceat & asetutinderof edused- pt €sBuUZR, 3ThksieStdue was
purified 5 by silica gel columm chronmatography

" hylebkondkmantamephabdhhiho} -oBtpynarolo(2, 3-b]lpyridine-5-

v 1-{5-[3-(hydroxynet hyl ) -1, 2, 4- oxadi azol e-5-yl ]

ca2BaRRnt 8recid/|(3 6P~ dhy-dieing lazdiply Sedl] pysrnol(0[. 8,18) were
b] pyri di ne-2(1H)-one (3 ng). Exanple.-36 10 To a

‘adgelutben7ehzdbéhkdtrdayoydroxyadammst 3r- 2-yl |

am no}-1Hp.yrrol o[ 2, 3-b] pyri di ne-5-carbonitrile (27
teeghméeh etranRolim( BeRafl howeproagHad el 0Hpabl) adigm fg) ,
- .carbon {30 mg) and 2M hydrochl oric aci d/ et hano

N- §Qh9§L9n1@@p@oﬂylpraﬁgneLQaﬁhhﬁa sol.ati en)wasnst hyHedzine

for 3 hours under hydrogen 15 atnbsphere at 60C. The

ca?BBQEbﬁ%Be MRS ddH T gk WBbh 7GR} ) bBccedRdvehg dhdd ¥ alBient
was concentrated under reduce pressure to "obtain

-teﬁﬂ)éréulré {15 (o neretyd st H i rd O[213s at ambient.

pyridine- 4-yl]am no) adamantan-1-ol trihydrochloride
te&BZrHQLre@S @O,\MP‘I tlee§<9tli<§ln solution were added ethyl acetate

and diisopropyl ether, and the mixture was filterred. The solid
residue was washed with ethyl acetate-diisopropyl éther and

dried to obtain cis-2-[(4-{[ (1R, 2R, 3S,5s)-5-

. hydroxyadamantan—2—yl]amino)—lH—pyrrolo[2,3—b]pyridine—5—yl

) carbonyl]hydrazinecarboxamide (90 mg) as a yellowish white
solid.

Example 16

4-(2-0x0-3, 6-dihydroimidazo[4, 5-d]lpyrrolo[2, 3-b]
pyridine-1(2H)-yl)adamantan-l-carboxamide (70 mg) was

suspended in N,N—dimethylfoimamide (1 ml), and

'2,4,6-trichloro- 1,3,5-triazine (37 mg) was added under ice.

-112-



10

15

20

25

20 Exanple 37 To a solution of 1-(4-{ [ (2r, 5s) -5-
hydr oxyadamant an- 2-
wQ bdoanimead - 1H pyrrol of 2, 3- b] pyri di ne-5- yl) et heamneo¢a226327
ng). 1in tetrahydrofuran (2.5 m) was added |ithium
al um num hydride (19.4 ng) -under anbient
tenperature. Furthernore, the mxture 25 was stirred
at anbient tenperature for 2 hours. After the -125 WO
2007/ 077949 PCT/ JP2006/ 326327 di sappearance of the

 cogt ar¥i ngr R MIcENG SWdS SasEaFESANRE, attlplee toeRRNatoHre for

sol ution were added water (19 pl) , 2M aqueous sodi um

4 Noprsoxi de ¥he rsact igmds adu ki o 57Es pddgecealivet§d appeous
preci pitated solid was renoved by Celite f iltration

sodhdmigystre erg agibticnatet,r ang drhef obhaingdes oliild vas €addgcted
concentrated under reduced pressure and purified by

byt fi ht tayeen sivd Feedeli tdowamer ehdosbhpyraphiyate to obtain
(chloroform methanol = 4:1) to obtain (1s,4r)-

4-42{pBef3; Bydibysieohmijlazbd pybrdl py2r81b] By Birdil pgrddine-
yl ] am no}adamantan-1-ol (9.1ng). 10 Exanple 38 To a

1 (28 uyi padahadtfhEB-exopoBitbihet (8Aympdi ne- 2-
yl)-8-azabicycl o[ 3. 2. 1] oct-3-yl ] am no}- 1H pyrrol o~

- ExbhRp3eblpyri di ne-5- car boxam de (25 ng) in nethanol (0.5

+ M) were added ammoni um formate (38.6 ng) and
pal | adi ains@nicashat 5 (450% wat,)s ) E5-h ok y stathdriean-2 -
m xture was heated for 5 hours under refluxing. After
y1t BRiAbXtUHepYRsotepbed-boparbient -steapenaryneoxbhgazole
I nsoluble matter was renoved by Celite filtration and

-3washedxWint Remetbangl . iThecf Hahy@t€f WBSn €VapDy aietk added
under reduced pressure and purified by thin-layer 20

, pyajfiig&fiz)@ gsh €0) WHY ehnemRicedbrRY o hhuetaem caet hanalder

to obtain

ic@'ékﬁ@iﬁé?)aﬁd(%h@”&@@giﬁbqiB%i%tth'ﬁas stirred under
azabi cycl'o[ 3. 2. 1] oct-3-yl ]am no}-1H pyrrol o[ 2, 3- b] pyri

anfi B8t tér’né@%ggﬁ@@ d8r(38 ABhuted26 VR LI to the
PCT/ JP2006/ 326327 L ' .

reaction solution, and the precipitate was collected by
filtration and dissolved in. tetrahydrofuran (1 ml). To the
reaction solution was added 1M aqueous sodium hydroxide (0.114

ml) under ice cooling, and the reaction solution was stirred

~for 1 hour under ambient temperature. The reaction solution

was extracted with chloroform and washed with water. The
organic layer was dried over magnesium sulfate and filtered.
The filtrate was concentrated under reduced pressure. The
residue was purified by silica gel column chromatography
(chloroform:methanol = 100;0 to 90: 10) to obtain

5-(4-{[(2r,5s)-5-hydroxyadamantan-2-yl]amino}-1H-pyrrolo

'[2,3—b]pyridine—5—yl)—1,2,4—oxadiazole—3—carbonitrilé (5
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Exanple 39 To a sol ution of
N - ( 5- bronbadamant an- 2-yl ) - 4- chl or o-

- wdbbopywroed of 2, 3- b] pyri di ne-5-car bohydrazi de (' 2ODJrPG)6/326327

in 1-nmethyl-2-pyrrolidone (1.5 m) was added
triethylamne (0.2 5 m), and the m xture was stirred
at 200C using a mcrowave reaction systemfor 2
hours. After the reaction solution was cool ed, water
was added to the reaction solution, and the mXxture

M MRS eXt¥REEREM 1H- chl oroform ' The organi c | ayer was

dried over magnesium sul fate and filtered. The

Ex3npte at® was 10 concentrated under reduced pressure.
The residue was £ﬁ$|f|ed by silica gel colunn
chr dmaWgraphy (£ of or ALt akbi Jaz ol 4 obrdl pyrrolo
1- (5- bronbadamant an- 2-y1) -1, 6- di hydr opyr az6l o
[2{3rbﬂp&£w¢l@$o{22@lbybyﬁddmﬁet@Q?Lhth@a(quﬁﬁ? (118 mg)
Exanpl e 40 15 To a suspensi on of
wagl-sy$p@RiedS)n5d hgdanxyatlademt An- 4M hydrochloric
2-yl]am no}-1H pyrrol o[ 2, 3-b] pyridi ne' 5-carbonitrile :
ac{®0dioxgne n(0 ni xtlur @asf atidedenand 1t Bednixngre was stirred
N, N -dinmethylformam de (1.5 m) were added sodi um

- ovaznUgh( 105 argpieamd temmpd iyt ane ne Tchydreocidlaartiide S228tion

+ ng) , and the mxture was stirred for at 100C 20 for 3
wadcitdded Eahiyheateaatepnamd xther ebwas naddedl sddiaumcadildet ed
(210 nmg) and triethyl am ne hydrochl ori'de (446 ng), and

bytheltphxidfieamaswsthedediah 400l f aceBabehoar sbtdhe
reaction solution.was diluted with a m xture sol vent

1- 0f-adhmcbhospret hanes et banolirsmiQa1d [ 4abddl perosgani c
| ayer was 25 separated. Furthernore, the water |ayer

2W@SbP%§£§alﬁd Wi 1h) -0AR7aYEy308FhDE¥D48 (108 mg) .
PCT/ JP2006/ 326327 a m xture sol vent of

Ex&hsht ot gmet hane: met hanol (=.10:1) three tines.: The
_—cbgﬁrﬁed

organic | ayers were conbined, dried over

anhygls 04 | $08lL 4 Sth & 2418en 20t 1iL1 £r e0uoTBBC ALYy at €
was concentrated under reduced pressure. The residue

7- (RS- g%gkégﬁgdémgxt%eea & ﬁmenau%ﬁdmhagaermt bage: -

yf?d ﬁe5635%§5%§§%1ée{k§7©2553e&égzghﬁeé ¥k} fibbroacetic

acid (1.7 ml), and the mixture was stirred at ambient
temperature for overnight. The reaction solution was

neutralized with saturated aqueous sodium hydrogencarbonate

‘and extracted with ethyl acetate and tetrahydrofuran. The

organic layer was washed with saturated brine, dried over

magnesium sulfate, and filtered. The filtrate was evaporated

under reduced pressure. The residue was purified by silica
gel column chromatography (chloroform:methanol) to obtain

- (4=fluorobenzyl)-7- {(5—hydroxyadamantan—2—yl)amino}—

‘3H-imidazo[4, 5-b]pyridine-6-carboxamide (31 mg).
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o st o

pyrrol o [2,3-Db] pyridine-4-yl]am no)adamantan-1-ol (35
ng) as a solid. Exanple 41 10 To

wda@2qo¢s7ronoadamant an- 2-yl ) am no] - | H pyrrol o PCT/JP2006/326327
[ 2, 3-b] pyri.di ne-5-carboxam de (52 ng) were added
et hyl ene cyanhydrin (250 pl) and triethylam ne (56
pl) , and the m xture was stirred for 20 m nutes
using a mcrowave reaction system at 150C. The
reaction solution was cooled and purified by 15 silica

ExamepleddUmm chromat ography (.chloroform nmethanol). The
obt ai ned fraction was concentrated under'reduced
pr esBuree scamd iomarér 4was (3ddéd) - SThedsbraedeaasskind2-yl]
was collected by filtration to obtain

aminrd [-N{ Pt eyamued hox3H aeanamt any Roxy) ~1H-pyrrolo[2, 3-b]
yl ] am no} - 1H pyrrol o[ 2, 3-b] pyri di ne-5- car boxam de (16

py iy i ne 29 &gk #n i@e TG Samg pliut ebhapbl (0.525 ml) was added
4- ({5-[5-(trichloronethyl)-1,2,4-

2M oyadioanloe-i3- y¢1d Adt ipyme blsol2t3 o] pyr2 @b ma-) duydi¢ mrmimbdent
adamant an-1-ol (80 ng) in 1-nethyl-2-pyrrolidinone

tefide Fatih e . Wwaheaddadtebhys e thiedmetdzasol rselulider ambient
(2.0 (1.7 m) under 25 ice cooling. The reaction

t erob £ £ @Fe WasSr St houed .f OTo5t heursact 128 M A0LH WaES4Rdea

' CT/ JP2006/ 326327 - under anbient tenperature. To the-

et KERGIHeR 30! 4t i amargrecipddadeaidyoagetake, by filtration
.tetrahydrofuran, and water. The m xture was extracted

.tomﬁﬁbaﬁnnﬁxﬁ§&§o§ﬁL¥EF§(Qf,§§$LghMﬁﬁﬁﬁﬁpaﬁaﬂQﬂtaﬁLD¥f

acetate, and washed wth saturated brine. The. organic

Gri68o pyes-prgpeshupksyLEatsoandi bkl tered.
Fate Was concentrated under reduced pressure.

dbschestdye (yasmpprifi gdyRycsikbeaggel (NH silica
hyge?? co#unn (chr%ﬁgtograpﬁy (chl or of or m nmet hanol =
£y 100 91:9) to obtain '

= =T5- (et hyl am no) -1, 2, 4- oxadi azol e-3-yl ] -1H pyrro

0 10p4 72, 3 Ldi ne-4- | NOYBAZHBIL 251 7 Ok { mO: AP
as grcglél%%’vi@%’%]?ﬁfga%%%g%ﬂéﬂ?é y 8 y£ K1)
bicyclo[2.2.l]hept—2—yl]—3,6—dihydroimidazo[4,5—d]pyrrolo
[2,3-b]lpyridine-2 (1H)-one (45 mg) in tetrahydrofuran (0.15
ml) was added 1M teﬁrabutylammonigmflubride/tetrahydrofuran

solution (297 pl), and the mixture.was~stirred overnight at

. ambient temperature. The reaction solution was evaporated

under reduced pressure. The residue was purified by silica.

gel column chromatography (ethyl acetate:methanol) to obtain

,1—[3—(hydroxymethyl)bicyclo[2.2.l]hept—2—yl]—3,6—

dihydroimidazo[4,5-d]pyrrolo[2,3-blpyridine-2(1H) -one
(14.8 mg) as a white solid. To a solution of

rel-4-{[ (1R, 2R, 3S,5s)-5-hydroxyadamantan-2-yl]lamino}-1H-

'pyrrolof2,3—b}pyridine—S—carbohydrazide in l-methyl-2-
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4-[ (5- Hydr oxyadamant an- 2-yl ) am no] - 1H pyrrol of 2, 3- b]
pyri di ne-5-carboxam de (100 ng) was dissolved in 45%
W(amﬂemm4s&5 HBr (0. 5 m) , and the m xture wWaBCT/@&#2006/326327
| uxed for 1. 5 hours. The reaction solution was
cool ed, and the' obtained solid was «collected by
filtration and washed with water. The obtained solid
was di ssol ved in dichl oronethane and net hanol, and
purified by silica gel colum, chromato raphg
pY{%%1b¢%$%r mig wgﬁﬁaﬁspfdtBrb%FEY orthorormate (340 nl)
4-[ 5- bronpadanmant an- 2-y % :
anqkppy@l@¢@f25@15$by?u@Fh@ @Oea bgiaﬁﬁdé5(é5mﬁ@). After
Exanpl e 44
st{5r Hydrak ybddrfant -3 nuts s- darmmtrfbwlm%tmf@rsﬂadae (340
pyrrol o[ 2, 3-b] pyri dine-2(1H) -one (92 ng) was suspended
nll mnd2s- to thene svitfivads aahd Hmn@thmraetrﬁ heshlmdir were added.
trifluoride (DAST) -129 WD 2007/ 077949
Af P/ 9PR006XBRE827aswatiaddddat TheOntxtaredfasisutepedthe
at anbi ent tenperature for .1 hour. The saturated
reaqueonsssdi ion wedr egémeatibonat th addk @tmofm@t/alteéthanol
wer e added. The obtained solid was col |l ected by

" sofutionticon aadhmﬁshﬂﬂu vhthratédepnmduseshglenfrercamponate.

v obtain 5 (5-
Théwﬂyaﬁmbmapéamééakiead&aﬁmydnGBMumamﬂﬂhﬁbdbpwhﬂmaxed.
[2,3-b] pyridine-2(1H) -one (34 ng). Exanple 45 To a
Th8OFul t oAt ef wekSe{hpo3RL 4R, bb)e4- fPBut2H pressure. The
tetrazol e-5-yl)-1H pyrrol o] 2, 3-b] pyri di ne-4-yl ] am.no}
redfqadapast garhfokd(by BE)LikA éemEthybmatpg&b@hydone
(0.65 m) were -

(cBdded s Drat Ayt nbnbsppEepybproparei2-asi ne, €@, 3%)rk) and
i odonmet hane (0.015 m) under anbient tenperature, and
{[&h%dlatxbupﬁewﬁ§1$tstr@d3am anhkent - Qeguenamupgr&@uo4
ours. The  residue was purified by silica gel colum

~ ZCBLBg?£/998§HE¥41§l§Eﬁhﬁbqgeéfﬁbmbhaﬂobl (99 hghOand -

to obtain cis-

rel1313R3 4§SES4 49162+ @hMLo%HEBQEL@19h75lﬁLby¥@blo

pyrroro 2, 3-b]'pyri di ne-4-yl]am no}adamant an-1-ol (19.5

ol nl hu
"’%t b ggaaby L‘rcﬁ?: pL9dHGhot BakhaAG tanl-areer (o ¥al ue

{

Example 22

The cis-trans mixture of N-(cyanomethyl)-4-(2-oxo-

_ 3,6—dihydropyrazolo[4,5—d]pyrrolo[2,3—b]pyridine—1(2H)—

yl)adamantan—l—cafboxylate was separated by HPLC (agqueous
(NH,) HCO3—aqueous ammonia (pH = 9.2):acetonitrile) to obtain
a fraction (8 mg) having a peak with a short retention time
and another fraction (15mg) having a peak with a long retention
time.

Example 23
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(chl orof orm nmet hanol = 10:1)) and to obtain cis 20
(1s,3R 4R, 55)-4-{[5-(1-nethyl -l Htetrazol e-5-yl)-1H
w@yoorotope®, 3- b] pyri di ne-4-yl |l am no } adanmant anpdF/a#2006/326327
(4.5nmg) as a mnor product (having a smaller Rf val ue
obt ai ned by TLC (chl oroform nethanol = 10:1)), the
maj or and m nor products each being obtained as a
yel | owi sh white solid. 25 Exanple 46 -130 WO
2007/ 077949 PCT/ JP2006/ 326327 To a o[yté
2- ctf of%?ﬁwt}%n}ﬂﬁf]iq%lr{%%‘l?"’ TRY TR p] P-‘/rldl“e 5-
4-[ (3-exo) - 8-azabi cycl o] oct =3-yl am no] 1H—py ol
capbPpyBip] pgtd di hé- Isgba?%@x’éﬁ’r%EhYlj%minﬁg)(1Pn“ were
1-nmethyl-2- pyrrolidone (0.6 M) were added
disgpbyag| ani AeoxanestOnd)mbhhd B SOt UMFOH AT %@ied
and the mxture was stirred for 10 hours at 130C
dipherylphespearyi oaz ikt (PBPAs (18fuli 02Bodk0 C under
1-net hyl - 2-pyrrolidone (0.3 nl). was added to the
stirathgon The xtigtereants tshd nregcat drhasrigreempgrature for
di ssol ved. The nmixture was directly purified by
2 hpnepmeatl aeo HRE Cosyml tem ¢ TEmaHAEE 1The W(Wﬁolld
9.2):CH3CN = 98:2 to 60:40). The active fraction was

"~ wasoockEh¢cadedonnth trradi ¢ro dred dresgeed ovighit &igetonitrile to

v 4-{[(3-ex0)-8-(3-cyanopyri di ne-2-yl)-8-azabi cycl o 3. 2.
obf8d 08 (adamantan-1-yl)-3,6-dihydroimidazo[4,5-d]pyrrolo
t-3-yl]am no}- 1H pyrrol o] 2, 3-b] pyri di ne- 5- car boxani de

[2(30p1ppy)dasea2sDH) dond5 (Exampbe 47 To a sol ution of
4- { [ (3-ex0) -8- (5 - am nopyridine-2-yl) - '
Ex8mpZabpeycl o[ 3. 2. 1] oct - 3-yl ] am no) - 1Hpyrrol of 2, 3-b] -
pyridi ne-5-carboxamde (11 .ng) in
net hpgok / di ghli o opet hpsedi vasnaddedc agusongdat okt A
.(0.022 mM), and the m xture was 20 stirred at anbient
adbﬁﬁﬁﬁpﬁqHﬁ@nB@LNOmétHQMﬁﬁcoﬁQﬂbMHUe (9 mg) and triethyl
tri acet oxyborohydride (30.9 ng) was further added, and

ortRBroPhXtHr @0VAS BiHri8d E@He&6cBﬁ@éﬁt@btéﬂthHEochloric
tenperature. To the reaction solution was added

acsat yeat ef, aguequs: sAditipe udr agarear henavec g8 § hdburs.
m xture was stirred for 30 m nutes:

After being cooled, the reaction.solution was dlluted with

ethyl acetate (10 ml), and saturated aqueous sodium

hydrogencarbonate (10 ml) was added. The_organic layer was

 extracted, .dried over magnesium sulfate,'and concentrated.

The residue was purified by silica gel column chromatography
(chlorbform:methanol) to obtain 7-{[cis-5-hydroxyadamantan-

2-yllamino}-N-methyl-3H-imidazo([4,5-blpyridine-6-

‘

' carboxyamide (0.5 mg) as a pale yellow solid.

Example 25

A mixture of acetic anhydride (897 ul) and formic acid

(342 pl) was stirred at 60°C for 2 hours. After the mixture
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25 at anbient tenperature and extracted with
chl orof orm nmet hanol. -131 WO 2007/ 077949

weFan/dPRD6/ 326327 The extract was concent r at BCr/JR20eb/326327
the obtained yellowoily matter was purified by
thin-layer silica gel columm chromatography
(chlorof orm net hanol = 7:1) to obtain
4-{[ (3-exo0)-8-(5-(di met hyl am no) pyri di ne- 2- yI) 8- 5

, azablc ¢lo[ 3.2, 1] oct-3-yl]an no rrolo[2,3-b
wa By pel Hae 5acanB£59Pdef¥é iﬂg?d%§38t§iFW6ﬂﬁg SAmLgo-s-

solid To a suspension
nlgot%@a@hg@)?gogzag Cye|gﬁgh oiPmethane (1 ml) was added

oct - 3-yl am no] - 1Hpyrrol o[ 2, 3-b] pyri di ne-5- car boxani de
erBwﬁﬁﬁydekﬁﬂQﬁ@%&#QQS“h@§U¥% was stirred at ambient

1, 3-di net hyl - 2-i m dazol i di none (0.5 nl) was added
teppesahyrantee { 1OPD afd atF@Of Kefrer &, NovBsy| AHIoF ikfdng

(0.0059 m) was added under ice cooling. After the
copigtur eheasestiipadmiscuiechvar avanAbpresd veapsr gedieed

di l.ut ed aqueous sodi'um hydrogencar bonate was added,
prasduthe ‘16 Mixteeides weieraddedhetprrel pi 2 ankd,

white solid was collected by filtration, washed with

" tewadbydrafdrdni ¢tl mb) pkarad water (1 ml). Then, iron powder

v 4-{[(3-endo)-8-(nethyl sul fonyl)-8-azabi cycl o[ 3. 2. 1] oct

(168-mg)l padianondrilih pyi ook dp2(13% bl pywd i addbddar bbramizgaire.
(14.1 ng) as a white solid. 20 Exanple 49 To a

Theohtikt apeokvad- EE3rexd) a8- a2aBccyolrop3hdutboctABter being
yl]-3, 6-di hydroi m dazo[ 4, 5-d] pyrrol o[ 2, 3-b] pyri di ne- 2(

codlhd, atee fnlZtugk was Mybipdirerhyhadet aridie sdpad8sshye. To

and N, N-di met hyl formam de (0.24 m) were added
thAF e Hydad 2bs i SEO R RIGRAE aguaduBes 681 Ghbhydiyoande (10
- 6- -132 WD 2007/ 077949 PCT/ JP2006/ 326327 ‘

n1¢hl ehant et hpRBLEET Wes(dkt FaBBRd dhennexhylcav@sate. The
I mredi ately heated to 900C and stirred for 12 hours.

‘orhhek 15@&@@@&&%@%@@‘ mtaeaestlarnt ENYUfEOBPOATE VBSered. .

ascertained, th

The flltrate was concentrated under reduced pressure. The

residue was purlfled_by silica gel column chromatography
(chloroform:methanol) .to obtain 7-(2-adamantylamino)-3H-
imidazo[4,5—b]pyridine—6—carboxyamide (110 mg) as a white
solid. |

Example 26

To a mixture of isopropyl 6-(benzylamino)-4-{[cis-5-
hydroxyadamantan-2-yl]amino}-5-nicotinate (90 mg), ammonium
formate(236mg),andnmthanolwasadded10%pailadimnoncarbon
(50% wet) (40 mg), and the mixture was stirred for 5 hours under

refluxing. After being cooled, the reaction mixture was

"filtered to remove catalyst. The filtrate was concentrated
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reacti on solution was evaporated under reduced
pressure and 5 dried. The solid residue was purified
wyoorhi1e49 ayer silica gel colum chromat ogr aphpCT/IP2006/326327
(chl orof orm net hanol = 8:1) ‘to obtain
6- [ (3-ex0)-3-(2-o0xo0-3, 6-di hydroi m dazo[ 4, 5-d]
pyrrol o[ 2, 3-b] pyri di ne-1(2H)-yl)-8-azabi cycl o[ 3. 2. 1] oc
t-8- yl.]nicotinonitrile (5.2 ng) as a yellowi sh white
un%%lzl’ ggg;ggasgg%ggg%n;?ﬁogrﬁ% l'Irtt—:!salnduoef weetrhglaésdea( 4cr{ie[thyl
2-yl]am no}-1Hpyrrol o] 2, 3-b ridine-5-yl)-1,2,4- |
orpRafPEPaFe- 2cambox st 80(‘881‘%?‘3?9 %‘?Féﬁfw%far%%d (31
(3.2 M) was added 3M iodo(nethyt?nagnesiunidieth
n1lbt hepdsbhgtmbrtuse (2 313 hi e d fferRRE Mo I §WRET e for
the reaction solution was stirred for 16 hours under
3 habrent Afrgperditirieacts aThd i Htek] ivGre bl uttiesh widd» ethyl
further added 3Miodo (nethyl.) magnesiun diethy
acethte $20unlbn sDLWSHEed )aquRiels ixdicblhivilyogmfcarbonate
reaction solution was stirred under anbient
(20 eripevasaddddy Thelsr houis.lapen hes redatadreboflui pgrPver
was added wat er under ice cooling, and the mxture

- magassstinr sedfatet hendafféltempdr atThe fibrrabenvast es.

+ To the reaction solution were added chl orof orm and

cosatntateddaquinusednuedipumschim . d&heThes e wee pvasi fied
extracted with chlorof orm and washed w th saturated - '

bybsiheca 2fe IThe lamganheohayeyrapbydt cleto oy Eormagaelanol ) to
sulfate and filtered. -133 WO 2007/077949 ' '

obPEThIP20RELHRRZ632¢1-The [f(iLR, L&, 8SWES ) ebRbGRIrLaed amadeErn -
reduced pressure. The residue was purified by silica

2-gel apehunn 3ghiardabeg apbyb] pehliddakerrcarblbaydlatz (45 mg)
.100: 0 to 90:10) to obtain rel - . ' _ .

as(bSwBRt4Rs83)id4- (15- [ 5- (I - hydroxy-1-nethylethyl)-1,2,4
'5

'Exgmgqgagole=3-y|]-1FprrroI0L2,3-b]pyridine-4-y|}an1no)

adamantan-1-ol (15 ng) as a white solid. Exanple 51 To

a SO#HtéOQQQBtﬂoﬁ[63-@XQX58hg5r6&9a§9m5hﬁdeQey27

yl)-8-azabicycl o[ 3. 2. 1] 0. ct-3-yl]am no}-1H pyrrolof. 2,
am%hgh—lH—pyrrolo[2,3—b]pyridinefS-carbonitrile-(100 mg) in
methanol KBml)wereaddedhydroxylaminéhydrochldride(34n@)

and sodium hydrogencarbonate (82 mg), and the reaction

- solution was stirred at 90°C for 18 hours. The reaction

solution was concentrated undér reduced pressure, and the
residue was purified by silica gel coiumn chromatography
(chloroform:methanocl = 100:0 to 90:10) to obtain |
N'—hydroxy—4—([(2r,53)—hydroxyadamantan—Z—yl]amino}—lH—
pyrrolo[2,3fb]pyridine—5—cérboxyimidamide (32 mg) as a white

solid and to obtain N'-hydroxy-4-{[(2s,5r)-hydroxyadamantan- -

-2-yllamino}-1H-pyrrolo[2,3-b]lpyridine~5-carboxyimidamide
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10 pyridi ne-5-carboxam de (22.2 ng) in
N, N- di net hyl f ormam de (0.67 m ) and
wd 287advved hyl - 2-i m dazol i di none (0.67 m ) wer epCHarRPOCH/326327
tetrakis (triphenyl phosphine) palladium (0) (5.8 np)
and dicyanozinc (17.7 ng) . Reaction was carried out
at 160C.using a mcrowave reaction systemfor 1 hour.
To the reaction 15 solution was added dichl or onet hane,
and the mxture was_, .filtered. The solid residue was
(3RaBfibdadi 8hWaiERI 8PkEt hane and dried. The solid
residue was purified by thin-layer silica gel colum
Exanpdan?Bgr aphy (chl orof orm nethanol = 8:1) to "obtain
4-{[ (3-ex0)-8-(5-cyanopyrimdine-2-yl)-8 20
azabhcyel 6F 802 Of oFeL 31 JE] al nb] LA byt Rof BE 35856] pyr i
di ne -5-carboxam de ;15 ng) as a yellow sh white
5-bptrdxyEdampheaB22Tyglaanénat réH-yrrolo[2, 3-blpyridin->5-
4-{[(2r, 5s) - 5- hydr oxyadamant an- 2- o
ylytpabbngll okypgehehof2dadmbPpy iiléi- Aem8) canb¥ntrile (30
mg) 25 in tetrahydrofuran (0.6 nm) was added
digetbgbhbyhamidienutn 4 184) W 268 LrEE7IA9 160 °C for 3 hours,
PCT/ JP2006/ 326327 hydri de (0.99M t ol uene sol ution).
théf. s49rmk) at 565 Thefan At lvomr wakestrieadd dromiXthowg svas
« at 5C and further stirred for 3 hours at anbient
ditenpdr at theetiglt heectenel i vasksed urion Wad sodiedn GMolide
aqueous hydrochloric acid .(0.09 m)-at 5C The

“aqe¥ulr sobuvasnstuwdterd fuorrde Tihes) atnanbrént, dried over

tenperature. . Solid sodium hydroxide (23.3 ng) and
mafBgReshueusbtat e raeteraddedd andpbieted Xhuvacsas The
stirred for ‘0.5 hour at anbient tenperature. The
rekAgokuhbe pattienewasyr enoved By 1Cebiliuginf idhtrioataiteny raimpty
~washed wth tetrahydrofuran. The filtrate was
(ceYaperat-admiRdanol) nedugedopyassure1and shBR,MrEd Dy-4-
thin-layer silica gel colum chronatography _
{ (6chharekarm rebhanglkagidzbl -0 yahtaurpyrrolo[2, 3-b]pyrid -
4-{[(2r, 58)-5-hydroxyadamant ani - 2-yl ] am no}-| Hpyrrol o
i nL4-318bRY hbdiRemantanhaaldehyde 048 BB)aasranyeldpydeds.
lnwhi?eqsolidqa'lg Exarrpleossn 5 ST d._ ﬁW%—
Example 29

To a solution of rel-4-{[(1lR,2R,3S,5s)=5-

hydroxyadamantan-2-yl]amino}-1H-pyrrolo[2,3-b]lpyridine-5-

- carbohydrazide in 1—methyl—2—pyrrolidone'(1 ml) were added

triethyl orthoformate (340 pl) and p-toluene sulfonic acid
monohydrate (5.6 mg). After the mixture was stirred at 120°C
for 30 minutes, triethyl orthoformate (340 nl) and p-toluene
sulfonic acid monohydrate (5.6 mg) were added. After the
mixture waé stirred at 120°C for 40 minutes, the reaction

solution was extracted with 20% chloroform/ methanol solution

and washed with saturated aqueous sodium bicarbonate. The
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To a solution of 4-{[(2r,5s)-5-hydroxyadamant an- 2-
yl ] am no
WO 200H0pRne ol o[ 2, 3- b] pyri di ne-5- car boal dehyde- (20maP200d/326327
ethanol . (0.6 m) were added pyridine (0.052 m) and
0- met hyl hydr oxyam ne hydrochl oride (32.1 ng), and the
m xture 20 was heated for 6 hours under refl uxing.
After being cooled to anbient tenperature, the
reacti.on solutlon was evaporated. under_reduce
or%@%ggu#aeyearwae?d drged Bme.rfiﬂ@answﬂ. Rl Egee o ﬁlc,%ered
col umm chr omat ogr aphy (chl or of or nethanol ='10: %
Th?ofb%FQ?ﬁe4W$F(?P“E@Ptsag98rBQ?ﬁaaﬁﬁﬁbﬁﬁ zpﬁﬁféﬁfﬁo} he
25 "1H pyrrol o[ 2, 3- b] pyri di ne-5-car boal dehyde
fe@lﬂé?hyﬁéxpﬁﬁl%lﬁd by3siWbr208¢t07eagatography
PCT/ JP2006/ 326327 ng) as a ye||OMASh white solid.
(cEkanpfersamgghaseti ctacrltedngrily (Wer éRadfedsS) -
yrrolldlne (0.013 m) and para-formal dehyde (5.72
4- h@} (dhdthhaymatRyd) eSwdd /8, §rPKREALEPOP - slﬁrﬁUr@yraPlo
60C. To the reaction solution was added -
[2¢BsbApyE(dRN2RA3B15sibohpdrorpadamantan-28{pg) and to
am no} - 1H pyrrol o[ 2, 3-b] pyri di ne-5-car boxam de (40.0

. obtginatel6QCs, 8R4 4RME SHi-%t-U6-UAs 3stirpredode-60@1or 2

« hours. The reaction solution was evaporated under
1HFpdueedopbeSsb eyrandnt6 4t-gllienénanddamantan-1-o0l (70
N- et hyl - N-i sopr opyl propane-2-ani ne were added, and

mgh he m xture was subjected to azeotropy. The solid
residue was purified by NH thin-layer silica ge

Ex&fpuan3ghr omat ogr aphy (chl or of or m net hanol =10:1) to
obtain cis-4-{[ (1R 2R 3S, 5s) -

5- hydsoxyadanenbano2- Mr Fagineky34¢pyreel bdire-I -yl met h
yl)- .15 1H pyrrol o[ 2, 3- b] pyri di ne- 5- car boxam de (10.8
hyHbe9§damﬁﬂkbawasglwhhﬁaosonmdpyrEbaﬁnbe355]E@radine-5—

solution of 4-{[(2r,5s)-5-hydroxyadamant an- 2-yl ]

-ca@BbRO1 dEmRYEr Qlas[ %g3- Bhpyhicdi Bevaretakbeal @elpdel()ddere

mg) in 20 tetrahydrofuran (1.m) was added nethyl
adeEal§9§aﬂhaaoaebomqu%h@ea%kta@eb@h@dea@@g)19a@q)theThe
reacti on
reaction solution was stirred under ambient temperaturé for

2 hours. To the reaction solution were further added pyridine

(32 pl) and acetic anhydride (19 pl), and the reaction solution

- was stirred at 60°C for 2 hours. To the reaction solution was

further added pyridine (0.5 ml), and the mixture was stirred

‘at 90°C for 16 hours. The reaction solution was extracted with

chloroform and washed with water. The organic layer was dried
over magnesium sulfate and filtered. The filtrate was
concentrated under reduced pressure. The residue was purified

by silica gel column chromatography (chloroform:methanol =

100:0 to 90:10) to obtain (1s,4r)-4-{[5-(5-methyl-1,2,4-

-121-



10

15.

20

25

solution was stirred at 80C for 16 hours. To the
reaction solution was further added nethyl
wa@ eoo7ptmmy| phosphor anyl i dene) acetate (43ng), BOTJIRZ065/326327
reaction 25 solution was stirred at 90C for 3 hours.
To the reaction -136 WO 2007/077949 PCT/ JP2006/ 326327
sol ution was further added nethyl ' ‘
(triphenyl phosphoranyl i dene)acetate (129 ng), and the
reacti pn sol uti was stirred at 90C for 16 urs. The
oxs5gto B 2o i OR-HErEbREnt a1 BHC GHdBF -1 cdndstiho]

and 5 the residue was purified by silica gel

ressure S
-adng?%mnEhf%}mf% rBPhy2S(2hIBLbEoPRT HEt hanol = 100:0 to

90: 10) _t o obtain met hyl _
Examp3e33{4-{[(2r, 5s)-5- hydr oxyadamant an- 2- y| ] am no} - 1H

pyrrol o[ 2, 3-b] pyridine-5-yl)acrylate (7 ng) as a

yel v @ spplet1am CE?(%T%Y@BO%‘#%I(%H %ﬁ?rﬁ-

cis-4-{[ (1R 2R 3S, 5s) - 5- o
hy@yerpagamanearad-2l yppanPhol HiPypyerell 8 3781 By pyeiarné-

-5-. carboxam de (50 ng) in N, N-di nethyl formam de (0.6 -
canbyxvbmidanede 142hl Bgd- 2n5NpYrdédneghrédpbnami dg. 40pg) ml)

at anbient 15 tenperature. After the m xture was’

- wesei adeed avyaihdirat (9 tiehparat Wre tfhorl Fexhducd, L owstcarrbgas t e

+ added to the reaction solution, and the sol ution was
(l#idbenederTheesobo dimgsi diree reastuashedlwt i dnwe erstanded
dried. The solid residue was purified by thin-Ilayer
at sdrhb ioen geélempelnamu reh fomra? dgraphy 70 tohloraftoron solution
nmet hanol = 4:1) to obtain cis-3-chloro-4- '
wa$[ 4AR ARy 3S bs) -Thed modeyradasrerdsare:&:=nddtad najtchl dhdyomrodflorm
-0 [2,3-b]pyridine-5-carboxam de (5 ng) as a yell ow sh
anWhivhehedokith Exaeple Ble 25rJaonc Stdydt ommofdried over -
- N - hydroxy-4-{[(2r,5s)-5- -137 WD 2007/ 077949 =
mafeE5ITRQA/£32632rd filtered. - The filtrate was con¢entrated

under reduced pressufe. The residue was dissolved in -
N;N—dimethylformamide (0.5 ml):énd xylene'(0.5 ml), and the
reaction solution waslstirred.at 150°C for 2 hours. After the
reaction solution was cooled to ambierit temperature, the

precipitate was collected by filtration and washed with.a small

~amount of ethyl acetate to obtain (1s,4r)-4-(3-aminopyrazolo

[3,4—d]pyrrolo[2,3—b]pyridine—1(6H)—yl)adamantan—1—ol (8
mg) as a white solid.
Example 32

To. a solution of 3-{(4-chloro-1H-pyrrolo[2,3-b]
éyridine—S—yl)—N—(2—methoxyethyl)—1,2,4—oxadiazole—5—

carboxamide (35 mg) in l-methyl-2-pyrrolidone (0.35 ml) were-

‘added N,N-dibutyl-l-butanamine (0.078 ml) and cis-
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hydr oxyadamant an- 2-yl ] am no} -1 H pyrrol o[ 2, 3-b] pyri di ne

-5- carboxyimdam de (30 ng) in acetic acid (0.5 nm)
wor®7adder acetic anhydride (11pl), and the reeDIr2000/326327

solution was stirred for 30 m nutes under ambient

tenperature. To the reaction 5 solution was added 10%

pal | adi um on carbon (10 ng), and the m xture was

stirred under hydrogen atnosphere at 50C for 3 hours.

Af reaction solution d_to anhi ent
(14 B eshlSs LR Rag Syt PRt e O Lo Bimbf  BRGRERembient
Celite. The filtrate was concentrated. under. red
tepPeERLrES - and'® R <E0 Tk BUETIRR G hed qﬁffl PEE ana
acetonitrile under stlrrlng The rec

[ : ,
StebFP@ci®d by oMt t r AfF6R H0Sobt 3P ﬁr?Tg% %§¥“55tartlng
hydr oxyadamant an- 2-yl ] am no} - | H py

| _COTQO@D@]b9$|@Fﬁ%rsaéﬁ?ﬁoxyﬁﬁﬁaaﬂﬁaeaﬁé@?aFé the mgpchdon

a yellowsolid. 15 Exanple 58 Toa sol ution of _
sotubldn{[#n®R Pre 3xpbation was filtered. The solid residue
hydr oxyadamant an- 2-yl ] am no}-| Hpyrrol o] 2, 3- b]pyrldlne :
was5washedowythcwated €80 dgien IThet$glid-pysidie déne,

(0.18 nl) was added pyridi ne hydrochloride (10.6 ng)

- puai f aedi ept tRONt taperatul écaReadt fohumas cbapmpeggsarhat

v 200C for 1 hour using a microwave reaction system To

(chhervéaemimatbehali enl2wa$ addedtsahurasel-ddueous:
sodi um hydr ogencar bonate, and the m xture was

[ (BR} 2ReBBESH) th-RByHybxgedambetand2washed, &t h wat er.

The extract was dried over magnesi um sul fate and
dihi/bitepedazdhe [254FHl byatreluds, Gehfepridted-Grgén -N' - (2-
reduced pressure. The residue -138 WO 2007/077949
me PEILJEE2A0G) 3263REdivmsdpurn iBi.edmby wbi B- yayebwashlwalte

-gel colum chromat ography (chl orof orm nethanol =
soile) to obtain cis-(1s, 3R 4R, 5S)-4-

(1H pyrrol o] 2, 3-b] pyri di ne- 4- ylanlno)adanantan -0
Exbhf1d 380) as a yellowi sh white solid. 5 Exanple 59 .To

a-solution of cis-4-{[(1R, 2R, 3S, 5s) - 5-

To a solutlon of 3-(4-chloro- 1H -pyrrolo(2, 3-b]

pyridine-S—yl)—N—methyl—1,2,4—oxadlazole—5—carboxam1de—
(14.2 mg) in l-methyl-2-pyrrolidone (0.142 ml) were added

N,N-dibutyl-l-butanamine (0.0487 ml) and cis-(1S,3R,4R,58)-

- 4-aminoadamantan-1-ol (25.7 mg). The mixture was stirred for

100 minutes using a microwave reaction system at 200°C. After
being cooled, the reaction solution waé directly purified by
preparative HPLC system (10mM NH4HCO3+ NH; (pH = 9.2) :CH3CN =
95:5t020:80). The active fraction was concentrated to obtain
cis-N-{1-[ (1R, 2R, 3S, 5s) -5-hydroxyadamantan-2-yl]-1, 6-

dihydropyrazolo[3,4—d]pyrrolo[2,3-b]pyridine—3—yl}—N'—

methylethanediamide (11.1 mg) as a solid.
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hydr oxyadamant an- 2-yl ] am no} - 1H pyrrol o[ 2, 3-b] pyri di ne
-5- carboxylic acid (30 ng) in N, N-di nethyl f or mam de
w@ Boot/omioye was added N, N -carbonyl di i m dazol e $@BJIP2006/326327
ng), and the m xture was 10 stirred for 0. 5 hours at
60C. To the reaction m xture was added
nmet hanesul f. onam de (17.4 ng) and
1, 8-di azabi cycl o[ 5. 4. 0] undec-7-ene (DBU) (0.027 m)
After tng further stirred at 60 C for 3 hours, the
j sol uti on was concentrated under reduced
pressure. The residue ed thin-layer 15
silita @eﬁsu%ﬁb@wr&rﬁ%ﬁ%bg%é S{¢ gr%)l%?%’fw?g%?%%r?‘
= 4:1) to obta
ylb@@lao{r}lirpmrgls%%)35bthb%’é\aaﬁaﬁPaﬁoélW]ﬂe (60 mg)
am no}-N-(neth Isulfonyl) 1H pyrrol o[ 2, 3-b pyrldln e-5
in tedusnartPdé 1) gerg) 2@ded §ful IR <t 5Ha 39% dP3Pd 5 m9) and
Exanpl e 60 20 To a sol ution of
trifudropcerRieRRQEI560 - 55 ml), and the mixture was stirred
hydroxyadanantan 2-yl ] am no} - 1FprrroIo[2 3- b]pyrldlne
at-B0°CaFbox&nhderé 75 Tray)the roiettars déofer A (e 5 aiged
and nethanol (0.375 nl) was added

Ex

- thiopidedinetrhexyddl (dismyhyntet hahéanrpeceticsaig )(Oaﬂ5 ml)

v anbient tenperature. After being stirred for 1 25 hour
andndey mheatiragvandtietkdxd g0 °Cheo miSkt oer sas. Eudihet tare,
-139 WD 2007/ 077949 PCT/ JP2006/ 326327 © anbi ent
thiespetabubezadd stiitBedglowas hdded, Thedpréei piikaued was
.solid was collected by filtration, washed and dried to
stobtadnat 90°C for 48 hours. The reaction solution was
ci s-N-[ (di et hyl am no) net hyl ene] -4-{.[ (1R 2R, ' 3S,5s)-5
alhydiexyadamant aatdrykkamapakolb pydiamoh2dobkpyairdonate
. -5- 5 carboxamde (70 ng) as a white solid. Exanple 61
anB S tHdtH REt Bl 4de{b{dR 2R835r83h4ik-1ayer was washed
~hydroxyadamant an- 2-yl ] am no}- 1H-pyrrol o[ 2, 3-b] pyri di ne
witB-w¥treanhanyhihystadi pei 6a) boxasd devd Snmg)didud sodium,
m xture of 10 xylene (0.45 nl) and acetic acid (0.45

suﬂkbt@ﬂsa§&|é&éﬁbfﬁté&“ﬂ%déﬁ“ﬁ@&ﬂ@éﬁ pFeEER@ENDI Bhe residue
1-met hyl - 2-pyrrolidone (0.45 nl) was added, and the

wag]ﬁh%ﬁ?l@@sb§tb&ﬂ@eaabel5gglﬁﬁh %h&%ﬁb&og?@%hy

(chloroform:methanol) to obtain (ls 4¢)-4-{[5-(5-amino-

l,3,4—thiadiazole—2fyl)—1H—pyrrolo[2,3fb]pyridine—4v

- yllamino}adamantan-1l-ol (8.3 mg) as a white solid.

Example.35

To a solution of ethyl 5-[4-(2-0x0-3,6-dihydroimidazo

_[2,3-b]pyridine—1(2H)—yl)adamantan—1—yl]—1,2,4—oxadiazole—

3-carboxylate (30 mg) in tetrahydrofuran (1 ml) was added
lithium aluminum hydride (10 mg) under ice cooling, and the

mixture was stirred for 1 hour at ambient temperature. To the

~reaction solution was added 1M aqueous sodium hydroxide. The
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reaction solution was concentrated under reduced
pressure and dried. The residue was purified by
wo boorotayer silica gel 15 col umm chr omat ogr aphpCT/JP2006/326327
(chloroform nethanol = 10:1) to obtain
cis-5-(4-{[ (1R 2R 3S, 5s) - 5- hydr oxyadamant an- 2- yl ] am no
}-1H
-pyrrol o[ 2, 3-b] pyri di ne-5-yl)-2, 4-di hydro-3H 1, 2, 4- -
triazol - 3-one as. a product %QaVI a qggher
M RF ULRY Y{FeS S&Btraleﬁeéosyg@rmwso%fﬁfﬁ %Fh ture and
10: 1)) and to obtain 20
exgracted mith pRlrrofoms) - Shryargr)adahBneany®s yﬁiljlaﬁﬁ My er
=1H

magpy$ e of 2l Babg pyrddf hetergd) -angd Bhexhdihzare- ¥83H) - o
ne (8.9 ng) as another product (having a | ower Rf

conetnerabediune@r bydTee polsissrateor nT hettemisluewagryyrified
these products each being obtained as a yell ow sh

byvshuJth:Es@elldcozamﬁxahpbleaﬁczgra@@yV@@G@W@Tﬂ@@thanol) to
PCT/ JP2006/ 326327 To a solution of ethyl

obdaif (2¢{5s)]35{hydroxymadahmht ah, 2, 4-oxadiazole-5-yl]

2-yl1am no}-1H pyrrol o[ 2, 3- b] pyri di ne-5- car boxyi m dat e

© adamahyanezhldi+8e6fdbhpgroinietbadpb-dlppkyohas2added

v+ 1, 2-ethanedi am ne (0.11m ), the reaction solution was
blpyridede-5 (ak) 12R€ fdrmgd) hours.. The reaction, solution
was concentrated under reduced pressure, and the

Ex&@pldugcwas purified by NHsilica gel colum

chronmat ogr aphy (chl orof orm methanol = 100:0 to 95:5)
to opd ah Nsdlss Adn -4£{ b5t ( 42b; 86 hyHy@rbkbadamantan-2-yl1]
i m dazol e-2-yl)-1H pyrrol o[ 2, 3- b] pyri di ne- 4-yl ] am no}
ami@o@dﬂﬂaﬁ§ﬂﬁolo@b 818 ﬂgfléiné -whickepsak kdileEXanphg)  in
3, To a solution of et

etﬂa££§2Y®5§)m§7hNQf@Xﬁﬁﬁéﬂaﬂﬁﬁ- alladium on .carbon (30 mg)
2-yl]am no} - 1H pyrrol o[ 2, 3- b]pyrldlne 5-c. ar boxyi m dat

..an& ZMrh?MQBQHDBQEbdgcﬁaﬁgtﬂg%oﬂns@ﬁh@ﬂ@h (3.5 Rh) .vetge

5 2-am-noet hanol (78 pl) and trlethylan1ne

resgtggﬁ 0L) ur 286 §H8 sESRCEHORLSOBULLAR sWAS dsY hKBFo8kn

for 2 hours. The reaction solution was cooled’to

atﬁgpbﬁgt:et grpgh ek ur eft@é]dcaﬂ‘él§se{ afhs and dhed it Tite,

was concentrat ed under reduce

and the filtrate was concentrated under reduced pressure to

obtain (1s,4r)-4- {[5-(aminomethyl)-1H-pyrrolo[2,3-b]

~ pyridine- 4-yljamino}adamantan-1-ol trihYdrochloride (37 mqg)

as a white solid.

Example 37

To a solution of 1-(4-{[(2r,5s)-5- hydroxyadamantan-2-

~yllamino}-1H-pyrrolo[2, 3-b]lpyridine-5- yl)ethanone (20 mg)

in tetrahydrofuran (2.5 ml) was added lithium aluminum hydride

(19.4 mg) under ambient temperature. Furthermore, themixture

‘was stirred at ambient temperature for 2 hours. After the
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pressure. The residue was purified by silica ge

columm 20 chromat ography (chl or of orm net hanol = 100:0
WO 20090772@) . The obtained solid was washed w t PCEIFY06/326327

acetate under stirring and collected by filtration to

obtain (1s,4r)-4-{[5-(4,5-

di hydro-1, 3-oxazol e-2-yl)-1H pyrrol o[ 2, 3-b] pyri di ne- 4-

yI] am no}adamantan-l-ol (5 ng) as a white solid. 25

anpl e 64 -141 WO 2007/ 077949 PCT/ JP2006/ 326327

dlaaPPéaFEHF%%HBﬁa?ﬁ%?F@%FPQRPHSF 43f PCeditaiReslpfo the

pyridi ne-5-carbonitrile (200 ng) and Raney nickel were
reggbban QL& Hanole e afaRd, W%m%lrtw& Mddct ?éna%%w gypdium

was stirred under hydrogen atnosphere at 60C for 8
hy@porsdeThéIcul r yapdwdatsrf i(pYelédseFEensinedy| i t Bhe

The filtrate was concentrated under reduced pressure.
prFpepiestades ksl dpsserm@td Rydiekake f(idmraticnandashed

-aqueous sodi um hydroxide (0.65 m) was added. To the .
witbatetoahsdrgquanwasTmﬂd@ﬁlUiatebm@ylC@ﬁ@@@b@ﬁb@@ under

(0.22 m) under anbient tenperature, and the m xture
redasedtpressuforntbptdifivadsty Td mdantdosidalcat goh amlsimn

extracted wth chloroform and washed with water. The

- cheovganbgrbhpiier (whelso 0 f eth overhamalgrest Umtsubbhs énafics, 41) -

v filtered. The filtrate was concentrated under reduced
4-pressurrydTbeyeenyduelviapypunilbil@d by ] piviriicanegdh-
col um' chromat.ography (chl orof orm nmet hanol = 1OQ:O to

v115m908o18HahanebhailRoll- At ¥hg) .

({4-[ (5- hydr oxyadamant an- 2- yI)
Exafpmne] 3&8H pyrrol o[ 2, 3-b] pyri di ne- 5- yl}nethyl)carbanate

(40 ng) as a pale yellow solid. The conmpounds shown"

in the fokboutngnTabl g-71 (veego) prodecadtacpordtnget0-
-t he above-nentioned production nethods, 20 the

ylﬂeéhggﬁbQbeQB$3tQ these- gkyh|§ﬁlnbﬂ—ﬂhep@&&ol@r
nodi fi ed net hods of these. The tables 71 and 72 show

(2t BepsbyUshunes s -angdnphuai aachesi aal) dat acehatlbe (0.5 m1) -
-conpounds described in these Exanples and al so show -
wel B JBL B G drPruP FedHaIRY (55S6 GRIP B 112448m on carbon
(50% wet) (1.3 mg), and the mixture was heated for 5 hours under

refluxing. After the mixture was cooled to ambient

temperature, the insoluble matter was removed by Celite

~ filtration and washed with methanol. ‘The filtrate was

evaporated under reduced pressure and purified by thin-layer
silica gel column éhromatography (chloroform:methanol = 4:1)
to obtain 4-{[(3-exo)-8- (5-aminopyridine-2-yl)-8-

azabicyclo[3.2.l]oct—3—yl]amino}-lH—pyrrolo[Z,3fb]pyridine

—5—carboxamide (12 mqg) .
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WO 2007/ 077949 PCT/ JP2006/ 326327 Table 71 Ex

Structure BEx. Structure HN HNN, OO\ Il i O NH
WO 2007/7MN -CH3 2 3NH NH2 H = H3C C s H3C Qtn™Modds26327

Il NH 3NN H4 ~~g NO OOHOCcis/trans mx N-H

cis/ftrans mx HH H NHINH2\ I i NH 51 NNHG®G6

NH HOIJ S HN ~INON NNHNON)\VI , O

7 ~-N8 NH~ ONNCH 3 OHHOH

Example 39

To a solution of N'-(5-bromoadamantan-2-yl)-4-chloro-

-1H—pyrrolo[2,3—b]pyridine—S—carbohydrazide (200 mg) in

1—methyl—2—pyrrolidone (1.5 ﬁl) was adaed triethylamine (0.2
ml;} and the mixture was stirred at-200°C.us;ng_a microwave
reaction system for 2 hours. After the reaction solution was
cooled, water was added to the reaction solution, and the

‘ .

mixture was extracted with éhloroformJ The organic layer was

dried over magnésium sulfate.and filteréd. The filtrate wasl
concentrated under reduced pressure. Therésiduewaspurifiedl

by silica gel column chromatography (chloroform:methanol) to

obtain 1—(5—bromoadamantan—2—yl)—1,6-dihydr0pyrazdld

-{3,4-d]lpyrrolo{2,3-blpyridine-3(2H)-one (91 mg).

Example 40

To a_suspénsion of 4<{[(2R,SS)—5—hydroxyadamantah—
2—yl]aﬁino}—lH—pyrrolo[2,3—b]pyridineJS—carbonitrile (50
mg) in a mixture of toluene {(1.5ml) amdN,N‘—dimethylformamide
(1.5 ml) were added sodium azide (105.-mg) and triethylamine
hydrochloride (223 mg), and the mixture was stirred for at 100°C
for 3 hours. To the reaction mixture was added sodium azide
(210 mg) and triethylamine hydrochloride (446 mg), and the
mixture was stirred at 100°C for 3.5 hours. The reaction
solution.was diluted with é mixture solvent of

dichloromethane:methanol (= 10:1), and the organic layer was

"separated. Furthermore, the water layer was extracted with
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S HCAS -143 WO 2007/ 077949 PCT/ JP2006/ 326327

Table 71(contd.) Ex Structure Ex. Structure ~N,, HN
w@2o0ieM49-N H 9H 10 N HOOH O 1 C S H3C O pCx/4#4806/326327

‘cis/trans mx HO NO9CCH N 11 3 12 0 NH O CH3 HO

HO' C1Scis HNN ~O\ |l i ~NHZ 13 NHOI 14 NH
NHz HO HZN-CH3 HO- C1S cis H HNI~ NM \ H i N
a mixture solvent of dichloromethane: methanol (= 10:1) three

times. The obtained organic layers wére combined, dried over
anhydroﬁs sodium sulfate, and filtered. The'filtrate was
concentratedunderreducedpreésure. The residue was purified
by preparative TLC kdichloromethane: methanql = 10:1) to

obtain rel-(1s,3R,4R,5S)-4-{[5- (2H-tetrazole-5-yl)-1H-

' pyrrolo_[2,3—b]pyridine—4—yl]amino}adamantan—l—ol (35 mg) as

a solid.
Example 41
To 4—[(5—bromoadamantan—2—yl)amino];lH—pyrrolo

[2,3-b]pyridine-5-carboxamide (52 mg) were added ethylene

cyanhydrinl(250 nl) and tfiethylamine (56 pl), and the mixture
was stirred for 20 minutes using a microwave reaction system.
at 150°C. The.reagtion solution was cooled and purified by
silica gel columh chromatography (chloroform:methanol). The
obtainedfractidnwasconcentratédundefreducedpressure,and

water was added. The obtained solid was collected by'

filtration to obtain 4-{[5-(2-cyanoethoxy)adamantan-2-

yllamino}-1H-pyrrolo[2, 3-b]pyridine-5-carboxamide (16 mg).

Example 42

To a solution of 4—({5—[5—(trichloromethyl)—1,2,4—
oxadiazole—3—yl]—1H—pyrrolo[2,3—b]pyridine;4—yl}amino)
adamantan-1-ol (80 mg) in 1—methyl—2—pyfrolidinone (1.6 ml)

was added ethylamine/methanol solution (2.0M) (1.7 ml) under

"ice cooling. The reaction solution was stirred for 5 hours
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under ambient temperature. To the reaction soluticon were

added ethyl acetate, tet;ahydrofﬁran, and water. The mixture
was extracted with a mixture solvent of tetrahydrofuran and
ethyl acetate, and washed with saturated brine. The organic
layer was dried 0ve£ magnesium sulfate and filtered. The

filtrate was concentrated under reduced pressure. The residue

" was purified by silica gel (NH silica gel) column

1

chromatography(chloroform methanol-—lOO 0 to91:9) to obtain
4-({5-[5 (ethylamlno)—l 2,4- oxadlazole 3-yl]-1H- pyrrolo
[2,3- b]pyrldlne 4- yl}amlno)adamantan 1- ol(501ng)aseayellow
solid. |

Example 43

4-[ (5-Hydroxyadamantan-2-yl)amino] -1H-pyrrolo([2,3-Db]
pyridine-5-carboxamide (100 mg) Qas dissolved in 45% aqueous
HBr (0.5 ml), and the mixture was refluxed for 1.5 hours. The
reaction solution was cooled, and the ‘obtained solid was

collected by filtration and washed with water. The obtained

~ solid was dissolved in dichloromethane and methanol, and

purified by silica gel column chromatography (chloroform:
methanol) to obtain 4-[5-bromoadamantan-2-yl]lamino}-
1H-pyrrolo(2,3-b]pyridine-5-carboxamide (85 mg).

Example 44

(5-Hydroxyadamantan-2-yl) -3, 6-dihydroimidazo[4, 5-d]

pyrrolo[2,3-b]pyridine-2 (1H)-one (92 mg) was suspended in

‘dichloromethane, and diethyl aminosulfur trifluoride (DAST)
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waﬁlaéddeé ‘H Q‘hf—: Iylxtu e%v%s stirre at amglen‘t {em;l)glgat(:: re for

1 hour. The saturated aqueous sodium hydrogencarbonate and
ethyl acetate were added. The obtained solid wés collected
by filtfation and washed with diisoproyl ethylether to obtain
5 (5- fluoroadamantan-2-yl)-3, 6-dihydroimidazo[4,5-d]pyrrolo
[2,3—5]pyridine—2(1H)—one (34 mg) .

Example 45

1Y

To a solution of cis—(ls,3R,4R,SS)—4—{[5—(2H—
tetrazole—S—yli—lH;pyrrolo[2,3—b]pyridine—4—yl]amino}

10 adamantan—lfol {55 mg) in 1—methylf2—pyrfdlidone (0.65 ml)
were'added.N—ethyl—N—isopropylpropane—Z—amine (0.11 ml) and
iodomethane (0.015 ml) under ambient temperature,'énd the
-mixture was stirred at ambient température'for 4 hours. The
residue was purified by silica 'gel column chromatography

15 (chloroform:methanol = 99:1 to 90:10) .to obtain cis- —

(1s, 3R, 4R, 5S) -4-{ [5- (2-methyl-2H-tetrazol-5-yl)~1H-
pyrrolo[2,3-b]pyridine-4-yllamino}adamantan-1-ol (19.5 mg)
as a major product (having a larger Rf vaiue obfained by TLC
(chloroform-methanol = lbzl)) and tolobtain cis-

20 (1s,3R,4R,58)-4-{ [5-(1l-methyl-1H-tetrazole-5-yl)-1H-

pyrrolo{2,3-b]pyridine-4-yl]lamino}adamantan-1-o0l (4.5mg) as

a minor product (having a smaller Rf value obtained by TLC

(chloroform-methanol = 10:1)), the major and minor products

each being obtained as a yellowish white solid.

25 'Example 46
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To a solution of 2—chloronicotinonitriie (56.7_mg) and
4-{(3~exo)-8-azabicyclo[3.2.1]Joct*=3-ylamino]-1H-pyrrolo
[2,3-blpyridine-5-carboxamide (58.4 mg) in l-methyl-2-
pyrrolidone (0.6 ml) were added triethylamine (0.057 ml) and .
sqdium iodide (3'mg5, and the mixture was stirred for 10 hougs
at 130°C. .After the feaction mixture was left to cool,
l—ﬁethyl—Z—pyrrolidoné (0.3 ml). was added to'the reaction
%ixture, and the reaétion mixture was dissolved.._The mixture
was directly'pufified.by preparative HPLC systeﬁ (10mM NH4HCO;
+ NH3 (pH = 9.2) :CH3CN = 98:2 to 60:40). The active fraction
was concentrated and dried to hardness to obtain
4—{[(3;exo)-8—(3—cyanopyridine—2—yl)—8—azabicyclo[3;2.1]oc
t-3-yl]lamino}-1H-pyrrolo[2,3-b]lpyridine-5-carboxamide"

(10.1 mg) as a solid.

Example 47

To a solution of 4-{[(3-ex0)-8-(5-aminopyridine-2-yl)-

8—azabicyclo[3.2.1]oct—3—yl]amino}QlH—pyrrolo[2,3—b}

~ pyridine-5-carboxamide (11 mg) in methanol/dichloromethane

was added‘aqueous formalin (0.022 ml), and the mixture was
stirred at ambient_temperature for 0.5 hours. Sodium
triacetoxyborohydride (30.9 mg) was further added, and the
mixture was stirred fbr 16 hours at ambient temperature. To
the reaction solution was added saturated aqueous sodium
hydrogencarbonate, and the mixture was stirred for 30 minutes

‘at ambient temperature and extracted with chloroform- methanol.
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The extract was concentrated, and the obtained yellow oily
matter was purified by thin-layer silica gel column
chromatography (chloroform:methanol = 7:1) to obtain
4—{[(3—exo)—8—(5—(dimethylamino)pyridine—Z—yl)—8—
azabicyclo[3.2.l]oét—3—yl]amino}—lH—pyrrolo{Z,3—b]

pyridine-5-carboxamide (5.2mg) as a yellowish white solid.

Example 48

1

To a suspensioh of 4-[(3-endo)-8-azabicyclo[3.2.1]
oct—3—ylamino];iH—pyrrolo[2,3—b]pyridiﬁe—S—carboxamide
dihydrochloride (25 mg) in 1,3—dimethyl—2—imidazolidinone
(0.5 ml) was added triethylamine (0.029 ml). Furthermore,
mésyl chloride (0.0059 ml) was added under ice cooling. After
the mixture was.stirred for 1 hour at ambient temberature,-

diluted aqueous sodium hydrogencarbonate was addéd; and the

mixture was stirred. The precipitated white solid was

collectedbyfiltration,washedwithwatér,anddried1x>obtain

‘ 4—{[(3—endo)—8—(methylsulfonyl)—8—azabiéyclo[3.2.1]oct—3—

_ yl]amino}~1H—pyrrolo[2,3—b]pyridine—S—cafboxamide (14.1 mqg) -

as a white solid.

Example 49

To a'solution of 1-[(3-ex0o)-8-azabicyclo[3.2.1]oct-3-
yl]—3,6—dihydroimidazo[4,5—d]pyrrolo[2,3—b]pyridine—2(lH)—

one (12 mg) in N,N-dimethylacetamide (0.48 ml) and

'N,N—dimethylformamide (0.24 ml) were added N-ethyl-N-

isopropylpropane—Z—amine (0.015 ml) and 6-
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chloronicotinonitrile (11.7 mg) . Thelnixturevunsimmediately
heated to 90°C and stirred for 12 hours. .After'the
disappearance of the starting compound was ascertained, the
reaction solution was evaporated under reduced pressure and
dried. The solid residue was purified by thinflayer silica
gel coiumn-chrdmatogréphy_(chioroform:methanol = 8:1) to
obtain 6-[ (3-exo)-3-(2-0ox0-3, 6-dihydroimidazo[4, 5-d]
;yrrolo[2,3—b]pyridine—l(2H)—yl)-8—azabicyc10[3.2.1]oct—8—
yl]nicotinonitgiie (5.2 mg) as a yelloﬁish white solid.

Example 50

To a solution of ethyl 3-(4-{[(2r,5s)-hydroxyadamantan-
2—yl]amino}-lH—pyrrolo[Z,3—b]pyridine—5—yl)—1,2,44
oxadiazole-5-carboxylate (80 mg) in tetrahydrbfuran (3.2 ml) -
waé added 3M iodo(methyl)magnesium/diethy ether solution
(0.315 ml) under ice cooling, and the reaction solutiéﬁ was
stirred for 16 hours under.ambienf temperature. To the

reaction solution was further added 3M iodo (methyl)magnesium/

~diethy ether solution (0.188 ml) under iée cooling. The .

reaction éolqtion was stirred under ambient temperature for
16 hours. To the reaction solution was added water under ice
cooling, and the mixture was stirred at the same temperature
forlSndnutes. To the reaction solution were added chloroform
and saturéted'aqueous ammonium chloride. The mixture was

extraéted with chloroform and washed with saturated brine.

‘The organic layer was dried over magnesium sulfate and filtered.
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Structure Ex Structure N NN, Vi O\ i i O 67 NH

NH2 68 NH NH2 di astereomer of 68 di astereoner of 67

cis'or trans unknown cis or trans unknown H N N1~ \

~~ 0O ~ -- .. NANHNH2 69 NHH 70 - OH HO.cis HN
Th¢1f¥@?5@$Q}¥?s concentrated under reduced pressure The

residue was purified by silica gel column chromatography
(chloroform:methenol = 100:0 to 90:10) to obtain rel-
(1s, 3R, 4R, 58) -4- ({5- [5- (1-hydroxy-1-methylethyl)-1,2, 4~
oxadiazole—B—yl}—1H—pyrrolo[2,3—b}pyridine-4—y;}amino)
adamahtan—l—ol (15 mqg) as a white solid.

Example 51

1

To a solution of 4-{[(3-ex0)-8-(5-bromopyrimidine-2-

yl)-8—azabicyclo[3.2.1]oct—3—yl]amino}—lH—pyrrolo[2,3—b]

pyridine-5-carboxamide (22.2 mg) in N,N—dimethylformamide

(0.67 ml) and 1,3;dimethyl—2—imidazolidiuoue (0.67 ml) were
aaded tetrakis (triphenylphosphine)palladium (O) (5:8'mg) and
dicyanozinc(17.7mg). Reaction was carried out at 160°C.using
a microwave reaetion system for.l hour. To the reaction
solution was added dichloromethane, and the mixture was
filtered. The solid residue was washed with dichloromethane
anddried. Thesolidresiduewaspurifiedbythin—layersilica
gel column chromatography (chloroform:methanol = 8:1) to
obtain 4—{[(3—exo)—8—(5—cyanopyrimidiue—2—yl)—8—
azabicyclo[3.2.1]oct-3-yllamino}-1H-pyrrolo[2,3-blpyridine
-5~carboxamide (15 mg) as a yellowish white solid.

Example 52

To a solution of 4-{[(2r,5s)-5-hydroxyadamantan-2-

yllamino}-1H-pyrrolo[2,3-blpyridine-5-carbonitrile (30 mg)

'in'tetrahydrofuran (0.6 ml) was added diisobutylaluminum
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hygtiggﬂ0.99Mtoluenesolution)(O.49rMJ at 5°C. The mixture
was stirred for 2 hours at 5°C and further stirred for 3 hours
at ambient temperature. To the reaction solution was added
6M aqueous hydrochloric acid (0.09 ml) at 5°¢. The mixture
was stirred for 0.5 hour at ambient temperature.  Solid sodium
hydrdxide (23.3 mg) and.magnesium sulfate were added, and the
mixture was stirred for 0;5 hour at ambient temperature. The
insoluble matter was révaed by Celite filtration and washed
with tefrahydrofuran. The filtrate was evaporated under

reduced pressure and purified gy thinflayéf'silica gel column

chromatography (chloroform:methanol = 9:1) to obtain

-4—{[(2r,5s)—5—hydroxyadamantan-2—yl]amino}—lepyrfolo

[2,3-blpyridine-5-carboaldehyde (18 mg) as a yellowish white-
solid.

Example 53

To a solution of 4—{[(2r,55)—5—Hydroxyadamantan—2-

yl]amino}—lH—pyrrolo[Z,3—b]pyridine—S—carbdaldehyde‘(20 mg)

. in ethanol (0.6 ml) were added pyridine (0.052 ml) and

O-methylhydroxyamine hydrochloride (32.1 mg), and the mixture
was heated for 6 hourslunder refluxing. After being cqoled
to aﬁbient temperature, the reaction solutién was evaporated
under reduced pressure, dried, and purified by thin-layer

siiica gel column chromatography (chloroform:methanol = 10:1)

to obtain 4-{[(2r,5s)-5-hydroxyadamantan-2-yl]amino}-

"lH-pyrrolo[2,3-b]pyridine-5-carboaldehyde O-methyloxime (11
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Example 54

To aéetic acid (0.8 ml) were added pyrrolidine (0.013
ml) and para-formaldehyde (5.72 mg), and the mixture was

stirred for 5 minutes at 60°C. To the reaction solution was

added cis-4-{[(1R,2R,3S,5s)-5-hydroxyadamantan-2-yl]

amino}—lH—pyrrolo[Z,3—b]pyridine—S—carboxamide (40.0 mg)_a£
60°C, and the mixtUré was stirred at 60°C for 2 hours. The
reaction solutién was evaporated under #educed pressure, and
toluene and Nfethyl—N—isopropylpropane—2%amine were added,
and the mixture was-subjected to azeptropy.. The solid residue
wés purified by NH thin-layer silica éel column chfométbgraphy
(chloroform:methanol==10:1)toobtaincis-4—{[(1R,2R,35;5SY—
5-hydroxyadamantan-2-yl]amino}-3-(pyrrolidine-1l-ylmethyl) -
1H~pyrrolo[2,3—b]pyridine—S-carboxamide (10.8 mg) as 5

yellowish white solid.

Example 55

To a solution of 4—{[(2r,55)—5—hydfoxyadamantan-2—yl]
amino}—lH—pyrrolo[2,3-b]pyridine—S—carboaldehyde (40 mg) in
tetrahydrofuran (1 ml) was added methyl
(triphenylphosphoranylidene)acetate (56mg), and the reaction
solution was stirred at 80°C for 16 hours. To the reaction
solution was further added methyl

(triphenylphosphoranylidene)acetate (43 mg), and the reaction

‘solution was stirred at 90°C for 3 hours. To the reaction
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solution was further added methyl
(triphenylphosphoranylidene)acetate {129 mg), and the
reaction solution was sfirred.at 90°C for 16 hours. The
rea;tionsol@tionwaéconcentratedunderreducedpressure,and

the residue was purified by silica gel column chromatography

- (chloroform:methanol = 100:0 to 90:10) to obtain methyl

(2E)—3—(4—{[(2r,5s)—S—hydroxyadamantan—Z—yl]amino}—lH—

1]

pyrrolo[2,3—b]pyridine-5—yl)acrylate (7 mg) as a yellow

solid.

Example 56

To a solution of cis-4-{[(1R,2R,3S,5s)-5-

hydroxyadamantan—Z—yl]amino}—lH—pyrrolo[2,3-b]pyridine—5-

- carboxamide (50 mg) in N,N—dimethylformamide (0.6 ml)'Was

added l-chloro-2,5-pyrrolidinedione (18.4 mg) at ambient
temperature. After the mixture was stirred at ambient

temperature for 2 hours, water was added to the reaction

solution, and the solution was filtered. The solid residue '

~was washed with water and dried. The soiid residue was

purified by thin-layer silica gel column chromatography
(chloroform: methanol = 4:1) to obtain cis-3-chloro-4-

{[ (1R, 2R, 3S, 5s) ~hydroxyadamantan-2-yl]amino}-1H-pyrrolo
[2,3-b]pyridine-5-carboxamide (5 mg) as a yellowish white
solid.

Example 57

To a.solution of N'-hydroxy-4-{[(2r,5s)-5-
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hydroxyadamantan 2 yl]lamino}- ~1H- pyrrolo[2 3-b]lpyridine-5-

carboxyimidamide (30 mg) in acetic acid-(0.5 ml) was added
aceticanhydride(Ilpl),andthereactionsolutionwasstirred
for 30 minutes under ambient temperature. To the reaction

solution was added 10% palladium on carbon (10 mg), and the

mixture was stirred under.hydrogen atmosphere at 50°C for 3

" hours. After the reaction solutlon was cooled to ambient

3

temperature, the catalyst was filtered off with Celite. The
flltrate was concentrated under reduced pressure, and the
residue was washed with acetonitrile under'stirring._ The
prec1p1tate was collected by flltratlon to obtain
4-{[(2r,5s)-5- hydroxyadamantan 2- yl]amlno}—lH pyrrolo
[2,3—b]pyridine—5—carboxyimidamide acetate (20 mg) as-a
yellow solid. |

Example 58

To -a solution of cis-4-{[(lR,2R,3S,5s)=5-

hydroxyadamantan—Z—yl]amino}—1H—pyrrolo[2L3—b]pyridine—5—

_ carboxylic acid (30 mg) in l—methyl—Z—pyfrolidone (0.18 ml)

was added pyridine hydrochloride (10.6 mg) at ambient

temperature. Reaction was carried out at 200°C for 1 hour
using a microwave reaction systemi To the reaction solution
was added saturated aqueous sodium hydrogencarbonate, and the
mixture was extracted with ethyl acetate and washed with water.

The extract was dried over magnesium sulfate and filtered. The

‘filtrate was concentrated under reduced pressure. The residue
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was purified by thin-layer silica gel column chromatography

(chloroform:methanol = 10:1) to obtain cis—(ls;BR}4R,Ss)—4—
(1H—pyrrolo[2,3—b]pyridine—4—ylamino)édamantan—l—ol (14.1

mg) as a yellowish white solid.

Example 59

To a-solution of cis-4-{[(1R,2R,3S,5s)=5-

' hydroxyadamantan—2—yl]aminb}—lHrpyrrolo[2,3-b]pyridine—5—

carboxylic acid (30 mg) in N,N-dimethylformamide (0.1 ml) was
added N,N'—carbényldiimidazole (29.7 mqg), and‘the mixture was
stirred for 0.5 hoﬁrs at 60°C. .To the reactiotn'mixture was added
methanesulfonamide (17.4 mg) and 1,8—diazabicy¢lo[5.4.0]
undec—7—ené (DBU) (0.027 ml). ‘After being further stirred at
60°C for 3 hours, the feaction solution was concentrated under -
reduced pressure. The fesidue was purified by thin;layer
silica gel column chromatpgraphy (chloroform:methanol =u4:1)
to obtain cis—é-{[(1R,2R,38,55)—5—hydfoxyadamantan—2—yl]

amino}—N—(methylsﬁlfonyl)—lH—pyrrolo[2,3—b]pyridine—5—

_ carboxamide (7.8 mg) as a yellowish white solid.

Example 60-

| To a solution of cis-4-{[(1R,2R,3S,5s)-5-
hydroxyadamantan-2-yl]lamino}-1H-pyrrolo[2,3-b]pyridine-5-
carboxamide (75 mg) in tetrahydrofuran (0.5 ml) and methanol

(0.375 ml) was added 1,1-dimethoxy-N,N-dimethylmethaneamine

(1.54 ml) at ambient temperature. After being stirred for 1

‘hour under heating and refluxing, the mixture was:cooled to
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ON- 133 <y/ 134 NHNH NHNp H\ 2 ITHOCs HH

ambient temperature and stirred for 1 hour. The precipitated
solid was collected by filtration, washed and dried to obtain
cis—N—[(dimethylamino)methylene]—4—{i(1R,2R;3$,Ss)—5—
hydroxyadamantan-2-yl]amino}-1H-pyrrolo[2,3-b]pyridine-5-
carboxamide (70 mg) as a white solid.

Example 61

A solution of cis-2-[(4-{[(1R,2R,3S,5s)-5-
hydroxyadamantan-2-yl]amino}-1H-pyrrolo[2,3-b]pyridine-5-
yl)carbonyl]hydfazine carboxamide (30 mg) in a mixture of
xylene (0.45ml) and acetic acid (0.45 ml) Wés stirred at 120°C
for 3 hours.. Furthermore, 1-methyl-2-pyrrolidone (0.45ml) was
added, and the mixture was stirred a£ 150°C for 4 hours. The
reaction solution was concentrated under reduced pressure and
dried. The residue was purified by thin-layer -silica gel
column chromatography (chloroform:methanol = 10:1) to obtain
cis—5¥(4—{[(lR,2R,3S,55)—5—hydroxyadaﬁantan—2—yl]amino}—lH

—pyrrolo[2,3—b]pyridine—5—yl)—2,4—dihydro-3H—1;2,4—~

. triazol-3-one (5.6 mg) as a product (haviﬁg a higher Rf value

obtained by TLC (chloroform-methanol = 10:1)) ana to obtain
cis—5—(4—{[(1R,2R,3S,SS)—5—hydroxyadamantan—2—yl]amino}LlH
-pyrrolo[2,3-blpyridine-5-yl) -1, 3, 4-oxadiazole-2(3H) -one
(8.9 mg) as another product (having a lower Rf value obtained
by TLC (chloroform-methanol = 10:1)), these products each

being obtained as a yellowish white solid.

‘Example 62

-140-



10

15

20

25

i~NN V111 "}-\ 135 ,,.NHNp 13 6 NHN HHOQO,
H(H j H,, JCs ~ CS -156 WO 2007/077949

WO APROO6/ 326327 Table 71(contd.) Ex StructeCBIEN06/326327
Structure NHN, }-~ 138\ | ~1 137 NN ,,,NH Np'
NN-~ NHNp N-~ HO,~HNCHHOHOH ciscis HNN
ZT, p O .139 NH NH2 140 NH NH2 Cz,,CHB OCH3 O OH
Chiral . NH2 H 141 NH 142 H 5, l i O Nlc- 511 NH

NH2 N v/ H NN, NH N
To a solution’ of ethyl —{% %r 5s) H% %ydroxyadamantan—

2-yl]lamino}-1H- pyrrolo[2 3- b]pyrldlne 5- carboxylmldate
trihydrochloride (75 mg) in ethanol (1 ml) was added
1,2-ethanediamine (0.11ml), the reaction solution was stirred
at 120°C for 2 hours. The reaction solution was concentrated

under reduced pressure, and the residue was purified by

' NH>silica.gel column - chromatography (chloroform:methanol =

1}

100:0 to 95:5) to obtain (ls,4r)-4-{[5-(4,5-dihydro-1H-

‘imidazole-2-yl)-1H-pyrrolo[2,3-b]lpyridine-4-yl]lamino}

adamantan-1-ol (17 mg) as a white solid.

Example 63

To a solution of ethyl 4—{[(2r,SS)—5—hydroxyadamantan—

2—yl]amino}-lH—pyrrolo[Z,3—b]pyridine—5—carboxyimidate

tfihydrochloride (150 mg) in ethanol (1.5 ml) were added

2-aminoethanol (78 pl) and triethylamine (0.225 ml), and the

"reaction solution was stirred at 110°d for 2 hours. The

reaction solution was cooled to ambient temperature ‘and

 filtered, and the filtrate was concentrated under reduced

pressure. The residue was purified by silicq gel column
chromatography (chloroform:methanol = 100:0 to 90:10). The
obtained solid was washed with ethyl acetate under stirring
and collected by filtration to obtain (1s,4r)-4-{[5-(4,5-
dihydro-1, 3-oxazole-2-yl)-1H-pyrrolo[2,3-b]pyridine-4-yl]

amino}adamantan-1-ol (5 mg) as a white solid.

Example 64
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WO APROO6/ 326327 Table 71(contd.) Ex StructeCBIEN06/326327
Structure NNN~Oi O 147 NHH 148 ,.NH N1 OH HO
HO Ocis/trans mx cis H N\ INN, I NI OH CH 149
~ NH 150 ~YNH O HOv HO v trans cis ~ NNN,, HI
NHZ\ NH NHO N~ 151 F.{,,, 152 O H

4—[(5—Hydroxyadamantan—2—yl)amino]—lH—pyrrolq[Z,B—b]
pyridine-5-carbonitrile (200 mg) and Raney nickel were added
to ethanol (5 ml), and the reaction solution was stirred under
hydrogen atmosphere at 60°C for 8 hours. The catalyst was
filterajoffwithCelite. Thefiltratewascwncentratedunder

reduced pressure. The residue was dissolved in dioxane (3 ml),

" and 1M agueous sodium hydroxide (0.65 ml) was added. To the

¥

reaction solution was added di-t-butyl dicarbonate (0.22 ml)
under ambient témperature, ahd the mixture was stirred for 16
hours; The reaction solution was extractéd with chloroform
and washed with water. The organic layer was dried over
magnesium sulfate an.d filtered. The filtrate was conéeﬁtrated
under reduced pressure. The residue was purified by silica
gél column'chromatqgraphy (chloroform:methanol = 100:O_fo
90:10) to obtaiﬁ t;butyl ({4—[(5—hydroxyadamantan—2—yl}
amino]—lH—pyrrolo[2,3—b]pyridine—S-ylfmethyl)carbamate (40
mg) as a pale yellow solid.

The compounds shown in ﬁhe followihg Table 71 were
producedaccording1x>theabove—mentionedproductioqnethods,
the methods obvious to those skilled.in the art, or modified
methods of these. The tables 71 and 72 show the structures
and physicochemical data of the compounds described in these

Examples and also show the methods for producing the compounds.
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HONONHO N 471 NO72 N+ ~ V~~1~I, OHN HOCs
NHON CIS Chiral H HN H~1 o 473 NOCH3 474 NN~ N
WO 20y/0M9490D H ~OHH HO CIS HO CS -190 WO 2000¢ DT206k2326327

PCT/ JP2006/ 326327 Table 71(contd.) Ex Structure Ex
Structure. HChiral NH~~1 N475 N/ 476 F F NH

t~HOHF OHOCS S, NN NI'N \ I i OHi O 478
477 NH NH NH2 HOHOcis HN NN NHNOOHI r CH

TA%E 480(dNhtd. )

Ex . Structure Ex

_. 1. - ,.
QN:R)\(H\/)‘ <: D
361 362

Structure -

. _
NN L
| GO Ll e R
'363 N Ir:ll NH, 364 \\’ o)
. MI§ g 5
. \O

365 \~§§;;-ﬂ% 366
Ns

' diastereomer of 16

cis or trans unknown

367 : 0 368 |

. ) cis/trans mix
cis/trans mix

H

369 HZNQ 3 @ % N
3 Hel HO Q
- H

Z

2 HCI
cis/trans mix cis
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HO- C1S HCOSHNHHH NOHNYCOCH NHNHNHNHO
481 482 HCOSHCSNN ~NH2O0O \ <ul Il 483 NH
wWaE 7MiM HO- HO OH CI'S 7191 WO 2007/ 077949 PCT/IP2006/326327
PCT/ JP2006/ 326327 -Table 71(contd.) Ex Structure Ex
Structure N M N\ INH12 HNH2 HNH NH O -485 ,,,H
486 H H HO HO di ast er eomer of 486 di ast ereoner of
485 cis or trans unknown cis or trans unknown N N ~
Té\}bieN}'—Q &brh\td4ﬁ7 NH 488 H HO 3 HCl Br ,Z9 cis/trans

O-0D—
UL UIUSLCI cOITET UI 490

Ex Structure Ex - Structure- -
H : NN
S «\JLQY
0] ' NH
%ﬁ NH N ’C/
371 NH O- H, 372 |
HN
2 3 ey 2 HCl
cis/trans mix H cis

‘ ngi%l\(o Ao
373 374

| NH NH, | 2 NH NH
376 | - 2
375 HZN@ H,N

diastereomer of 376 - diastereomer of 375
cis or trans unknown cis or trans unknown

H ' _ . _
NN H
NON B
N : W
NHO N 378 : <;]:%1\fo
377 HN ‘ NH NH, .
2 3 HCI

cis/trans mix

' H
H |N\
N-Ns
379 | - NH 380 |
is : . trans
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cis or trans unknown N N HIi ON ' 489 N-N 490 H

H Br di astereoner of 488 cis or trans unknown H N
wo DNN747839 CV N, O 492 NN NH 4 H HO cis/trapcT/me206/326327

-192 WD 2007/ 077949 PCT/ JP2006/ 326327 Tabl e

71(contd.) Ex Structure Ex Structure N Np OO N

N- 493 .. H 494 H HO HO di astereoner of 494 '

di astereoner of 493 <cis or trans unknow cis or trans
Tamk@ow cdhid. N - 495 NH 496 NH 49 trans //

stTrans—arx—HNHN AR,
Ex Structure Ex Structure -

RN

\_|,

N
OH \
NH O
381 382 5@
. '\//‘H

2
N

H

diastereomer of 22

cis/trans mix cis or trans unknown
H , . .
N |N\ n_ AN
VI, - -,
' N | - N
l\f//‘ CH, ' / CH
diastereomer of 384 . diastereomer of 383
cis or trans unknown - g¢is or trans.unknown

: N
. NHHN NHHN
385 HZN 386 g

diastereomer of 386 | qlastereomer of 385
cis or trans unknown : cis or trans unknown
NS . Ne
P A o) ol N D
NH O-N NH, NH O-N NH,
387 , 388
OH OH
- diastereomer of 388 diastereomer of 387
cis or trans unknown - cis or trans unknown
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N NN 497 H498 H / O ~O di astereoner of 498 /

di astereoner of 497 <cis or trans unknow cis or trans
woindoiowo49 H N ~i NH2 N NH <N NHZ 499 500 NH POI/ir2000326327

trans N -193 WD 2007/ 077949 PCT/ JP2006/ 326327 r

Table 71(contd.) Ex Structure Ex Structure N < ~NJ

NH2 N .501 NH 502 N40' cis trans N" -~ <N NH2 H NH

503 o0 504 NO~o trans t cis HNNH ~a . IVH N CONHZ
T 51 06:d0cd M, NH CIS cis C NN PH3 H

Ex | Structure Ex | Structure - -
H
N A No N
N\ : \
CR/JH | A
389 N—C 390 N
& G
HO™ _ HO" .~ .
trans cis
H
H . N IN\ _
| e Do
AL -
NH ' ' N
391 ) N—« 392 o
AAE
HO
cis/trans mix
H H N
IN\ B!
N\ = H . = H
393 . N‘{l 394 | N

|N\ | AL
A NH
395 N‘\{"H 396 HC N

cis
H .
N N\ N lN\ ‘
SO S
: H
397 HG N«{l 398 N
CCR 34O °
. trans cis/trans mix
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N NH 507 = 508 NHNH2 CS N H-194 WO 2007/ 077949
PCT/ JP2006/ 326327 Table 71(contd.) Ex Structure EX.

wkooaotee N N N, -

~ NH 2 NH2 509 ~, NH 510 NeCT/N2D6I26327

NNNN, NH2 NH2 6 ,511 NH 512 NH H3C ol i H NH2
NHLi NH 513 HO~NN514 NH3F OA~I N F N~ ~
515 NH2 516 NH2. H3 C" ~NHH3C" : NHNN,, N N,
NH2 NH2 517 H3C~-CH3 NH 518 NH
Table 71 (contd.)
Ex Structure Ex- Structure- -
RN NN
A Cg/l
N NH N§<\NH
O @]
HGJ‘<~H HOJ
diastereomer of 400 . d|astereomer of 399
cis or trans unknown cis or trans unknown
NNy,
A .
' . H H
N , N-
401 ;§£§;; 0 402 ;§§§;; o |
H2 ' Hzi )
diastereomer of 402 diastereomer of 401
cis or trans unknown cis or trans unknown
R N
w ¢ “NH
N~£l ) | N‘<\
403 Héi;; 404 Oéiz; o
O~(N
Hac7< (0]
H,C CH, dlastereomer of 405
cis/trans mix cis or trans unknown
R N
K\I% RN
NH A |
Nﬂo P NH
N~
405. 09 406 O
/J Br@
diastereomer of 404 cis or trans unknown
cis or trans unknown
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H3C% ocr -195 WO 2007/ 077949 PCT/JP2006/ 326327 Tabl e

71(contd.) Ex Structure Ex Structure N,, NHNI ~ 2
WG207MHR49 NH NH 519 csiiir -N H nN N N 521 Ne@r/52806/326327

NH2 NH H3IC NHH-~NN 523 F\ 1, NH2 524 | NH2

NHH C Nb NHO ON- N, I NH2 1 NH2 525 ~\ NH 526
CHDNH Fi3CS ,<'~ 1 Fi3CG01. OOHNHD527 QNH2 528

ONH2 NH S~ H3C Ob
Table 71 (contd.)
Ex Structure

ExXx | Structure - -

ZT

/Z
ZTI
/Z

2N
<7\
g
I
z
I

408 , N

@

N
407 |
& °
_ Br

Chiral

7 "ZT
\ 7
O .
Qo/z::
-,"’I_'
2\~
o £

' NH .
409 N 410
o)

I
o

diastereomer of 414
cis or trans unknown

) T H
H. Ny Chiral N N\
\ I = W
411 *NH 412 e
H.C . : _
3 K o) O
“CH, |
.H3 F cis/trans mix
H
H : N Ns
Ny S :
¢ ] N H
N NH, 'Nﬂg
413 . 414 !
g NH HO@
F cis/trans mix diasteréomer of 415
~ cis or trans unknown
H
(N I Ny <H | LN
\Y
NI%NH \N P NH2
415 N—< 416

2

cis/trans mix

I
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-196 WO 2007/ 077949 PCT/ JP2006/ 326327 Tabl e

71(contd.) Ex Structure Ex Structure HNINH i NH2
w@20dr6io@H 529 H3C ONH 5 3 0 H3G N 3 H3C H3CT/AP2006/326327

di astereoner of 534 <cis or trans unknow NN,, \ I O

H3g NH NH2 531 9H NH NH2 532 H C N H3C N 3 cis/trans

m X di astereoner of 533 <c¢is or trans unknown N N N

.533 H3C NH NH2 534 H3 NHHN CH H3C N H3C'N 3
Taplasyveneened. pf 532 di astereonmer of 530 cis or trans

gk own—ets—or—trans unknoyn; N ‘ry?]ti NP\ T T 0]
Eg3t NH 536SFTNRCRF®  HO N {NP8i g/ trans mxYESUIF97 wo
2007/ 077949 PCT/ JP2006/ 326327 Table 71( Con(t_;g. )
“ IN\ . Hacl\\ X 3
: NH , Ny
417 . 418 | A o
/@\.\NH N-
HO™ cis
H
i Ny
Q;E%J\rN ~ NHNG Om,
419 NH ,jl_o>—{F 420 : 3.
Ne -
cIs cis
- OH
H
. H
|'\E N & lN\
J*“x? | NS OCH;
421 - : 422 NH '
cis HO 2 CIS
éH .
- N N
" H . % | NH.
NNy . Z 2
<N:E%;L1§O\/CH3 : ' NH
423 Y 424 fgz;/
| .H C t | OoH
+70 rans diastereomer of 425
cis or trans unknown

~185-



Ex Structure Ex Structure 'H NN~ O 1!'0 0 537 538
NHNH NHNH2 z HsC O/ N~V NN, NN,5 3 9 NH NH2
WA TMHIMH2 O -4 NN= ~N N~ N5 41 NH NH2 54pCT™NP28b42326327
Nz ON,/ NBNH,~ NI N, 54.3 NH NH2 544 NH NH2

NNNTf I PH H 11~ OO NH-NN 545 NH NHz

546 HOO, ONNN CS -198 WD 2007/ 077949 :
PCT/ JP2006/ 326327 Tabl e 71(contd.) Ex Structure Ex
TalSt e uzl yeentdi. N, ,

Ex Structure ExX Structure:

H
. H
\N | NS N—Ns
S A N, %:E')\gNH
- NH - NH
425 f;gj/ | 426
OH IR AN

diastereomer of 424 cis or trans unknown
cis or trans unknown _

] H . -
H : NNy
AL AN, Y :
427 428
NH N.oy @ \io
HO . HO ' o) \—CH3
trans . .
cis

H
N

4

. H ‘ '
Ny N N\ .
‘ o ¢ _{‘H Q\l)\ro -
: . .y
129 el N, 430 NH N4
A\ .
T LU

cis/trans mix

T H
Ny ' Ny
P OOCH VP H .0
431 Y Bi 432 T WA
AL g
1 o .

H H

N'O‘\OVCH:,
433 @ giH 434
HO

z
7
\ 7
o
O
(@]
wI

cis
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NN, O\l ~o NNH 2 547 NHNH2 548 HN , N NN
N, OO0 549 ,NHNH2 550 NH. NH2 ONNN,, NN \ O
wW@2007907949 NH NH2 , NH N=~ 551 552 CH3 F i F HrQI/J1d006/326327

\' I ONH2 553 ,NH NH2 554 HN b N%-199 WO -
2007/ 077949 PCT/ JP2006/ 326327 Table 71(contd.) Ex
Structure Ex Structure NN OO 555 NH NH2 556 NH
NHZ IN~~ HONNN\ 1T / 0O NN\ ~ ONHNHR
Table 71 (contd.)

Ex Structure Ex Structure- -

H .
N NN F
|
%H %n QF
N 0. 436 N N
e | :

435

. |Né |
Ny AL H H
P 49 [:ij <;IE3?fN NjijoCH
437 K EﬁiN“ 438 JEEzJ“ H 3
A
HO NS . mie

| - . H |
N_N,  Chiral N N
. . _ AW A H : A P n
439 N N]jiN 1 440 Nof NH,
OARACH I
HO™ cis ' HO cis o
— _ , ;
H . Ny
N |N\ : 4 | H .
441 ) N~ )N N/\'/O‘CH3 4472 ’ /@/Ns NH2
| HO HO _
: trans
| H ) )
| NN N- N
SO Gy - %H o
443 N B’KN/\,OH 444 N E)KN—CH:;
, H
HO : ’ HO o E
CIS cis
H H
i " QL "
A H H P
445 | e P | 446 p N
N NN oN- N OH
JRIR I & e
HO cis ' HO cis :
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557 NH NH2 558 .OP H3™" O NINNN< 1" H 559 NH
NH2 560 Il N H2ZN "N NN,, N5, \ ~ H\ ~ H 561 N 562

wQ bbo7/0%9kd - 200 WO 2007/ 077949 PCT/ JP2006/ 326 32FCT/Tlo0a326327
71(contd.) Ex Structure Ex Structure HNN, NH H
563 564 ,NH N X9 CH3 HOO NN~ 1 ""H3 1 565 NH 566
,NHNHO" HOHBC COHd cis 3 cis NN H \ .~ N~
3C(,CH3 N/ NH NHN Z O OH 567 568 NH N.

Table 71 (contd.)

Ex ' Structure Ex Structure-

. . ' H
Ty | A
H
447 @N { Ejtn 448 | Rt Ej\Nﬁ
HO o C‘OH j D
cis HO ,

c;is
"H ' ' H
Ny
' \ |N; H A H 9 o
' N . : W ~0.
HO ‘ ' : .
cis cis or trans unknown
H _ _ H
\ l '/ H N\ I — 'I;l'
451 Ny r{) 452 N “\/@
' ‘ Igl N.__O @ o _
HO cis \gHs' ' HO s ' |
H _
_ IN\
N, NN A H
A H N ~0
7 N N CH
N NERNAVOCW N 3

453 NN 454 0
| HCo , | He

cis/trans mix

. H N, N . OH
%H 0 ~ ‘ H R @/
455 N YN CH, | 456 AR = et
Ho/ﬁ )@ :

. . HO OH
cis/trans mix cis :

cis/trans mix

-188-



HO).. ?H3 trans cis HNNOCH3 570 569 NH NOCH r NH

NO HO- HO- CH3 cis cis H N H3*" NCH N\ / CH3 H3C
WORD03/057929 572 NH NOH HOCIS S H -201 WO PCT/JP2006/326327

2007/ 077949 PCT/ JP2006/ 326327 Table 71(contd.) Ex

Structure Ex Structure HHICN H3\ \xI H3C Hv H3 N

NN N CH NHNHs 573 H3C 574 cis OHHcis PH3 HN

HTH3 HBGCNNN N ,NCH3 \ | i NNCH NHO 3 575 576
TaiNE H tisohtanp

Ex ' Structure Ex Structure
Chiral
» i
VN L

NH

457 @ N- ng 458 HC N
" HO 0
% - .HSCA@
| H

Chiral’ H .- Chiral
/N N .
l \ X A H o OH
460 ! h,l(
459 X v PR N‘"(/ZDH
ok JRagit Rt
H 3
HO HO cis
Chiral
A )q H Chiral
. ™ p N N\
461 «~N-N o~ 462 R
0-CH,
. " cis

_ y _ _
NN RN _
A g P , | A H o
y N ) N
463 | WN- N 464 N- N
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N %H o
/

- 466 | % q
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H NN, HH3 NNCH3 NN NH 577 578 ,NH HO IN
trans cis HNINM O 579 ;NHN )=0O HO'~ HC'S -202
WO\D0200P4077949 PCT/ JP2006/ 326327 Tabl e 72 ExpREIPat/326327
1H—NI\/R(4OOI\/HZ d6- DVMBO) 5: 1.44-2.38(10H, m), 2.85(3 i -
H d, J=4.8Hz), 4.23(1H,m, 4.53(1H s),6.58(1H m,7 .27
(1H. M) , 8.58 (1H s) , 8.78 (1H m , 925(1Hrr) ,

11.7 9(1H,s). NS 409(MeH) + 2 - MB: 313( MrH) +
Ta}ithWR(éQﬁ)MﬂZ)d6 DMVEO) 5: 1. 52- 2. 4. 6(11H m,2.63-2 3 -

L\LI—ru ,'+. :).5( I+ Ily, lﬂ( + ]
Ex7|45(1H, m t7r%79tu7r990(1H m | 16%75- 10, 77(1 Fdlcﬁire

. 55-11. 58(1H, m), 12. 10( 1H, bf) . M5{353( Mg

1} NVR( 4R0Mdz, d6- DVBO) 5: 1. 51- 2. 13( 8H, . .

47(3Hn) -2.76(2H,m, 4]02-,4.13(2 u.

55( N 46.39(1-Irr),74474 5’%',&6
4677, ( RNy N 468 H@ @
11, s)é@@& 39(QH, &) ,)10. 7]- 10. T8 11. -58(1

1&5@,

H, S) HdYB: H) + 5= © 404 (W - cis
ME: 371( MtH) - S '

. CH |
: NN | - NN
' \ | H o : &J;%,H o
469 ‘,.“N-/ ﬂN‘O 470 R ﬁN
S0 H '

N o
Y e N : |
e RN
471 NN TN 472 ) WJI

/@ o ﬁ’\’NQ
| HO™ > ¢ -

H n- | N |
- M . ESQ W
X ' . /)
473 SN cH, | 474 - N»@
| N~ | H

SRR R
o HO cis
HO :
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7

8 -

VS: 508( M+H) +

VB: 542( M+Na) +
W bHONWROADONHz , d6- DVBO) 5: 1. 38- 2. 77( 18H, ) , 4. 38PET/1E2006/326327
.54(1H,m,6.29-6.35(1H, ), 7.25-7.37(1H ), 7. 42-

7
H

1H NVR(400MHz, d6- DI\/BO)5 1.46-2.29(9H ,

45( 1H, m),
s) . MB: 380( M+H) +

M5: 409 (MtH) +

9 -

7.89-7.90(1H m, 10. 75(1H, br), 11. 57(1

m,3.83(3H 11 -

TabB, mllﬁéﬂtbln) 4.56(1H,s),6, 50(| H m, 7.18(1 H m

:):)\Trl S) 14, Ily T 68(1LH 3) - VB 342 MrH)

EX1++ NIVR( 40 GHHH fo%l TS\vB0) 5: 1. 43-i 4(2H m §J° é’iure-
73(4H,m , 1. 73- bsq(m m, 2] 05- 2. 12(1H m,2.47(3 12 -
Hls), 2. 4.08-4.16(1H ), 4.56( 1N N\

4 99( 2H - 7.18]7. 24(IHn)

473(1H, s), 9. U g4(1H, s) .M 384( ot
1H NVR \ 5. 43- 1. §3(2H, 1?5
74( 4H, . 74-1.%0 1H, n), 1] 80( 3H, s), 2F 13
H,| mH 3 ﬂﬁ(zH m, 4. 06-4. 14(1H, n),4.5 (1H,_ 5) ©S
_645{2H br s} 647652 IHI ) A7 )8
. T6(1H,s), 9.41(1H, d, J=8. OHf), 1164(1H, s). M5: 3R4 \(MH).
+|-203 WD 20937577949 PCT/ JP2006/ 326327  TablE]
72(contd.) a -Ex 14|- NB: 369( MiH) 0

47V 383( M H) LHyVR( 400M-z, detthvs0O)6: 1..57-1. 6 H)NH,
1. 95-2. .

09( 3H, M 2P 2. 24(2H, ), 3)31-3.[71( 6HP 4
H/|s), 6. 38-6.40( '), 7. 44(1H t, J=3. OHz) ; 7. 90( 1H
. §), 10. 804 1I—h},\s) , 11. 58(1H, s)|. M5: 334( MtH) +
" H
{‘:k)\(N NNy
. NH NG OH WCH
479 i 480 ' NH
? cis : HO~ g cis
H
H
NG Ny
NHNH NH NH O
481 ; 482 ' X
; % cis
H cis H
H
NN N N
%NHZ %O
H0V®/ | o) on
cis
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1H NMR(400MHz, d6- DVMSO) 5: 1. 51- 1. 56(2H, m), 1. 63- 1.
74(4H,n),1.83-1.91(4H,'m, 2.09-2. 13(1H, M, 2.30-2 17 -

WO 284/0(2) m) , 4.22-4.25 (1H, n)., 4.58 (1H, BJT/JP2606R26327
(1H, d,
J=3. 6Hz) 7.31(1H,d, J= 3 6Hz) , 8. 50( 1H, d, J=7. 6Hz)
8.66(1H; s), 12. 00(! H, brs) . MS: 399(-M+Na) +
1H NVR(400MHz, d6- DI\/BO)S 1.49-2.48(10H, m, 2.72-2 18 -

Tab BS(2H 8dndd 61 (1H 5), 6. 44-6. 61(1H m), 7. 64-7. 71(

Q Ll O
J.II |1 ,u UL U.OJ '—H‘I Ily,J.J. Dﬂ-J.J.

oA (TH” M §'t 5_AEJ. )
E3. §3( 14 msmugéafmm+ Ex ructure

1H] NVR( 400MHg , d6-DVBO) 5: 1. 39-1.48(2H,n),1.§9 1,
74(6H, ), 1. - NB85(2H, n) , 2] 02-2/07(1H, M), 219-
. 20(2H, ) , 4¢ &(ﬁ;H,n),fQ?(jLHdJ74 L2l N,

1347. 19( 2H 7240(2H rr) 8/06(1H s), 8)4 Hlo
H, |s), 8. 89( 25. 9Hz) , 9 : 436( MeH)
48PH] NVR( 400MKz,q6- DVBO) 5: 1. >dl816 56( 2H, m) "

72(4H, 1), £J77-1. 88(4H, ), 2] 08-2[11(1H, V24-2 20 -
. 28(2H, n§i03. 56( 1H, ) , 4. 15- k. 20( 1H, m) , 687-6: 69(

1H| M , diasGeréonfr.cf488) , . 8. 28( 1H,s) , 9.diaxtétddmer, U85
361 10. di(drttrans ddkriwirlH, s}, 12. 53( 1Hdw 6) trdrs @Bknown

(1H br) MS:-343(MHCL+H) +
1H b} M- 343(M-HCL+H)

DVBO) 6: 0. $6- 1. 37(3H, i), 145
4(1H M, 2141-2[51(2H M & |
: \ H,3. 03- 8. 05(1H, m) , 4. 29-4.785=C
oH|Mm) , 6. 63(1H, S0, 7. 43(1H, s), 7. 87(1 H, s), 1
484 111, 6( 1H ' 299( MrH) +| 488 rg
5:1. 68-1. [93(6H, M)

13(3H, m, 2. 4Os¢t2 A7(2H,m, 2} 71- 2. 75(23@ ?390
H, d, J=5. 5Hz cisdtrang mixs), 6. $4- 6. 36( 1H
t 1=3 OHz) )7000(??_' s) 22 1641 H t ( g \OW -;Jnknown
(1H,s), 11. 59(1H, s). M5: 391( I#H) + |- 204 WO 20}17/;37949
PCT/ JP2006/ 826§\27 Table 72 (contd. ) -
. | A,
AL | -

I

O .
489 490 H
ol 4
' _ i diastereomer of 488
' ' cis or trans unknown

H
H NN
NN \
| . P
) N-N
491 - 492 N
H EJ
HO

cis/trans mix
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f Data Ex REXx

1H NVR(400MHz, d6- DMSO) 5: 1. 71- 1. 89( 6H, n),2.21-2. 23 -
WQ@B{03.l71949 2. 53- 2. 56(6H, M), 6. 63(1H, ' s), 7. 46( 1H, PCTIP2006/326327

=3.2Hz), 7. 90(1H, s), 10. 77(1H, s), 11. 61(1H, s) . M5: 3

09( MrH) + 24 - MS: 342(M+H)+ 25 - MS: 312( MtH) +

1H NVR(400MHz, d6- DMVBO) 6: 1. 33( 6H; d, J=6. 2Hz) , 1. 46

-1.86(10H, M, 2. 06(1H, brs), 2. 22(2H, brs), 4. 54(1H, 26 -
TakSJ)e 5795&@;&{;&1 )] 8. 8Hz) 5.18-5. 15(1H n) 8. 12(1H s

.UU\J.I_I,D S él?éln o, 3=8 OEIL) 13- U(J.I‘I grs

E}f 371( M""D"‘S ruc Lglcture )

TH{ NVR( 400N, d- DVEO) 6: 1. i1~ 1. 45( 2H, ), . 1{59xL.
62(2H, 1), 1. 68T S0( 2H. n), 1] 74- 1] 79(2H, ) . 1%%%;27 i
42

CU9R(2H M, 2. AQ961H, M), P. 18- 2. 21(2H, ), 0
4.05(1H, ), 4. 32 s), 5. 8R(2H, brs), 6. 41-6. 420aK m)
493. p9-7.11(1 L 8113(1H,s)| 896(1 H, d, J= 8.2@( H
z) | 9. 50( 1H, 1. 23(1H, brs). M5 342( MrH) +

1H NVR( 400NBiz, d6- DVBO) 5: 1. #5- 1. 57(2H, m) . H®. 57- 1
78( 4H, nfliastereomenof 488 ) | 2| 05- 2 14( 1HiRptereomes 0p493
. 3h( 2H, cifs, a2 trans3amkapwa. 17- 1. 24( 1H, m gjs 3 transsynknowr

6.56-6.61(1H M, 7. 24- 7. 28( A, m8.58(THs),9 1
O(1H, d, 3=7. 8Hz Y}, 14 82( 1H, bfs) . MB: 366( MrH) + Ny
. 1H| NVR( 400MHz, 0 5: 1. #9-2. $2(13H, m) , 4. koll4_ko
. 22(1H, ), 4. 55 .55-6.57(1H, m), 7. 25-7. 270 F°
2oBH| M), 8. 49(1H, s) , 8w79ULH, d| 38 OHz) | 9. 27( 1H_s) VN
11)73(1H, brs). 74( M+Na) Og -
1H{ NVR(400MHz JA6.IDVSO) 5: 1. 47- 1. 52( 2H, m)

B4(2H, Mt 69- 1. 732k M, 1]81- 1./91(4HM , ' 2ihPars A _
C11(1H M), 2. 28-2. 31(2H, M), 2. 67(3H, s), 4. 19- 4. 22( |

T

TH[T), 4. 53(1H, 5), 6. 53- 6. 54( IH, M|, 7. 22- 7. 24( IH, m
. 7188(1H,d, J§7.@Hz) , 8. 69( 1, 5), 11, 61( 1H, brig) .\
P o AL

N~ N-

) N
I - LR Tl e
_ 0] 0

iastereomer of 497

0

iastereomer of 498

cis or trans unknowr - ' cis or trans unknowr
IN\
2 | H "L
<\N | - NH2
499 | 500 NH .
) trans trans
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S: 366( M+H) +

1H NVR( 400MHz, d6- DMBO) 5: 1. 44- 1. 49(2H, m) , 1. 62- 1.
W@A(206719%9 1. 74- 1. 79( 2H, m) , 1. 98- 2. 03(4H, ), 2. 15PCT/IRD06/326327

.18(1H, ), 3. 00- 3. 03(2H, m), 4. 45(1H, brs), 4. 61( 1H,

brs),5.77(2H, s), 6. 35-6.37(1H n), 7. 33- 7. 35(1H, )

,8.14(1H,s), 11. 44( 1H, brs) . M5: 324( MrH) + - 205 WO

2007/ 077949 PCT/ JP2006/ 326327 Tabl e 72(contd.) Ex REx
Tales &t cld:htNﬂ/R(4OOI\/Hz d6- DVBO) 5: 1. 45- 2. 60(13H, m), 3. 27(3

E%l-t si %t%%cture A9 (H nﬁx’ 4. 44 (lFEQ}UCtéré(

(1R M, 7. 46(1H, m, 8. 71(1H §), 8. 88(1H, m, 10. 92( 1

H 5), 12, 08( 1HfE) .N/B: 453( MiH) + 83 - MB: 409(

1H NVR( 400MHz¢ Ob:1.#2-1.51(2H, m, 1. 58 1]

75(4H, m, 1. 76-Nt Ny 2] 05- 2] 13(1H, M), 2. 282
50132( 2H, m 4 11- 4.Nk9( H, m 1.59@( 1H, brs), 6. 49-6, 5 N

4(LH M, @@z(m m, 7. R4(2H]s), 8 06(1H, s 70

(1-|,d,\J7 , 11.57 (LH, s) . m
1H} NMVR 6- DRSO) 5: 1. 16- 2. 49(10H 92-2 trans

.8)(.2Hm) 4.49-4.56(2H, m | 4. .60-4.67(1H. m .5. 64 35 -
5. V1(1H m 6§,4639(1Hn) 7.42{7 47(1H,m, 7.89

1 -7]92(1H, n) 8 ,s), 10. J7- 10) 83(1H, m) NLEN§5-
. 11]61(1H m I\/H-H)+ L NH,
1H| NVR( 400MHz | d 32- 1. 87(12H, ), 2. QA
503H) M), 2. 08( 2H, 8 4 22 H84n) , 4. 68( 1H, m.26. . 70 36 -
- 6. 71(1H— n) 's), 7. B5(1H]s), 7. 37- 7. H,
n) |8 32( 1l g} 32(1H 12. 68( 1H, brs) . MSQGL3(
M BHCL+ _ B 328( MEH] + 38 - MS: 378( +Cis

1H{ NVR( 4 0|sz d6- DVBO) 5: 1. 4- 1. $3(2H, m), 1. 86- 2.

505 o - i 506

Ny _ '
A~ NH, . < B
. \\ _
NH ' N CONH,

507 | W 508 | L _~UNHNH,
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39 - 56(10H, mM,2.77-2.85(1H,m,4.91(1H,s), 6. 64-6. 66(
1H m,7.36-7.38(1H n), 8.50(1H,s), 10.82(1H,s), 11
WO 2874017995 ( 1H, m) . MS: 387, 389( M+H) + PCT/JP2006/326327
1H NVR(400MHz, d6- DMSO) 5: 1. 50- 1. 53(2H, m, 1. 64- 2.
01(8H, M, 2.11(1H,s), 2. 32(2H; s), 4. 21(1H,d; J=7.5H 40 -
z),4.56(2H,s),6.58(1H,s), 7. 26(1H, s), 8. 61(1H, s),
9.86(1H,brs),11. 77(1H,s). . Ms: 350( M H) -
Taﬂtbh&&%é@ﬁﬁ&t)d6 DWBC»S 1.54-1, 60(2H n,1l. 68-1.

7TT(4H, ny,J. 78= 2R 19 98(2H ™

EX6(1H. m , 2 SpEust ‘36 2H. M, 2 65?‘2H t,J=6 oi@fu‘éturﬁl -

57(2H t, J=6y Oz) , 4.08 (1H| d, J=7 . 8 ), 646
(1M, dd, J=2. 6Hz) | 7.04 (1H br) , (1
dd| J=2 . 6, |

599 7. 80( 1H, br) . s§, 10.47( 1
+ . -206 WO

.47(ﬂ4s) WS
B26327 Table 72(cont

d1

PCT/ JP200Q
1H NMNEZ0OWHz, d6- DVBO) 5: 1. 21( 3H,

DDA 12L] 1A 2 DD D AND( DLIL

A
r=n \J"r\J.\JII,II’,\J OO I. L\ LT el

50(1H, ), 6. 4846.51(1H m) , 7J17-7.

H, brd, J=7. 6HZY3 8 2(1H, brt]J=5. 6

11/51( 1H, br s)Ms29 _

+ 51IH NVR( 400 5O 6: 1. 5812 g
96( 2H, M 11(1H m, 2]14- 2.
. 44( 4H, B1-2.71(2H, M, ¥. 38-4.
6.67(1H, ), 7. 25(1H,s), 7. 35( 1H, br

I\Ji\)""p_I\JI

ENLE

(IH s) , 10.58 (1IH, s) , 11 .94 (
(M +H) +

1H{ NVR( 400VHz¢ dB-
91 |(4H,m) , 4.42>

01
g e1H M , 6.3 H, d,
LTA NH ‘14
513 N
. Ho, [ > 3F1;EOH
i F
) . F | .

S 389 301

L 12-2.04(9 H , 44_

H -
N IN\ : : -|N\
N\ ' \
515 | %NHZ | 516 , _ = NH?
NH NH

: — 9y ..
H
NN {\I|N\
. A |/ NH, c1g A NH,
517 He CHs ¥ NH
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4(1H, d, J=3. 5Hz), 7. 90( 1H, s), 10. 80( 1H, br, s), 1*1. 58

(1H,s). MS: 327(M+H. ) + 45 -
wWOL®788R¢IM-H) +

MS: 366( MrH) +
47 MB: 406( MrH) +

46 -

PCT/JP2006/326327

1H NVR( 400MHz, d6- DMBO) 5: 1. 84- 1. 97(2H, m) , 1. 97-. 2. |
17(4H, ), 2.19-2. 34(2H, ), 2. 96(3H, ) | 4. 12- 4. 24(2 48 -
H 1), 4. 30- 4. 40(1H, ), 6. 44- 6. 51(1H, m), 7. 04( 1H, br

),7.08-7.15(1H, ), 7. 81(1H, br), 8. 38( 1H, s), 10. 22(

1H,

TalleJFY (cbhkd.) 11.47 (1H s) .MS: 364 (M+H) + 49 -

WBT386{HH+—— " _

E 1| NVR( 40ORHE Y EBYBRBO) 5: 1. 485X, 53(2H, m) . $-64SE1re65
(2H m , 1.64 (6H s) , 1.69-1.'74 (2H, m , 1.81-1.93
(4]50 - Ko N '

H m, 2. 08-2. 201 NIZ- 29-2.32(2H, m), 4. 19-

51kH{ M), 4. 53(1H_s)L6J07(*1H, s)],5% 33- 6. 55LH,
2-7.24(1H m 7 90(1HIM , 872( 1H S,

H, bbrs). S H + 51 - : 389(MHH) +
1H] NVR( 280MHz, 'd6- DVBO) 5: 1. 45- 2. 47(9H, nj , 3
42O ) 458 H -5} 65 HH- 2
,8]22(1H s), 9.HomH, s), 9. 90(1 H, ), 11. 84(!
. MB: 312( MrH) +4 207] WQ,2007/077949 PCT/ JP2

57habl e 72(sontd.) ta REX '

C1H{NVR( 4 . ) 5: 1. 48- 2. 33( 8H, b da
,s), 4. A8 IR A 51(1 H, s), 6. 48(1|H, ), 7. 1¥

. S} 8 8. H ol 1150+
5. 341( MrH) + VB: 410( H) +
NVR( 400MHz, 05: 1. §7-1. 48(2H, m) , 1. S :
523 " N 524 n ok
| 075
H
RN N N |
, %NHZ o %NHZ
525 526 CH
Hac_\s@NH H“C-Ns@NH' :
05 _ 05
H
ol %
A A AH, A A NH
. 2
527 Q@NH 528 o 0 _
',S‘ . HSC@
075

-196-




91(8H, M, 2.04-2.08(1H, M, 2.24-2.33(2H, M, 3. 71(3 55 -

H, s), 3.99-4.02(1H, nr) ,4.50(1H,s),5.85-5.87(1H, m 6.
W(34006/.0378(19 Hnm,6.43-6.46(IH M, 7. 14-7.17(| H, mCT/IP2006/326327

), 7.93-7.98(1H, m, 8. 20(1H s), 11. 49( 1H, brs) . V5: 368

(MHH) + 56 - MS: 361( MrH) +

1H NVR(400MHz, d6- DMSO) 5: 1. 39-1. 45(2H, m),,” 1. 59-1.

61(2H, M, 1.64-1.70(2H, M, 1. 73-..1.79(2H, m, 1.85-1 57 -
Tabpé_(ﬁ—l H&mZdOﬁ 2. 08(1H n) 2. 20- 2 23(2H n) 4.01-.

4

U'—|- J.II,II -4.04 J.l‘l || A4 1HU

EX 12(1H d. Jséi‘WE‘)lr% 15(1H 9) X0, 05( 11 br§t’i‘i&t§§e |

(1H, brs) . M5; 326( M ACOH+H) + |58 - |MB: 284 (MH—|) N 59 -
/]

" Mg 427( MeNa) +, 403( M H) -
1H NVR( 400MHz, N6-MVBO) 5: 1. 45- 2. 27( 7H, m) &I#\f@
.8, 3. 18(3H, s AL QXL , 4. 46(11H, s), 6. 4eH, H
52,97) I—é . r;m’gjo (a}és,) 12) E@T HN-cq

1H N sﬁ 8- DVBO) 6: 145-2.()9(13H, gg}? &534
I

H, 4.53 1H 6.54(1H mj, 7. 2%( 1H,
),'T) 75(1H(n’) i)l 68(1I(—| s) mN[B: 36"(3“\/:? kr'l_ﬁwr

TH NVR( 400MHz, d6- DVMSO) 5 1. 39- 1. 45( 2H, m)

-73(4Hn) 1. 7541. 81( 2H, m) , 1.190- 1[95( 2H, m) , 2.
"S3(2H, M, 3. 35(2H, M), 3. 89(2%@

9(1H m, 2.
J=P. 6Hz) , 4. 044 ,m),4. 43( 11, br), 6. 44( 1H, d,

531=3. 6Hz) , 6.87( 1H\ 10(15{321, J=3. 5 "T NH,
H, ks) | 10%4 J=7. ’Hz 1 34(1H, brs) +H) +
_208 WO 949 PCT/JP2006/ 326327

72(contd.) Reé/trans mix |asf%areomer of 533
' - : , cis or trans unknown

H - _

NN - N Ny

A _J_o S ko

H
533 25V NH NH, 534 | E 3 NHHNCHa'
H,C” | H,C-
| diastereomer of 532 diastereomer of 530

cis or trans unknown cis or trans unknown.

7 "ZT

NG . | AN
So¥s; R
' 536 '

/®/NH
HO

cis/trans mix

535

-197~




Ex Data Ex
1H NVR(400MHz, d6- DMSO) 6: 1. 43- 1. 48(2H, M, 1. 60-1.
W®3(02.719¥9 1. 66- 1. 72(2H, M, 1. 77- 1. 83(2H, m, 1. 87PAT/IP2006/326327
- 92(2H ,m,2.06-2.10(1H M, 2. 22-2. 26(2H, ), 4. 05( 63 -
2H,t,J=9. OHz), 4. 09- 4. 13(1H, m, 4. 32(2H, t, J=9. OHz
,4.47(1H,s),6.47-6.49(1H m, 7.15-7.17(1H m, 8. = 34
(1H s) , 9..98 (1H d,J=7..8Hz) , 11.49 (1H, brs)
Tabh@ 35 c81(1MiH) +

NVR(400vHz, d6-DVBO) 6: — 105411

S/7- 1.
E>211(9H m) 1S‘3§Uit%’??5H m 1 7E?‘1 85(2H méE.rbfiﬁrem -

. 2B(SH, M, 4.11-4.18(2H, ), §. 29- 6. 36(1H, m), 7. 09H NG
7.03(1H M, 7. 28- N32(1H, m) ,|7. 6447. 65( 1H, n),ll.i“
1(|LH, brs) . MB: 413( o 65 U M5 431(MrH) + 66 1MVEZ 842

53(7M*H) + 538
1H NVR( 49¢ S 1. g1- 2. 02( 8H,
62/( SH, m) [43- 6.|46(nf8; _
H, br), 7. T4 1H, bn.), 8. 40 1Hs

(1] A

NS L] lv "

1H- NVR( 400MHz,

n.
H—s)—M5—336 (IVITII)'T
g

O(2H m, 1. 8611y

97(3H, m, 1. 99- |08-2]15(4H, M), 2.. 22 68. 1
1 . B5(2H m , J=7|. 6Hz) , 6.50vB 0o
S3G1H, m , 6. 540 ' NH NH,
99(1H, by, - 1), 7.81(1H, s) 8. 38( 1H A 7
(1H, ' d,J Wz), 11.48 (1H, s) . Ms: 336 £6TV1 ME:
534 (MFHY +, 532. (MH) 70 L MS|376(MkH)+ 71 1 NB: 402
(MtH) + -

H ._
- 1H NVR( 400MHz, 06: 1. 39-1. 43(2H M, L. 62R1L N
72(4H M), 1. 79- an, 2.102-2.[09(1H, ), - 2.4l 2 l7201

5 4 17(2H,n),2 75 Haly fiF4- 3HZ) 54209-4. 16(1H m 4. T T
3o 1H, brs ) CA1(1H, m |7, 11-7. 15( 1H, npi\ 2
8. 25( 1] H,s), 9. 87(JLH, d,|3=8. 3Hz)], C
& - BrN=N
N R

- : N
Y , | 2@
NET N : , M’i;

545 N/)@,NH NH, 546 HO@ A q
N ; /X
NC/Q cis _
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(1H brs).Ms.:341(MrH) + 73 1 MS: 341( MrH) +

74 1

MB: 355( MkH) + - 209 WD 2007/ 077949 PCT/ JP2006/ 326327
wQa ae7762{ contd. ) Ex REx Data
1H NVR( 400MHz, d6- DMBO) 5: 1. 44-2. 27(9H, ), 2. 76(3H 75 1

. d, J=4. 4Hz) , 4. 23* (I H, ), 6. 48(1H, M)

PCT/JP2006/326327

,7.14(1H M, 8.

25(1H, m, 8. 32(1H,s), 9. 87(1H, ), 11. 45(1H, s). M5:'3
43(MeH) + 76 1 MB: 355 (MHH) +

77 1 NB: 440( M+H) +

Taﬁhl\n\ﬂ(é@emm d6- DVBO) 5: 1. 43- 2. 36(8H, m) , 1. 63(6H 78 1

422
75( 1H, m

J.

%@Y&FFs) 8. 80

IPE‘m

I b)b

11 72%”

S: 410(M+H)+ 79 1 NMB: 382( M+

)+, 380( M H) - 80

J.(Ié‘!su

VS| 417( MrNa) +, 3H5(\iH) +
1H NI\/R(400|\/HZ O &: 1. 4u4-1.48(2H m,1.6
68 ,1.76-1. 06-2,08(1H, m,
5431 2H m) 4. 13- |51 Hhhg | 4 5381 54( 1H, m)
=7 . Oz (1H, d, §=3. 6Hz) ,. 7N
o Ng— ',s) 11. 86( 1H, brs). Ms: 331 ,
(400M-z, Cd6- DVBO) 5:1.40-1]43 (2H mp# 7. 64-1 .
69(4H, m), 1. 83-1.88(4H, m, 2]05-2/07(1H, m,2.21-2 82" 1

8(2H M, 4.25:4.27(1H m ,

S5Hz)
DrS) .

F 52(1H brs), 6. 04( 1, d,

J=7
., 7.28 (1H,

VB: 309( MeH) + AL o
" 50-1.55(2H, ),

1.62-

WB®@.[12( 1H, m) 83 1
5. 68- 6.71(1H,| -
18. 48( 1H, - 8( 1H,
Moy . (
6
RN,
A o]
|
NH N~
551 55_2 " CH,
\/
NZ
" H
H N , NN
Ao ﬁ\, LANH,
| H
553 -NH NH 554
IN\ |
£ \
A s
o NS
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brs). Ms: 368( MtH) +

1H NVR(400MHz, d6- DMSO) 5: 1. 50- 1. 57(2H, m, 1' . 81- 1.
W@7Z{o2Ml779¥9 1. 92- 2. 00(5H, M, 2. 04-2. 09(2H, m ' , 2. 1B RIP28d6/326327

.24(2H, M, 3. 62(3H,s), 4. 30-4.33(1H, m, 6. 16(1H, d,

J=7.1Hz),6.72(1H, d, J=3. 4Hz), 7. 28( 1H, d, J=3. 3Hz)

8.11(1H,s), 11. 85(1H brs). Ms: 373(|\/|+Na)+

1H NVR(400MHz, d6- DMSO) 5: 1. 70- 1. 75(2H, m ,-1. 78- . 1.
Ta}911é57‘|.1m:orlt8472 02(2H n) 2. 04 2 12(2H n, 2.19- 2851

laValAl-T W]

ZT7, ||y ) 3—66¢ orl b A4-25= I'I [[y o 1"{—-.
E>j_7 | Hz) , GS?GU tqﬁe(lH m , 7. 29( 1H. ng gu& \(ljie
s)| 11.85(1H, tp;s) _VB: 373(MLNa)+

1H . #8-1.53(2H m), 1. 63-

74 08-2|11(1H m), 2.2 786 1
H, $ ). 42(2H, m) , 3. 49- 3. O
552H, A£2B(1H m , 4. 49( 3 NH NH,
), 6. D(1H, 1), 8. 64( 1 |

83
20(
Da
TH{ NVR( 400MHz, d6- DVBO) b: 1. 46- 1. 82(2H, m), 1. 61- 1,

81(8H, M), 2. 05-2. 08( 1H, m) , 21 20- 2.|24(2H, M) , 4. 09- 7 1
¢ .12(1H m, 4.5 ), 6.63-6.65(1H, ), 6.82-6.8& Il 1 o
1H, m) 7 30- 7. Q 8. 65( 1H, s)|, 10. 52-10. 56( 1H

. MB: 478( MtH) +]- 2L0- WO
827 Tabl eHP3(cHnt d. ) Ex Ref -

557, (1H; b sN 11352( NH NH,
1H NI\/R(4 ONHd, d8- DVSG 5: 0.
40(9H, s), 53(1H, m), 1]67-1.

. 92(3H, ), 1999-2. 06(3H, ),
4.35,4.30-4.34(1 H n, 6. 37-

6.51-6.63,6.57-§. 59( 1A, M ,

H
559 NH NH, 560 N N\‘z\l .
| - o)
=
LN
H o H
N IN\ ' N lN\
Q
SO SO
561 N‘(\' 562 . N
Nsn o) N o)
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8.32(2H,mM, 8. 63, 8.64(1H,s),8.87-8.89,8.99-9: 01(
1H m, 11. 88(1H, brs) . Ms: 516( M+Na) +

WA bHoRRO49D0MHz, d6- DMBO) b: 1. 31-1. 36( 1H, m), 1. 47- BCT/JP2006/326327
53(3H,m,1.59-1.64(1H, m,1.67-1.80(2H, m, 1. 89-2
.00(3H,m,2.06-2.11(1H, M, 2.16-2.20(2H, m,3.02 89 1
3.09(2H, M, 4.27-4. 44(2H, m, 6. 52-6. 54, 6. 61- 6. 63(
1H M, 7.26-7.29(1H nm, 8.10-8. 31(2H,n), 8. 63(1H, s

Tap18 P& @5 9 04-9. 07(1H, m), 11-. 86( 1H, brs). Ms: 43 1
(MENg) +

Ex H NVR( 400MHS @A IVE0) 5: 1. ueEA. 53(2H, m  SER2Eaure

73[4H, M, 1.81-H 92(4H m, 2} 09-2/12(1H m,2:29-2 90 1

32{ 2H, m), 3. 46. Nsf 4. 24(LH, m) , 4. s)
), 7.24-7.25(1Q ) 1. 8,
6%u1H, s) . M5: 396 -

4] 86(2H,s), 6.5
~7.86(1H, M,

565 NIVR( 4001 ) 6: 0. |7, 4- 0] 88( 1H, L -Ni3- B4
75(7H, 1) , 4] 27- 4] 44(1H .55(1 $icH,
H, brs), Hz), 7. 11( LH, m H®. 6%, (1H, d©

86(1H 3(1H

1=B 4Hz) 8 35(1H s) 9.

,bfs). MB: 27( MrH) + Y |
1Ht NIVR( 400 - DVBO) 5: 1. 5- 2. 33(5H, m) . 97} 3.
36(5H, m, 3. 8CHH, M) , 4] 38- 4/ 64( 1H, m) 6. 092 1

56M, ¢, J=3. 4Hz) , 71171 1H brs), |
 92(1H, b@@"}f%‘l 's), 10. 25
(1H s) . N, Ng;;p 211 WD

3

PCT/ JP2006/ 326 Table 7 1d.) Ex RE&isDat a

0
(co
THNVR(ZQOVRZ, 06- DVBO) 57 T. P9- 2. 02(5H, M, 2. 4I1(1IH dd,
=3 Hz) . 2.. 65-£.83 (4H m , 4.p5-4.20 (1H,

. . 8, .

931 m, & Bedinlbs . | Hz) | 6. 5116. 58( 1H, MN-6™88- 7. 94

(31 M, 8. 37(HIG,99( 1H, ¢, J=7|9Hz) , 11. 4 NH,
sds) . M5: 286( YkH) _ .

NH N,
- HO @ 8H3

“trans cis
H
' . oy :
R N _ NNy - .
569 570 NH N.
. NH N\OH ‘ . 0
HO - . HO CH,
cis _ cis .
H
H Ny
H AN H
NS Hsc’NS‘;g)\ENC%
571 SNt 572 4
NH NOH
HO¢ ' .
cis cis
H
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1H NVR(400MHz, d6- DMSO) 5: 1. 12-1. 65(7H, m), 1. 82-1.

97(1H, m,2.25-2.34(2H, m, 3.85-3.96(1H,n),6.57(1 94 1
woood/p7®#8. 3Hz) , 7.12 (1H, d, J=2 . 4Hz) , 6rPTBIP0&:2326327

(2H, br

s), 8.35(1H,s), 9. 57(1H, d, J=7. 1Hz), 11. 5(1H brs).M S: 2

71 (MFH. ) +

1H NVR(400MHz, d6- DMSO) 5: 1. 17-1. 64(10H, m 2. 0-2.0
Tag](ell-kmcgnt]@ )2 22(1H, m, 2. 38- 2. 40(1H m,3.18-3. 951

44— tH—t5—p=7 8Hz) 425 (2H
J.II || -1 .
CHH : T " . Structure

E)g:7 ) Q_|Z)Structure Ex

A W6(1H t,J=4.8Hz), 7. 17(1H s), 70( Hs),8 51(1
H k), 8. 78( 1H, H, J=8. OHz) , 11 7(1H

1HNVR( 40QMHz O 5:1.3B-1.86
brg), 2. 19{ 24, 9(3H, k), 3.
), . 49(1 6. INH 1H, s) 6. 9884:;

578) | 8. 28(?&95) 9.R9( 1H, d, J=B 5
341 ( MrH) +
1HNNR(400M4z,c®5 1. 35-P. 67(

rs), 4. 05- 4i20( 1 HPpp 5. 00-5} 12( 1H, brs) 6. 45-%. 48Cis

(1H ), 7. 15-7. 16C1H, M) , 7.9B(1H ¢, J=4. 7Hz) , 1 Ho(
1H! br g\ NS: Qn’)( I\lu-l—l\.u.

' 1H\I|\/R(4OOM—IZ d6- DI\/BO)S 1. 4p- 2.3)( 13H mgH3. 92-3. 98 1

.96 1Hn’) .(4(1 5.27-5| 29(1H, M , § BN 1H, dd,
=p TH, dd, J—F 8, 3] 2Hz),*7. 8 Cd.y ¢r4.
8 11 3( 1 C}QZ(I\/HH + -212 WD 200 N.cH
5 T/JP2006/ 27 Tabl'e 7R(entd.) Ref ExnHEX. Datd
fH NI\/R(4O d6- DMSO) 5: 1. [L3-'1. 40(3H, m), 1. 481

63 2.00(1H m, 2| 14- 2] 18(1H, m,
.33(1H n) \12- 3¢ia0( 1H, M), B. 41- 3. 47(1H M) | ?9 1
- 4.10(1H, ™), 4r88-4.41(1H ) | 6. 6116' . 65(1H, m i, 8Y¥N°

H .
. NeeNs H : -
. H 3 H
&:L')?gN\,(ILIZ-CH3 : : N—Ns
' NH : £ %
577 ' )
| | . SN
trans , ' :
H 1 -

579

=202~



-7.03(1H,br), 7.09-7.13(1H ), 7. 61- 7. 86(1H, br), 8
.33(1H,s), 9. 64(1H, d, J=8. OHz) , 11. 45(1H, brs). Ms: 3

W@l((OMO’FD%Q

1H NVR( 400MHz, d6- DVBO) 6: 1. 38-2. 28( 12H, ), 2. 87-2

- 98(

1H m,

3.63(3H,s), 4. 45-4.57(1 H, m), 6. 42-6. 45( , 100 1

1H,m, 6.80-7. 13(1H, br), 7. 18-7, :22(1H, M, 7. 51- 7. 9
3(1H br), 8.34(1H s), 9 . 44(1H.,d, J=8. OHz), 11. 49( 1H
Tab D6 5)2 VB 357( MrH) +. 1H NVR(400MHz, d6- DVEO) 6:

")/")II

+ Oll=)

PCT/JP2006/326327

+—33 L,uTum),1.47 - i
Exl.SZ HoBtal. 61-1. 72(4H,m), 1...78-1.85(4H m,2.0 101
1 4- (1Hrﬁ99’2997(9|—|m ArlQ/I1’)f1I—IMA
30(|2H, g, | B M) 4 UOMEE 16 NSO )62 - 44 (A hH ), 2. 853
1 47-7. 19(1H, 14 BBB(1H, 3 | (0 28 AH, BB UHT, BHZ9 | 581(11H m)
- 69( 1H, Or97 015%,315)6,(8\&&@&11{,5),8.78(1H,m),9.25(1H,m),11.7
1H-|NVR( 40DMHE,, 16 n{ﬂ\/ﬁ@sﬁmﬂa)z{ 3H,t, J=6.8Hz), 1. 43
> T.[50L ZHyd 31130(5,#“ 7_,3(4F| m 78 1.90(4H, m, 2.0 102 1
O- 4. 10U J. I
29(2H,(kq EE %452& g—%ﬁ 276222
318- 7-20(1 ’d 1] {}i
. 68( 1H, b 0.7 1H,m)
AH ,1122310! JAfsh(t?ﬂ S : 353 g4tH) +
70([4H, m|, 11H%3«J& ww&m6 DMEBLD; DOFUHE n) 3 pBHAmD, 2. 182,
. 16( 1H, M4 2( A8, 2B(6F 1) 7 B( 2580 1. SH)B)4 , B3 2BB() , 4.50-4
45H, s}, 3. 53 {115k )s,) 6 B H4¢ 13 BH, 18)m ¥, D04 4- D54 6( Biir, 037 190 (
, M|, 4. 10-74 15( 08 511, %o BO{ O PHL OI ) + ?E‘O572€§@115Hn 11.58 (1
brs)), 6. 42,465)45@ S4 (9416, 46- 6. 48(0. 5H, m), 7. 16-
ToCIHT ,Jt54HZ),/94UbHdJB
Aty 6. 1¥i§%_;4nm911 S2(tH br-s) MBSk
ISR =T aat Y. :
i?(ﬂ—rn@ MSRW&LMJ&H ) 5. 52-6 m(1|-| 7. 2:;_,_27,(
8H,|m —8. 499 14D S {MBI76( 1H, d, J=8. OHz) , 9. 25(1H s)
91.[72€1H, 149 : M2 B5R(AMHH) + - 213
1H-NMR (400MHz,d6-DMS0O)&:1.38-2.77(18H,m),4.38-4 .
Lo | = |:54(1H,m),6.29-6.35(1H,m),7.25-7.37 (1H,m) , 7.42-
7.45(1H,m),7.89-7.90(1H,m),10.75(1H,br),11.57 (1
s).MS:380 (M+H) + : .
1H—NMR(400_MHZ,d6-—DMSO)'6:1.46—2.'29(9H',m),3.83-(3H
11 | - |,s),4.10(1H,m),4.56(1H,s),6.50(1H,m),7.18(1H, m)
,8.55(1H,s),9.27(1H,m),11.68 (1H,s) .MS:342 (M+H) +
1H—NMR(4OOMHz,d6—DMSO)6:1.43—1.54(2H,m),1_'.58—1.
73 (4H,m),1.73-1.86(4H,m),2.05-2.12 (1H,m),2.17 (3
Ll s),2.21-2.29(2H,m),4.08-4.16(1H,m),4.56 (1H, s)
,4.99(2H,s),6.48-6.55(1H,m),7.18-7.24 (1H,m), 8.6
3(1H,s),9.12(1H,d,J=7.8Hz),11.74(1H,s) .MS:384 (M
+H) + )
1H-NMR (400MHz, d6-DMS0) &:1.43-1.53 (2H,m),1.57-1.
74 (4H,m),1.74-1.90(4H,m),1.80(3H,s),2.04-2.12(1
s | - m),2.20-2.29(2H,m),4.06-4.14 (1H,m),4.56 (1H,s)
,6.45(2H,brs),6.47-6.52(1H,m);7.14-7.19(1H,m), 8
.76 (1H,s),9.41(1H,d, J=8.0Hz),11.64 (1H,s) .MS: 384
(M+H) +

—.203‘.'




WD 2007/ 077949 PCT/ JP2006/ 326327 Table 72(contd.) Ex
REx Data
WL bHONWROADONMHz , d6- DVBO) 5: 1. 51- 2. 17( 13H, n) , 3. 07PGI/JH066/326327
08(2H, M), 4. 31- 4. 32. (1H, m), 4. 40- 4. 42(1H, m) , 6. 50
6.51(1H, m, 7.24-7.25(1H, m), 8. 49(1H, s), 8. 84( 1H, d
,J=8.0Hz), 9. 25(1H, s), 11. 71(1H, s) . MS: 366. 3( MrH) +
1H NMVR(400MHz, d6- DMVBO) 8: 1. 13-2. 19('13H, m), 2. 97-3
Tab 08(2H( 83 Ba8R- 3. 83( 1H, . n), 4. 31-4. 40(1H ), 6. 57 106 1

ﬁ/’lll

69 M 7—26=-7. 27(TH ™, 8- 48(1H 5), 8. 78(1H U™
8. %)Elz

ExJ S )D& 24-9. 25" (1H, rr) ,11..70(1H, s) . Ms: 366(M+. H) +
r\mEeK 0_ Oz d6

111 8(TH, IS W ER(ME Nt s) 6 56(1H d_J=3 AHz) 7.22(
15H, |d, 3=2. M3L3&3 80-H). 57(5H. m . 8. 06(1H. s), 10.58(1 H

d, J=7. 9HzZ)H-MMR 827 QM doy G ~ IS BBB{ M+ . 63 (2H, m) , 1. 95-2.
LHHNVR( 400N 46 DVSO) €2 02 86212, 1R6(33H 1) , AL 16k 4m) 10862 (1
51l 1m, niﬁ%ﬁ%lﬂb@sam@%msn (1826 2hk-3) 08z2) , 5196 1H
52(|LH, )|, 75)L7rd d@(dH, ), 1 7. 58P, §)8(r«'§'>é"~ 4 ilM+H>

O I, 1 {

1H- NVR( 445%@ 5d§ 9%% %5 B 1}

H s, 4. 10 %7 4 % { %é w2, io 2
1§ 52(IH, M 3lY c&%r%)5%© 1 .62 (1H,d,

.d,[J=8.C 331QH?B(1+51b¥%adAEF%5 %M+§+50 (1H,d, J=7.6Hz),

1H- INVR( 409 M6 { 16, VST 504 ( U6, or O5(MAHS %9 ( M+M@I1 110 1

H, d, J=7. [OHzINIR 480 Rt 5) d 6- BIUSG) 53] 14D +3 , 68 9208, m) , 2.72-2
99(3H,n) 789 8fdHh) pasgl (1R8s Y, 60{2*‘5@181165{(1)1147864 7.71(

D8 10. 724( 1ﬂ~1q'n)]—g 0;91'@)3@{141&(1{“", 51, ﬂ}@-ﬂﬂ-%wtﬁﬁm 12.51-1
1H- NI\/R(4 HV@@ 3 4@@+g)49(13H n- - 111 1

Zo(1Lm, 11 S
6\48(1L %iagwqga@@%§§1§¢§ghz@5§§ -3 r% 48?2 ﬁ 291
. (1H, .d, @% %%Ed 16 2
%ﬁ4—NNR(400%@&2%6mtmé 579 He%gaé Eglﬁ 9937 4Hz)
13-7.19(2 7. 36 7.40 ( } 06(1H,s),8. 48(1
H,s),8.89(1H t J=5.9Hz),9.62.MS:436 (M+H) +
1H—NMR(4OOMHz;d6—DMSO)6:1.50—1.56(2H,m),1.62—1.
72 (4H,m),1.77-1.88(4H,m),2.08-2.11(1H,m),2.24-2
.28 (2H,m),3.56(1H,m),4.15-4.20(1H,m), 6.67-6.69 (
1H,m),7.36-7.38 (1H,m),8.28 (1H,s),9.40 (1H,br), 10
.36-10.41(1H,m),11.55(1H,s),12.53(1H,brs),14.29 "
(1H, br) .MS:343 (M-HC1+H)+

1H-NMR (400MHz, d6-DMS0O) 5:0.86-1.37 (3H,m),1.58-1.
69 (2H,m),2.20-2.24(1H,m),2.41-2.51(2H,m) ,/2.77-2
21 — | .80(1H,m),2.90(1H,s),3.03-3.05(1H,m),4.29-4.35(
2H,m), 6.63(1H,s),7.43(1H,s),7.87(1H,s),10.7 (1H,
s),11.6(1H,s) .MS:299 (M+H) + _

1H-NMR (400MHz, d6-DMSO) 5:1.68~-1.93(6H,m),2.02-2.
13(3H,m),2.40-2.47 (2H,m),2.71-2.75(2H, m) , 4.04 (2
22 - |H,d,J=5.5Hz),4.50(1H,s),6.34-6.36(1H,m),7.45(1H
,t,J=3.0Hz),7.90(1H,s),8.16(1H,t,J=5.6Hz),10.77
(1H,s),11.59(1H,s) .MS:391 (M+H) +

20 -

f204f



11(2H, M, 4. 21(1H, brs), "' 4. 40-4.41(1H, ), 4.59(2H, 112 1
s),4.79(2H,s),6.51(1H, brs), 7.16-7.37(6H,n), 8.51
w@ 1dd7877919. 50( 1H, d, J=8. OHz), 11. 72( 1H, s) . V5. 446801 /IP2bl)6+326327
-214 WD 2007/ 077949 PCT/ JP2006/ 326327 Tabl e
72(contd.) Ex REx Data
1H- NVR(400M+z, d6- DVBO) 6: 1. 47- 2. 33(13H,m, 3. 53- 3
.75(2H, M, 4.16-4. 17(1H m,6 4.40(1H,s),4.87(1H,s) 113 1
Tab_ﬁewz@cagéaH m,6.82(1Hs),7.21-7.22(1Hm, 9.8

LA A
X

IUU—

ElH- INVRE 4(0suMHg , d6- DVBO) 6: 1. 49- 1. . 52( 2H, n), 1. 62(6H
) 1EB4-2 31(11H m) 4.10-4. ')n/1l_| M4 54{1H s} 1

14 1
g 27 (1w YR | 4@0Mfse(q¢+wgy )51 b, bbb 896 IﬁHnmz 21-2.
28—1/20 (1 [ 35 (3, m) & SD3{AHp @l{ 8N I0OHE) 63 (1H, 4, [ 14p bR )t
NE: 426 (A 28 ), 7.90 (1H,s),10.77 (1H,s),11.61 (1H,s) .MS:
1H- [NVR( 40§9vHz+ g6+ DVBO) 6: 1. 49-2. 32(13H, n), 2. 82(3 115 1

o J=4.185%) 3 4> M+, 26(1H M, 4. 52(1H,s) , 6. 55- 6.

—Z%TSV}H"'”,M ,4 1,2( Nfﬁ‘l i) m) 8. Zjd(lH ny, 9 31-9. 5&(1

O

[a)

Sh T O T VS EI5h2),1.46
1H—NNR(4 7 ?

1 C77(LIH S h %ﬁﬁhQ% h+?n§6h1% % Ei%§6b€% %4 {18,
26LH, ny, 7| 2B+ 7: 93{ hﬁr 3R ¥¥+5s 8 %)3&812 1H S
- OHz)), 9. 8p{ A%, @3937, BHZ? 116_ 37H(4Wb$s§HwB, Bés@MLH Prs) .

1H- [NVR( 40O3HE (M6H DVSO) 6: 1. 55-1. 61(2H. m) . 1. 71-1.

75(RH, m || 11 8IMR ( 06O, aF+BM36y 8: P14 1H 0§ 56240m) 11753-1.
6. 43(1H, |} @i(@ﬁ8ﬂy710éslttb®)2ﬁ ;7. 18(1typ)2H, k), 1.88-1

3-7, 91 ([LHy, é 2385Léfb9 iH 02118£iFh1@2HJm$ 4. 02-
DHz) 1 , Z(2H brs 6 41 6.42 (
1H NI\/R(4 ﬁ ?‘s &1§
15(9H’n) j o8- ?o% 1 23? i) brs bEZz
' ' lH NMR ( 4OOMH2 d6-DMS0) 5:1.45-1.57 ( 2H m) 1 57-1.
- 78 (4H,m),1.78-1.97 (4H,m),2.05-2.14 (1H, m),2.26-2
28 | — |.34(2H,m),2.44(3H,s),4.17-4.24(1H,m),4.53(1H,s)

,6.56-6.61(1H,m),7.24-7.28(1H,m),8.58(1H,s),9.1
0(1H,d,J=7.8Hz),11.82(1H,brs) .MS:366 (M+H) +

1H-NMR (400MHz,d6-DMS0O) 5:1.49-2.32(13H,m),
.22(1H,m),4.55(1H,s),6.55-6.57(1H,m), 7.25-7.27 (

4.20-4

1H,m),4.53(1H,s),6.53-6.54(1H,m),7.22-7

S:366(M+H) +

29 "~ |1H,m),8.49(1H,s),8.79(1H,d,J=8.0Hz),9.27(1H,s),
11.73(1H,brs) .MS: 374 (M+Na) + '
1H-NMR (400MHz, d6-DMS0O) &:1.47-1.52 (2H,m) ,1.62-1.
64 (2H,m),1.68-1.73(2H,m),1.81-1.91(4H,m),2.09-2
30 _|-11(1H,m),2.28-2.31(2H,m),2.67 (3H,s),4.19-4.22(

.24 (1H, m
),7.88(1H,d,J=7.8Hz),8.69(1H,s),11.61(1H,brs).M

1H-NMR (400MHz,d6-DMS0) 5:1.44-1.49(2H, m),

,8.14(1H,s),11.44(1H,brs) .MS:324 (M+H) +

64 (2H,m) ,1.74-1.79(2H, m),1.98-2.03(4H, m),
31 - .18 (1H,m),3.00-3.03(2H,m),4.45(1H,brs),4.61(1H
brs),5.77(2H,s),6.35-6.37(1H,m),7.33-7.35(1H,m)

1.62-1.
2.15-2

~205-




7.18(1H, M, 7.66-7.93(1H, br), 8. 33(1H,s), 9. 70( 1H,
brs), 11.45(1H, brs). M5: 311( MtH) +.'

WA bHoRRO49D0MHz, d6- DMBO) 6: 1. 37-1. 43( 2H, m), 1. 91- PCT/JP2006/326327
10(11H, m,3.77-3.81(1H, M, 4.68-4."'70(1H n,6.67 119 1
6.70(1H, M, 6.92-7.14(1H br), 7. 16-7.-19(1H N, 7.6
6-7.91(1H, br),8.33(1H,s), 9. 68(1H, brs), 11. 45(1H,
brs). Ms: 349( MkNa) +. - 215 WD 2007/ 077949

J.II_

1aBCI/ 9PP000L 426327 Table 72(contd.) Ref Ex -Ex Data
0Nz —e6-—DVBO)-5—4

chem|

o1+451 UO\on m—5 1881

£95( p2e21-2.26(2H, m, 4. 63(1H, ' brs). 6. 63-6.66 120
1 (1B 6.93-7 15(1H br) 7 17-7 20{(1H m 7-70-7.
91(1FIbr)l&rMMR04$QﬂHQ,d@(@MS%X@)l1§5ﬂ%(§¢|b?%)m 3.27(3

E%

- 349(|N#NR) 43.37-3.49 (4H,m) ,4.44 (1H,m),4.77(1H,s), 6.66
NI\/R( 400NHzm d6r DMBQ) 15, i) 38- 11 444 244 n§ , 48 6BH Im) , 10.92 (1

71(]4H, m|, # s‘3>0 1128c744an>2M@2423w{mHm 2.12-2 121 1
3P([ZA-M | s Mol IH M, 4. SO0(1H, brs), 6.39-6.4

ZUA T Oy dﬁh r Y5 ifti4 4 ,1.58-1.
?iﬁ}g;g;'ﬁéigi% f¢ 0 %8?ﬁfﬁ = g%gé é ?&M ,2.25-2
- INVR( 400%&2%@ d%“i ;a%ﬁaHsre o B | 1158r9) 64565

-71(
25(

4H, m |,
2H, m) |,

4 (Fbem) G641 )22 bibe) 10¢( 41 4, 2) p8.- 56 ( oSy 9
410613, dof1H elizu, B4, $1HL r§L 5518% MH)+ - -

3(1
H, s

1.5
17-

H m,
. 10.
NVR( 409 Mriz ( o &»E¥»§4164391148&Q,$kh2n7 4749H, m),7 89

6(1. 2H Mg é ﬁ@ & 95 SR, @@ 271§©1§BW1H2m 11.55-
e 4

71 IDSNMR R6[ Q¥ 1) A G- BBSG) HST 146H2) 4B( UM m) , 2. 72-2
A3 A 0B N 914, 86(4AH, 8) , MB5827 (8FH) H, m) , 5. 64-

0, , 4. 05-4. 11(0 123°1

1,1

1(1
36

H, br)

i %"%@Eﬁm‘? i fai”i%l TR

—6 71 1H;m),7.09(1H,s) ,7.25(1H,s),7.37=7: 39(1H
m),8.32(1H, s),lO 32(1H,m),12.68 (1H,brs) .MS:313(
M-3HC1+H) + : '

37

MS:328 (M+H) +

‘38

| MS:378 (M+H) +

39

1H-NMR (400MHz , d6-DMS0) 8:1.54-1.63 (2H,m),1.86-2.
56 (10H,m),2.77-2.85(1H,m),4.91(1H,s), 6.64-6.66
1H,m),7.36-7.38(1H,m),8.50(1H,s),10.82(1H,s),11
.93-11.95 (1H, m) :MS:387, 389 (M+H) + '

40

1H-NMR (400MHz, d6-DMS0O) ®:1.50-1.53(2H, m) ,1.64-2.
0l1(8H,m),2.11(1H,s),2.32(2H,s),4.21(1H,d,J=7.5H
z),4.56(2H,s),6.58(1H,s),7.26(1H,s),8.61(1lH,s),
9.86(1H,brs),11.77(1H, s)

.MS:350 (M-H) -

41

T TH-NMR (400MHz, d6-DMSO) 8:1.54-1.60 (2H,m) ,1.68-1.

7(4H,m),1.78-1.86(2H,m),1.90-1.98(2H,m),2.12-2
.16 (1H,m),2.25-2.30(2H,m),2.68 (2H, t, J=6.0Hz), 3.
57 (2H,t,J=6.0Hz),4.08 (1H,d, J=7.8Hz),6.46 (1H,dd,
J=2.0,3.6Hz),7.04 (1H,br),7.13(1H,dd, J=2.6, 3. 6Hz
),7.80(1H,br),8.38(1H,s),10.17(1H,d, J=8.2Hz), 11
.47 (1H,s) .MS:380 (M+H) +

~-206-




0.4H,s), 8.38(0. 6H,s), 10. 12(0. 4H, d, J=8. 4Hz), 10. 1
4(0.6H,d,J=8.4Hz.), 11. 45(1H, brs). Ms: 341( M+H) +.
wd bhoRRO49D0MHz, d6- DMBO) 5: 1. 43-1. 51( 1H, n), 1. 68- BCT/JP2006/326327
96(8H,n),2.01-2.31(3H,n), 2. 33-2.40(1H, M, 4.06-4 124 1
12(0.5H,m, 4. 21-4.28(0.5H,m, 6.45-6.53. (1H m, 6
.88-7.20(2H, m, 7. 65-7,95(1H, br), 8.38(0.5H,s), 8.
39(0.5H, s), 10.10(0.5H,d, J=8. 4Hz), 10. 18(0. 5H,d, J
TakBe 4H2 ) codfd4B( 1H, brs) . M5: 329( MtH) +.

THINWRE 400Mz, d6- DVBO) 5: 1. 4. 1- 1. 48(2H, m), 1. 69- 1.
Erg(|atp )| DA tER- 1. 98(4H n) 2 08-2.13(1H,n),2.17-2 125 1

Z3([2H, 7], ﬂ%ifﬂ 544,86, 31 2nz), 1. 41
1(H,lm§ ‘%gw %bdﬂ% g Eann
4é,br’s)'.l\; 2 db)r/ b toh ) 802

CT/ JP2008, 754 £ty 1= Dab?) £ %@H s)
1H-INVR( obM&lHJGi 5‘481 thﬁdawH m 1 64-1

75(|4H, m|, 1H-7MR( QHIWHM6ZDM$)D)2515(3$+M6@ (288,12) , 19%641.
28 |(2H, )96 (R IR (BH45).11 41105m¥, 211 {4H, 213 ( 2H m),2.34-2
5, 44-6. 48, 44 4H,m),2.61-2.71(2H,m),4.38-4.42(1H,m), 6.63-
PH,{m) 76. 89- 57 gmw b1)27 (1 1s 7, 1544 th ) b7) 64: @5 91K, br) 1
H, br)| 8. 38(i s) ), 16 14 (1 9 , 1. 45¢ L by shs Msgo, 391 |

br)

A LM AIU, e
5524H,‘h§’”””' PE (5 W@éﬂ%éz%%%”ﬁd%% %%-
38_( 2t
7.48 @+¢n§ ¥. B2 )7, Q%R%r§ 81@9QQFﬂ§)b{08h8%

( Hgd ﬁg? qiie
8. [4HEH , 211 MB{ 327 BrsY) 1\/5 351( M+Na) +.
15 INVR( 4008/Hz6 6l 64-DASO) 5: 1. 06( 3H, t, J=8. OHz), 1. 53

4el. bOC2H, 3 ; dsdadny5(4H m, 1. 80- 1. 94(4H n), 2. 1 128 1

O 2 TE (M Moe (L @fr2- 28 (2HmM , 3..42 (2H_q, J=8._

i) 1H-NMR (400MHz, d6-DMSO) &:1.84-1.97 (2H,m),1.97-2.
7 (4H,m),2.19-2.34(2H,m),2.96(3H,s),4.12-4.24(2
48 ~ |H,m),4.30-4.40(1H,m),6.44-6.51(1H,m),7.04 (1H,br

),7.08-7.15(1H,m),7.81(1H,br),8.38(1H,s),10.22(
1H,d,J=7.6Hz),11.47(1H,s) .MS:364 (M+H) +

49 - MS:386 (M+H) +

1H-NMR (400MHz, d6-DMS0O) &:1.48-1.53(2H,m),1.62-1.
65(2H,m),1.64(6H,s),1.69-1.74(2H,m),1.81-1.93(4

m),2.08-2.12(1H,m),2.29-2.32(2H,m),4.19-4.23(
1H,m),4.53(14,s),6.07(1H,s),6.53-6.55(1H,m), 7.2
2-7.24(1H,m),7.87-7.90(1H,m),8.72(1H,s),11.62(1
H,brs) .MS:410 (M+H) +

50 -

51 — MS:389 (M+H) +

1H-NMR (400MHz,d6-DMS0)&5:1.45-2.47(9H,m),3.17(1H
m),4.10(1H,m),4.58(1H,s),6.51(1H,m),7.21(1H,m)
,8.22(1H,s),9.79(1H,s),9.90(1H,m),11.84 (1H, s)
.MS:312 (M+H) +

52 -
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,4. 08-4.13(1H m,6.51-6.53(1H, M, 7. 12-7.31(2H m
), 7" .83-8.03(1H, br), 8.42(1H,s), 10. 43(1H, d, J=8. OH

W@ 2001077849 1H, brs) . M5: 355( M+H) +. PCT/JP2006/326327
1H NVR(400MHz, d6- DVBO) 5: 1. 53-2. 20(13H, ), 3.58-3 129 1
.64(3H, M, 4.19-4.29 (1H, M, 6.54-6.58(1H, m, 7. 19-
7.47(2H, m, 7.96-8. 16(1H, br), 8. 46(1H, s), 10. 65-10
.72(1H, m, 11. 98( 1H, br. s) . Ms: 369( MtH) +.

Taarghm&«é@@@at d6- DWBC»S 1.44-1. 49(2H n) 1.82-1.

OAL ALl A La) 4 (a¥al A 4.
I

6 %ﬁr’LILL 2 29(5H M4 22=426(1H M, 6 47-— 130t

£& H0T3H, [myatha 86-7. 17(2H, m), 7. 66- 7. 93(1H, br) , 8. 3
J(1WE¥\ 10 10(1H d J=8 OHz) 11 47(1H brs) NS: 32

1

W%FD+T 1H-NMR (400MHz, 46-DMS0) 5:1.48-2.33(8H, m), 3. 90 (3H
53; NVR( 400Hz4 65 OVB@) b: 4. SR 1H 39) 164 4§ { 1H Bk 47 . 17 (1H, m)
0(

8H, m|, 17 980 RLHA(2H 13 211305 2, B7{ A H Hym) 31 V65B(1H, s)
80( 1H, n .Ms 18+ ¥23(jLH, M) , 4. 96-5. 00(1H, ), . 6. 34 131 |

5.46;_§§1y ,T@l@@MJH)O.Q(ZH m, 7. 21- 7. 72(1H, br) 8.

Sp(37L Prgg ¥/57-1.
% bar 5’2996.4 Bgér@;z T
(5 AB). 14 g% § %5 5.87 (1H,m)
: ; ) @0 eB3309 5%417 &éélﬁ m
nR) 479913570%)M¥Hml 68 7%06“?8%)1'4 4% 8, brs)
MMT: 568 MB9 4H, br), 8. 35(1H, s), 10. 17(1H

.5d3 J=8_0Hs 136 BAGHH, br s) . NB: 327( MrH) +.

1H NNRHWM@%M@Q%@»MS@ §7(78bm , 45 (8d;d),1.59-1.
91(|LH M|, 81?552m§0K2ékﬂ1 9@é1ﬁbni $357: ﬁ95§ﬂ1mﬂ3§ ds5-1

Hm, 6. 88- ;gﬁ b% 5 1% I'b”)@zzﬁéb 58 m),4.01-

O(1H brs), 4%45% 4, gy ; SHg) (14, §[3 6Hz) , 7
(1H,d, J=3. 6Hz) , 8. 15(1H 5).10.05(14,br),11.38

(1H brs) .MS:326 (M-—AcOH+H) + ' :

58 - MS:284 (M+H) +

59 - MS:427 (M+Na)+, 403 (M-H) -

1H—NMR(4OOMHz,d6—DMSO)6:1.45—2.27(7H,m),3.12(3H
s),3.18(3H,s),4.07(1H,m),4.46(1H,s),6.44(1H,m)

,7.09(1H,m),8.58(1H,s),9.08(1H,s),10.56(1H,m),1

1.45(1H,s) .MS:382.3 (M+H) + : '

1H-NMR (400MHz, d6-DMSO) 5:1.45-2.69(13H,m) ,4.19(1
a1 | - m),4.53(1H,s),6.54 (1H,m),7.25(1H,m),8.43(1H,s

),8v75(1H,m),11.68(1H,s).MS:367.3(M+H),365.0(M—
H) - ;

1H-NMR (400MHz, d6-DMSO) &:1.39-1.45(2H, m),1.59-1.
70 (4H,m),1.75-1.81(2H,m),1.90-1.95(2H, m),2.06-2
_ .09(1H,m),2.20-2.23(2H,m),3.35(2H,m) ,3.89(2H, t,
62 — | J=9.6Hz),4.04-4.08(1H,m),4.43(1H,br),6.44(1H,d,
J=3.6Hz),6.87 (1H,brs),7.10(1H,d,J=3.5Hz),8.21(1

s),10.97(1H,d,J=7.8Hz),11.34 (1H,brs) .MS:352 (M
+H) +
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H, s). M5 271( M+H) +
1H NVR( 400MHz, d6- DMBO) 5: 0. 12- 0. 15(2H, m), 0. 40- 0.

W@ 4(02/6i779§9 0. 89- 0. 92( 2H, ), 1. 49- 1. 72( 8H, M), 1. 81PAT/IF2Bd6/36327
91(4H m, 2. 10(1H, s), 2. 30( 1H, s),4.12(1H,s),4.21 (1H, d,
J=7. 5Hz) , 4.54 (1H, s) , 6.53. 657(2H, brs) , 6. 5
5(1H,s), 7. 24(1H m, 7. 89(1H, d, J=7. 7Hz), 8. 72(1H, s
), 11. 63(1H, s) . MS: 435( MtH) +

Taldte NMR(d@0dMz) d6- DVSO) 5: 1. 44-1. 91(15H m, 2. 10, (1 H
ST 2-30(2H—s), 2. 70 (2H d, J=5.7Hz) , }

EX 58, -3'|.06& 4| H 135 1

3723 77(1..” 3- u .91( T2 ~\, 424

(1H, d, J-U*rNM%Wi MHz, de; %P—I, 5y 4 B (4l 1 9641

. THz )|.6B @4 61@-1']@7, Au1H ,d, 7.83(2H,m),1.87-1

6H2) , 8. 72(9121&5 mL12 62@2413()( WM@—D% AR 7L HaNa) 4- 05 (

6BH-| NMR( 4G0VHz,, 163 DVBO) 54 10 244 11 BB(RHh ) 4 1324821, t, J=9.0Hz

51(12H, mM|,)L. 644 1AR(hH, )4 1= F % A ( DL(BH, M) 1 2~ 10(1(1H, m) , 8.

H §), 2. 301(42(4}5,)3)2 S H Dr$) 327 124 2) 71711&9011;13193:436% 35

Ll
|,||

L1

2
u

~
u%ﬂ4>

26-|3. 33([2H Wy 3, 81- 3. 85(2H rn),4.13(2H,s), 4. 21(1
Ho,3=7 J —
U e

: 61?HNNR(4JOOM&5%G“DMS %F‘b 21*#1% 1 Q. %379 B (D™, 7-09-
n ,|1. 63(|2H, 53 (1H go- 17 7% 21 39 (4 gl 47 9947kt Ay (1H,m), 11.1
2. 10( 1H,|sD { 7 30(DH185 ; QI?QMQHBﬂ(zH m 3 25(3H.s 137 1
65 3. 41- 3.Mal{(2H, m+H) 41( 2H, s) , 4. 20( 1H, d, J=7. 5Hz)
6 5A(IH 183 §456M4J+H¥n) 7 23 7. 24(1H m., 7. 89( 1H,
d, J=7. 8HZ) By (4dH e 2 1d Mp1 4390 Mtk fm) , 2. 09- 2
461<M+Na( fﬁivq o] %%%9 rﬁ’FTéJE§DQ64§%§§%Z 7091
d

T hon i ot D B s otoid pyos gy a1 o)

1H NMR (400MHz, d6 DMSO 5:1.54-1.60(2H, m),1.86-1.
97 (3H,m),1.99-2.03(2H,m),2.08-2.15(4H, m) 2.27-2
68 1 .35(2H,m),4.27(1H,d,J=7.6Hz),6.50-6.52(1H,m), 6.

: 99 (1H,br),7.14(1H,t),7.81(1H,s),8.38(1H,s),10.1

: 7(1H,d,J=8.3Hz),11.48(1H,s) .MS:336 (M+H) +
_ 69 1 MS:534 (M+H)+, 532 (M-H) - ‘

70 1 |MS:376(M+H)+

T

71 ©1 | MS:402 (M+H) +

1H-NMR (400MHz, d6-DMS0O) &:1.39-1.43(2H,m) ,1.62-1.
72 (4H,m),1.79-1.89(4H, m),2.02-2.09(1H,m),2.11-2
.17 (2H,m),2.75(3H,d, J=4.3Hz),4.09-4.16 (1H,m) , 4.
49 (1H,brs),6.39-6.41(1H,m),7.11-7.15(1H,m),8.18
-8.25(1H,m),8.30(1H,s),9.87 (1H,d, J=8.3Hz),11.42
(1H,brs) .MS:341 (M+H) +

12 1

73 1 MS:341 (M+H) +

14 1 MS:355(M+H) +
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s),1.69-1.72(2H,m,1.82-1.92(4H, n,2.10(I H,s), 138 1
2.30(2H,s),2.70-2.73(2H, M, 3.49-3.50(2H, M, 4. 12

w@ 20d78)7942 22( 1 H, d, J=7. 5Hz) , 4. 55( 2H, s), 6. 55( 1H, BQT/JR26062326327
(IH, s)', 7.89 (2H,d, J=7.8Hz) , 8.72 (IH's) , 11.63
(1H, s). MS: 425( M+H) +, 447(M+Na) + 139 2 MS: 343( M+H) + 140
2 -Vs: 343(MrH) + 141 .2 MB: 364(MHH) + 142 .2
MS: 300( MtH) + 143 2 MS: 388 (M+H) +

TaBtENME%éQQb&E d6- DNBC»6 1.47-2. 46(11H n) 2.64-2 144 3

faYa VALY
OoZ

ﬁy,q A7 OU\LH ny,o 33-6: JU lH W) T 41 |
Ek oﬁ% Mata 89-7. 94(1' H m, 10.77-10.83(1H m, 11
5 sl NS 42 ( NN o+

~

1H NNR(4obMMPd64@§i\Dﬁbed@-wq et ot 7y ;47 6844m) 2. 76 (3H
&4mm,mm?QMamH@BM%mm@ HASH mnﬁﬂQHHm 8.

m|, 25 2H 2u 33X 23 h)HSSB%ABDBUiJ—InmlH 52(1H4%) MS:3
1H,jors), |54 F@Eu )77 (1H, m) , 6. 26( 1H, d, J=15. 7Hz) , 6. 4

% 6. 4% Haﬂ_?,f% gl@Fﬁ)AS(lH m, 7. 87(1H, d, J=15. 7Fz

7 8 ToUIR, DrS) 12 12(1H br) VST 354

, gﬁ, % 4%(% ﬁé'qgg), 1 3§6H
2 fbﬁ@
R s T B ,% WWS s ovimmw% s

v 7-1 90(1|—|3b41;08‘4*3bh)(41H s\ 9.45(1H,d, =8 OHz)
'ME(1Fﬂbr§$$128ZQMﬂHﬁbr380NE%BnS(N%FD+ - 147 3 MS: - 328

goviHH) 1+ | MS:417 (M+Na) +, 395 (M+H) +

IFFNNR(“PMRMI@' 4&&@@%@6@5@ 55121r|4n’l 2185§H;Lm 1.60-1.
75( ??HZ 148,3-»

e

1H- NMR 400MHz, d6 DMSO 5:1.40-1.43(2H,m) 1.64 1.
69(4H,m),1.83-1.88(4H,m),2.05-2. 07 (1H, m) 2.21-2
82~ 1 .23(2H,m),4.25-4.27(1H,m),4.52(1H,brs), 6.04 (1H,
d,J=7.2Hz),6.68(1H,d,J=3.5Hz),7.28(1H,d, J=3.4Hz
),8.10(1H,s),11.85(1H,brs) .MS:309 (M+H) +

1H-NMR (400MHz, d6-DMS0)5:1.50-1.55(2H, m) ,1.62-1.
73(4H,m),1.79-1.89(4H,m),2.08-2.12(1H,m),2.28-2
83 1 |.32(2H,m),4.24-4.28(1H,m),6.68-6.71(1H,m),7.39-
7.41(1H,m),8.42(1H,s),8.44-8.48 (1H,m),12.48 (1H
brs) .MS:368 (M+H) +

1H-NMR (400MHz, d6-DMS0) 5:1.50-1.57 (2H,m),1.81-1.
87 (2H,m),1.92-2.00(5H,m),2.04-2.09(2H, m)’, 2.18-2
84 1 .24 (2H,m),3.62(3H,s),4.30-4.33(1H,m),6.16(1H,d,
' J=7.1Hz),6.72(1H,d,J=3.4Hz),7.28(1H,d,J=3.3Hz),
8.11(1H,s),11.85(1H,brs).MS:373 (M+Na) +

1H-NMR (400MHz, d6-DMS0O) 6:1.70-1.75(2H,m),1.78-1.
91 (5H,m),1.94-2.02(2H,m),2.04-2.12(2H,m),2.19-2
85 1 .26(2H,m),3.60(3H,s),4.25-4.28(1H,m),6.19(1H,d,
: J=7.1Hz),6.70-6.72(1H,m),7.27-7.29(1H,m),8.10(1
H,s),11.85(1H,brs).MS:373 (M+Na) +

1H-NMR (400MHz, d6-DMSO) 5:1.48-1.53 (2H,m) , 1.63~1.
74 (4H,m),1.81-1.91(4H,m),2.08-2.11(1H, m),2.21(3
s),2.29-2.36(4H,m),2.39-2.42 (2H,m), 3.49-3.53(
2H,m),3.66-3.70(2H,m),4.19-4.23(1H,m),4.49(1H,s
),6.57-6.59(1H,m),7.27-7.29(1H,m),8.64 (1H,s), 8.
83-8.86(1H,m),11.86(1H,brs) .MS:478 (M+H) +

86 | 1
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-219 WO 2007/ 077949 PCT/JP2006/ 326327 Tabl e
72(contd.) Ref Ex Ex Data

WA kbORWRO4D0MHz, d6- DVSO) 6: 1. 45-1. 50(2H, m), 1. 61rdT/JP2006/326327
71(4H, M, 1.77-1.86(4H, m, 2. 06-2. 10(1H m, 2.23-2 149 3
L27(2H, M, 4.06-4.11(1H, M, 4.54(1H,brs),:6.46-6.5
O(1H m, 7.15-7.18(1H m, 8.52(1H s), 9. 50( 1H, brs)
11.61(1 H, brs), 12. 36(1 H, brs). Ms: 350( M+Na) +.

Taldl NNR(460MHz) d6- DVBO) 6: 1. 43-1.49(2H m), 1. 65-1.

\b‘-‘_l

90 1

73(4ke )], 1. 78- 1. 91(4H, M), 2. 05-2. 10(1H, m), 2. 16-2 150 3
E%l(Zktiﬁ DAYB- 4. 24(1H, m), 4. 54(1H, brs), 6.47-6.5
NIVR( 4 b% 5
8%(M3 6 @%W : : : ,W@ }&§“
91( 1H, [o¥ ), 374 534 bl HumhiP J 140 42¢-10.56 (1R
1 H|NVR( 400MH2MRI 64 OVBC) 51 - BOS @), 75( 163 0 93 ( PH,-18) 15234, 1
72(|12H, m) |, 4o 4% As BAL 144+ , B3 BB 6uB9( 167 +) , 79 4BH, m) , 1.85-1
- 8858(1th5)4“@%4@5i®$¢®34(1ﬁ m ),6.37-6.41,6.54-6.56 (1H,m),
| -1HINVR(40 ﬂHZXﬂ?TLﬂé 1. §§ iﬂ m 8,06-
B e e st
. n
A ta ef é I.Iil‘ 1 1 II’,
7 do( 1H, sy 1R 6 QGRS , da-BHEGD 5Y - /st h g 1 47-1.
o%}*& @420, m), 1.89-2
89(|2H, m|, ]D@S3QAGB(BkD@®2ZlQol@ﬂQB(Qkﬂﬁj222@82Q m543402—
B (|2HLM) | 2. 3¢ 2H 70( 24, 2§ - 8. 68( 2, ) JE558Hs) 54, 6.61-6. 63 (
) /8.92-8.95,9.04-9.07 (1H,m) , 11.86 (1H, brs) .M5:43
1 (M+Na)+ ' '
73(4H,m),1.81-1.92 (4H,m),2.09-2.12 (1H, m) ,2:29-2
32(2H,m),3.46(3H,s),4.20-4.24 (1H,m), 4.54 (1H, s)
4-7.86(1H,m),8.72(1H,s),11.65(1H,s) .MS:396 (M+H)
. | .
75 (7H,m),2.10-2.30 (2H,m), 4.27-4.44 (1H,m) ,6.55(1
91 | 1 |H,brs),6.56(1H,d,J=3.4Hz),7.11(1H,m),7.65(1H,d,
,brs) .MS:271 (M+H) +
1H-NMR (400MHz, d6-DMSO) 8:1.75-2.33 (5H,m), 2.97-3.
92 | 1 |H,d,J=3.4Hz),7.17(1H,brs),7.23(1H,d, J=3.4Hz),7.
92 (1H,brs),8.44 (1H,s),10.25(1H,d, J=7.8Hz),11.68

UU;:Z;W i%}?ﬁfﬁ@k{h{k?‘% ébbsjg ?6%%5%?11&% ,1.61-1.

1H brs).| @) ABY 1847 b}%)bwﬁ 65 IAMAH) +

7.46( 1H, M 9X ¢ 315,m8) OL($h M 06 L, W6; 201 F8L 1B ME 1d) , 4.21-

36(l1H .m)led&)m NS o5 2l 5 WL

1H [NVR( 4 H d6- 51 16$olfir 15)7(%6?17?%

54([1H, s)|, b1 3Ry 57 4D¢LH, P9 ( 61 3by 78 . PO{SH3 M) 2H, #b( 4. 63 (1H, s
1H-NMR (400MHz, d6-DMSO) 8:1.48-1.53 (2H,m) , 1.62-1.
,4.86(2H,s),6.54-6.56(1H,m),7.24-7.25(1H,m), 7.8
1H—NMR(4OOMH2,d6—DMSO)6:0.74—0.88(1H,m),1.13—1 
J=3.4Hz),8.35(1H,s),9.86(1H,d,J=7.9Hz),11.43 (1H
36 (5H,m),3.73-3.88(1H, m),4.38-4.64 (1H,m),6.63(1
(1H,s) .MS:286 (M+H) +
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H t,J=3.0Hz), 7. 90(1H, s), 10. 77(1H, br), 11. 57(1H, s
). MB: 409( M+H) +

wa kborivRO400MHz, d6- DMSO) 5: 1. 57-2. 73(13H m),

3. 20PGr/IH66a:/326327

28(3H, M), 4. 36- 4. 39(2H, m) , 4. 51- 4. 59( 1H, n) , 6. 30-

6.38(1H m, 7. 41-7. 46(1H m), 7. 89-7. 90( 1H, m), 10. 7

2-10. 87(1H, m), 11. 53- 11. 61( 1H, m) MB: 405( MkH) +

1H NVR( 400MHz, d6- DMBO) 5: 1. 20- 1. 56( 2H, m) , 1. 80- 2.
Taf B¢ 74b thoredl) 2. 45(2H, m) , 2. 65- 2] . 78(2H, M), 3.54-3 156 4

’Q\

-UL LII

Ek 46 %ﬁl

y,n—r.l—m‘l—f J'+\J.rr||y,0 276 OI\J.TI lly,l 43~

Matla 83-7. 94(2H, ), 10. 78(1H, s), 11. 58(1H
91 (MeH) + - 220 WD 2007/ 077949 PCT/ JP2006/-326327

Table 72
1H-|NVR( 40,03Hz] 18- OVED) &1 4). 52.- 02 7D(8F H ym B, 4103-4570 41H,
B4 (|1HL M|,
7. 44( 1H,
.59-11. 5

(lﬁﬂNMB§4Q§MﬁxjdﬁxﬁM§OL¢yl 29-2.02(5H,m),2.41(1H
rd). A6: 26 6B{ 1, 195 B1129) 66 3916, 9 ( THAR) , 6.88-7.94
A H v . i@eﬂMﬁMFM

THNVR(Z0
72(1H|ﬁ
7. 93( 1H,
9. 1l0. 82(
-1H-NVR( 4
v (2H. m

_}gPAI \‘TE%VS cf%é”%l 6 (f‘ rﬁ T?BBéL
.‘6'1“1’8%2 ﬂi}“ A ’E@
Jii %%th £7.92 2H br
. 35! Bvso) 59 1.2191%@2{@% 76 p(1Hgprs) .

@%%mepszm 3.06-3 18(2|—|m- 3 36-3

6. 38(

la WA

i5d 4 4

1H,

96 ({LHL M) |,
1TH NVR( 4

45(1L1H 1), s oy @@Z;s A4 ) of. 46 160 dhin) +

11

AT EHINR (40 06H 2, BALEE®) S 41 61741 68¢ 1H)i) B2 36=2. 0
M) (T 24y 72 55¢-24, 73 ( TH 90( 1+, 33-204F41H0m) , 3.18-3.
43 ﬁﬁ(rﬂfﬂ,5)14¢6113,9@,(w‘r-l)8ﬂz),4 25(2H,q,J=7.0Hz),
0] P'\@Q68112357 L9 M 6176012, s5),8.51 (1

V.| =
A 0(

96

7. 60(

Lﬁ
2H,
1

b?igg ?%Ef? H"ﬁ"% SRR

) 4,49 (1H,s),6.14(1H,s), 6. 98(1H brs),7.78(1H,br
s),8.28(1H, s) 9.99(1H,d,J=8.0Hz),11.3(1H,s) .MS:
341 (M+H) +

97

1HNMR (400MHz,CDC13)&:1.35-2.67(13H,m),3.75(1H,b
rs),4.05-4.20(1H,m),5.00-5.12(1H,brs),6.45-6.48
(1H,m),7.15-7.16(1H,m),7.95(1H,d,J=4.7Hz),10.0(
1H,brs)..MS:302 (M+H) + :

98

1HNMR(4OOMHZ}d6—DMSO)6 1. 40 2.30(13H,m),3.92-3.
96 (1H,m),4.44(1H,s),5.27-5. 29(1H m),6.51(1H,dd,
J=2.0,3.2Hz),7.21(1H,dd,J=2.8,3.2Hz),7.88(1H,d,

J=4.8Hz),11.3(1H,s) .MS:302 (M+H) +
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1H, s) . MS: 495( MtH) +

1H NVR(400MHz, d6- DMBSO) 5: 1. 59-1. 65(2H, m, 1. 85-1.
W@3(02/67799 2. 05-2. 11(1H, m, 2. 13- 2. 21(2H, M), 2. 35PCT/JP26d6/326327

47(6H,m,5.16(1H, d, J=8. 7THz), 7. 13(1H,br), 7.' 91(1 H, br)

, 8.08 ( 1 H, s ), 847 (1H s) , 9.98 (1H d,

J=8.7Hz) ,  12.81(1H, br). Ms: 390, 392( M. H) +. 162.4

MS: 479( M+H) + 163 4 MS: 465(MrH) + 164 . 4 Ms: - 508 ( MrH)
Table 165 AO,I\/Ed492(I\/H—|)+ 166 4 MS:508(M+H) + 167 4

JI[‘ /IOOII\ 1l
VIO T, Twrll)‘r J.Uo L|- IVD m\ IVITI'I)"'

EkH- 409z, d6- DVBO) 5: 1. 78-1. 89" (4H, m), 2. 04 2.

11(1Fﬂﬁﬁ 2.22-2 25(AH m) 2 30- 2 35(2H' m 2 51 1
. 56( 2H, M1 wmwwmmsq ENiZ 1@131(/)34@; B r1 1.
H, Qr), 8.|043 034 99), 8L 49314, &0 (1. m7{AH 4 -138(7Hi m),2.35- 2
, 12. 81( JH, 38 ) 1 ivBa 398, BB2F \NaH) BH, rd)7,03 441\16335’3(MH)1>I-, 4.04-
9221 WO 2001/ 0iAY, 340, PTE IP20D61 826327 . 6 Tabl €5 (1H,m) , 6.81
72(contﬂ )7 EQ(B;&%) bt a7 1994, M B MH) 61-17@6 d1H, br) , 8

6 A

9
48

VS:|434( Mt fﬂ7d(ﬁm§90H rd £5 Li b MS 3
VE: [369( M) S S WL + 176 4\ R

3H, 45 4. 57<1H,m),6.42—6.45(
(1H,br) 7.18-7.22(1H,m),7.51-7.9
3(1H br) 8. 34 s),9.44(1H,d,J=8.0Hz),11.49(1H
,brs) .MS: 357(M+H) ' .

1H-NMR (400MHz, d6-DMSO) &8:1.33(3H,t, J=8.0Hz),1.47
-1.51(2H,m),1.61-1.72(4H,m),1.78-1.85(4H,m),2.0
7-2.10(1H,m),2.23-2.27 (2H,m) ,4.09-4.12(1H,m) , 4.
30 (2H,q,J=8.0Hz),4.56(1H,brs),6.48-6.50(1H,m), 7
.17-7.19(1H,m),8.56(1H,s),9.28(1H,d,J=7.6Hz),11
.69 (1H,brs) .MS:356 (M+H) + ,

1H-NMR (400MHz, d6-DMSO) 8:1.32 (3H, t,J=6.8Hz),1.43
-1.50(2H,m),1.65-1.73(4H,m),1.78-1.90(4H,m),2.0
6-2.10(1H,m),2.16-2.21(2H,m),4.19-4.23(1H,m), 4.
29 (2H,q,J=6.8Hz),4.54 (1H,brs),6.45-6.46 (1H,m), 7
.18-7.20(1H,m),8.56(1H,s),9.26(1H,d, J=8.0Hz),11
.68 (1H,brs) .MS:356 (M+H) +. ’
1H-NMR (400MHz, d6-DMSO) 8:1.38-1.48 (2H,m),, 1.59-1.
70 (4H,m),1.73-1.86(4H,m),2.03-2.09(1H,m),2.11-2
.16 (1H,m),2.18-2.23(1H,m),3.258(1.5H,s),3.263(1
.5H,s),3.53(1.5H,s),3.54(1.5H,s),4.00-4.05(0.5H
103 1 |,m),4.10-4.15(0.5H,m),4.50(0.5H,brs),4.52(0.5H,
brs),6.42-6.45(0.5H,m),6.46-6.48 (0.5H,m),7.16-7
.19(1H,m),7.89(0.5H,d, J=8.4Hz),7.94(0.5H,d, J=8.
4Hz),8.15-8.16(1H,m),11.52(1H,brs) .MS:371 (M+H) +

101 1

102 | 1

1H-NMR (400MHz,d6-DMS0O) &:1.46-2.24(13H, m) ,4.31-4
.33(1H,m),4.52(1H,s),6.52-6.53(1H,m),7.25-7.27(
1H,m),8.49(1H,s),8.76(1H,d,J=8.0Hz),9.25(1H, s),
11.72(1H,s) .MS:352 (M+H) +

104 1
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181 4 Ms: 558( M+Na) +
1H NVR(400MHz, d6- DVBO) 5: 1. 39-2. 34(12H,n), 3. 09(3 182 4
woh®@y/0998( 2H, s) , 4. 44( 1H, s), 4. 50( 1H, m), 5. 00( 1 HP@T/JP2006/326327
),8.04(1H,s),9.11(1H,s), 10.18(..1H m, 11. 11(1H m
12.80(1 H, s). Ms: 424( M+H) + 183 4 ‘
- VB: 434( M+H) +. M5: 432( M H) -
- 1H NVR(400MHz, d6- DVSO) 5: 1. 43(9H, s), 1. 68. - 1. 84( 2H
Taﬁjel7§4c8n&3(ﬂH m,2.13-2.31(2H n),4.0.4-4.17(2 184 4

H, fu'-rov\u'l lly,o 446 4:1\1.!1 Ily,l UJ.(J.H b K

gm'7 ' BBE7 7.02¢dH m, 7. 77(1H, br), 8. 37(1H, s), 10. 24(

HId"B2X7 6Hz) 11 43(1H s) MS: 386( Mk +

1H- NNR(40UM&M%164%9§®}5G€L S Q) ?2103(854 137 o5 Hn) , 3¢07-3

1@— 8 | 8Hz08 (2H. 106 { 1H -4, 338, m 4443811, mp46. 50-
EI—,m1856.451(1H,m),7.24—7.25(1H,m) 8 49 (1H,s),8.84 (1H,d

), 4. 29- 4 434 Hhme ), 4. A% (14, SH(1H ™) (B 39y oME784 6, 3 (M+H) +

(0]

"),7701(ITHINMR7Z@KMEE]é%j$M§6)5 BO{AH b1 (8388m),2.97-3
(1R s), 10. (éﬁ"r{? 3@11HA1§)(1M§i 11\/54§§§f(1'\4n +45')Et7—

 an 1
é%%ﬂ'm gk (%ir . %%%%‘mh% ‘7%&%% 8 ARt

(5H m); 7 W9 14 br) 8 37(1H s) 10.29(1H d J=7 74

2) L1, 45| i NYR M @007 My IMS0) 5: 1. .51-2.31(13H,m),4. 17 4

1%?—NN?(400L$&lw6m[mﬁxﬁ%ilH3@ri FO(14H ) d1J67- 2H1877422
(I6H, M) |, 81 12( 24 b7 183, B. 80-5. 5B( I, m) , F. A6(1H, s) ,10.58 (1 |

brs), 7. 824 &} b£3) 98z LO(1H3) 118, ¥8¢ LHIS) 398 mww

d, JES. 6 iﬁlﬂM@ Adh 8) o &H88d ( dhb) 8= 2226V!BH m),4 10-4

20071 0T IDID Pl 905! 28321 Tabbe (74! con das Bk <.
1patla 11H ;\@Rg 9 9§1 é 094, 1
19(1H ) fgﬁﬁm %@‘E%&i &j RUSE

7.1
YT H NMR 400MRZ, d6= DMSO ) o:1.48= é éé i3H m),3.36(3
s),4.10-4.12(1H,m),4.57(1H,s),4.69(2H,s), 6.51
_ —6 52 (1H,m),7.16-7.18 (1H,m),8.49(1H,s),10.51 (1H .

,d, J=8.0Hz),11.76 (1H,brs) .MS:356 (M+H) + -
1H-NMR (400MHz, d6-DMSO) 5:1.46-2.25 (14H,m),4.10(1
H,d,J=7.9Hz),5.48 (2H,s),6.51-6.53 (1H,m), 6.92-6.
99 (3H,m),7.18 (1H,brs),7,28-7.30(2H,m),8.65(1H,s
),10.44 (1H,d, J=7.9Hz),11.8(1H,s) .MS:418 (M+H) +
1H-NMR (400MHz, d6-DMSO) 5:1.45-2.19 (13H,m) ,4.21-4
.23(1H,m),4.51(1H,s),4.59(2H,s),4.80(2H,s),6.46
~6.48 (1H,m),7.17-7.18 (1H,m),7.29-7.37 (6H,m), 10.
45 (1H,d, J=8.0Hz),11.73.(1H,s) .MS:432 (M+H) +
1H-NMR (400MHz, d6-DMSO) 8:1.23-2.33 (13H,m),2.99-3
.11(2H,m),4.21(1H,brs),4.40-4.41(1H,m),4.59 (2H,
s),4.79(2H,s),6.51 (1H,brs),7.16-7.37 (6H,m),8.51
(1H,s),10.50(1H,d, J=8.0Hz),11.72(1H,s) .MS:446 (M
+H) + '

109 | 1

110 1

111 1

112 1
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-7.89(1H, M, 8.20(1H, s), 8.37(1H,d, J=2. 8Hz), 10. 11
10.23(1H, M, 11.47(1H,s),12. 16(1H,s) .. M5: 393(M+ H) +
WA bHoRRO49D0MHz, d6- DMBO) 5: 1. 42-1. 60( 4H, m), 1. 70- BCT/JP2006/326327
83(4H, M, 2.05-2. 11(2H, M, 2. 19-2. 26(2H, M, 2. 76-2 189 4
87(1H, m,4.54-4.66(1H n).,6.53-6.56(1H m, 6. 71(
1H, brs), 6. 88-7. 10( 1H, br), 7.19-7. 22(1H, m,7.35(1
H, brs), 7. 60-7. 85(1H, br) 8.34(1H,s),9.45(1H,d, J=
TaBl@Fuz(ddnéﬁ(iH brs) . 364(N%hb)+

A,

\%/r( 400VHz d6-DVBO) ;

B2 ,nmaﬁtaas 6. 46(1H M . 6. 73 6. 78(I M, é 92 190 4
7 1478% Im 61-7 0R/1u hr} g 39(1H

11-10.18(ﬁﬂ¢NHRﬂﬂp afﬂ%rég‘%té3%4ilm$ﬁ 3flﬁﬁbm#%3 53-3
(400VHz, BAala7d a1 58 M, n§ - 40 (1H, §8,4.87 (1H, s)
198([7HL M), ,zaomemmmm 461@2m12,1z¢>1447r@16742|261119n> 49.8
. 46( 1H, n)o BLH L 1+ dr&yz 6, BB- 74 (B 36, nys 7382¢M+9) +
O(1H, br)|,8.37(1H's),1,0.17(1H,d, J=8. OHz) , 11. 45(1

H blrS) N&@WM@@OMM d6-DMSO) 8:1.49-1.52 (2H,m), 1.62 (6H

i{%’z'( 5'%410%%0 E Rl Q@%f 192580
1 ) 2 m) 3
(BB i vk w kM e ettt

1H lhrs) toca 2 Ly o

1H NNR(40@MM%G4%RW5%‘%5% %6 169 %) 32 (Bl ,2.82(3

lggb 3] 2L HOg 2 br&zu, 482 1+ s38 (U gn) At o2 §E8, H 6193~ 6
Y Oog 1 i), 7. BB(1HR b Y, ) 0A(ABI BY,8) AS(IH-9. 32 (

s),9.97(ﬂ%hd)J§882+E)8121$(m¥tbls76NEH3§B(MGP924.9(M—H)—

1H NNR(“QMRM@@A}M@@%&-&@S@)8911@H2r)72(141(11m 3.75-3
H,brS) 2. 1B12Hi bhs) 4 . B4 16( 36 B0, ®) 04(§kkﬁHJsB 8H5494 46 (

12k [7- 30( §2§1§hp{§ 8. 0644t ) Sb o
(i o4 1:&72921%0?)%% Dw){/sqé 1721%-':['7%15 gﬁﬁiwg dgs -

5( Al /|1nf')l_|Mj|')n/1Ll|n¢—\ /IEE/1Ll|nr

SE8H- TH-NMR (400MHzZ, 46-DMSO) &:1.55-1 .61 (28, m),1.71~-1.
75(2H,m),1.81-2.05(10H, m),4.16-4. 21(1H m) 6.40-

117 | 1 |6.43(1H,m),6.81-7.06(1H,br),7.10-7.13(1H,m),7.5
3-7.91(1H,br),8.37(1H,s),10.17 (1H,d, J=8.0Hz),11

.44 (1H,brs) .M5:311 (M+H) +

1H-NMR (400MHz, d6~-DMSO) 6:1.64—1.74 (6H,m),2.02-2.
15(9H,m), 6.66-6.69(1H,m),6.96-7.13(1H,br),7.15-
7.18(1H,m),7.66-7.93(1H,br),8.33(1H,s),9.70(1H
brs),11.45(1H,brs) .MS:311 (M+H) + :

118 1

1H-NMR (400MHz, d6-DMSO) :1.37-1.43(2H,m) ,1.91-2.
10(11H,m),3.77-3.81(1H,m),4.68-4.70(1H,m),6.67-
119 | 1 |6.70(1H,m),6.92-7.14(1H,br),7.16-7.19(1H,m),7.6
"~ | 6-7.91(1H,br),8.33(1H,s),9.68(1H,brs),11.45(1H,
brs) .MS:349 (M+Na) +

7215f



195 4 s),5.45-5.55(1H,n), 7.18(I H brs), 7.81(1 H, brs), 8.
11(1H,s),8.25.(1H,s),9.25(1H,d, J=9. | Hz), 12. 8( 1H
whe@y/ oVB1876( MtNa) + - 223 WO 2007/ 077949 PCT/JP2006/326327
PCT/ JP2006/ 326327 Tabl e 72(contd.) Ex REx Data
1H NVR(400VHz, d6- DVBO) 5: 1. 2-2. 1(14H, m), 2. 73(1H, 196 4
s ) 2. 89
5(1Hrﬁ 7.9-8. O(1Hrﬁ 8. 3- 8. 4(1Hrﬁ 10. 1-10. 2(
Taatbn721doﬂﬁﬁlH s) MVB: 497. 2(N%FD+ 197 4 ME: 385(N%FD+

411 unIJnnnnl
LT U

‘%é% OUIVIFZ, d6=DNBO
Ex34( ,n)Dét&Z 4.47(3H ), 6. 47 6.58(1H, m), 6. 94- 198 4
7. 1 by 7.81(1H brs)-8.34-8 47{(1H m 1012

S h

0. 47(1H, rﬁlﬁ:‘\i&Ru‘h fHz,1d oz gﬁ%@ 1M 303pRAR4m) , 1-88-1.
1H-|NIVR( 4%}1@%{2\/{;@52 12 66219, 181 (4 4¢P M E 27T 36 . 4996 466
1H) d, J¥4. [AHD ™). 16-A3-4B(1H 1y , 16r 43( 1H] s, 20 tUH 7m) , 7.70-7.
16(|1H, s) B 814 BoA0LELH 6)119, 96, 9. DB(1 Isys 1118846 (1H, brs)

1Hs) . Q@(M%Mma) +

M R S %%gﬁmi.%ﬁ;g 208331
. d, . ’

127&3(1?(%&?)' 84]23%%1;3 §§g§ﬂ ?%‘1 bﬁ 6 39-6. 4

| e b S % b8l M 7.34 (35,7) 7. 70-7
. 74(jaH, m) |, 18 841H, D) 48t 3 | %H0%121Q1?%pﬂ dpJng. QHZQOil445
31(|12H. M|, Bll%bssnwizt—ﬁmiwﬂlsts 76(6H m . 4. 04

4. 12( 2H, |s) H-4NZR¢ 40 @M 4 Hi 69 DMS@DS 41 504 1H, 8) (BH58) , 1. 58-1.
-6.161(1H M (4H Ad)y 71 3061H, 8§ ( 84 5bY 1M, 8%+ 8. B3{BHBm) ,2.21-2
'6%}H,”) 112@@%ﬂFﬁbr$)05£MSBd(BﬁT& #4.54 (1H,brs), 6.51-6.5

= NNP(40§’¥H4 A6, PV 5; 1 55 %n?oﬁ%“bmb @342&131!3&202 42 (1
kzi) 5)4 Q,sﬂ,?@ §3E M) 51 (fn; 26; 1 B8 (ChFS) s 347 5fm) +
Ra;:t:t:’711l_l .7017°°I1|_|V\A Q AL 111 A 1
S eSO Joounz; gt onslT s ST H5 0% ), 1. 40-
1.56(1.2H,m),1.65-1.97(8H,m),2.08-2.16(1H,m), 2.
17 2.23(0.8H,m),2.23-2.28(1.2H,m),4.05-4.11(0.6
123 1 H,m),4.15-4.20(0.4H,m),6.44-6.48(1H,m),6.87-7.1
: ‘ 1(1H,br),7.11-7.15(1H,m),7:66-7.91(1H,bxr),8.37(

0.4H,s),8.38(0.6H,s),10.12(0.4H,d, J=8.4Hz),10.1
4(O.6H,d,J=8.4Hz),11.45(1H,brs).MS:341(M+H)4.

1H-NMR (400MHz, d6-DMS0O) &:1.43-1.51(1H,m),1.68-1.
96 (8H,m),2.01-2.31(3H,m),2.33-2.40(1H,m),4.06-4
.12(0.5H,m),4.21-4.28 (0.5H,m), 6.45-6.53(1H,m), 6
.88-7.20(2H,m),7.65-7.95(1H,br),8.38(0.5H,s),8.
39(0.5H,s),10.10(0.5H,d, J=8.4Hz),10.18(0.5H,d, J
=8.4Hz),11.48 (1H,brs) .MS:329 (M+H) +

124 1

1H-NMR (400MHz,d6-DMSO)&:1.41-1.48(2H, m),1.69-1.
78 (4H,m),1.82-1.98(4H,m),2.08-2.13(1H,m),2.17-2
.23(2H,m),3.15(3H,s),4.15-4.20(1H,m),6.44-6.47 {
11H,m),6.86-7.10(1H,br),7.11-7.15(1H,m),7.62-7.9
1(1H,br),8.37(1H4,s),10.12(1H,d,J=8.4Hz),11.45(1
H,brs) .MS:341 (M+H) + .

125 1
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Hz), 8.57(1H,s), 11. 88(1H, brs) . M5: 392. 2( MrH) +
1H NVR(400MHz, d6- DMSO) 5: 1. 31- 1. 50(4H, m, 1. 54.-1.

WO 2q08k19§9 1. 72-1. 89(4H, m, 2. 03-2. 11(1H, m), 2. 16PQI/JP2006/326327
.25(2H, M, 2. 75-2.87(4H, m, 3. 98-4. 06(1H, m, 4. 53( 203 4
1H,s), 6.41-6.47(1H m, 7. 10-7. 15(1H, M, 8. 27(1H, s
,9.09(1H, brs), 9.52(1H,d, J=6. 8Hz), 11. 46( 1H, brs)’

. VB: 410( M+H) +
TaBHaNNR(A&QMIZ) d6- DI\/BO)5 1.38-1.81(16H n,2.02-2

N[
Sy ?,2 H4=222(2Hm)345"3:

o4 Q1F9E math 50( 1H, S) , 6. 44- 6. 48( 1H, m) , 6. 97( 1H. d
1—2‘1&1&47\ 7. 16-7.21(1H m 7. 80(1H s} 11 _46{1H b

nAAY

rs)|. VB: 0BTV 44 QCMte AS RN 770445 PT? 8 b oB) 8bead7! -
Tahl e 72(tomt.n) Ref77Ex. SEkdDatl, 2-10-2.15(1H,m) ,2.23-2
1%€ Nglfluom\mzzm,ﬁn DNBQO) B¢ 3 98y 14 88%20H, 1) 112,101, @. 44-6. 48 (

(|1H M|, 24 32 26 242H 10 ( B Bor A, DILRH n)5 418 AG) , 206147 . 9

,1S) , 4. 159(2H 150y 68@8@1147&)1&@1)11 1d4(dH, th J&8 lH brs) .
OHel) |, 7- 1% 13 4B( M 94(1H s) 11. 40( 1H, brs) .

S—AZHMIR) o iR (g m),1.79-1.
1H|NVR 4%%/,—% Sl %@ 1 B % E
' .12(1H,( n é ’z 5}5’% ) 9o a2
147 dg( H, |m3& %i(r&H 306 01% b‘i "i (’1 jy 6-91

| m |, 7. 40=7 hS(ZHH) n - 6587 292 (¥ Jﬁﬁ"%m—ﬂodw
J=8 | Hz)HOd66=9: @Hllklhﬁ4&11ﬂﬁb{$$smskﬁﬁhQMTMﬁFﬁ+

1 H- [NVR( 4{0DvHizMERI 64 DWBO) 54 d- B2sd) 397 266 (3 1t 58=4, 0Hz) , 1.53

72(4H, M|, 11 756 121884 AH nds 11 92% BHisp) 21 08621 194 1420/) A2. 1

lH,BW),Z- 1832 2p4 2t o) 22 0;34420§f§ zlirhmn 4352% 1Hisy, J=8.0Hz)

@-44'@-484*béﬁ471§ 592{}iHnp)7916-7.31 ( 2H,m

a(éH’d’ﬁEf f*%%#_ ﬂH éﬁ)gsggé%fhbéﬁﬁ ¢1452#, 4, 5=8.0H
 brs) . TH,brs) .MS: 355 (M+H) +

' 1H-NMR (400MHz, d6- DMSO)6:1.53—2.20(I3H,m),3.58—3

oo | 1 |-64(3H,m),4.19-4.29(1H,m),6.54-6.58 (1H,m), 7.19~

17.47(2H,m),7.96-8.16(1H,br),8.46(1H,s),10.65-10
2(1H,m),11.98(1H,brs) .MS:369 (M+H) + '

1H-NMR (400MHz, d6-DMS0) 8:1.44-1.49(2H, m) ,1.82-1.
94 (6H,m),2.12-2.29(5H,m) ,4.22-4.26(1H,m),6.47~.
130 | 1 |6.50(1H,m),6.86-7.17(2H,m),7.66-7.93(1H,br),8.3
8 (1H,s),10.10(1H,d, J=8.0Hz),11.47 (1H,brs) .MS:32
9 (M+H) + ’ '

1H-NMR (400MHz, d6-DMSO) &:1.32-1.39(1H,m),1.63-1.
90(8H,m),1.98-2.14(2H,m),2.30-2.37 (14, m),3.76-3
.80(1H,m),4.18-4.23(1H,m),4.96~-5.00(1H,m),6.34-
..6.38(1H,m),6.61-7.09(2H,m),7.21-7.72(1H,br), 8.
23(1H,s),10.03(1H,d,J=8.0Hz),11.33(1H,brs) .MS:3
27 (M+H) +

131 ¢ .1
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1H NVR(400MHz, d6- DVBO) 5: 1. 88-2. 47(8H, m), 2. 42( 3H

s),3.98(1H,d, J=18.9Hz), 4.08(I H,d, J=18.9Hz) , 4.2 208 4
W®200786001H, m) , 4. 48-4.57(2H, m), 6. 56- 6. 61(1H, n , FCT/IP2006/326327

23-7.28(1H, m, 8.58(1H,s),9.17(1H, d, J=7.6Hz), 11. :

83(1H, s) . M5: 392( M+H) +

1H NVR(400MHz, d6- DMSO) b: 1. 81- 1. 94(4H M, 2.11(1H 209 4

,M,2.46-2.51(3H,n),4.13(2H,s),4.39(IH,s),4.71( 1H,s)
Taﬁl&ﬁil’l:cﬂat@ P6(1H s),7.36-7.44(1H m; 7.9

4L{S\ 11 UL\LH UIb),LL UJ\LH b)

Ex4 MRS M) + 211 4 MS: 493( MkH) + 212 4 NB 404(w%ro+
213 2ERE: 404(MeH)y + 214 4 NS: 415( MeH)+

N[ 415 ( NiH-NMBRA4) OMHzES; i SIMAR) &= 1 AT Y- ¥ hfd)evmlrb §7-2.
218 4 VB R0{HEH) A2 . DA-R 42 WEL 20( M-H 83 2PD(1H, m) , 4.53-4
13B: [432( NH)8H( 112.2d) A4 MBI 43187 ViFH 4m) 2@27ﬁ-&E§%QBwAMP96 80~
223 4 N7 30R2(LdH), *. 5227, glo MB1, 1344, § M 1H, sR250417 (1H
VB |354( NitH) 47= szz@mo PDOT$ Pifi7 Hs POTE JP2D064 1326327

ratf 72 206, 4V 554 VEF) 7.
221 4 Nezﬁggg?? %?2§05§g%§§79(®@fﬂﬁ ,6.57- 68;811

133 1 , 6. 88 7 15 1H,brs),7.11-7. 13(1H m),7.60-7.9
, : O(lH brs),8.35(1H,s), 9.57(1H d,J=3.6Hz),11.45(1
. ' H,s).MS:271 (M+H) + B
1H-NMR (400MHz, d6-DMS0) 5:0.12-0.15(2H,m) ,0.40-0.
4(24,m),0.89-0.92(2H,m),1.49-1.72(8H,m),1.81-1
.91 (4H,m),2.10(1H,s),2.30(1H,s),4.12(1H,s),4.21
(1H,d, J=7.5Hz),4.54 (1H,s),6.53-6.57 (2H,brs) , 6.5
5(1H,s),7.24(1H,m),7.89(1H,d,J=7.7Hz),8.72(1H, s
),11.63(1H,s) .MS:435(M+H) +
1H-NMR (400MHz, d6-DMSO) 8:1.44-1.91(15H,m),2.10.(1
s),2.30(2H,s),2.70(2H,d, J=5.7Hz),3.58-3.63 (1H
m),3.72-3.77(1H,m),3.88-3.91(1H,m),4.12(2H,s),
|4.21(1H,d,J=7.6Hz),4.54(1H,s),6.54 (1H,d, J=1.7Hz
),7.23-7.24(1H,m),7.89(1H,d,J=7.6Hz),8.72(1H,s)
,11.62(1H,s) .MS:465 (M+H) +,487 (M+Na) + '
1H-NMR (400MHz, d6~DMS0) 5:1.24-1.33(2H,m),1.48-1.
51(2H,m),1.64-1.72(4H,m),1.79-1.91(6H, m),2.10(1
s),2.30(2H,s),2.66(1H,brs),2.72-2.77(1H,m), 3.
136 | 1 |26-3.33(2H,m),3.81-3.85(2H,m),4.13(2H,s),4.21(1
H,d,J=7.54z),4.54(1H,s),6.54-6.55(1H,m), 7.23-7.
24 (1H,m),7.90(1H,d,J=7.8Hz),8.71(1H,s),11.63(1H
s) .MS:465 (M+H) + : ' .
1H-NMR (400MHz, d6-DMS0O) 5:0.90 (1H,m) ,1.48-1.51(2H
m),1.63(2H,s),1.69-1.72(2H,m),1.82-1.91(4H,m),
2.10(1H,s),2.30(2H,s),2.79-2.82(2H,m),3.25(3H, s
137 1 ),3.41-3.44(2H,m),4.11(2H,s),4.20(1H,d,J=7.5Hz)
,4.54 (1H,s),6.54(1H,m),7.23-7.24 (1H,m),7.89 (1H
d,J=7.8Hz),8.71(1H,s),11.63(1lH,s).MS:439 (M+H) +
461 (M+Na) +

134 | 1

135 1
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229 4 MB:371(MrH)+ 230 4 MB: 391 (MeH) + 231 4
MS: 391( MrH) 232 4 MS: 391(MrH) + 233 4 MS: 396( MrH) +
WQ@7A7E 397( MkH) + 1235 4' NS 405( MkH) + 236 BCTVER20226327
(MFH) + 237 4 MS: 434 (MrH) + 238 4 MS: 468( MrH) +
239 4 MB: 483(M+H)+ 240 4 MB: 385( MkH) + 241 4
MS: 398( MkH) + 242 4 MB: 413 (MrH) + 243 4 NMS: 384
(MeH) + 244 4 MS: 399( MFH) + 245 4 NS: 425(MrH) + 246 4
TabBe A24céhd)) + 247 4 NS 450(MrH) + 248 4 VB 411(MkH) +
7% £ |NG. 415(N%FD+ 250 4 NMB: 425( MrH)+ 251 4

N

EWB:%}Q& 252 4 NB: 438( MkH) +
THINVR(A0] %gmé@%%s]) T O (3H ), P . 1.63 (28
.99(3H,s, %ﬁl%ﬁ ;n% ) ke 2
-1§SGF§19 3 IQH )’ § kb f%),filz

72-7. 94(|31% %%&%H%dm&bﬁﬁﬂuﬁﬁ%%ﬁ ) n6.55(1H,s)
1. 46( 1H, |br'b)2 &E&@m§%mﬁ+§ﬂ PHbed IR S0 (e H1H sk Yl - 63
VB: |398( M-t H, s 2865 =425 M$+MBSIMT—NM+NQ5*7 4 B 435(MeH) +

139 | 2 |MS:343(M+H)+
140 | 2 |MS:343(M+H)+
14T | 2 |MS:364 (M+H)+
142 | 2 |MS:300(M+H)+
143 2 | MS:388(M+H)+
1H-NMR (400MHz, d6-DMS0) 8:1.47-2.46 (11H, m),2.64-2
144 3 .82 (2H,m),4.47-4.69(1H,m),6.33-6.39(1H,m),7.41-

7.50(1H,m),7.89-7.94 (1H,m),10.77-10.83 (1H,m) , 11
.59 (1H, s) .MS:421 (M+H) +
1H-NMR (400MHz, d6-DMS0O) &:1.40-1. 46(2H m),1.58-1.
68 (4H,m),1.72-1.78 (2H,m),1.83=1.89(2H, m),, 2.04-2
.09 (1H,m),2.29-2.33(2H,m),3.99-4.03 (1H,m),4.52(
145 | 3 |1H,brs),5.74-5.77(1H,m),6.26(1H,d,J=15.7Hz),6.4
. |3-6.45(1H,m),7.16-7.18(1H,m),7.87 (1H,d, J=15.7Hz
),8.16(1H,s),11.47 (1H,brs),/12.12(1H,br) .MS: 354 (
M+H) +
1H-NMR (400MHz, d6-DMSO) &:1.45-1.62 (4H,m) ,1.69-1.
78 (2H,m),1.90-1.99(2H,m),2.09-2.14 (2H,m) ,2.19-2
.26(2H,m),2.77-2.88 (1H,m),4.47-4.59(1H,m), 6.43-

146 1. 3 6.47(1H,m), 6.85-7.10(1H,br),7.20-7.23(1H,m),7.5
7-7.90(1H,br),8.34(1H,s),9.45(1H,d,J=8.0Hz),11.
49 (1H,brs),12.12(1H,brs) .MS:343 (M+H) +

147 3 MS:328 (M+H) + :
1H-NMR (400MHz, d6-DMS0O) &:1.45-1.55(2H, m),1.58-1.
75(4H,m),1.77-1.93(4H,m),2.05-2.13(1H,m),2.22-2

148 3 .29(2H,m),4.09-4.16(1H,m),4.60(1H,s),6.61(1H,d,

J=3.5Hz),7.27(1H,d,J=3.5Hz),8.63(1H,s),11.83-12
.00(1H,m),12.08(1H,brs),13.43(1H,br) .MS:396 (M+H
)+
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258 4 MB: 435(MrH)+ 259 4 MB: 442 (MeH) + 260 4 MB:

407 (MrH) + 261 4 MB: 403( MkH) + - 226 WD 2007/ 077949
WETHAPRD6/ 326327 Table 72(contd.) Ex REX Daper/BBR06326327

MS: 410( MrH) + 263 4 MS: 411(MrH) + 264 4 MS: 447( MrH) +

265 4 MB: 432 (MrH) + 266 4 MB: 447(MrH) + 267 4 NB:

432 (MrH) 268 7 MB: 469( MrH) + |

1H NVR( 400M+z, d6- DVBO) 5: 1. 45- 2, 35( 10H, m), 3, 39(2 269 7
Tabil@) 73(@6n8d1B(5H, m, 4. 23(1H, m, 4.' 54(1H,s), 6. 56

(IH /7 26( TH 74(1H,m,8.80(1H, s), 9. 41(1H
er) 1@£ 9‘%4tl(-'ﬁs)ml\/5 47s(9(|v++?|)+ ( S) (

I\I\_lj

HINVR( 4 ‘ 45( 18 TS 287 778171
o, 4.2 o i\;'&
e g; it ST

H- [NVR( 400 :ra)anbl\is%))”e 38 SbHQmBQ? 1954 25?9(1‘27‘@“
.7 H m .3 B5(OH MY, ar o (1¥; &F ( hHQQmH 25@6M1Npg+ )

. 4. 87 ([LHE-NMYR (4 GOM6z (A6EDMFO) 571, 28-1 140 (2, m) , 7. 65-1.
72(1LH, )73 (84, ML LH 81 141 74 1 S @x&amomm)m 2.16-2
1%H-NNR(4 2ﬁ6m PMBO) -4, 491 2HAA( 1450018, 6¥s B, 6222 €.5
598( 4B, ) g mz&m Mo d7 56¢ Lo g 564 1thim ) 79265 (1

(1H m, 7 g@wgmm,;izmmsw sgzgme

+ 273 7

110N ID//I 00/4f)|| N /(A

= lH—NMR 4G’bMH£,dé—Dmso 3 i*i?’—b".i&(i’ihﬁm),4-.12—4

151 3 .20(1H,m),6.42-6.46(1H,m),6.87-7.15(2H, m),7.63-
7.91(1H,br),8.37(1H,s),10.14-10.23(1H,m),11.45¢(
1H,brs),12.13(1H,brs) .MS:355 (M+H) +
1H-NMR.(400MHz, d6-DMS0)&5:1.50-2.75(15H, m),3.21-3
.72 (2H,m),4.48-4.54(1H,m), 6.33-6.39(1H,m),7.43-

152 1% 19 46(18,m),7.75-8.01 (2H,m),10.76-10.78 (1H,m) , 11

.58 (1H,s).MS:405 (M+H) +

1H-NMR (400MHz, d6-DMS0O) 5:1.69-1.77(2H,m) ,1.83-1.
92 (4H,m),2.03-2.12(3H,m),2.39-2.48(2H,m),2.70-2
153 4 .75(2H,m),3.59(2H,d,J=5.6Hz),4.49(1H,s),6.34-6.
36 (1H,m),6.99(1H4,s),7.12(1H,s),7.42-7.45(2H,m),
7.90(1H,s),10.76(1H,s),11.57(1H,s) .MS:409 (M+H) +

1H-NMR (400MHz, d6-DMS0O) 3:1.50-1.57 (2H,m) ,1.83-1.
89(2H,m),1.95-2.03(3H,m),2.20-2.28(2H,m),2.38-2
.46(2H,m),2.63-2.70(2H,m) ,3.63(2H,d,J=5.8Hz) ,4

154 4 54(1H,s),6.39-6.40(1H,m) ,6.95-7.25(3H,m) ,7.45(1
H,t,J=3.0Hz),7.90(1H,s),10.77(1H,br),11.57(1H,s
) \MS:409 (M+H) + '
1H-NMR (400MHz, d6-DMS0O) 5:1.57-2.73(13H, m),3.20-3

155 4 .28(3H,m),4.36—4.39(2H,m),4.51—4.59(1H,m),6;30—

6.38(1H,m),7.41-7.46(1H,m),7.89-7.90(1H,m),10.7
2-10.87(1H,m),11.53-11.61(1H, m) .MS:405 (M+H) +

1H-NMR (400MHz,d6-DMS0) 3:1.20-1.56(2H, m) ,1.80-2.

16(7H,m),2.31-2.45(2H,m) ,2.65-2.78 (2H,m),3.54-3

156 4 .60(2H,m),4.45-4.54(1H,m),6.27-6.37(1H,m),7.43~-

7.46(1H,m),7.83-7.94(2H,m),10.78(1H,s),11.58(1H
s) .MS:391 (M+H) +
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7 Hm,3.99(1H m, 4.23(1H m, 4.51(1H,s), 4. 82(2H m
.60(1H mM,7.27(1H, M, 8. 17(1H m, 8. 65(1H m, 8
WO Sob¢ariong , 11. 88( 1H, s) . M5: 469( MtH) + 275 7 NB: PABIP2006/326327
(MrH) + 276 7 MS: 556(M+H) + 277 7. NMS: 505(M+Na) + 278
7 M5: 491( MtNa) + 1H NVR(400MHz, d6- DVBO) 6:
1.42(9H,s), 1. 44-2.38(7H '
, M, 2.85(2H, m, 3. 89-4. 05(4H, m , 4. 22( 1H, m ,4.38( 279 7
Taldte s)2 6c60(AH M, 7. 27(1H, ), 8. 31(1H. m . 8. 73(1H,

274
), 6

M .|8r8D(1H, ), 11. 87( 1H, ). M5 600( MrNa) + - 227 WO
EZOC?L@;?@@QP%DCT/JP%OG/ 326327 Table 72(contd.) Ex REx

?ZI(EH, ;{f% 4;17%4 5% 4b- 51 5[(7@'( H,mP13 171
1599( 2H, n)‘

4. 43(1H, %ﬁ %ﬁs 71%2 ff%m?‘lfi

H, ”hgﬁﬁﬁﬁﬂﬁﬁ@rwbwéﬂh7 ,_m 8 88(1H

. d,[7=7. GHA-NMR GB0M4 Hhra§ - NS BgS{ hﬁ '87(13H,m),4.41-4

l%gk NVR( 400N, Hi6r DVBQ) & 4. 4427411H5@)(,2H4ﬁ 1. 6241H, nBE7 . 86-
Hony | L &3, (2H198 ., 11 B ), @244, 33 (1H2n08L 2. 7

281 7 12({H s 228w 3R( 24 M1 36 06(BHh) NS 3420(BHis}

& 19 Mbﬁﬂ focﬁ%ﬁé)a»@sé%lf‘, #9732 5t8),m) , 2.36-2,

-7.52(13,(1 w52462_ )%@ 188£1%9|33r§(§ﬁ'2m 3.36-3

!%?_FN (413%2' ]zﬂ*rlnl A 3] %i?% 4HJ€§ ﬁg?ﬁﬁ%ozé‘i'ig—

s),|3. 00(
11-7_12(A 1. ) 36l P E w»,s MS: 396 MR

8. 31( 1H, [s)HBIMFy (40 BH 244 ory DMBO 13- 1103&87(1%ﬁ§H,1r1 1.50-2.

C A6 1H, br&d (IVBi 382, B( ) 414 (2H,m) , 2.92-3.14 (4H,m) , 4.46-
1 86+ INVR( 400N | T46,1DVES) 5216 4B9 L1 AR RHs nj 8- 4. 864 1H, m) , 7. 32
~7.60(2H,m),7.90 (14,s),10.73-10.79 (1H,m),11.57 (
1H,s) .MS:495 (M+H) +

1H-NMR (400MHz, d6-DMSO) 8:1.59-1.65(2H, m),1.85-1.
95(2H,m),2.05-2.11(1H,m),2.13-2.21(2H,m) ,2.35-2
| 161 4 | .47(6H,m),5.16(1H,d,J=8.7Hz),7.13(1H,br),7.91(1

H,br),8.08(1H,s),8.47(1H,s),9.98 (1H,d, J=8.7Hz), °
12.81(1H,br) .MS:390,392 (M+H) +

162

4 MS:479 (M+H) +
163 4 MS:465 (M+H) +
164 | . 4 MS:508 (M+H) + '
165 4 MS:492 (M+H) +
166 4 MS:508(M+H)+
167 4 MS:488 (M+H) +
168 4 MS:513 (M+H) +

1H-NMR (400MHz,d6-DMS0) 5:1.78-1.89(4H,m),2.04-2.

11(1H,m),2.22—2.25(4H,m),2.30—2.35(2H,m),2.51—2
169 4 .56(2H,m),5.05(1H,d,J=8.7Hz),7.20(1H,br),7.95(1
H,br),8.07(1H,s),8.49(1H,s),10.17(1H,d, J=8.7Hz) -

,12.81(1H,br) .MS:390, 392 (M+H) +

170 4 MS:353 (M+H)+

-221-



65(2H, M, 1.68-1.74(2H, M, 1. 82-1. 93(4H, n),2.08-2 283 7

.12(1H m, 2. 29-2.33(2H,n), 3. 56-3.63(4H, n), 3. 68-
W@20070(%) m , 4. 20- 4. 24(1H, M, 4. 52(1H, s), 6. 59( 1PCTIIP2006/326327

,J=3.6Hz),7.29(1H,d, J=3. 6Hz), 8. 64(I H,s),8.84(IH

,d, J=7.8Hz), 11. 89(1H, brs) . M5: 487( M+Na) +

1H NVR(400MHz, d6- DMBO) . S: 1. 47-1.53(2H, m, 1. 62-1.

65(

2H, m,

1.68-1.73(2H m, 1. 81- 1. 92(4H, m), 2. 08- 2

TabI@(1H @dnPd 28-2. 33(2H. m), 2° . 68-2. 72(2H, m, 2. 75 284 7

2.4
Ex4

|22¢1H

Kk,

q%as 40- 3. 43( 2H, n) 3.59-3.62(2H, m,4.19
t%. 51(1H brs),6.57-6.60(1H, m,-7.27-7

17F]

U Ty

kdp4§hJ8 83-8. 8b(IH, M, 11. 89( ITH, b

1%@3&&@/

ﬁ 1+

158/

TNV

2Lt myl

Q {
O |\
8 2

(O .I:>

MS -640171 (A oy ]

1747

(18,

1 2
1 J
AH 7y 2.0
Ik

171H,

m4d4.

7-1.
M WQ’HS?)(*ZH m 2. 86(3H
35 13 DIMsHH )6E 57( 1H, d, J=3.

1963.

HHZ

Lo}
z
(
\
q T
6Hz
7

4
). .
MS: BTMA)4 (1H, m . '8.78 (1H, s) 9 38

REL

l, Bbr

M9 : 43308 1H brs). . Ms: 409 (M+H) + -228 WO

179

7/9//

}1Q¢W4upb/d£bd£/ rapre /z(contd T EX REX
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T TR

d L

%ﬁi a6=DVBO 0
MS A (M s o1

ZT LTy

ropapa
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" m. 2 32.

180y
13l

2H M),
3(4H.

1y

H d, .

80(|8!

- [EHO VIR 140 @124 6+ PYSB)

6
MS@%MWES)H 6 60(1H, d, J :

4 Q wemmm ,3:09(3
Iz, )1, 83(8 mmxs)),megﬂqu4+ 50 (1H,m),5.00(1H,m
00 NHzo A6rIDMBSQ) &. 11 éﬁiﬂsﬁ,’ﬂ@l-ﬂmm %8;11.11 (1H, m)
B2 dy ﬁ?(@ﬁm@ 22 D2 1R(1H M, 2. 17(3 2_87 7

15@5\

3&5‘ 380 bfi‘h)'f Ty Z i 1), 3. 73-3.779(

184

.1

— @;%%%gfé P ?§ ng 88 -1.84 (2H
T T TR S el ey ST
m),4.30-4. 39 1H,m),6.44-6.49(1H,m),7.01(1H, br
7. 06 7.12(1H,m), 7. 77(1H br), 8. 37(1H,S);10;24(_

d,J=7.6Hz),11.43(1H,s) .MS:386 (M+H) +

185

H
1)
1
1

H,

H-NMR (400MHz, d6~DMS0O) 8:1.76-2.40 (8H, m),3.95 (1H
d,J=18.8Hz),4.05(1H,d,J=18.8Hz),4.13-4.24 (1H,m .
),4.29-4.41 (1H,m),4.44-4.55(1H,m),6.39-6.47 (1H,
m),7.04 (1H,br),7.08-7.15(1H,m),7.80(1H,br),8.38
(1H,s),10.28(1H,d,J=7.6Hz),11.46(1H,s).MS:353(M
+H) + i

186

1H-NMR (400MHz,d6-DMS0) 5:1.72-2.52(8H,m), 3.94-4.
09(1H,m),4.37-4.48(1H,m),4.58~-4.73(1H,m),6.45-6
.51(1H,m),7.02(1H,br),7.07-7.14(1H,m),7.42-7.56
(5H,m),7.79(1H,br),8.37(1H,s),10.29(1H,d,J=7.7H
z),11.45(1H,s) .MS:390 (M+H) +

187

1H-NMR (400MHz, d6-DMS0) 5:1.30-1.50(11H, m),1.67-2
.22(6H,m),4.12(2H,brs),5.40-5.55(1H, m),7.10 (1H,
brs),7.82(1H,brs),8.10(1H,s),8.43(1H,s),9.28 (1H

,d,J=8.6Hz),12.8(1H,brs) .MS:387 (M+H) +
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33-9.36(1H, n), 11. 68(1H, brs). Ms: 492( M+H) +

1H NVR(400MHz, d6- DMSO) 5: 1. 49- 1. 55(2H, m, 1. 63- 1.
W®B(02.719¥9 1. 69- 1. 75(2H, m), 1. 82- 1. 93(4H, m, 2. 09PCI/B&B06/326327

.12(1H, M, 2. 30-2. 33(2H, M, 3. 67-3. 73(6H, M, 3. 83-

3.86(2H, M, 4.22-4.26(1H, m, 4.52(1H,s), 6. 55-6. 57

(1H m,7.24-7.26(1H m,7.70-7.73(1H m, 8. 72( 1H,

s), 11. 68( 1H, brs) . Ms: 465( M+H) +
Taargnm&«é@wﬁ&t)d6 DWBC»S 1.49-1.54(2H, M, 1. 63-1.

I+ 69-—75(2H ™M 182
n

- Bna 30- 2. 33(2H, n), 3. 10(3H, s), 3. 25(:3H, s)
A4 22X 26(1H n) 4 52(1H s} 6 55-6 5/+H )72

4-7. 2. 6(| I ME{ 400MH 7,33 a1 DGO 8 70 A9 59 1 4 1 Bm) + 4. 09-4
H,trs).LB]42®GMmmr6 42-6.43(1H,m),6.55-6. 57(1H m),7.11-
1%§LN ( 400NHz ( 16, 7DNSO) &3 47 4d5 L1 H,260H] n§ 647 489 (1H,m) , 7.86

(|4H; m)|,5 7L EB¢ 101, 7h(4H, 20 ( 11,78y 18 9Z( 6Hindl, 2=DBRz) , 10.11

C12(1H, M, 25 303 21 B2 R2H 1 4 2¢ 749, 2 90F 16 MK 3s B$3. M903F3 (M+
3. 39(2H, |y, 3. 93- 4. '02(2H, M, 4 .22-4. 26(1H, ), 4. 53

iH s 6 2

Gl e AR S G
H H, m) 6 71 (

?(ZSIHNB(W)Ar hHmlg@ﬂ%%ﬁé%?qﬁgﬁg?ﬁg%?%%?,?2%%% B) 7.35(1

0

&
P\
P

(1H, MH ZB9- 27 3BQZH, 3y ( B1 33 B, $2¢ 2HL M) B, 794 204H7d, J=
1(2H, I, CH22, 41 266 (H hr<)) MS 366 (MHNa)+4.72 -4
. 73(1H, nj 1 /- 104R B4 OdNHz 586 SD16EE Lt 1) 4962 . 53¢ 63B/m) , 4.10-4
(11 m, 7. 25t 71[26&)1% r@376746?11¥416)1rl6n73867$8811¥ m),6.92-
1461H. 3) . 171 174? L 17(%% 5229 W7 26074 77949, 10.
PCT/ JP200 3%3&%3; 12@@ N %Hf t§54 Hﬁa;ag :
1H- INVR( 40 5" i ? g? "1 i
1H-NMR (400MHz, d6-DMS0) 8:1.47- 1.53(2H,m), 1.78-1.
96 (7H,m),2.00-2.10(4H,m),4.16-4.21 (1H,m),6.44-6
191 | 4 |.46(1H,m),6.76(1H,brs),6.88-7.13(3H,m),7.62-7.9
0(1H,br),8.37(1H,s),10.17(1H,d, J=8.0Hz),11.45(1
H,brs) .MS:376 (M+Na) +
1H-NMR (400MHz, d6-DMS0) 5:1.69-1.98 (11H,m),2.10-2
, .15(24,m),4.10-4.15(1H,m),6.43-6.46 (1H,m), 6.75 (
192 | 4 |1H,brs),6.90-7.09(2H,m),7.11-7.15(1H,m),7.66-7.
: 93(1H,br),8.37(1H,s),10.13(1H,d, J=8.0Hz),11.46(
1H,brs) .MS:354.2 (M+H) +. '
1H-NMR (400MHz, d6-DMS0) 8:1.40-1. 86(10H,m),2.05(1
H,brs),2.19(2H,brs),4.48 (1H,s),4.94 (1H,d, J=8.7H
193 | 4 |z),7.09(1H,brs),7.83(1H,brs),8.04(1H,s),8.45(1H
s),9.97(1H,d,J=8.7Hz),12.8 (1H,brs) .MS:328 (M+H)
+
1H-NMR (400MHz, d6~-DMS0) 8:1.40-1.89 (10H,m),2.11(1
H,brs),2.18(2H,brs),3.15(3H,s),5.04 (1H,d, J=8.8H
194 | 4 |z),7.10(1H,brs),7.82(1H,brs),8.06(1H,s),8.46(1H
s),9.98(1H,d, J=8.8Hz),12.7 (1H,brs) .MS: 342 (M+H)
+
1HNMR (400MHz, d6-DMS0O) §:1.40-1.65(2H,m),1.80-2.1
5(6H,m),3.90-4.10(2H,m),4.20(1H,brs),4.55(1H,br
195| 4 {s),5.45-5.55(1H,m),7.18 (1H,brs),7.81(1H,brs),8.
| 11(1H,s),8.25(1H,s),9.25(1H,d, J=9.1Hz),12.8(1H,
brs) .MS:376 (Mt+Na) + '
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75(4H,m,1.87-1.93(4H, n,2.08-2..12(1H m, 2.23-2 292

7 26(2H, m, 2.85(3H,d, J=4. 7Hz), 3. 17(1H, s), 4. 33- 4.
W@2qo1ll71949 6. 53- 6. 55(1H, M, 7. 27-7. 29(1H, m , 7. 74PGT/IP2006/326327

.77(1H, M, 8. 78(1H, s), 9. 37-9. 41( 1H, n) 11.72(1H, b

rs) VB: 409( MrH) +

1H NVR(400MHz, d6- DMSQO) 5: 1. 49- 2. 31( 13H, n) 3.28(3

H,s),3.47-3.52(4H, m, 4. 22-4. 23(1H, M, 4. 52(1H, br 2.93
Ta815)7ﬁ(55n6d57(1H n) 7.25-7. 26(1H n) 7.71-7. 73(1H
18 a@ﬁ (EHs) 9 42(t H brs) T 66(T H brs) - V45—

Data

00NHz - d6-DNMEO)\ 5:-1 1=6-0Hz)

QraLl A
UVI\J = =y \Jll M% == T J

2. 2(13H W~ @M&64%9&W%ziﬁn@ s 1¥|%$H4m)r%91371H
1§ -14. 24 (DH,2 n§9 (1, S 3 1H 4 o8 (4HAMB6 (4164 5 ¢1H gmY, 7-1-7
)  6..%(1H,m),7.9-8.0(1H,m),8.3-8.4(1H,m),10.1-10.2

5-6. 57( IHm)m)7, 25- ¥6 PT{ 1) nyS 74 T2- T (M4 1H, m) , 8.

198([1HS)], @52§8§ ﬂ?ﬁﬂ#ln) 11.66(1H, brs). . M5 453( N%FD

= u—|—|\||vr<( @_ g §1$§-82‘| M (23 I4Um?
,ors), 6 10.12-1
1$§(1H, gl 6%{1
s). Ms: 493(21\% Wﬁ@ejslw%ﬂéé M+ 758 NB: 453(I\/H-H)+

298 8 - I RABYMFIHDY0 g NR 466(N%Hh+ 300, 8 MB: 452
(MHH) +  BOH-I8MIVES AG3H M +DMI0DD 81 ME647 98 MkHiH, mBp3. 87 (3
lwgz48§(N%ﬁp&,J3044Bzhfn459{«%}5+1H3@5,B.msxmsssw%99}4—7.
3d6| 8 MY 1470 (M. 31-8070 81 hPS( MEHp +98 (1H, s) ,11.48 (
1H,s) .MS:350 (M+H) + , _
1H-NMR (400MHz, d6-DMSO) 8:1.51-2.34 (14H,m) ,2.74(3
H,d,J=4.0Hz),4.2-4.3(1H,m), 6.50-6.52 (1H,m),7.13
—~7.15(1H,m),8.25-8.26(1H,m),9.92-9.95(1H,m), 11.
46 (1H,s) .MS:350 (M+H) + ,

1H-NMR (400MHz, d6-DMS0O) &:1.47-1.54 (2H, m) ,1.62-1.
74 (4H,m),1.81-1.92(4H,m),2.08-2.11(1H,m),2.28-2
.31(2H,m),3.36-3.44(2H,m),3.48-3.76(6H,m),4.04,
4.12(2H,s),4.20-4.24(1H,m),4.40,4.50(1H,s),6.58
-6.61(1H,m),7.27-7.30(1H,m),8.65(1H,s),8.83-8.8
6(1H,m),11.90(1H,brs) .MS:531 (M+H) + .
1H-NMR (400MHz, d6-DMS0O) &:1.57-2.20(8H, m) ,2.42 (3H
s),4.05-4.06(2H,m),4.26-4.27(1H,m),4.58(2H,s),
6.66-6.67(1H,m),7.31-7.32(1H,m),8.43(1H,d,J=8.0
Hz),8.57(1H,s),11.88 (1H,brs) .MS:392.2 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 8:1.31-1.50 (4H, m) , 1.54-1.
72 (8H,m),1.72-1.89(4H,m),2.03-2.11(1H,m),2.16-2

2 .25(2H,m),2.75-2.87 (4H,m),3.98-4.06(1H, m),4.53(

203 4 |1H,s),6.41-6.47(1H,m),7.10-7.15(1H,m),8.27(1H,s
},9.09(1H,brs),9.52(1H,d, J=6.8Hz),11.46(1H,brs)
.MS:410 (M+H) +

200 4

201 | 4

202 | 4

1H-NMR (400MHz, d6-DMS0O) &:1.38-1.81(16H,m),2.02-2
.10(1H,m),2.14-2.22(2H,m),3.45-3.56(4H,m), 3.93-
204 4 4.01(1H,m),4.50(1H,s),6.44-6.48(1H,m),6.97(1H,d
,J=8.4Hz),7.16-7.21(1H,m),7.80(1H,s),11.46(1H,b
rs).MS:395 (M+H) +
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308 8 MS: 506 (MH) + 309 8 MS: 478(MrH)+ 310 8

MS: 477(MrH) + 311 8 MS: 493(MrH) + - 230 WD 2007/ 077949
WEOHAPRAO6/ 326327 Table 72(contd.) Ex REx Daper/BB0cd326327

MS: 479(MrH) + 313 8 MS: 492( MrH) + 314 8 MS: 479( MrH) +

315 8 MB: 493(M+H)+ 316 8 MS: 506( MrH)+ 317 8

MS: 508( MrH) + 318 8 MS: 541 (MrH) + 319 8

MS: 546( MrH) + 320 8 MS: 434(MrH) + 321 8 MS: 499( MrH) +
TalBRe B2 MEonRE( MrH) + . 323 8 M5 352(MrH) + 324 8 MB: 452

Eé: He £ 325 8 MBS 467( MkH) + 326 8 MB: 483( MrH) + 327
NS.dZ5(WHt) + 328 .8 M5 486 (MeH) + 329 8

6N i& f@ @Mﬁ@>é%ﬁﬁﬁﬁév8'o3§i—§ o ﬁ@# oM 0 F-2

5 g fﬁﬁéﬂ?ﬁ‘%?i@%ﬁ%@ e

, ) [509( M
OHz),7.13-7.18 (1H,m),7.94 (1H,s),11.40 (1H, brs).M
S:424 (MAH) +

1H-NMR (400MHz, d6-DMSO) 5:1.04-1.92 (20H, m),2.03=2
.12 (1H,m),2.15-2.27.(2H,m) ,2.65-2.77 (14, m), 3.98-
206 | 4 |4.08(1H,m),4.51(1H,s),4.90-5.01(1H,m),6.40-6.47
(1H,m),7.10-7.16(1H,m),8.27(1H,s),9.47 (1H,d, J=8
.1Hz),9.66-9.74 (1H,m),11.47 (1H,s) .MS:424 (M+H) +

1H-NMR (400MHz, d6-DMS0) &:1.42-1.49(2H, m) ,1.58-1.
72(4H,m),1.75-1.88(4H,m),1.92(3H,s),2.04-2.10(1

m),2.18-2.25(2H,m),4.03-4.08 (1H,m),4.52 (1H, s)
,6.44-6.48 (1H;m),7.14-7.17(1H,m),8.42(1H,s);9.6
5(1H,d, J=8.0Hz),9.76(1H,s),9.99(1H,brs),11.52(1
H,brs).MS:384 (M+H) +

207 4

1H-NMR (400MHz, d6-DMSO) &:1.88-2.47 (8H,m) ,2.42 (3H
: s),3.98(1H,d,J=18.9Hz),4.08(1H,d, J=18.9Hz),4.2
208 4 |0-4.26(1H,m),4.48-4.57 (2H,m),6.56-6.61 (1H,m), 7.
23-7.28(1H,m),8.58(1H,s),9.17(1H,d,J=7.6Hz),11.
| 83 (1H,s) .MS:392 (M+H) + ;

1H-NMR (400MHz, d6-DMS0O) 3:1.81-1.94 (4H, m),2.11(1H
m),2.46-2.51(3H,m),4.13(2H,s),4.39(1H,s),4.71(

299 4 1H,s),4.97(1H,m),6.26(1H,s),7.36-7.44(1H,m);7.9
4(1H,s),11.02 (1H,brs),11,65(1H,s) .MS:373 (M+Na) +
210 | . 4 MS:439 (M+H) + ‘
211 4 MS:493 (M+H) +
212 4 MS:404 (M+H) +
213 4 MS:404 (M+H) +
214 4 MS:415 (M+H) +
215 4 MS:415 (M+H) +
216 4 MS:415 (M+H) +
217 4 MS:408 (M+H) +
218 4 MS:420 (M+H) +
219 4 MS:420 (M+H) +
220 4 MS:432 (M+H) +
221 4 MS:448 (M+H) +
222 4 MS:328 (M+H) +
223 4 MS:342 (M+H) +
1 224 4 MS:344 (M+H) +
225 4 MS:354 (M+H) +
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337 8 Ms:513(M+H) + 338 8 Ms: 527(M+H) + - . 339 8
MB: 508( MtH) + 340 8 MS: 479( MtH) + 341 8 MS: 504( M+H) +
W@4R787M8 449( M+-H) + PCT/JP2006/326327
1H NVR(400MHz, d6- DVBO) 5: 1. 92-2. 32(8H, m), 2. 49(3H 343 8
,S),3.58-4.57(5H,n),6.76-6.77(1H n,7.39-7.40(1
H m,8.69(1H,s), 8.79-9.05(3H m, 12. 20(1H, brs). M
S: 325(M+H) + 344 10 MS: 542( MtH) +
TaaﬂsNWB(éQQﬁ/blz d6- DI\/SO)S 1.43-2. 39(9H n) 2. 79(6H 345

% 2 8 2H M 357 (20 M 3799 (TH M, 4211 )
el 4$§r St6. 59( 1H, 1), 7. 27(1H, m) , 8. 64( 1H, s) , 8.
76( 8 90(1H ) 11.89(1H s} MS-571{MNa)+ 31 D

22607/ 877949 FRAIMEPONG/ 326327 Table 72(contd )
2FEX |RE%X 346S 136 WBI1E85f MtH) + 347 10 MS: 535( I\/H-H)+
2 A+ NVR( 40047 cleM-DVBO) 5: 1. 30(3H, t,J=7.1Hz), 1. 45
22@ 54@2F—M@,§7§§M4H75(4H m,l.77-1.89(4H, m, 2.0 348
Ziﬁ EJ .4 lﬁ‘@irkw{ﬁﬂﬁﬂfiii&uiﬂ n) 4 09-4. 15(TH m, 4.
22 35l pRCTH ST - AOmg SSCT M T T
238113 4111 5739 (N RSt 442 Mebd) J e
23 B |NVR( 4008489 9 TIS0) 5: 1. 43(9H s) 1 71-1 85(2H -
283 ,i{1. 80(3H5 s391(190H P+ 09(4H m 2. 17 2.32(2H M .. 349
1238 |4. @8-UMA7{@HmIE ¥+ 38-4. 46(1H, m), 6. 45(2H, brs) , 6.
230-6. 26([is M 27 (42xy+17(1H m, 8. 77(1H s), 9. 51(1

SO 7T Ja 1L (BH T S) - VBTAATI(WH

E

238 4 MS:468 (M+H) +

239 4 MS:483 (M+H) +

240 4 MS: 385 (M+H) +

241 | - 4 MS:398 (M+H) +

242 -4 MS:413 (M+H) +

243 4 MS:384 (M+H) +

244 4 MS:399 (M+H) +

245 4 MS:425 (M+H) +

246 4 MS:424 (M+H) +

247 4 MS:450 (M+H) +

248 4 MS:411 (M+H) +

249 4 MS:415 (M+H) +

250 4 MS:425 (M+H) + '

251 4 MS:411 (M+H) +

252 | 4 MS:438 (M+H) + . .
1H-NMR (400MHz, d6-DMS0O) &:0.81(3H,s),0.91(3H,s),0

.99(3H,s),0.87-1.31(3H,m),1.34-1.52(3H,m),2.33-
253 4 2.49(1H,m),4.13-4.28(1H,m),6.42(1H,d,J=2.6Hz),6
' .72-7.94 (3H,m),8.36(1H,s),10.09(1H,d,J=8.4Hz),1
1.46(1H,brs) .MS:313 (M+H) +

254 | 4 MS:440 (M+H) +

255 4 MS:398 (M+H) +

256 | 4 MS:435(M+H) +
257 4 MS:435(M+H) +
258 4 MS:435(M+H) +
259 4 MS:442 (M+H) +
260 4 MS:407 (M+H) +
261 4 MS:403 (M+H) +
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1H NVR(400MHz, d6- DMSO) 5: 1. 47-1.55(2H, M, 1. 79-1. 82

(2H M , 1.86-1.99 (5H M , 2.02-3.15 (4H M ,-4 . 09
W@ 2007850444 , PCT/JP2006/326327

H, d, J=5.5Hz),4.17-4.23(1H,n), 6.44-6.47(1H nm, 7.

OO(lH br),7.11-7.14(1H m, 7. 78(1H, br), 8. 28(1H,t

J=5.4Hz), 8. 38(1H, s), 10. 18(| H, d, J=8. 2Hz) , 11. 46(

1H, s) MB: 393( MtH) + -
TabméWW%%éHKH&t d6- DWBC»S 1.71-2.03(11H m, 2. 13-2
Y (2HM406(2H d, 3=5-5Hz) 4. 12-416(IH 1j, 6. . 351
Ex4 f%g%.¢&¢bH m, 6. 99(1H br),7.11-7.15(1H,m, 7. 77( 1H,
br) SEx% 121 (1H—d—J3=5—5Hz) 83+ (tH—s)——2106-18
2q2 4 | MSrAUEMH)S) W 'eqqu\m-m
2 63 NVR( 4 0VIHZ, 1Jd@HBNVBO) 5: 1. 3' 7:L39(9Hrﬂ 1.43-1
2@B(2H m| M5 :68F2(M3()8H, ) , 2. 05- 2. 19( 3H, m ., 4.04-4 352 14
26 [(1H M523 @aH(2H M , 6.8777. 16( 2H, m -, 7. 76(

24T Y, 84385 BT, 10. I11-10. 15(1H ), 11, 44(

111 AY [« Sl oo Wa

20 LA b T Heley 5214 4

268 04l 1M9° B HEFI hr o) 4 48 5 H

m.|7. 12- ﬂfﬁﬁ{mmqﬁowzz,giélmgo@: Y3 EA ) 3-39 (2

: Z%C,J—S.(ﬂizr) /3L U 4-H D). WG BL MEH)™ ,345454 @IH 8),6.56
-: 5( N, m)355. 264 IWB:mIATB. TMEH, ™) D30 (i, 5) , 9. 41 (1H
2007/ 077949 ,AQT/PR00G 382479 TedH et 72( cont d. ) t Ex
REX Dat 3 135@11\@;{4 4\@»4%8(&\6&@1\430)%71 e NB; 4 SHIBA MBH) 3+ 1 (2

271(; N'X%fl(l ?gi?@ A 455 }51_32@8% nﬁ; 611?%%%@ (14, m
8. 16(: % ?4%¢} Fé%?&ﬂﬁ? M S

f\l—f\
[oJole)

Nno 2
Uz=4

22/( 1Ll
T\ L1

8. 16( 1H,|s ,
357 ( !VH‘: r uuu - oY =l nil 4 lvnr'rL:\ Ol AL
1H NI\\/R(4 %@q\%@% 32 1%% %3% ]2?81?2‘“ 73451
. H,m), ‘3. (2H,m),4.01 (1H, m {TH, m),4.56(1H, s
271 L Y, 4. 87(1H m),6.56(1H,m), 7. 26 1H,m), 7. 72(1H m),8
.71(1H,s),11.71(1H,s) .MS:479 (M+H) +
| 1H-NMR (400MHz,d6-DMS0) 5:1.49-2.47 (14H,m),3.67-3
579 - .78 (4H,m),4.24(1H,m),4.56(1H,s),6.56(1H,m),7.25

(1H,m),7.71(1H,m),8.71(1H,s),11.71(1H,s) .MS:478

. (M+H) +

273 | 7 |MS:550 (M+H)+ .

1H ~NMR (400MHz, d6-DMS0O) &:1.45-2.38(13H,m),3.55 (4
m),3.99(1H,m),4.23(1H,m),4.51(1H,s),4.82(2H,m

274 7

),6.60(1H,m),7.27(1H,m),8.17(1H,m),8.65(1ﬁ,m),8
. .84 (1H,m),11.88(1H,s).MS:469 (M+H) +
275 7 MS:469 (M+H) + o
276 7 MS:556 (M+H) +
277 7. MS:505 (M+Na) +
s78 | 7 MS:491 (M+Na) +

1H-NMR (400MHz, d6-DMSO) 8:1.42 (9H,s),1.44-2.38 (7H

m),2.85(2H,m),3.89-4.05(4H,m),4.22 (1H,m), 4.38
279 | 7 |1H,s),6.60(1H,m),7.27 (1H,m),8.31(1H,m),8.73(1H,
' m),8.89(1H,m),11.87 (1H,s) .MS:600 (M+Na) +
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360 14 H,m), 4.48(1H,s), 4. 96(1H,n), 8. 05(1H,s), 8. 31(1H m
),8.40(1H,s),9.73(1H,n),12.73(1H,s).NB:356(N%FD +
WA BTWRO400M 7, d6- DVEO) 5: 1. 22-2. 34(13H ), 4. 28(RIPBEI26327
14 H,n),4.51(1H s), 5. 01(1H, ), 8.08(1H, s), 8. 43(1H, s
,8.99(1H, M, 9. 65(1H, ), 12. 86(1H, s). M5: 367( MFH)  + 362
14 NB:377(MH) 363 15 MB: 408( MrNa) +, 384( M H) -
1H NVR( 400MHz, d6- DVBO) 5: 0. 80- 2. 84( 13H, ) , 4. 60-4 364
Taﬂﬁe6921&bﬂid7 43-7.47(1H,m), 7. 90-7. 92(1H, m), 8. 91

%@E M 107810 85(IH M, 1. 55- 11 65( 1H . &
I_

E4<02 Datt & H- NI\/R(4OOM-IZ d6- DVMSO) 5: 1. 90- 1. 97(4H, m) ,

12(5H, m)|, B EMB(ERMHE rg 6 DMER D 7o (4 Ty Sk (Zam) , 1. 61-1.
H, s), 6. 4645 B5(mH, 1y 6 - Us(AHH, IU):I31{$-ilz‘} 78644 H) ,1.93-1
) Qz,k%.A6(a9xzs m41$1Q&+£s)2hEﬁBEM(1M$§#2.36(2H,m),4-19-
il ( 400Ntz ( 06 1OVBO) &6 (1 H6s 11, B3¢AOH nYl, 2=B7¢Hz) 36628 (1
17 |H, br )y 24 224 2H61ipr s) 8 41 B/E 1H 6)H An,/8 46 7 T{AHs M) 8. 88 (1H
5;95;6;02(é+hIﬁJ§HZﬂ5iﬂFb§ 1118, 2A9( ik 5393 Budf LH

—~

,DrS).IVD
1HNM%4 6 D oP6a4715w z%m 163812
2i oy AT
A Lae |
"4 |57 4.6 (%@l 5@ %96% 6%%
-7.191( 2H, "m287 g@,qul?,@g; }m. §.65{ lH s),8. 88 1H d J=17.

1H INVR( 400MHE 8:1%(1]1/8@[@2 1MSO42_3 BOHEPH M), 1. 72-1.

99([6H, M) |, PH-OBMR ( 40QH; 6 2D1240 25 36( 2+ nj (B4R 1m¥%, 3688 18H,
30(1H,ﬁ) @)52 @o@ﬁﬂﬂétnﬁ 71-34:78 B9 1t ¥, 746@(48 (1H, m), 7
Y A AR
’ (1n ), i 1H,m), 11
381 ) ﬁa%@g hapsh e e

1H NMR ( 4OOMH2 dée- DMSO)6.1.48—1.54(2H,m),1.61—l.
65(2H,m),1.68-1.74(2H,m),1.82-1.93(4H,m),2.08-2
.12(1H,m),2.29-2.33(2H,m) ,3.56-3.63(4H,m), 3.68-
3.70(4H,m),4.20-4.24(1H,m),4.52(1H,s),6.59(1H,d
,J=3.6Hz),7.29(1H,d,J=3.6Hz),8.64(1H,s),8.84 (1H
,d,J=7.8Hz),11.89(1H,brs) .MS:487 (M+Na) +

283 A

1H-NMR (400MHz, d6-DMS0)8:1.47-1.53(2H, m),1.62-1.
65(2H,m),1.68-1.73(2H,m),1.81-1.92(4H,m),2.08-2
.12 (1H,m),2.28-2.33(2H,m),2.68-2.72(2H,m),2.75-
284 | 7 [2.79(2H,m),3.40-3.43(2H,m),3.59-3.62(2H,m),4.19
-4.22(1H,m),4.51(1H,brs),6.57-6.60(1H,m),7.27-7
.29(1H,m),8.64(1H,s),8.83-8.86(1H,m),11.89(1H,b
rs) .MS:464 (M+H) +

1H-NMR (400MHz,d6~DMS0O) 5:1.48-1.54 (2H,m),1.63-1.
65(2H,m),1.69-1.74(2H,m),1.82-1.92(4H,m),2.09-2
.12(1H,m),2.30-2.33(2H,m) ,2.86(3H,s),4.22-4.25(
1H,m),4.55(1H,brs),6.57(1H,d,J=3.6Hz),7.27(1H,d
,J=3.6Hz),7.71-7.74(1H,m),8.78(1H,s),9.38(1H,br

285 7

s),11.68(1H,brs) .MS:409 (M+H) +
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WD 2007/ 077949 PCT/ JP2006/ 326327 Table 72(contd.) Ex
REx Data 369 18 MS: 340(M+H)+ 370 18 MS: 478 (M+H) +

WA bHoRRO49D0MHz, d6- DMBO) b: 1. 51-1. 57(1 H, m), 1. 71- BCT/JP2006/326327
79(2H, m, 1. 83-1.90(2H, m, 1. 96-2. 02(2H, ), 2. 06-2 371 18
20(4H, m, 2.33-2.46(2H m, 4. 38-4. 42(1H, m , 6. 60-
6.62,6.73-6.75(1H M, 7.41-7.45(1H, m ., 8. 11- 8. 29(
3H,n),8.44,8.56(1H,brs),8.80(1H,s),9.31-9.34,9.

Tabfse 9/50¢dH ), 12. 45(1H, brs) . M5: 394( M 3HC1+H) +

NRR( d6- DMBO) 5: 1. 52-1. 57(. 2H, m) , 1. 65- 1.
E*/‘5(4|rg;m%ft§4 1. 92(6H)rr) 1.97-2. O(Z(ZH?) 2.10-2

14(1R, Wl,ﬂibﬁfﬁz &&ﬁ&?ﬂ*d@ phasty- 63 VY 2H M1, (32}3% 37]2 6’Lﬁ—1

3. 36( 2H,g 1166(71- , ) (42H°>%1 1355(13—H ”@7(52 ,1.93-1
- 6. 75(1I- 7 r% 8.4 21 ,4.19-
2%?16;55])1 ?_{%& 62:13981 % Jg %%6;32 7 28 (1

1H{NVR( 46D }_1)95 1y of3. 2(21 624 %%)'8 88 (1H
61(2H m ,31,9%74,50‘9?(2, 178 &( Miz,.kz[rx)ml"i&i{ SR 373

18 |. 76( 11 HANMR (34001 Ha, (A NS . 78K 148 bk 93 ( %,sm(m& 1.
brg), 8. AL H5)m)9. 111829 I 21,12 28+ 2H 2 0HY,.m) ,2.17 (3
: 23Hz),12 69(51¢H28)30142 iﬁ(zllﬂrb)r)zwﬁszﬁealw&zﬁzﬁmm 3 79 (
'H'“j':4§?5 % ”ﬁgﬂm

= 61

1 nm o
TT LTV, O 1 I I'IIII
). d. 45(1 *E’ﬁP?eW#ﬁéf%Eméf i\;é z%g %ﬁ 1—5@
| 1H{NVR( 400M% 00 Bh 17 3D Mk ) 9- 2

2§-§ 114 1H, 12 6LH301R QJ=4-’2 DHAH 1), 5%(%‘% 7J3=§z6f§)+ﬁg

% 1112 7. [12(a0, 24, ,643—2726‘5(2__6{11?} ®), 373244 B, 20, 6. 55~ e

11(|1H, d,|JE81 @z, 7 124 -4B(264 D 5)). NB: BR6] MkHj 4, m) , 8.72 (1H,
. : s),11.68(1H,brs) .MS:465(M+H)+ ' .
IH—NMR(4OOMHZ,d6—DMSO)5:1.49—1.54(2H,m)}1.63—1.
65(2H,m),1.69-1.75(2H,m),1.82-1.93(4H,m),2.09-2
.12(1H,m),2.30-2.33(2H,m),3.10(3H,s),3.25(3H, s)
,4.22—4.26(1H,m),4.52(1H,S),6.55—6.57(1H,m),7.2
4-7.26(1H,m),7.71-7.73 (14, m),8.72 (1H,s),11.67 (1
H,brs) .MS:423 (M+H) + . -

289 7

1H-NMR (400MHz,d6-DMS0)8:1.41-1.42(9H,m),1.48-1.

57(4H,m),1.63-1.74(4H,m),1.78-1.92(6H,m),2.09-2

.12(1H,m),2.30-2.32(2H,;m),2.79-2.90(1H,m), 3.33-"
290 7 3.39(2H,m),3.93-4.02(2H,m) ,4.22-4.26(1H,m),4.53

(1H,s),6.56-6.58 (1H,m),7.25-7.27(1H,m),7.73-7.7

6(1H,m),8.79(1H,s),9.37—9.40(1H,m),11.68(1H,brs

) .MS:578 (M+H) +

1H-NMR (400MHz,d6-DMS0O) 5:1.48-1.54(2H, m) ,1.63-1.
65(2H,m),1.69-1.74(2H,m),1.82-2.00(6H,m),2.09-2
.12(1H,m),2.30-2.33(2H,m),3.33-3.62(2H,m) ,3.79-
291 1 4.01(2H,m),4.22-4.25(1H,m),4.54,4.55(1H,m),4.72"
-4.73(1H,m),5.00-5.01,5.55-5.56(1H,m),6.55-6.57
(1H,m),7.25-7.26(1H,m),7.71-7.74(1H,m),8.73,8.7
4(1H,s),11.72(1H, m) .MS:477 (M+H) + '
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1H NVR( 400MHz, d6- DMBO) 5: 1. 38-2. 08( 15H, M), 4. 09-4 376 18
11(1H,m, 6. 39(1H, d, J=3. 5Hz), 6. 56( 1H, d, J=3. 5Hz)
WO 200240779442( 1H, m) , 7. 64- 7. 65(1H, ) ., 8. 35( 1H, s) , ROT/JP2006/326327
09( 1H, d, J=8. 2Hz), 11. 44( 1H, brs) . M5: 326( M+H) +.
1H NVR( 400MHz, d6- DMBO) 5: 1. 15-2. 51(15H, m), 4. 28-4 377 18
33(1H,n), 6.53-6.59(1H, M, 6. 75-6.79(1H, M, 7. 32-
7.34(1H,m, 8.06-8. 12(3H, m, 8.24-8.25(1H, M, 12.0
TaB1d2744&dhka) ) MS: 308( MrH) + - 234 WO 2007/ 077949

PO/ JP20061 326327 —Tabt e 72(vomt ) EX Rex Data 378719
ByS: [288 f b ta
1H-INVRR4I00MHZ , d6 rmu 0-6:1.48 1 514 63( 1

brg), 1. GeLH- N1 m 2, B0-0M%0[ m 5210@%@?@3’7@ q9-1.
rs)|, 2. 25(1H ot ), Al 189 ﬂll%uﬂmf)\ @%1?4 h? YHym) p2.23-2
%EFL g, |J=56 (BiHz)) , 2 A8 BU3KHIH, T4 . B , BHEY (JHPs 504 63824 .

IH ', m37 (14, ﬂ)16(53+6058 nﬁzﬁnrﬂsa7im 39( 1H, d) J#870-7
Hz)|, 11. 77(7114(@;%%%21%@» #9.37-9.41 (1H,m),11.72 (1H,b
1H- INVR( 400 661 VB §; L. 46- 2. 19(13H n) 4.21°4

AAAAA

23 tH ™ M%ﬁ7 %%}gig k& ? 58U28 (3
1 19 83(1H )
o e, o R Rl Tt

v 1H|NVR( 40 ON%EBdéatiﬁxﬁb'% é%!éHaéfiBrﬂh76§(éb Rrs) .MS:45
LO07(2H, m 3 MPHIAH, brs), 4. 43(1H, brs), 4 75(2H,brs 381
19 |), 6. 46116~ M9 14D OYH B, d650MSDED ; V. A6{ FHIA( IHEnPHS) , 1
46(1H S)}, 19, 52 (18 pm Y =8. Oz}, 11(25(1311H,Br8)1 -BB88 (1H, m),
. 56 MtH) > 382, 22 (M3, 3914 kb +1, s), 4.82 (1H,d, J=4.8Hz), 6.5

2%§igmﬁ&? h%?sgﬁlg%§¥g¢ Q5Y7§i;j gfﬁLgi 1§-§§ZZ<éggmég8.
ris,43%§%H)§Hg 9 %g g 38({ 1H aﬁf g" $453 1
' 1H-NMR (400MHz, d6-DMSO) &:1.02-2.31 (18H,m), 3.20-3
.24 (4H,m),3.83-3.84(2H,m),4.23-4.24 (1H,m),4.52(
295 | 7 |1H,brs),6.56-6.57(1H,m),7.24-7.26(1H,m),7.72-7.
74 (1H,m),8.78 (1H,s),9.45-9.46(1H,m),11.66 (1H,br
s).MS:493 (M+H) + ' ’ '

.49
4

"~

296 | '8 |MS:439 (M+H)+

297 8 |MS:453(M+H)+

298 8 |MS:453(M+H)+
299 8 MS:466 (M+H) +
300 | 8 |MS:452(M+H)+
301 8 |MS:463(M+H)+
302 8 |MS:479 (M+H)+
303 | 8 |MS:488 (M+H)+
304 8 |MS:460 (M+H)+
305 8 |MS:465 (M+H)+
306 8 |MS:479 (M+H)+
307 8 |MS:506 (M+H)+
308 8 |MS:506 (M+H)+
309 8 |MS:478 (M+H)+
310 8 |MS:477 (M+H)+
311 8 |MS:493(M+H)+
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(1H t,J=2.9Hz), 7.91(1H,s), 10. 84(1H,s),11. 60(1H, s)
.M5: 405 (MHH) +

WA bHoRRO4D0MHz, d6- DMBO) . 6: 1. 59- 1. 67(2H, m, 1. 8PcRIP2006/326327
07(3H, M, 2.16-2.30(4H, M, 2. 35-2.43(2H, M, 2. 69-2 384

22 . 73(2H,m, 3.28(3H,s),4.39(2' H,s), 4. 59(1H, s), 6. 31
-6.35(1 H, m, 7. 43(1H, t, J=3. 0Hz) , 7. 90( 1H, s), 10. 77
(1H, br), 11.56(1H,s) . V5: 406(MrH) + 385 22 M5: 340( MrH) +
TaBB6 22 (86nB840( M+H)+

H i""“’q""u‘v’hL d6-DVBO 6148~ T, -1
Eﬁé(iﬁgﬁ) datZ0- 1. 75(2H, m, 1. 93 1. 96(1H ), 2.05-2
_1Al2EEM 2 16.2 20(2H m) . 3.06-3.08{2H ) 427 387 22
34230(8H rHS«447491LLﬁ+_lﬂ)5(1H N, 6 52-6 54(1H m 7" 26
313.[2881H,M9; 402612 (1H. m . 8. 29-8. 31(1H. M) . 8. 6
3B41H, 8) , (MDD O6(H)H; m) , 11. 86(1H brs).Ms: 409( M+ H) +
3 1EFNVR(4[GPVHrg 1161 0MBO) 6: 1. 31- 1. 35(2H, n), 1. 47- 1.
33E(2Fe M [ s -/ & ol 2, M, 1. 85- 7 00(5H, M, 2. 16-2 388
374580 ,abgqs’o,éimﬁih’ﬁ’&.‘.”wi" o SE A AL(ZA T 5. 01
318 oPrr iy BN L) 8 02-8 95(1H M) 31 B7(iH
31Brls) 8MvE MODF AR SHL D35 VW)7007/B77' 49, )
3PCT/ JP20(063 3PHBAT+HITabl e 72(contd.) Ex -Ex Data
¢ 32H NVR( 4009 alaM-DVBO) 5: 1. 41- 1. 46(2H, M), 1. 69-1.
3729([4Hgm [ s 9 2(WB{3H N, 2. 31-2.37(2H, ), 2.67-2 389 22
39 (zgl M§ 4B Ik )+ 4. 57(IH ), 6. 3(1H d, J=3.4H
324 ? @TPHH)I 89(iH ), 10 75(1H 5), I1. 57
330 v 4 dﬁé%@ﬁébs 1 44-1 49(2H 1631
329(4H8n1 MSq‘béﬂ (BADH 1y 2 14-2 34(3H ) 2. 78-2
327 | 8 S:475 (M+H) +
328 | .8 MS:486(M+H)
329 8 |MS:486 (M+H)+
330 | 8 |MS:486(M+H)+
331 | 8 |[MS:492 (M+H)+
332 | 8 |MS:493(M+H)+
333 | 8 |MS:506(M+H)+
334 | 8 |MS:509(M+H)+
335 | 8 |MS:477 (M+H)+
336 | .8 |MS:556 (M+H)+ ,
337 | 8 |[MS:513(M+H)+
338 8 MS:527 (M+H) +
339 | 8 |MS:508 (M+H)+
340 8 MS:479 (M+H) +
341 | 8 |MS:504 (M+H)+
342 | 8 |MS:449 (M+H)+
1H-NMR (400MHz, d6-DMSO) &:1.92-2.32 (8H,m),2.49(3H
343 | 8 s),3.58-4.57(5H,m),6.76-6.77 (1H,m),7.39-7.40(1
m),8.69(1H,s),8.79-9.05(3H,m),12.20(1H,brs) .M
S:325(M+H) + '
344 | 10 |MS:542 (M+H)+
1H-NMR (400MHz, d6-DMS0) 8:1.43-2.39(9H,m),2.79 (6H
345 10 s),2.81(2H,m),3.57(2H,m),3.99(1H,m) ,4.21(1H,m)
;4.40(1H,s),6.59(1H,m),7.27(1H,m),8.64 (1H,s),8.
76 (1H,m),8.90(1H,m),11.89(1H,s) .MS:571 (M+Na) +
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390 22 81(1H, M, 4.37(1H,s),4.39(1H,s),6.33-6.35(1H m)
,6.55(1H,s),7.43(IHt,J=2. 9Hz), 7.89(IH,s),10.75

W@ 1dd78)7944 . 56( 1H, s) . M5: 325( M+H) + PCT/JP2006/326327
1H NVR(400MHz, d6- DMSO) 5: 1. 57-1. 63(2. H, nm), 1.75-2. 391
23.11(8H, ), 2. 44-2.59(4H, m) , 4. 55(1H, s), 6. 34( 1H, dd,
J=1.4Hz, 3.3Hz), 7.43(1H,t,J=2.9Hz), 7. 89(1H,s),10 .74
(1H,s),11.56(1H,s) .Ms:309(M +H) +

Tadle NNR(é&QMIZ) d6- DI\/BO)S 1.42-3.57(13H,n), 4.37-4 392 23

Vol AN Y I B

o1( 373 29=336(TH, M) 742-

EXH, L[)EII.:IL Q.edl0. 77(1H m), 11. 56( 1H, , s) . MB: 325( MkH) -
MRE# Q0NHz d6- Dt

1H
34961(3|J|0m 1‘43575135?@1@ 6 6'%(1H rm 1=1 m-|7 3 RH7\

3{'7 ]) tMS]:SBSHIﬂ:ﬁHTF 91(1H s) 10. 86(1H s), 11, 52
S). N’IS: 323( MtH) +

H-[NIVR( 400ivHnY RI6 ONBQ) 54 6~ RS Q). B9 2H) 635, 2. J9B-PHz) , 1.45
14(|5H, m|, 2. 334 QZI-5,3ﬁ)4Hﬂ38-21.63524}6,84)2#1,@7—3198@(41439)4,2.0 1

_3283 Hs), 46126(112441113@3 2 23,5, BB BN M -4, ﬁ(ilﬂﬂm
483-3. 72@04@75)1]49) 71868 Hi3)s )116641§1¢i§3 MH m)

e ek S

_I_

+ 1H NMVR 40%3. QL 2H;m)

389(|4R3m)| 4. O5=2: D2 (2 1) , . 9= 4 % hiy @ 4920, Boy)
23 ‘.45(2%@1‘)62569112118)4(—2H2T)7317.L§L¥I$J-ml5r) 472127(IiHslsa9 51
, 6.135- 6. [38(AHy+ , FHAY(ULH, 64 013, $ HAYS 74 9O (MHH 5Y

T 51\('14@%%%3 %*@18 il %@f wzg

10.{76( 1H, sp~NMr B/ 58) o MEDNBSE( dH) 47-1 .55 (2H, m) ,1.79-1.
1H-[NVR( 409MHzy dﬁr DM5@51 lodBsd, RP(2HH 3 115444, m), .09 (2
77(]2H, m|, ;} 3 —1 S 2 M1%@223 1’115(113 m43_5242(§@ P37 .

3.537(21I-4,n) 7 >
6 3 (11 AU B g Rl A e
OoHz) , 77 ¢
90([1H_s)| L%I%H(M$+%93QM+&ht1u ) - M5:-339( MeH) +
T 7T 1H-NMR (400MAz, d6-DMSO) &:1.71-2.03 (11H, m),2.13-2
: .17 (2H,m),4.06 (2H,d, J=5.5Hz) ,4.12-4. 16(1H,m),6.
351 | 14 |43-6.46(1H,m),6.99(1H,br),7.11-7.15(1H,m),7.77 (

1H,br),8.21(1H,d,J=5.5Hz),8.37(1H,s),10.18(1H,d
),11.46(1H,s) .MS:393 (M+H) +

1H-NMR (400MHz,d6-DMS0O) &:1.37-1.39(9%9H,m),1.43-1.
48 (2H,m),1.68-2.03(8H,m),2.05-2.19(3H,m) ,4.04-4"
352 14 .17(1H,m),6.36-6.56(2H,m) ,6.87=-7.16(2H,m)-, 7.76(
lH,br),8.36—8.38(1H,m),10.11—10.15(1H,m),11.44(
1H,m) .MS:426 (M+H) +

1H-NMR (400MHz,d6-DMS0) 5:1.14-2.21(13H,m),4.02-4
.04(1H,m),4.36(2H,brs),4.48(1H,s),6.43-6.33(1H

353 14 m),7.12-7.13(1H,m),8.28(1H,s),9.48(1H,s),9.67 (1

H,d,J=8.0Hz),11.42 (1H,brs) .MS:342 (M+H) +
354 | 14 |MS:366(M+H)+ '

355 14 |MS:418 (M+H) +
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7236 WO 2007/ 077949 PCT/ JP2006/ 326327 Tabl e
72(contd.) Ex REx Data

wd bHoRRO49D0MHz, d6- DMBO) 5: 1. 53-1. 60( 2H, ), 1. 85- BCT/JP2006/326327
92(2H, M, 1.97-2.09(3H, M, 2. 18-2. 26(2H, M, 2. 38-2 398 23
.45(2H, M, 2. 65-2. 71(2H, m), 3. 64(3H,'s), 4. 54(1H, s)
,6.30-6.31(IH M, 7.43(IHt,J=3.0Hz)-,7.90(1H, s),
10. 78(1H,s), 11. 57(1H, s) . M5: 367( MtH) +

Tadl® M(é@xﬁ)tMi‘lZ), d6- DI\/SO)6 1. 17(3Ht J=7. 1Hz) 1.69

=1

b2 032t (2Hm~ 2. 37-247(ZH, M, 2. 7 399

I,
EZ3 ‘%Paaa(r%lﬂn) , 3.73 (2H, d, J=5. 8Hz) , 4.06 (2H,
3363 A4adMS 48 @+ 36(1H n) 7 44(1H t J=3 OH
397 .|7.181 (|48 14 TE=6148HzY , 7. 90(1H, s) . 10, 75(1H,s) . 11 . 57
(1H, s) .|NBI4B&R (NMMHz, d6-DMSO) 5:1.45-2.22 (8H,m), 3.70 (3H
318H NI\I/R(4 VHZ, sy OVB@))5, 4L, 24 Bl s N, . 494%)H ImB0? . 15 (1H, m)
18 48(12H, Mg 11 Bdril, HB(2H i, 9 1210@:(31‘1|iPQ>,2111851(1H s) .
2. 46( 2H If)g 2 3B 2H m , 2. 832, 70(2H M . 3 400
358 6 Mol ot 55U VLA N AN
|1l o M LA O OV, dr Mg &3 1 ,0’ 3 %fhﬁﬁfmgf 28 |
3608 438 |(H/ w48 (1H,s),4.96 (1H,m), 8.05 (1H 1H,m
1H NI\/R(4O)OI\ﬂ—|z4,QJIGUDI\®O)%.713617H,1m)7r37(324—V,3ri1,1‘L.5¥)8 MS:356 (M+H)
82(|12H, M|, 4.84-1.91(2,H, M, 2.00-2.10(3H. m .2.37-2 401
23 |. 44( 2H HANMR 68 M2 2d+: myS @) &8 128 5) , B4 BU316, B854 .29 (2
311H, 3 6. [40(H, £)5 By ﬂi(&l-l,@)oﬂ M(dH ¢ . 9FB1IOE),8.43 (1H, s
1 9o(1PH, S>) 810997(51(%'\/529 1 s)2 My 8h2 ,(:M*‘H)sr 367 ( M+H)
%t*,,’?-“’.R(“ b2 o VB o 1. f‘? l 55(2Hm;1.81-1. .
368, Iyl % lghy 1498 {MNajsy 138 4 (M ﬂ—z( TH b J-3 Oy |
7. 90( 1H, [sHH-DBIR B 4D , G~ BEIAND <9 - Wsr 3554 MHlj am) , 4. 604
341+ {NR( 4O0MHEL HGRDNEA) - 1. S50 10 40( OH, 9§ 1. 984 DH, m), 8. 91~
8.94 (1H,m),10.78-10.85(1H, m),11.55-11.65(1H,m)
MS:402 (M+H) +
1H-NMR (400MHz, d6-DMSO) &:1.90-1.97 (4H,m) ,2.03-2.
s65 | 16 12 (5H,m),2.62-2.67 (24, m),2.74-2.79(2H,m),4.54 (1
s),6.34-6.35(1H,m),7.45(1H,t,J=3.1Hz),7.91 (1H
s),10.86(1H,s),11.61(1H,s) . MS:334 (M+H)+
1H-NMR (400MHz, d6-DMS0O) 5:1.46-1.83 (10H, m),2.07 (1
366 | 17 |H/bES),2.29(2H,brs),4.57(1H,s),4.67-4.77 (1H,m),
5.95-6.02 (1H,m),8.245(1H,s),8.249(1H,s),13.1(1H
,brs) .MS:332 (M+Na) + : o
1H~-NMR (400MHz, d6-DMSO)8:1.52-1.61 (2H,m) ,1.72-1.
92 (3H,m),1.99-2.13(4H,m),2.22-2.41(3H,m),2.64-2
367 | 18 4(2H,m),2.80-2.93(2H,m),3.26-3.38(2H,m),4.57-
4.64(1H,m),6.52-6.59(1H,m),7.58-7.63(1H,m), 7.82
-7.91(2H,m),7.96.MS:395 (M+H) +
1H-NMR (400MHz, d6-DMSO) 5:1.50-1.59(2H, m) ,1.72-1.
99 (6H,m),2.05-2.17 (2H,m),2.24-2.36(2H,m) ,4.21-4
368 | 1g |-30(1H,m),6.52-6.66(1H,m),7.31-7.39(1H,m),7.62(
1H,br),7.70-7.71(1H, m),8.00-8.39 (4H,m),8.53-8.5
6(1H,m),9.10(1H,s),11.08 (1H,br),12.44 (1H,br), 14
.38 (1H,br) .MS:326 (M+H) + :
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13(7H, M), 2. 25-2. 40(4H, m), 2. 64-2. 77(2H, M), 4. 41- 4 403 23
.49(1H m,6.27-6..34(1H, m,6. 1" 39-6.58(1H n), 7. 42
WO 2004/6(7¥ m) , 7. 89(1H, s), 10. 75-10. 76( 1H, m), 11. SEET/IP2006/326327
11.59(1H m . MS: 424( MkH) + -237 WO 2007/ 077949
PCT/ JP2006/ 326327 Table 72(contd.) f Data Ex REx
1H NVR(400MHz, d6- DMSO),5: 1. 57-1. 63(2H, m), 1. 74- 1. :
85(4H, n), 1. 95-2.02(2H; ), 2. 21-2. 26(1H, M, 2. 42-2 - 404
TaBBe %B éahta) 2.65 (2H, t, J=6. OHz) , 2.79-2.83

ES:S(ZE%F:JD%&EO-IZ) 4. 44(1H, s), 6. 38-
n [eXs)

GJ_LH‘I{:XJ_Q OHz)} 7 92(1H ) 1

6. 40(1H m, 74
1 E(1

1 <\ 11 AL
ST 09(= H

A~

JL\.I.II, =]

248 144G WHH)

3184 INNR( 400M&7 464 MO 5: 1. 44-1. 52(2H n) , 1. 75- 1.

81(|2H, M|, IH-Q6R ( O, i 6 206 25 17(BH-1) 52( B4, R) , 40B1-1.
23| 37 (2?9(0H,m)2,]7.]8:{-'2ﬂ9®(21d]=1ﬁ3),ﬂ-|26 2.@27BH2mV92.06-2
3%2F,") | 30(4H,m),2.33-2.46(2H,m),4.38-4.42 (1H,m), 6.60-
5Qﬁ&Gf%ﬂ@h$@%§ $)m ﬁﬁ%ﬁi%51#%§h11829(

t,J=3. OH ﬁg(gm)g 140 624 10 S3: M 0. 34,
S A SNHe S sesl e bR
| ' W T 24 B k- 051

(%%(rm%) . elliié 240 @%IiH“ ;y2.10-2
s),|10. 79( 1+ §)H 1) (mzs)wszrssv 3809 4459 49 (2H, m) , 3.30~
3 1R INNR( 40D\ | 26, DIVBO) G944 506 11H, @9(%{3%4235)712, ) 46772
23 [14( 1H, +3, ’2585H2m)47’(6ﬁ)-ﬁ? 22 65H 2mY2¢ 2PbA8) 42(BB; @) , 8.5
. 92((2H, M) ¢-4g 98¢ 1H1 50) 78 994 181, 9 (BH 3b( 181, 82180, 9),9.66-9.
8. (|LH, s)|, é§ P@(ﬂfﬁ?ﬁ VB 3880 B9P (M H) #8 (M=2HC1+H) +

le‘vRH 6-EM53) 871 9@3"2 24 ‘\ﬂéﬁdm 298,235 .
00(1H, m) MR 751 i/m
MO kA R e

brs ,8 63(1H,s),9.11-9. 51 2H,m),11.25( 1H d,J=7.
| 3Hz),12.69 (1H, s) 14.76(1H,br) . MS 286 (M+H-2HC1) +

1H-NMR (400MHz,d6-DMS0) 8§:2.02-2.20(4H, m) ,2.24-2.
36(2H,m),2.43—2.61(2H,m),2.47(3H,s),4.01—4.11(2
m),4.53-4.62(1H,m),6.67-6.73(1H,m),7.37-7.42(

3740 18 | 9h my,8.74(1H,s),9.00-9.10 (1H, m),9.18-9.29 (1H,m
),9.45(1H,d,J=7.6Hz),12.34 (1H,brs) .MS:325 (M+H-2
HCl) + :
1H-NMR (400MHz, d6-DMSO)5:1.34-2.15(15H,m),4.02-4
375 | 1g |-11(1H,m),6.43(1H,d, J=2.9Hz), 6.56(1H,d, J=2.9Hz)
. ,7.11-7.12(1H,m),7.63-7.65(1H,m),8.37 (1H,s),10.
11(1H,d, J=8.0Hz),11.43(1H,brs) .MS:326 (M+H) +
| 1H-NMR (400MHz, d6-DMSO) 5:1.38-2.08 (15H,m) , 4 09—4
376 | 18 .11(1H,m),6.39(1H,d,J=3.5Hz),6.56 (1H,d, J=3.5Hz)
,7.11-7.12(1H,m),7.64-7.65(1H,m),8.35(1H,s),10.
09 (1H,d, J=8.2Hz),11.44 (1H,brs) .MS:326 (M+H) +
1H-NMR (400MHz, d6-DMSO)5:1.15-2.51(15H,m) ,4.28-4
377 | 18 .33(1H,m),6.53-6.59(1H,m),6.75~6.79 (1H,m), 7.32-

7.34(1H,m),8.06-8.12(3H,m),8.24-8.25(1H,m),12.0
9-12.14(1H,m) .MS:308 (M+H) +
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1H—NNR(4OON+E,d6-DNBC»5:1.20-1.86(7H,n), .32-2. 409
23 42 (1IH M , 3.05-3.17 (IH M , 4.'71-4.84 (1H m

W@ 20091087949 PCT/JP2006/326327
.55(1H ,m,6.91(1H,s),7.40-7.46(1H m, 7. 90( 1H, s)
, 10. 77(1H, brs), 11. 56( 1H, brs) . M5: 269( M+H) + :

. 1H NVR(400MHz, d6- DMSO). 5: 1. 01(3H, d, J=7. 2Hz) , 1. 24
(3H,s),1.30(3H,s),1.88-2.09(3H,m, 2. 29- 2, 52(4H, 410

TaaBen724c6ﬂtd 92(1H m, 6.44-6.49(1H m, 7. 43- 47(1H|ﬂ

L a1 o0 [ a1

of 2 (tH—s) 10792 <(IH Dbrs), 11.64 (IH brs)
Ex I\/SR' 3 Daltla (MrH) + -238 WD 2007/ 077949

/jE§ 06/ 326327 TFable 70/nnn+A \ f Pata v DPEv

\"A>A N - ) T (&8 LA T\LLA

PCT
3 A% INNEY W@@’IWMR Q 7R(’2|—| s) 0 01('214 s) |

L 14( 3H, o) LH-NMR 4 GONH#H, ¢§- DMEB-3: 78 H n§ 1 1280m) 41163 81H
. 88( 2H,|mbds 9,7+ 684 ZH, m)H,ZW,SJ( 1) ob, 96418, 1P, 2.09 (1H, b
3?glz) 4 80 d)H, ok (2, 5) 34 120-0Hz) 3 61 MEEILH dsi6 J1H,m) , 4.7
27, 3BHz) ( A AD; F=93HH, 1) . 97 Ol 1, 535 104 89(dH50-6. 52 (1H
brS),11-58h( Hlbiﬁ-)ﬂ\@gﬂ#( M-H) +47 (1H,s),10.50 (1H,d, J=8.0
1 {NVR SO, 16, DVBOV T, 1 35 494341 19 4. 414 12

: 'éNHFD + 14133 bl

3 @+Nl@Fit4OQ)M—?sz‘Bf-‘ﬁRﬁ3 %Zhr%‘(@‘rﬁd‘l%&]lfé Bhpy. 4767 39 (1H,m
| (2H, s) |) A8 747 (D, sk, 1O 46 (T 4g)J=8 1092) (Db 74 (1Heap,
1Hz) 414) 24S:342 (M+H) +

PAEEE iy W@%-%@%“i"*&* 71

T 1.199( 1, 5)-1NB O Rk JEd20ast) 5 21 954 25, 37 (238Am) , 3. 003
(1R, s), 4 601 dHi ) 74 97 Lt s 8) 34(4¥ 5h, ﬁ@59(4kn5(2H brs
3%§),lﬁ90 JFtSd6ﬁ@5§§81#mﬁﬁ)é 55 1Hi NMR 1 400Mriz17 (1H,m) , 8.

6-DVBO
s %2 ﬁbfﬁ f 4(§Hl§2JO%V%%z 111 551§H§8f535 S:3

[y A (

(1H,t,J=2.9Hz), 91(1H,s),10.84(1H
s).MS:405 (M+H) + '

41
35%_95%% MS:39LEMBI H 3-12 51y o 79roH oy 4 49
' VT TAINMR 400Mﬁéfd€f MSOJ & : 1'775"§ﬁ 2H,m),1.92-2.
08 (6H,m),2.10-2.15(1H,m),2.65-2.73 (4H,m),3.21(3
383 22 (H,s),4.36(2H,s),4.51(1H,s),6.35-6.38(1H,m), ' 7.45
‘ s),11.60(1H,

1H-NMR (400MHz, d6-DMS0O) 5:1.59-1.67 (2H,m) ,1.82-2.
07(3H,m),2.16-2.30(4H,m),2.35-2.43(2H,m) ,2.69-2
384 | 22 |.73(24,m),3.28(3H,s),4.39(2H,s),4.59(1H,s),6.31
-6.35(1H,m),7.43(1H,t,J=3.0Hz),7.90(1H,s),10.77

(1H,br),11.56(1H,s) .MS:406 (M+H) +
385 22 |MS:340 (M+H) + .

386 22 | MS:340.(M+H)+

1H-NMR (400MHz,d6-DMS0O) &:1.48~1.53(4H, m),1.58-1.
64 (2H,m),1.70-1.75(2H,m),1.93-1.96(1H,m),2.05-2
.11(2H,m),2.16-2.20(2H,m),3.06-3.08(2H,m),4.27-
387 22 |4.30(1H,m),4.41-4.45(1H,m),6.52-6.54(1H,m),7.26
-7.28(1H,m),8.11-8.12(1H,m),8.29-8.31(1H,m), 8.6
3(1H,s),9.03-9.06(1H,m),11.86(1H,brs) .MS:409 (M+
H) +

1H-NMR (400MHz, d6-DMS0O) &:1.31-1.35(2H, m) ,1.47-1.
49(2H,m),1.75-1.80(2H,m),1.85-2.00(5H,m),2.16-2
.19(2H,m),3.01-3.03(2H,m),4.33-4.41(2H,m), 6.61~
6.63(1H,m),7.27-7.28 (14,m),8.14-8.16(1H,m),8.19
-8.20(1H,m),8.63(1H,s),8.92-8.95(1H,m),11.87 (1H
,brs) .MS:409 (M+H) + ’

388 | 22

-235-



(1H, s), 4. 88(1H, s), 7. 97(1H,s), 8. 32(- 1H, s), 10. 9( 1H
,brs), 13.0 (1H,brs) .Ms: 348 (M:Na) +
W BNVRI#OOMHz ., d6- DMSO) 5: 1. 38- 2. 18( 11H, ), 3. 33PGI/IrblEs/326327
25 40(1H M), 4. 47(1H s), 4. 92-5. 05(1H, m), 7. 05( 1H, br)
7.82 (1H, br) , 8.0.5 (IH s) , 8. 45.(IH s) , 9.97
(IH d, J= 9.2Hz),11.5(1H s), 12.8(1H, br). MsS: 328( MrH) +
1HNVR( 400MHz, d6- Dwsc»5 1.32(3H,t,J=7. 1Hz), 1. 56(
TaRte 7 7aOndiz) , 1. 80- 1. 83(2H, m), 1. 92-2. 08(4H, m), 417 25
Of 2Hbrs); .57T2?fb) 4-28(2H q, J=7. IHz), 5. 30—
gk45%iﬂ,mmﬁa7 20-7.24(1H, ), 7. 32(2H, dd, J=7. . 2,
HEEX 7 39791 d J=7 2Hz) 8
e szmw Haed@xtiw)»@?i 2061 m) 1.69-1.
1HNIVR( 400NHA Hign) &-2.09 () 0263BF%)31 y2.67-2
32931 (223H, M)Q @ R6R 3. S BH, i) s ¥, 4157 ( 1P( IH, 6@3!4115, d&8—§‘254H
7(1H s), 62)6,576456(.14-5n')H,Gn74(l8-BS)H,7$BBlC7 BY(1# s))11.57
8.594 (1H, (1), s) MS834dtu+igh+J=8 . OHz) , 9.30 (1H, s)
- L Ao M‘M‘ﬁ 4.00MPz V&%ZIQI@%PEY?%&PQTMP?@OM 3?6§?71
Tabl e 72( ) 14 2,34 (34, m)

3 N 4?% le
R Ee e

: .6 .27

L) '%?- Hﬂ;:(sl)l—thL%é]i 75 g 31-3%5 6-8 r;q(1|-|

s, |12. 091+ ¥R ) 4 0QMH 2 A4 +DIB@) O N a12¥wﬁ&k§ﬂr ,1.75-2.
3%§Lm2%§4onnmﬁadﬁyxmmxsﬁz1539g3+mt @—55KLQ)SH.&834 (1H, dd,
°1.153(2H, 991 14162, 1. 55¢ 2H] ) 3 1169t 1T72( 2 1) 7 18 B(4RPs P10
1- 2 93(4H 1 (24 09y 211264 Him) s 2. 29: 20 8B 2k 1) , 4.
fi;4bfg)(ﬂﬁiﬁﬂR(460ﬁﬁz$8€LDﬂ509871 b3z} 574134, m)

37-4
358-[6.58(| ij—%ﬁ{%;’?’f% ?; &Mﬁméf?é(i%@l I;125 Mi )(

- 8. T1(-1H, s brs)
1H- INVR(A0DMHz - d6 . . :
- TH-NMR (400MHZ, d6-DMSO) 5: 1. (12
.91(3H,m),3.71(2H,s),6.65(1H, dd J=1. 8Hz 3 5H2)
7.39(1H,t,J=3.1Hz),7.91(1H,s),10.86(1H,s),11.52
(1H, s) .MS: 323 (M+H) +
1H-NMR (400MHz, d6-DMS0) 5:1.51-1.59(2H,m),2.03-2.
14 (5H,m),2.33-2.52(4H,m),2.63-2.68(2H,m),3.90(1
394 | 23 |H,s),4.76(1H,d,J=3.1Hz),6.64-6.65(1H,m),7.47 (1H
- |,t,J=3.1Hz),7.90(1H,s),10.78(1H,s),11.61(1H,s.M
.S:325(M+H) + ‘ ’
1H-NMR (400MHz, d6-=DMS0O)&:1.56-1.79(5H, m),2.31-2.
55(9H,m),4.75(1H,s),6.61(1H,s),7.48 (1H,t,J=3.1H
z),7.91(1H,s),10.78(1H,s),11.61(1H,s) .MS:325 (M+
H) + _
1H-NMR (400MHz, d6-DMS0O) &:1.51-1.60(2H, m) ,1.71-1.
84 (4H,m),1.95-2.02(2H,m),2.20-2.25(1H,m),2.39-2
396 | 23 |.45(2H,m),2.79-2.84(2H,m),3.11(3H,s),4.42(1H,s)
,6.35-6.38(1H,m),7.44(1H,t,J=3.1Hz),7.90(1H,s),
10.76(1H,s),11.57 (1H,s) .MS:338 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 8:1.43-1.50(2H, m),1.74-1.
7(2H,m),1.83-1.88(2H,m),2.02-2.15(3H,m),2.72-2
397 | 23 |.37(2H,m),2.75-2.79(2H,m),3.19(3H,s),4.50(1H, s)
,6.34(1H,dd,J=1.7Hz,3.6Hz),7.44 (1H,t,J=3.0Hz),7
.90 (1H,s),10.77(1H,s),11.56(1H,s) .MS:339 (M+H) +

393 | 23

395 | 23

-236-



421 26 H,m,4.52(1H,s),6.55(1H m,7.23(1H m, 7. 86(1H m
),8.75(1H,s),9.67(1H,s), 11. 63(1H,s). M5: 352( MtH)  +

WA NNV HODNMHz , d6- DVSO) 5: 1. 34(3H,t, J=7. | Hz), 1. 4BCT/JP2006/326327
1.84(10H, M, 2. 06(1H, brs), 2. 22(2H, brs), 4.31(2H,q 422
26 , J=7. IHz) , 4.53 (1H, s) , 504(1H d, J=8.
7Hz) 8.12 (1H '
s), 64(1H s),9.16(l H, d, J=8. 7Hz) 12. 8(I H, brs) VB:

Tashy 1$m¢ﬁnﬁd

T g qotvHzZ; uo-fﬁfﬁja.L.JL\SH tJ=7. . IHz) 42—
EX. c(\)%él HI, Dﬁta’Z 15(1H, brs), 2. 22( H brs), 3. 15(3H S 23
261 1Y2H g J=7Z | Hz) 5§ 1q d, ng 8 14(1H-s)

8 64 (|- bﬁ”}vk 4@”‘1?4 C%Q*HPMQP

)
398+ NIQR(400M—|221-d6n DMS@%& "M?DGZLH,GW)(J@J-@ME»}L. s)srq 54 m
., m ,,62..3‘12—6(2ﬂ(]b{,3r)),,7343(13%(%%1,01&125,759&) H,s)
4. 37 4241(?-678 1H,s),11.57(1H,s) .MS:367 (M+H) +

—~
[EEN
-
——

(IH, T, J95, lﬂé‘fc%ﬂmﬁsc%kg)lﬁﬂéi}l"‘cbﬁﬁ;wz 1.69
7. 82( 1H, br 9738 % 2s IOy 4 dy 95 my 2.7
S A SRR S o 5 ggjae. o007
-H,trs),z%@ﬂﬂ%? 051 %@%ﬂ ¥ 3%2 g "
v t, J=5. 7HA), 570‘%1( 7‘111% ,77 M 4Hi b3 lsH 1 ?3 (1H,’s)
(1H, brs)|, 857)(43(HIH \MSS WQM#%)W 10. 0(1H,d, J=8 7H 7)

12.]7 (1H, LHneIR (NBIMEBA,2] §-ABO 1S ADE2 DBH MB: 33T ( M) 1. 50-

240 WO [2005% (A7 949, PG JP2X006Z BA6R27. 9Fabl @3 (3H,m) , 2. 18

72(Contd-)2E2<6@a<nDa,tza,38 2.46(2H,m),2.63-2.70(2H,m), 3.8
_4@@‘*’\'"@(4’092\%‘1‘%(155:@'\@@6 @@réﬁ &bbnihlil)ﬁér 55 1H, s) 6

53(4T4??2 1 Jufﬂ{ (ﬁl 2,7 gﬁjg

Z r
P R PR

’)I_L-r\ Q A (1

"M I 3 [ 1H-NMR(400MHz, d6-DMSO) 5 St et 7‘3’ é*"’ ”i.#841.
. 82(2H,m),1.84-1.91(2H,m),2.00~-2.10(3H,m),2.37-2

401 23 .44(2H,m),2.68—2.72(2H;m),4.48(1H,s),6.34—6.35('

' 1H,m),6.70(1H,s),6.91(1H,s),7.44(1H,t,J=3.0Hz),
7.90(1H,s),10.75(1H,s),11.56(1H,s) .MS:352 (M+H) +
1H-NMR (400MHz, d6-DMS0)&:1.45-1.55(2H, m),1.81-1.
85(2H,m),1.93-2.00(3H,m),2.16-2.21(2H,m),2.38-2
402 | 23 | .45(2H,m),2.61-2.66(2H,m),4.53(1H,s),6.38-6.39¢(
1H,m),6.80(1H,s),7.15(1H,s),7.44(1H,t,J=3.0Hz),
7.90(1H,s),10.76(1H,s),11.56(1H,s) .MS:352 (M+H) +
1H-NMR (400MHz, d6-DMS0O) 5:1.35-1.40(%9H, m),1.45-2.
13(7H,m),2.25-2.40(4H, m),2.64-2.77(2H,m) ,4.41-4
403 23 .49(1H,m),6.27-6..34(1H,m), 6.39-6.58(1H,m),7.42
-7.47(1H,m),7.89(1H4,s),10.75-10.76(1H,m),11.54-
11.59(1H,m) .MS:424 (M+H) +
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42(1' 4+H) +
1H NVR( 400MHz, d6- DMBO) 6: 1. 39( 3H, t, J=7. 2Hz) , 1. 46
wa 240219497 , 1. 58- 1. 77(4H, m), 1. 80- 1. 90( 2H, ) , 1. BCT/ARBo@R6327
7-2.14(3H m, 2.28-2.35(2H, m) , 4. 18-. 4. 25(1H, ), 4.
42(1H,'s), 4. 43(2H, g, J=7. 2Hz) , 6. . 60( 1H, d, J=3. 5Hz) ,
7.29(1H, d, J=3. 5Hz) . 8. 65( 1H, s), 9. 04( 1H, d, J= 7. TH
), 11. 91( 1H, brs) . N5: 424( M+H)
Talil-laNWR(éS@Mi-lz d6- DVSO) 6: 1. 30- 1. 36(3H, m) , 1. 63- 1

72(12 i )T 1932 04(2H M 2-07=—249(6H Ny, 4 449

Z.
EZ8 |. Hbanlja4 37-4.45(2H m , 461468(1Hn’)
10

[ AQ7/|7/1I_IM 7 - UUZ/]_H

s),|11. 58- fﬂ NMR (AGDMHZ NS 2 %5%+571HW‘% ANz 741
d6-|DVBO)| &2 (14HBuR. P %12%02 RY.m) 32 42112 2 a8 pm) , 2 42-2

4€|4s) ,2%_'21.-448 OB A, 1B , G5 W 1, &56 - QHBB(2H] 372 683 &2H, m) , 3
JHO(TH, )5 721266 7724 (Al 1) 4 84 601HHs 5) 6 93846 14) (1H,m) , 7.4

d, J=8. OHzg ( 11, BA(I3H s ) M5; 8961 B(MH .83 (1H,s),11.65 (1H,

1H NI\/R(4005M—|ZM§163-}Z§\/§@)@>J 45- 2. 39(20H m, 2 60(1 431 32

HS) "2 450 S@ l&hﬂi §2 TR . 75-1.
4 77 1(%.“ 2 [ﬁgé A
)78(1H’$T) o%;%%z% (11 %{é e s

- +
. 9 H

N

485 N 400 4G It >< H§i s?m

oy 4. 0 mmwmpwh%l,ms)mw%ﬂma(mﬁ? (1H,s) .
L, 7.146(1H, 38 M{HHs) ., 9. 21(1H M ., 10.94(-1H m .

12.107( 1H, 1 - MWz 54O(MA-Na) 6 E830 BR: M5 54B. ¢ MkNa) ) , 2336-2.
432 MS: 505{ M H) ;mp35. 3@- M5 4680 M) 2. 66-2.78 (4H, m),4.68(1
9 NV 409 Mz, 6 3@@%@}14@; 27 694 214, 1) 333 8963, 4369@2114
H ), 4. 42 ;1]@  fo (64 15 5) 16585( A H M d. 451 156 9y M+1)

ah

A Ql_—2 a7
oo 74T

RV 513(;}@1?111161’ R P28 i I adp : .5 —1.. Eﬂﬁh 2. 07 2.
46+ NNR( 400 M fBL B2 4231565 rg § 437862
32| 79 (2#%2[21* ') 3% %f-ﬂfi‘qs ?Jé /1 L0 9
s) | 6.658(1H,s),13.00(1H,S) MS 388 390

1H-NMR (400MHz,d6-DMSO) &:1.17-2.. 47 9H m),2.93-3.
00(1H,m),4.36-4.42(1H,m),6.54-6.57(1H, m),7.42—7

408 23 4(1H,m),7.88(1H,s),10.77(1H,brs),11.58(1H, brs
) .MS:269 (M+H) + K ’

1H—NMR(4OOMHZ,d6—DMSO)6 1.20~1.86(7H,m),2.32-2.

42 (1H,m),3.05-3.17(1H,m),4.71-4.84 (1H,m), 6.49-6

409. 23 .55(1H,m),6.91(1H,s),7.40-7.46(1H,m),7.90(1H,s)

,10.77(1H,brs),11.56(1H,brs) .MS:269 (M+H) +

1H-NMR (400MHz, d6-DMS0O) &:1.01(3H,d,J=7.2Hz),1.24
"(3H,s),1.30(3H,s),1.88-2.09(3H,m),2.29-2.52(4H

410 23 |m),4.81-4.92(1H,m),6.44-6.49(1H,m),7.43-7.47 (1R
m),7.92(1H,s),10.92(1H,brs),11.64(1H,brs) .MS:3
11 (M+H) +
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(1H, m, 7.46(1H m, 8. 72(1H,s), 8. 74(1H, s), 10. 86(1
H,s),12.07(1H,s). M5: 493( M+H) + ' 438 32 MS: 464( M+H) +
WO 2007049007/ 077949 PCT/ JP2006/ 326327 Tabl e PCT/IP2006/326327
72(contd.) f Data Ex REX
1H NMR(400MHz, d6- DVBO) 5: 1. 45-1.50(2H, m, 1. 65-1.
68(2H, mM,1.77-2.04(6H m,2.17-2.21(1H, m, 2. 33-2
.40(2H, M, 2.59-2.64(2H, M, 3. 35-3.48(1H, m, 3. 77 439 32
Ta131@81§bhmté A6-4.48(1H m, 4. 67-4.69(1H m, 4. 75

V.| =27( 11

7 489, 5 18(CTH T 004065(1.!1”},/4

Eév'.%%fll-ﬂ)an@aS 74,8.78(1H, m), 11. 03-1, 1. 19(1H, m),
Jh@ﬂk brs) M5 490( M:N) +

1H- NIVR( 400 MHR Ry B j 116~ D4SQ) S} 218 hjH as bsQ 491 (Fgr )+ 1
(2H, M | L4BH. 83 Y24 31 41hgu, 1 083t 2H &1, m) 1¥-80-
4‘4402%2 20 (88, 2 ,, 1), SBr%ﬂZ)(JZI—I(%ﬁ ?). 58- D5 62 244 nJ=4. 3512 .
Y |52 (7855 4, 747 (Ao 1§, BaB5I- 63+ )2 70MB) 76 445 (1H, dd, J
(1H,n),8=D§(ﬂF3b6§£>8738d4}t4b(§a18)7ﬂ(9r159 40,10829 (1H
(1H, brs)| 1208 (dd M%rsméﬂl;{w@w

—IHAt I\IIVI'(\ 38 5"@‘71 ' Jmf*‘% 4%_
H Qgrs), E d] é
I Mf %ﬁ% s o ﬂ@é{lﬂ

« 73(12H, m) 27 gtH) *82(?Hm 2 04-2 nqum 2 11-2 442 32

415([112.4m) 195 SB3O(MUEPH ) . 2. 49- 2, 51(2H m 4, 56(

1H,|s), 4. |88 489 (40)MY z Hd 6OP6SO 62 LH: 6 2H, d5IF1 2. 3Hz) , 1.6
7(1H m, 8302%;&;b1572(§H3@(J$ﬂbrsazﬁ,7491&Qs)d1@-12 1Hz)
b R e R

) APIeT 3 {1H
1=8 2re)| | S0 {oH, 0 By bthiing & 07 (1H

H)|, 4. 76(]1

415 | 24 |,2.08(1H,s),2.39(2H,d,J=12.5Hz),2.79(2H,s),4.49
(1H,s),4.88( s),7.97(1H,s),8. 32(1H s),10.9(1H
,brs),13.0(1H,brs).MS:348(M+Na)+

BRI D”ﬂs%ﬁﬁzf% "6§o%2 f%if‘f?aéf
), 2.
1H,

1HNMR (400MHz, d6-DMSO) 5:1.38-2.18(11H,m), 3.33-3.
40(1H,m),4.47(1H,s),4.92-5.05(1H,m),7.05(1H, br)

416 | 25 | 9 55(1H,br),8.05(1H,s),8.45(1H,s), 9.97 (1H,d, J=
9.2Hz),11.5(1H,s),12.8(1H,br) .MS:328 (M+H) +
1HNMR (400MHz, d6-DMS0) &:1.32 (3H, t,J=7.1Hz),1.56(
‘2H,t,J=10.7Hz),1.80-1.83(2H,m),1.92-2.08 (4H,m),

117 | 25 3.20(2H,brs),3.57(2H,s),4.28(2H,q,J=7.1Hz),5.30

-5.45(1H,brs),7.20-7.24(1H,m),7.32(2H,dd, J=7.2,
7.8Hz),7.39(2H,d,J=7.2Hz),8.14(1H,s),8.48(1H,d,
J=8.8Hz),8.60(1H,s),13.0(1iH,brs).MS:406 (M+H) +

1HNMR (400MHz,d6-DMSO)®:1.11(6H,t,J=6.8Hz),1.50-
2.31(13H,m),3.46-3.68(4H,m),4.11-4.12(1H,m),4.5
418 25 | 7(1H,s),6.65-6.66(1H,m),6.74(1H,s),7.38-7.39(1H
m),8.54(1H,s),8.88(1H,d,J=8.0Hz),9.30(1H,s) .MS
:454 (M+H) +
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H m,7.45-7.47(1H ), 8. 71( 1H, s), 8. 88-8. 90( 1H, m)
,10. 89( 1H, s), 12. 07( 1H, brs) . M5: 439( M+H) +
WA bHONWROIDONMHz , d6- DVBO) 5: 1. 46- 2. 37( 13H, ) , - 2. OB BIRAd6/326327
32 H,s),3.12(3H,s), 4. 46-4. 47(1H, m), 4. 75(1H, brs) , 6.
63-6. 64( 1H, n), 7. 45-7. 46( 1H, ), 8. 78( 1H,s), 11. 36( 1H,
s), 12.16(1H, s). Ms: 423. 3(M+H)
1H NVR( 400MHz, d6- DVBO) 5: 1. 15- 2. 45( 13H, ), 2. 49- 2
Tab54( BblBbnda2l(4H brs), 4. 76(1H brs), 6.55-6.55(1 445 32

r|| 457 '-I-U\J.I'I Ily,o JU\J.I_I b),b IZ\J.I‘I b) 8- OT

E28. 85‘&4— matdl. 44(1H,s), 12. 07(1H, brs). Ms: 466. 3( MH) +
-2 2007/ 077949 PCT/ JP2006/ 326327——Table

[~ A~ ¥ =

72(contd.%HTNMBﬁ%POW&ZF@&—DMSO y5:1.46-1.52(2H, m),1.64-1.
1H- [NVR( 4008/ a6 DVEC) 51 18 46212, (A 1M nF ; @6 4BHPm) , 2.18-2

4145(meH) ., 27 68 2h), b3 s)033 162 B2R0(2H n§ 0 8181s B, 8. 7@448BH, br
32 2(1H M, &.95¢4H5S)14, B (1Hbr3) 63 (B5(AH, 8, 3648859 (1H,
Hz)| 6. 65 §> 674 16h MH o ASy /136(AH M bBs ¥ 204 H 82 (M+Na) +

_?i\/ﬁﬁlé;i 54114"!0»5@(4‘6’@1\5!’% 56 Spmds) 94 1?@9?51@)1:%—451}15’ 1.48

1H NI\/R(Z e) ’_DL’ml 5?543% m, 1.8
4-%20(153,%” %27% gj?ﬁ HEWSH 6}11%%7 6321‘16%%‘g ?% i

Cm) |, 8. 72-34 %$ 1H8m8r27 %ﬂdﬁsug, §* 1%3§3%Hrm)r
(IH_s) .8.T1(PHOS(AH. - mswm&wm&m (M+H) '

1H NVR( 40DmAH2MRI 64 DNBO) 5 d- 28 Q) 61 1784 ) 33.(13,5714) 44824 (1
2 oozgéH M)m#, 47¢1H8) s ¥, 6§31 H by 8) , 6. 584 6u5A( 1H, 86 (1H,m

3
.. 4@%(1@ § 788 sh, 1019365 L AT 8) . B2: 352 (k)
07(|LH, brs NB477

'1i—i-|‘\i|‘v'r“<\4 {15 ¢ 352 71965~
.99(5H 'ﬁ%}%ﬁlg brs 1; 5%%;6;:; gigallzﬂ5q

422 | 26 J 7 1HZ ,4.53(1H,s),5.04(1H,d, J= 8 7Hz) ,8.12(1H
' s),8. 64(1H s),9. 16(1H d,J=8.7Hz),12.8(1H,brs).
MS:357(M+H)

1HNMR (400MHz, d6- DMSO)6:1.32(3H,t,J=7,1Hz),1.42—
1.90(10H,m),2.15(1H,brs),2.22(2H,brs),3.15(3H, s
423 26 |),4.31(2H,q,J=7.1Hz),5.12(1H4,d,J=8.7Hz),8.14 (1H
: s),8.64(1H,s),9.14(1H,d,J=8.7Hz),lB;O(lH,bis).
MS:371 (M+H) + :

1H—NMR(4OOMHz,d6—DMSO)6:1.40—1.67(10H,m),1.88—1
_ .94(1H,m),2.02(2H,brs)}3.;O3(2H,d,J=5.5Hz),4.37
424 26 | (1H,t,J=5.5Hz),5.05(1H,d,J=8.9Hz),7.04 (1H,brs),
7.82(1H,brs),8.03(1H,s),8.45(1H,s),10.0(1H,d,J=
8..9Hz),12.7(1H,brs) .MS:342 (M+H) +

1H-NMR (400MHz, d6-DMS0O) &:1.22-1.84(10H, m),1.94 (1
H,brs),2.06(2H,brs),2.98(2H,d,J=5.7Hz),4.36(1H,
425 26 |t,J=5.7Hz),5.06(1H,d,J=8.7Hz),7.10(1H,brs),7.82
(1H,brs),8.04(1H,s),8.45(1H,s),10.0(1H,d,J=8.7H
z),12.7(1H,brs) .MS:342 (M+H) +

426 26 |MS:337 (M+H)+
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6(1H,n),7.45-7.46(1H,n);8.73(IH,s),9.02.(IH,d,J=
8. 0Hz), 10. 91(1H, brs), 12. 07(1H, brs) . Ms: 477( M H) -
WA bHoRRO4D0MHz, d6- DMBO) b: 1. 56- 1. 59( 2H, n) , 2. 03- PCT/JP2006/326327
08(3H, M, 2.22-2.25(2H, M, 2. 46-2. 57(6H, M, 3. 28(3 450 32
H s),3.39-3.40(2H,m, 3. 48-3.49(2H m, 5. 04( 1H, s)
,6.78(1H,s),7.46(1H s),8. 73(1H,s),8.95(1H, m, 10
.99(1H,s), 12. 05(1H, s) . M5: 462( M+H) +, 484( M+-Na) +
Taargnm&«é@w@&t;da DWBC»S 1.36-2.37(17H,n), 3.43-3 451 32

650 (g%¥sy —A4 48 (1H brsy——4 7 ) .
y i\ >F| h, _br :
L 11( 1H, Hris)- B SB[ M) e \PMS H,m),1.64-1.
1H NI\/R( A0UMAH 8- DMK St 19 BELHD, @9(&8147@ &7 4PH uusd. Bh-2
4%1(65, AL GAHY)S) 4 AL F61 1 bYis)m)6. 564 B( BY(LH, 5. 82 (2H, br

A5-|7s A6 139 ) . 8 70 1, 5) ., 2 O6-BL G@B{, I, n§ , 13 (1H, s) , 8

0. 93( 1H,|bres) 2, D743 hs) , VB HLE MINE) . 2 24B1 MY s) . S : 3
20Q7/ 07794@ DﬁCﬁl')/JPZOOG/ 326327 Tabl e 72(contd.) Ex REx

Data —Lh j é—d*h HZilf'46
. Hﬂi}é?gs%wﬁﬁ\q%d% ﬂ; ’é“ '4 ?% 191)5'3,1 2
1 482 |, 359 ‘bt“a e%?e n'd44 79%%

« ,edchs), ‘826761@)7, ,7q,4QF77 d%n‘a_3 5Hz
8. 72(t ot|al 129 élétmaJ@@WI(Mn@S QJJ.H:O@)(rl %A} 19, @, I=7. 7Hz
7(1H, s) | NS BEIFY MiNrs) .MS:424 (M+H) + '

TH | NVR( 400M vl 62 ONBO) 53 625MS GRS BH, 30~ 1. T8¢ 14 5d) , 1. 63-1.
- (SH. M, 2. P2 QX 21"9@ 2. @b (2} 8) , 2 20 B4E 24D $¢H m) , 2 4D8-2

Aﬁgl%ﬁF%4%#%ﬁ &3%@#%2W%L&%kgﬁ%%6ﬁe-
Hm, 4 8‘1_é1 68{ o ih_fr?ey 3‘?"2@1 114 )1H_10.82'(1H,
 1,19=3. Orl) B, 7 H s)1 B 94, ‘

.(1|,S),125. ~l .r .--1’ \vl A3 9HM
1H INVR( 400 b ses 534 945913 3 B2(7H ] (y3qm) ,3.42(3

430 | 2g |HeS)/4.21-4.22(1H,m),4.46 (1R, s ,4 &2 %1, ) . 6.58

| -6.59(1H,m),7.26-7. 27 (1H,m) , 8.60 (1H,s), 9. 04 (1H,
d,J=8.0Hz),11.84{1H,s) -MS:396.3 (M+H) +
TH-NMR (400MHzZ, d6-DMSO) 8:1.45-2.39 (20H,m) , 2. 60 (1
a1 | 30 s),2.69(1H,m),3.22(3H,s),3.69(1H,m),4.44 (1H,m
),4.77(1H,s),6.64 (1H,m),7.45(1H,m),8.74 (1H,m), 8
.78 (1H,m),10.83(1H,s),12.05(1H, s) .MS:507 (M+H) +
1H—NMR(4OOMHZ,d6—DMSO)5:1.45—2.67(18H,m),3.12(2
435.| 3p |H/m),4.02(2H,m),4.44(1H,m),4.77(1H,s),6.66 (1H,m

),7.46(1H,m),8.73(1H,s),9.21(1H,m),10.94 (1H,m),

'12.07 (1H, m) .MS:549 (M+Na) +

433 | 32 MS:543(M+Na)

434 | 32 |MS:505(M-H)-

435 | 32 |MS:467 (M+H)+
1H-NMR (400MHz, d6-DMSO)&:1.45-2.69(21H,m),3.89(1

H,m),4.42(1H,m),4.76(1H,s),6.65(1H,m),7.45(1H,m

1361 32 ),8.74(1H,s),9.02(1H,m),10.88(1H,s),12.05(1H, s)
.MS:513 (M+H) +
1H-NMR (400MHz,d6-DMS0O) 5:0.85-2.61(21H,m),3.63-3
437 32 .79(2Hym),4.35(1H,m),4.44(1H,m),4.76(1H,s),6.65

(1H,m),7.46(1H,m),8.72(1H,s),8.74(1H,s),10.86(1
H,s),12.07(1H,s) .MS:493 (M+H) + :
438 32 | MS:464 (M+H) +
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55 (4H,m , 1.68-1.71 (2H M , 1.84-1'. 91 (2H m ,
2.00 (1
wWoh@y/027999- 2. 17(2H, m), 3. 03and3. 13(t ot al 2H, eacheicT/JP2006/326327
J=5. 5and5. 5Hz), 3. 28(3H, s), 3. 39-3. 42(2H, n), 3. 47 455 ~32
3.50(2H, m, 4. 30and4. 47(tot al | H, eacht, J=5. 5and5.
5Hz), 4' . 85and4. 87(total | H eachs), 6. 60and6. 65(t ot
al | H eachm), 7. 46(1H,t, J=3. OHz), 8. 71and8. 72(t ot a
Taaﬂéi$)(§@§€ﬁlH n) 10. 96and|0 97(totaIIH s) 12.0
I\J.l_% f D '-rUl\lvtfl‘I)‘r 4OU\IVI1'I\Id)‘|' )
3" NBEQE( MHH) +

1H-IN Q0MHz  d6-DMBO) 5.1 01(3H d J=7-6Hz) 1 24 4

ggq
%i
N
&
fics
%

(3H, s),l BOMIR 640001896 gPIH, iy 1 5

m,&45%&@&mmlﬂ%@ﬂ%@&mMZﬂbﬁﬂH@Hm .33-2
09“H4M@)EL®%Mi%%WWQ$MUW@&ﬂ&%ﬂﬁm)377—

4 Mp: |46 M) 88 (346, 0n )34 MBS - 4948 (NHH)) +4 . @644 389 (1H, m) , 4.75
VS:|509( MitH) +77 462, 33, MR SOD(M-H i, mABS. 88- b6 478t MrH) 7. 4

464 33 NBG; 465 667 3 m
.NB:434(N%f§E é%@fﬁ qﬁﬁgfﬁiggég?ﬁéﬁﬁﬁ%go%ﬁlg%a%%%lH' X

L b5t ( %ﬁf 88T
NB: 449 M h %37 é%% +, %8%§o (hﬁfﬁ7 2

. 3 ME: HZ 35-2. 4 (2H, m) 62 (2H, m)
1499 32 1H s 4. 75 4.77(1H,m), 6. 65 6.67(1H,m), 7. 45 7. 47

(1H, m) 8.03(1H,brs),8.39(1H,brs),8.74 (1H,s),10.
82 (1H,brs),12.08(1H,brs) .MS:417 (M+Na) +
1H-NMR (400MHz, d6-DMS0O)&:0.77-3.54 (22H,m) ,4.84 (1
441 | 32 |H,brs),6.82-6.86(1H,m),7.49-7.53(1H,m),8.64 (1H,
s),8.87-8.93(1H,m),12.12(1H,brs) .MS:453 (M+H) +
1H-NMR (400MHz, d6-DMSO) &:1.39-1.44 (2H,m),1.71-1.
73 (2H,m),1.78-1.83(2H,m),2.04-2.09(2H,m) ,2.11-2
.15(1H,m),2.38-2.44{2H,m),2.49-2.51(2H,m),4.56(
|1H,s),4.88-4.89(1H,m),6.60-6..62(1H,m),7.45-7.4
7(1H,m),8.01(1H,brs),8.36(1H,brs),8.74(1H,s), 10
.85-10.90(1H,m),12.07 (1H,brs) .MS:417 (M+Na) +
1H-NMR (400MHz, d6~-DMSO) &:1.45-2.39(13H,m),3.16(2
H,d,J=5.2Hz),3.50(2H,q,J=5.6Hz),4.07(1H,q,J=5.6
443 | 32 |Hz),4.76(1H,brs),4.78(1H,t,J=5.2Hz),6.65-6.66(1

: m),7.45-7.47(1H,m),8.71(1H,s),8.88-8.90(1H,m)

,10.89(1H,s),12.07 (1H,brs) .MS:439 (M+H) + :
1H-NMR (400MHz, d6-DMS0) 5:1.46-2.37 (13H,m) ,2.94 (3

s),3.12(3H,s),4.46-4.47(1H,m),4.75(1H,brs), 6.
63-6.64 (1H,m),7.45-7.46 (14, m),8.78(1H,s),11.36(
1H,s),12.16(1H,s) .M5:423.3 (M+H) +
1H-NMR (400MHz, d6-DMS0O) &:1.15-2.45(13H,m),2.49-2
.51(6H,m),4.21 (4H,brs),4.76(1H,brs),6.55-6.55(1
445 | 32 |H,m),7.45-7.46(1H,m),8.56(1H,s),8.72(1H,s),8.83
' -8.87(1H,m),11.44(1H,s),12.07(1H,brs) .MS:466.3(
M+H) + '

442 32

444 32
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474 33 Ms: 504 (M+H) + 475 33" MS: 453( M+H) +
1H NVR(400MHz, d6- DMSO) 5: 1. 75-1. 90( 4H, m, 2. 00- 2.
wa0goZie a9 , 2. 14-2. 28(. 3H, m, 2. 37- 2. 54(4H, m) , 4. PAF/#P2086/826327
34 .27(1H m, 6.36(1H, d, J=6. 8Hz), 6.73-6.78(1H m, 7.
27-7. ,31(1H,m,8.11(1H, s), 11.86(1H, brs).Ms: 427(M
+Na) + 477 35 M5: 314 (M+H) + 478 35 MS: 393(M+H) + 479
35 Ms: 382( M+H) + 1H NVR (400MHz, d6-DMSO) 5:1.39-1.46
Tal P, T ( corltd 56 1.
“"\aﬁé 207, 2 18(3—3) . 2. 25(2H M, 4. 03(— 480
E35 #r) Daka7 (1H, s) , 4.77 (1H d, J=7.2Hz) , 6.38
2 }=3~ allz) 7 71

(1H J =3 6Hz) 713 1H A 6 7 71

hﬂ,s) IHNBIR %@Wg S Y5144 512 2.49-2
481 35 NG 4578 éﬁ\la)% 6033224,3@% 35121&1\3«—»%992@%@81—3.8
4}§LN¥E(4(H)N+HZ,I@64DI\BO)E“I,1S 22 21 QUHIH M), 4 B5 PH A, J=4.8
- 40 MH 2. ,42- 5 66(2H, 1§ ,,16). /-6 4848 11 ,16). 82. ABBELH 35),

. J9( 1H, |y )g o8 1552(71P19ﬁ)1ﬂ()1)9(74ﬁ'5 ). 8109 bry ,Brs) .MS: 45
34(1H, s)|, :Ql\ﬁ,ﬁ(alhl,d J=8.0Hz), 11. 48( 1H, brs) VB, 32

JUNFH) +. NMR (< d6 DMSQ) &: 1 04- 17H m),3.46-3
1I—|-NI\/R(40]d:)\6é@

o t) % ﬂg% %f@ ﬂﬁ_ 57 4.59(
| R A
. 4. A3(1H,|mm)a. Seta : 80 58
71(1|(—|.mr2‘>(13%ﬂei,6@¥ql—|bﬂﬁ 571@9‘4*7H)9’6(1H n., 8. 60(1

H, 9), 9. O7(HAINR 0400MHHz,)  -1008B7 113, br &5 = MS BEDHam) Hj +45-4
41gk NWOQ]\MG;M,GH DMEQ B(1H 34} 14 364 2H M d). A9-36-6.57 (1H,

| 18 ( wly B 45 9B(Ték 1, @) 0F- 21 IPH 25, )0 209611, b A8, 12.

99(2kgﬁéfhggfghJﬁﬁ@jt(g7§>35-4.39(1H;n),6.42 :

6 A6CTH, My Qo 40 O 2T B Moy 7 43X AT5 1 71 Bm) , 3.43-3
449 32 ~99(5H,m),4.34-4.54(1H,m),4.76(1H,brs),6.65-6.6
> | 6(1H,m),7.45-7.46(1H,m),8.73(1H,s),9.02(1H,d, J=

)
8.0Hz),10.91(1H,brs),12.07 (1H,brs) .MS:477 (M-H) -
| 1H-NMR (400MHz, d6-DMS0) 5:1.56-1.59(2H, m) ,2.03-2.
08(3H,m),2.22-2.25(2H,m),2.46-2.57 (6H,m),3.28(3
450 | 32 |H,s),3.39-3.40(2H,m),3.48-3.49(2H,m),5.04 (1H,s)
,6.78(1H,s),7.46(1H,s),8.73(1H,s),8.95(1H,m), 10
.99(1H,s),12.05(1H,s) .MS:462 (M+H)+, 484 (M+Na) +

1H-NMR (400MHz,d6-DMS0) &:1.36-2.37(17H,m), 3.43-3
.60(7H,m),4.48 (1H,brs),4.75(1H,brs),6.64 (1H,brs

451 ) 32 ),7.45(1h,brs),8.81-8.83(1H,m),11.45(1H,brs), 12
.11 (1H,brs) .MS:506 (M+H) + -
1H-NMR (400MHz, d6-DMSO) &:1.45-2.39(18H,m), 3.42-4

152 | 32 .01(6H,m),4.47(1H,s),4.76(1H,brs),6.56-6.57 (1H

m),7.45-7.46(1H,m),8.71(1H,s),8.95-8.96(1H,m), 1
0.93(1H,brs),12.07(1H,brs) .MS:515 (M+Na) +
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2-7.88(1H, br), 8.36(1H,s),10.13(1H, d, J=8. OHz), 11 .43

(1H brs) Ms: (MtH) +. -245 WD 2007/ 077949
WO APROO6/ 326327 Table 72(contd.) Ex REx Dap@r/JP2006/326327

1H NVR(400MHz, d6- DVBO) 5: 1. 43-1. 70(8H, m), 1. 89- 1.

96(3H, M, 2. 05-2. 10(2H, M, 3. 03-3. 08(2H,n), 4.08-4 486

35 .15(1H, M, 4. 39-4.44(1H m, 6. 40-6. 44(1H, M, 6. 95-

7. 19(2H n,7.68-7.96(1H br), 8.38(1H,s), 10. 27(1H
Tab_‘deJ?B aylzﬁdl)l 55(1H brs). MS: 341( M+H) +.

T+ \ilk_é(f UUIVI'I[ UO L}IVSO)5 1- 34 I 44( 2” “’ T 58'J.

E&2(|4 Uaﬁ& 1 90(2H m, 2. 00- 2. 11(3H n) 2 33 2 487 35
44 (3@5 28 (3 m

640 OBOUR 0 iibo 0y BISY o B [ D) A TLENE TR
(1H, M, 7. 46 1H BFs) | 958(4119(r11 )08 Ba¥BH hry) 12.289-2.33(2
3(1H, br s))H M5 3137 M BHGLHH) +38-3.42 (2H, m) , 3.47-3.49 (2H,m)
4 93+ NIFR( 40,03vVHz9 46 DMED) t50 tla BEH 2o 28( 8H, 41) 9@a3d4 296 (totallH
A41(|1H, M|, ZeS&n ) pF (@6 e 72( O ) 9644 M) 4B(11; @) , 488land
39 . 18(1H My &Jf‘a(llﬂa Sdabnop; ®. P ({dHhM17. 8F(1k &) ,12.0
J=2. 7Hz)| B, pi- 53,5@5 ﬂmMg@aﬁg(lH s) 11. 94(1H s .

\]

) NB 387 b

11+ |NVR( 40DV IR 62 =9 Sci "4

| 39 38((7I- H@Br%% ég% §Z§2‘%ﬂ %)

L 4€1H, 19, 7 B5L 3 87| 1t 4§ 437 rﬁar %% % IB}s
-12.0(1HSH%‘26@¥MI-PH (1H, de 933 s 7.40(

1 H-|NIVR( 400tVHZ= 3160 IDVEC) 571_1_ er .681(@414.,@;?; 1@528Hz>49©1 02

39 163(9H MH2s)7h12. B3( i, #1) , MS 9461 HMsH ) 6, 689 6MEBE L+

Hm, 7. 371MMRJE@O@¢BM@—@®$@)-551 40-8184keB)m),1.45-1.
11.193(1H, 53 4\@§§713§§(Mﬂ t2H,m),1.84- 1 91 2H,m),2.00 (1

égF( glxR(m:g'Ng? éﬂ%@;g@)ﬁi%f!% t?aizﬁ eachd
) n, 149-
'453 '%952 ahﬁi %otaf??n%l 2? 5and5.

5Hz), 4. 85and4 87 totallH eachs), 6. 60and6 65 (tot
| allH, eachm),7.46(1H,t,J=3.0Hz), 8 71land8.72 (tota
llH,s),8.97(1H,m),10.96and10.97(totallH,s),12.0'

: : 7(1H,s).MS:467 (M+H)+,489 (M+Na) +
456 33 [MS:646 (M+H) + :

457 33 [MS:506 (M+H) +

1H-NMR (400MHz, d6 DMS0)&:1.01(3H,d,J=7.6Hz),1.24
(3H,s),1.30(3H,s),1.88-2.83(7H,m),4.80-4.90(1H,
m),6.45-6.48(1H,m),7.43-7.46(1H,m),7.92(1H,s),1
0.91(1H,brs),11.63(1H,brs) .MS:311 (M+H) +

458 | 33

459 { 33 |MS:465(M+H)+

460 33 [MS:497 (M+H) +

461 33 |MS:509 (M+H) +
462 33 [MS:509 (M+H)+
463 33 [ MS:478 (M+H) +
464 | 33 [MS:465(M+H)+
465 33 | MS:463(M+H)+
466 33 |[MS:434 (M+H) +
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6.56(1H,m,7.35-7.38(1H m, 8.50(1H, s), 10: 78( 1H
brs), 11. 92(1H, brs) . M5: 309( MtH) +.

WA kboRO49D0MHz, d6- DVSO) S: 1. 38- 1. 48(2H, m), 1. 64-BCT/IP2006/326327
81(4H m,1.93-2.05(2H, m, 2. 11-2. 19(1H m, 2. 37-2 492 40
57(4H, M), 4. 44( 0. 34H, brs), 4. 56- 4. 59(1H, m, 4. 70(

0. 66H, brs), 6. 50-6. 52(0.66H m, 6.54-6.56(0.34H, m
, 7.36-7.38(1H, m, 8.50(0.66H,s),8.51(0.34H,s),1

la¥a¥ 2N\ AN~ |

Ta]@l&STZl[—tcbms()l 11. 92(1H brs) VB: 325( MH) +. 493 40
VB oﬁe% )y +——246" WO 2007/ 077949 PCT/ JP2006/ 3263
Ekabl Aot d.) e Ex REx Data

FEAQOMYz _d6- DMSO)-5:-0.88(3H ¢, J=6.-0Hz) 1. 72
4§70255HnNS:ﬂQQiM*wﬁﬁ1Hrﬂ 3 55-3_ 70(4H m) 5 30 494

4@9 |- 3UIMH, ML MEUHH, d, J=9. 2Hz) ., 7. 15(1H brs).7.7-

46% 1H,38, J295 24%) (190 1H, brs), 8. 09( 1H, s), 8. 39(1H

130 ,|8- 78 (|30 S04 98BI H, d, J=9. Oz), 12. 9(1 H brs).

4 WP [ S A NIIg F5 46 (M+H) +

NNVR(AQ0N ; A3 1 52(2H ), 1761
43_(63% D o A2 27-2.'35(3Hmnj 2. 68(2—495
173 10 33 A BRI + 1-gHe) . 4. 76-4. 85{1H ) 6-0
408 1|38 JM5 P4 (MHIDEER 57(3H m) 13 21(1H hr) M

47363(AMHMS: 453 (M+H) +

v 1HINVR ([4D0NtHIR (460 DIBO) 5610090 15 59( 13H, n§) R4BAR D, 2 496-2
41 [75( 2H, 10 { B4 By 32 60424, P8 (21 B3y 42 76(1H, 83 ( SH by, 4. 21 4
49604GEH, M 27 B9 nfy 39(IE 19, @,5961§h§) 40779 198 (11, m)

83(|11H, M|, 1. P14 H s  3YB(MHF 11,86 (1H,brs) .MS: 427
LH- INVR( 40 ;d%-ﬂm)sm BT, 551- 1’ 652F'(2H,n)_,<-1.'73fs). (
o 1 o2 OF( ALl A 2 A4 Lo W a3 I Ao Y B AN L N ot AN Y 1O\ 7
L FNEE S T WL R DAM Tad
448 Q(315H S BABIMROT 11 ny 8 498 BLELE )10

479 MS: 382 (M+H) +

1H-NMR (400MHz,d6-DMSO) &:1.39- 2H,m),1.56-1.

1.46(
87(8H,m),2.07(1H,m),2.18(3H,s),2.25(2H,m),4.03(
480 35 |1H,m),4.47(1H,s),4.77(1H,d,J=7.2Hz),6.38(1H,d,J
=3.6Hz),7.13(1H,d,J=3.6Hz),7.71(1H,s),8.32(1H, s

),11.156(1H,s) .MS:298 (M+H) +

481 35 |MS:378 (M+Na)+

482 35 |MS:420 (M+Na)+

1H-NMR (400MHz, d6-DMS0) &:1.22-2.24 (13H,m) , 3.20-3

.40 (2H,m),4.42-4.65(2H,m),6.44-6.48(1H,m), 6.82-
483 | 35 |7.09(1H,br),7.16-7.19(1H,m),7.56-7.84 (1H,br),8.
34 (1H,s),9.45(1H,d, J=8.0Hz),11.48 (1H,brs) .MS:32
9 (M+H) + ' :

1H-NMR (400MHz, d6-DMS0)5:1.47-1.51(2H,m),1.61-1.
63(2H,m),1.68-1.73(2H,m),1.81-1.87(2H,m),1.91-1
.96(2H,m),2.08-2.12(1H,m),2.28-2.31(2H,m) ,4.19-
484 35 {4.23(1H,m),4.46(1H,brs),4.66~-4.68(2H,m),5.68-5.
71(1H,m),6.58-6.60(1H,m),7.25-7.26(1H,m),8.60(1

s),9.07(1H,d,J=7.8Hz),11.83(1H,brs) .MS:382 (M+
H)+

1H-NMR (400MHz,d6-DMS0O) 5:1.31~-1.35(2H,m),1.47-1.
50(2H,m),1.61-1.98(7H,m),2.07-2.12(2H,m),2.96-2
.99(2H,m),4.11-4.16(1H,m),4.35-4.39(1H,m) ,6.42-
6.46(1H,m),6.80-7.09(1H,br),7.10-7.13(1H,m),7.5
2—7.88(1H,br),8.36(1H,s);10.13(1H,d,J=8.0H2),11
.43 (1H,brs) .MS: (M+H)+. ' :

485 | 35
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83(1H,s), 11. 93(1H, s). MS: 378( M+H) +
1H NVR( 400MHz, d6- DVBO. ) 5: 1. 41- 1. 49(2H, m), 1. 77- 1.

wW@2qo2Ml719¥9 1. 84- 1. 89( 2H, n’) 2.15-2.22(4H,m,

2. 41rPCr/41280543026327

.48(3H,m), 2. 71(2H,t, J=6. OHz) , 3. 66( 2H, t , J=6. OHz)
L 4.76(1H,s),6.61-6.63(. 1H ), 7.36-7.37(1H ) : 8. 5
O(1H, s), 10. 79(1H, s), 11. 92(1H, s) . M5: 378( M+H) +
1H NVR( 400MHz, d6- DVBO) 5: 1. 42- 1. 49(2H, m), 1. 73- 1.

Tal806 4+ (oAt 83 1. 89(2H, ), 1. 97-2. 03(2H, ), 2. 00-2

H-)218=-223(2Hm2-68(2H 1, 3=60Hz) 3499 4t
Eﬁa(zﬁF Jb: HDHz) , 4. 17-4. 21(1H, M), 6. 48(1H,dd, J=1
37 Elmﬂ 6.99(1H hr\ 7.12(1H dg+J=2 53 Shz) 7
79(1H, br)lPS'P@Wﬂ‘l-ﬁJ@j 20 41QMIP S T-e) Brb 7918126“1):1 89-1.
(1H, s) . NB GOTH NiH) 2 J 047, WD 2007) 07702 (2H,m) ,4.08-4
4PET/ BE20061 BeBIAT) , Madhe4 724 cnmrm.,)68<0REx4Da11a,m),6.95-
1H-|NVR( 40DMHz ¢ 26, TVBQ) 68 17 496 LW HZE2H, 8934 (1A 1s 1L, 10997 (1H
(bZH, 2)1 ~(2c1Q7=28 2@4:()4&11)5521}680??%5?73{%9@(&%2@&2 —
LMR 1 P94 4 (2 63-1.
7. 896(1H q f@ . i), 2: 6 SF(AH d(JIF8n) 2. 3322
4@1‘;:%3\3,3(?1 00 ES { éb’ .9 90 ;HH 6. 90
79(|6H, )|, 10 878 (1B Oél%eb h5fi$?i} Hpb53) p7 58§43
C 1 27 (2HHm 2T 6 b¢+b¥s ) g&6H {1H, ) 58. pHBH Br), 12, 6
J=GHz) .| 3 1H90r®)(11‘ﬂ~|3d3b&8‘46$~&®l+14
7. 1I8( 1H, |pYy - MBO{ AbHMibz ) GG A : 1.85-2.25 (8H, m) 2.37-2.
s),18. 46(|14 831 1A) 05532, 57:8216111) 229798 | ¥ LY, m),3.11-3
‘ 48®E:3§ﬁ(NMT§#1H m ,4.74(1H,s),6.55-6.59(1H,m), 7. 37(1H t,
1H-INVR( 4090442 [®E§35815§814 éﬂﬁ?@t@%<iﬁ737111 24 (1H, s
?9(215‘1:9@%&20 Sl gy 03° 2 09(2
41 [ L7 L U p4 L
89-2“95( ] ﬁ%;%ﬂ \gglgg%%&g) 4f%7é%ﬁiéq %232 34
4801H3 . 1 1H4m“, > 5 7 37 1§Fmr§8 ZH,S (1H, brs)
12.0(1H,s) .MS:269 (M+H)
1H-NMR (400MHz, d6- DMSQ)6.1.54—1.64(2H,m),2.10—2.
190 | 39 63(9H,m),2.75-2.83(2H,m),4.91(1H,s),6.64-6.66(1
m),7.37(1H,t,J=3.0Hz),8.50(1H,s),10.81(1H,s),
11.93(1H,s) .MS:387,389 (M+H) + . :
1H-NMR (400MHz, d6-DMSO) &:1.55-1.60 (2H,m) , 1.77-1.
80 (2H, m),1.90-2.02(4H,m),2.06-2.13(2H,m),2.32-2
491 | 39 |.36(2H,m),2.52-2.57(2H,m),4.75-4.77(1H,m), 6.53-
6.56 (1H,m),7.35-7.38 (1H,m),8.50(1H,s),10.78 (1H,
brs),11.92 (1H,brs) .MS:309 (M+H) +
1H-NMR (400MHz, d6-DMS0O) &:1.38-1.48 (2H, m) , 1.64-1.
81(4H,m),1.93-2.05(2H,m),2.11-2.19(1H,m),2.37-2
192 -46 .57 (4H,m),4.44(0.34H,brs),4.56-4.59 (1H,m),4.70{
0.66H,brs),6.50-6.52(0.66H,m),6.54-6.56(0.34H, m
),7.36-7.38(1H,m),8.50(0.66H,s),8.51(0.34H,s),1
0.78 (1H,brs),11.92 (1H,brs) .MS: 325 (M+H) +
493 | 40 |MS:325(M+H)+
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. 1H NVR(400MHz, d6- DVMSO) 5: 1. 45-1. 52(2H, m, 1. 79- 1.

84(2H,n), 1.87-1.95(2H,n), 2. 06-2. 10(2H, ), 2. 14-2 503 41
WO 1@¢ariong , 2. 28- 2. 38(2H, M, 2. 95- 3. 02( 2H, M), 4. 48(T/IP2006/326327

2H,s),4.82(1H,s), 7.98(1H,s), 8. 33(1H, s), 10. 95(1H

,S),12.99( 1H, br) . VM5: 356( M+H) +

1H NVR(400MHz, d6- DMSO) 5: 1. 83-1. 90(2H, m, 1. 93- 1.

99(2H, m, 2. 08-2. 13( 1H, m ,2.23-2.29(5H,m, 2. 32-2 504 43
TabB@(ﬂ:H @&)wéle?(lH d, J=7.8Hz), 6. 6(1H d, J=1. 9Hz)

e 2 '

7 3(FH A, 3=23Hz), /.%%(—]:H—brj—8 I6(TIH br), 8- 47¢
EXH, K_% EC AaElH, s), 12, 11(1H, °s) . MS: 389, 391( MtH) +

ERIN QONHz  d6-DVBO)- 5.1 22-2 Qo/1nu A—4—12(1 50

=

H M, 6.4 40P ﬂ$M%ﬁ%@3W%1ﬁﬁﬂl
,&sw1§§;$%£E§wﬂgﬁaméW£@M§éﬁQM%m,5 30
4%£L N:Y‘%( AGENHA 64, DNBO) 53 11( B8P, BEY 13+ ) ] 415981P5, 1508) 4B. 7
(|1H, " M|, & 0B(dH=8 QH /). I0(AH, 1H §)r B). 06(AH &) ,s) , 8.39 (1H
- 47( 1H S)s 11 MdlH W, J=S G )1H 24, 7(4H, dus) , B S(18Dbrs) .
(MiH) + 5@5 4R MEBEB(MFH) + 508 46 MS 388(N%FD+ 509

~——

~

4 \Y/S) = {/(
E’b }Jpzogéz + %dél /%)ﬁlt 4%391 ‘%58 1a275§§)1(2
4%% 4dél(M+PHg31 4%&?4@
gt

\ 515 'h%@b& %§é% %éﬁh b
VE: 356(M+4%6|~3 bsﬂfs) %6 VS 368( MtH) +

1H-NMR.(400MHz, d6-DMS0) 5:1.00-1.59(13H,m),2.64-2
.75(2H,m),3.54-3.69(2H,m),4.63-4.76(1H,m),6.55-
6.64 (1H,m),7.35-7.39(1H,m),8.50(1H,s),10.79-10.
83(1H,m),11.91(1H,s).MS:378 (M+H) +

| 496 | 41

1H-NMR (400MHz, d6-DMS0O) 5:1.54-1.62(2H,m) ,1.73-1.
86(4H,m),1.96-2.27(4H,m) ,2.54-2.61(3H,m),2.67 (2
497 41 |H,t,J=6.0Hz),3.57(2H,t,J=6.0Hz),4.63(1H,s),6.56
' '|-6.59(1H,m),7.36-7.39(1H,m),8.49-8.51(1H,m), 10.
83(1H,s),11.93(1H,s).MS:378 (M+H) +

1H-NMR (400MHz, d6-DMS0O)&:1.41-1.49(2H,m) ,1.77-1.
' 82(2H,m),1.84-1.89(2H,m),2.15-2.22(4H,m),2.41-2
498 41 |.48(3H,m),2.71(2H,t,J=6.0Hz),3.66(2H,t,J=6.0Hz)
,4.76(1H,s),6.61-6.63(1H,m),7.36-7.37(1H,m),8.5
0(1H,s),10.79(1H,s),11.92(1H,s) .MS:378 (M+H) +

1H-NMR (400MHz, d6-DMSO) &:1.42-1.49(2H, m) ,1.73-1.
80 (4H,m),1.83-1.89(2H,m),1.97-2.03(2H,m),2.09-2
.13(1H,m),2.18-2.23(2H,m),2.68(2H,t,J=6.0Hz), 3.
499 41 |61(2H,t,J=6.0Hz),4.17-4.21(1H,m),6.48(1H,dd, J=1
' .9,3.5Hz),6.99(1H,br),7.12(1H,dd, J=2.5,3.5Hz),7
.79(1H,br),8.37(1H,S),10.11(1H,d,J=8.3H2),11.46

(1H,s) .MS:390 (M+H) +
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L519 46 Ms: 370( MtH) + 520 46 Ms: 377(M+H) + 521 46

MB: 379(MtH) + 522 46 MS: 382( MrH) + 523 46 Ms: 394( M+H) +
WG 26h7467906: 378( MrH) + 525 46 MS: 378( MrH) +  526rPdBJIP2006/326327

MS: 393(M+H) + 527 46 Ms: 426(MrH)+ 528 46 MS: 342

(MtH) + 529 46 Ms: 384 (M+H) + 530 47 MS: 368( M+H) +

531 47 MS: 35,4 (M+H)+ 532 47 MS: 354 (M+H) + . 533

47 NB: 354( MtH) + 534 47 MEB: 368(N%kb+

Tadlk NNR(AQ0MHz), d6- DVBO) b: 1. 13-1. 27(1H, ), 1.43-1. 52
(21 %y T 62=1 73 (4Hy ,‘i./ 1. .91r (5 M,

ER. Q7- 3 v/ . '
A2(BH 1) 3. 54-3- 67/ 5H-m 4. 004
1Hbr s) ,|6- B30 WH(OME amder DRSS d(-A ) ﬁggém 1711
s) | 7. 82(| D9 (AH 0. E4(1 04 Zora) (V583 - +B536=3PHZ) ,

50NMB:| 440( MeH)2#, t, J=5.9Hz) ,5.07 (1H,d, J=8.7Hz), 7.12 (1H, br)

1H{ NVR( 400z 1d6-1INEE@) .6 51 158-. ,42(8H, 11, 3. 04 B1 ( 11537, J=8

47 166(4H, MuA. 1P 478361}(1&45")1\456 :8371 @4+ (4 H, n),6 87 7

"6 BH, 11, iR %(ﬁmzl%éltbﬁéb ,1610 %

e T %@%@ gk

5dﬂ(cqnlc 3(1H ,J= 7.18 (1H,br) 7 89 lH br),8.06(
‘ s),8.46(1H,s),10.05(1H,d, J=8.6H ) 12. 79(1H br)
.MS:381(M+H)+
1H—NMR(4OOMHz,d6—DMSO)6:1.43—1.51(2H,m),1.77—1.
80 (2H,m),1.83-1.90(2H,m),2.03-2.09(2H,m),2.12-2
502 | 41 |.17(1H,m),2.33-2.40(3H,m),2.70(2H,t,J=6.0Hz),2.
89-2.93(2H,m), 3.61(2H,t,J=6.0Hz),4.87 (1H,s),7.9
8(1H,s),10.94(1H,s),12.95(1H,br) .MS:379 (M+H) +
1H-NMR (400MHz,d6-DMS0O) &:1.45-1.52(2H,m),1.79-1.
‘ 84 (2H,m),1.87-1.95(2H,m),2.06-2.10(2H,m) ,2.14-2
503 | 41 |.19(1H,m),2.28-2.38(2H,m),2.95-3.02(2H,m),4.48(
2H,s),4.82(1H,s),7.98(1H,s),8.33(1H,s),10.95(1H
s),12.99(1H,br) .MS:356 (M+H) + ' '
1H-NMR (400MHz, d6-DMS0)5:1.83-1.90(2H, m) ,1.93-1.
99 (2H,m),2.08-2.13(1H,m),2.23-2.29(5H,m),2.32-2"
504 | 43 |.36(3H,m),4.27(1H,d,J=7.8Hz),6.6(1H,d,J=1.9Hz),
7.3(14,t,J=2.3Hz),7.53(1H,br),8.16(1H,br),8.47(
1H,s),10.94(1H,s),12.11(1H,'s) .MS:389, 391 (M+H) +
1H-NMR (400MHz, d6-DMS0) 8:1.22-2.33(10H, m) ,4.12 (1
m),6.44(1H,m),7.03(1H,m),7.14(1H,m),7.64(1H,m

-s .

505 | 43

),8.39(1H,s),10.25(1H,m),11.48(1H,s) .MS:345 (M+H
)t _ '
_ 1H-NMR (400MHz, d6-DMS0) d:1.68-2.38(13H,m),4.98-5
506 13 .02(1H,m),7.08(1H,brs),7.90(1H,brs),8.06(1H,s),
8.47(1H,s),10.4(1H,d,J=8.6Hz),12.7(1H,brs) .MS:3

30 (M+H) +

507 45 |MS:366(M+H)

(
508 | 46 MS:388(M+H)
509 | 46 |MS:387 (M+H)+
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1H NVR( 400MHz, d6- DMVBO) 6: 1. 47-2. 22(9H, m), 4. 59(1H 540
49 ,m,4.83(2H,n),6.59(1H m,6.98(1H nm, 7. 20(1H m.

WQ Z0078¢704) m) , 8. 33(1H, m), 8. 37(1H, m, 9. 34( 1H, m) , BAT/IP2006/326327
.53(1H, s). Ms: 389( M+H) +
1H NVR( 400MHz, d6- DMBO) 5: 1. 49-2. 36(7H, m) , 4. 63(1H 541
219nr)m,491(2Hnr),661(1Hnr),698(1Hrr) 7.21
1H

Tab¥e 77% 1&bnid8) 32(1H n) 9. 15(2H m,9.39(1H, M, 11

54CIH-s) V5409 WH)+ 54249 M5 442,442
EZkH- NE 40z, d6- DVBO) 5: 1. 41- 2. 33(8H m, 4. 61(1H 543

gl_lnn RR(\/1I_IM A QELAll A 7 21/

(N
Ty, Vo JJI LT Lty, I.LJ.\J.II,II,

y -4 86(
5&9;37@#% 3P H—Hﬁ 7 88(1H n) 8 32(1H m 9

5Bh(|1146m | MI: BT M) VE: 389( MeH) + 544 49 ME: 394( MrH) +

5545 4% NBISSAIMMDH) +

5 15F|NMR( 409z, a6 OMBO) 5: 1. 45- 1. 51(2H, ), 1. 59-1. 62
5121 We | s B L (2H M , 1.81-1. 92 (4Hm , 2.07-2

5%% \%ﬁijy § ?ﬁgﬁ%ﬁﬂkéé :5 69-3.87(8H, Ny, 4. 20 546 49
G AL eu AT A T PN G SIS
537 |a o |15 a0 ¥4t 66(1H s) 8 86-8 89(1H m 1

: 51890(4154 W%ﬁ%%ﬁﬁ)(mm + 547 49 NMS: 405(MEH) +
.5 16+ [NMR( 40094870 6+DVMBO) . 5: 1. 75-1. 87(2H, m) , 1. 98- 2.
534 (12H aM |, s 147 2(83{ 4, m) , 4. 25-4. 35(1H m), 4. 50-4 83
5270 We [ s 3B (A0 m , 6.85 (ITH d, J=9. O#) ,
5 _754‘4@,‘%“;8%»@ by G575
ST o ik o U fr Ty 78S by 7SSt T
-52é6g14-§d1\4|5-‘73778-|@4+ﬂh 4 (l1|-|' s) I\/R\QR;?z(i\lu-l-l):u. A
52 bt |NMR( 40034/ I BIMBOD) 5: 1. 75-1,. 87(2H, n) , 1. 98-2

8
526([2H )| 125 133 2(1BB(¥H, m) , 4. 25- 4. 35(1H, M), 4. 50-4 549 49
583(]2H a1) | 165 382 6(MBf1H M) , 6. 85(1H, d, J=9. OHz) , 7.

528 | 46 |MS:342 (M+H)+
529 | 46 |MS:384 (M+H)+
530 | 47 |MS:368 (M+H)+
531 | 47 |MS:354 (M+H)+
(M+H) +
) +

532 47 | MS:354 (M+H

533 47 |MS:354 (M+H .

534 | 47 |MS:368 (M+H)+ /

1H-NMR (400MHz,d6-DMSO)&:1.13-1.27(1H,m},1.43-1.
52 (2H,m),1.62-1.73(4H,m),1.78-1.91(5H,m),2.07-2
535 47 | .42 (6H,m),3.54-3.67(5H, m),4.00-4.13(1H,m),4.53(
1H,brs), 6.35-6.43(1H,m),7.18-7.20(1H,m),7.70(1H
s),7.82(1H,m),11.64 (1H,brs) .MS:383 (M+H) +

536 | 49 |[MS:440 (M+H)+ '

1H-NMR (400MHz, d6-DMS0O) 5:1.58-2.42(8H,m), 3.04-3.
66(4H,m),4.19—4.38{1H,m),6.37—6.54(1H,m),6.87—7
.96(8H,m),8.36(1H,s),10.08-10.26(1H,m),11.42(1H
,brs) .MS:376 (M+H) +

538 49 [MS:421 (M+H)+

539 49 | MS:408 (M+H)+

537 47
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03-7.10(1H, m, 7.05(1H, br), 7. 83(1H, br), 7. 85(1H, d
d, J=9.0, 2. 2Hz), 8. 38(1H, s), 8. 51(1H, d, J=2. 2Hz), 10
WO 3@¢Aarieay J=7. 7Hz), 11. 43(1H, s) . M5: 388( MtH) + - . PEOINAWG6/326327
2007/ 077949 PCT/ JP2006/ 326327 Table 72(contd.) Ex REX
Data 1H NVR(400MHz, d6' - DMSO) 5: 1. 83-1.94(2H, m, 2. 01- 2.
18(2H, m,2.18-2.36(4H m, 4.27-4.38(1H nm, 4. 46-5 550 49
09(2H,n), 6. 38-6.45(1H,n), 6. 87(1H, d, J=9. 5Hz), 7.
Tal@ﬂeﬁilééiﬂtm 7. 05(1H br) 7. 83(1H br) 8 24(1H, d

u d_iaf 2 orlL),o JU\J.H b),v Ul =

B H, Jfta THz) , 11 . 45.(1H, s) . MB : 408 (MrH)

1C KR 400Mz d6

14(|2H, M|, JQHWF?(%QWH@MDP?&QW?&L h?r) 2 o8 qm)y, 4589 (1H
53% 8 (2,I-m)m)4 8%(28.16) 44. $AH M), 6. BB(1HHR) o7 - 38G1H, m)
T 7301, m) 8. 33 (1H,m),8.37 (1H,m), 9.34 (1H,m) , 11
02- 7 07( 1+ 1) 17, OB(M$t BBY (17+7P¢ 1H, dd, J=8. 9, 2. 5H

2.7 80(1fthMR84@@Méft§é Bdd) 8 145§42Lm¢(1@ a5, 4-63 1H

(1H, d, J57.,Hz) g ﬂkbsélbfh ﬂ! ,7.21(1H, m)
SRt b IR B S
SEAN

. Hni’4_5 l1u’w\’c -91’ e
| 5424 ) M8 3442 4)474114 M7 97(1|-g, ddf\]—g_g 2_Aby
‘)8%(WWWHMMMﬁ§W%mMﬁW%@ﬂMM46H

)
1

5%:7._6 )| A 7986 25, VE: @250 M) , 6. 95 (1H,m), 7.21 (1H, m)
4

Pt INVR( 4D0NH2 (iBH DVEC) 674 ( B, @) OD( 88K 1) mP, 8132 (1H,m) , 9.
22(]2H, M)}, 24 20K ZmA2( 2H5 BY 14, 28: r454®$3k—Mm)1)6 42-6 553
549 | 45 (s Moy @+§9+(1H dd,. J=8. 4. GFE) . 7.04
sha™h M)l ms /389 (M d e YR T o7

. UIF 7. LU |_| D 1 59 1
Rl ?_H'Z)s ﬁpﬁ 8 Ql%gé'ﬁéﬂzzg 6 T% ; %zé?&% 9 07-2
1H-NNR(4ookﬂ&1%6mtm% % %%iaHs@é ‘% 3{8H,m),4.20-
528(|6H ) | 4- %841H4m(24|ﬁi EH; 55, 6. B8 QkﬁhilﬁrTb(ﬁ 96 1H,d

,J=9.0Hz),7.28-7.29(1H,m) 7 91 (1H,dd,J=2.4,9.1H
z),8.52 8.53(1H,m), 8,66(1H s), 8 86-8. 89(1H m), 1
B 1.90(1H,brs) .MS:566 (M+H) +
547 | 49 |MS:405 (M+H)+ -
1H-NMR (400MHz, d6-DMS0).5:1.75-1.87 (2H, m) ,1.98-2.
14 (2H,m),2.14-2.33(4H,m),4.25-4.35(1H, m),4.50-4
: .83(2H,m), 6.38-6.45(1H,m), 6.85(1H,d, J=9.0Hz),7
548 | 49 |03-7.10(1H,m),7.05(1H,br),7.83(1H,br),7.85(1H,d
d,J=9.0,2.2Hz),8.38(1H,s),8.51(1H,d,J=2.2Hz), 10
.36(1H,d, J=7.7Hz),11.43(1H,s) .

'MS:388 (M+H) + -

1H-NMR (400MHz, d6-DMS0O) &:1.75-1.87 (2H, m) ,1.98-2.
14 (2H,m),2.14-2.33(4H,m),4.25-4.35(1H, m),4.50-4
.83(2H,m), 6.38-6.45(1H,m), 6.85(1H,d,J=9.0Hz), 7.
03-7.10(1H,m),7.05(1H,br),7.83(1H,br),7.85(1H,d
d,J=9.0,2.2Hz),8.38(1H,s),8.51(1H,d, J=2.2Hz), 10
.36(1H,d, J=7.7Hz),11.43(1H,s) .MS:388 (M+H) +

549 49
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554 49 H, brs),7.82(1H, brs), 8.05(1H,s), 8. 11(1H, s), 8. 42(
1H,s),9.18. (1H,d, J=8.5Hz), 12. 9(1H, brs) . M5: - 395(M+ H) +

W bboKWRO4DOMz , d6- DVSO) 5:
06(4H, M), 2. 16-2. 21(2H, M), 4. 50- 4. 60( 2H, m) , 4. 99( 1

1.60-1. 67(2H, m, 1. 96- PCT/IP2006/326327

555

49 H, brs), 6.59(1H,s), 7. 00(1H, brs), 7. 20(1H, s), 7. 80(

1H, brs), 8. 22(1H, d, J=1. 9Hz) , 8. 34(1H, s), 8. 55( 1H, d

,J=1.9Hz), 9. 43(1H,d, J=8.5Hz), 11. 5(1H, s) . M5: 422( MH) +
. Tab2517ﬁlba@@azp77949 PCT/ JP2006/ 326327 Tabl e
‘(L\L, II . FKCI I:)( EX leld
EkH 40fMHz, d6- DVBO) 5: 1. 22-2. 03(8H, ) , 4. 58- 4.
67(5H M), 5.38(1H brs) 6-58-6 59(1H m-6-97(1H b 556 49
rs)|, 7. 1. TH 28R H 0§UHZ 46 7D1‘A%<€>1$+ }1)83'}7']75%“-!2%@ ),2.01-2.
), §. 31( IH, &)219,.180(AH &;3=86 CHz)m 114 54 (1H, 3§ (Mbim) 39446-5
5§&TFD +|.09(2H,m),6.38-6.45(1H,m),6.87(1H,d,J=9.5Hz), 7.
Nl\‘}F%(4cm4w1z T6¢ DVGE) 57 103012, UB( SH, 813 ( BH 38¢ 2HB . 24 (1H, d
, bris), 4.8, =564 1H gz 6, 736 (B8 (dH Mo B(Ld(dHib2 . @152
i9Af.S)17 1§8 71}20&1J’Lﬂ?71¥z 6:(%"11@&@1) ; $) 0[%“1‘b§ 1M 8 B+
L2 ] RS
ek 1@%@%%@ R "% %g%ém
4y 66: 10 BEnh(f 145 0850 oty Mw
‘5%§?7égZ(1Q?hﬁ Q%Q%nh éﬁh%H§©r ) 88-9 3 =8.9,2. 5H
.,11.53(|F¥h@7“&ﬁﬂ2@ m&yga 38(1H,s), 8. 42 8 45(1H m),10.35
1H- [NVR( 4100MHzd 0= DVBG b; 111 282 P1132¢ BHI$) 431 60+ H) + 559
49 [80( 3H, 19~ 6vd 14 Adsy , d628MF0BE( 2H3 B3 1 798528, AD(B. 05~ 2.
-Hm 92?7219 r$7 élﬂm} 41141{5[3 (AHi B(sh, s M2 405-4. 52 (
5(M4$4§ + §§ ) 6. 54-86¢4 9§(§tb€)89 1H d
18-12.49 20(2 mz «%11% 42 m 2, 5152583k, s 4o33(hny
),8.53(1H dd,J=2.4,0.4Hz),8.59(1H,s),9.26(1H,d,
J=7.6Hz),11.79(1H,s).MS:427 (M+H) + .
1H-NMR (400MHz, d6-DMS0) 5:1.80-2.00 (4H,m),2.11-2.
22 (2H,m),2.29-2.42(2H,m),4.28-4.40(3H,m), 6.42-6
cc3 | 49 .48 (1H,m), 6.89(1H,dd, J=8.0,4.6Hz),7.04 (1H,br),7
.05-7.10(1H,m),7.74(1H,br),8.21(1H,dd,J=8.0,1.7
Hz),8.37(1H,s),8.42(1H,dd,J=4.6,1.7Hz),10.27 (1H
,d,J=7.7Hz),11.41(1H,s) .MS:408 (M+H)+ ’
1H-NMR (400MHz, d6-DMS0O) &:1.55-1.65(2H,m),2.02-2.
25(6H,m),4.38-4.44(2H,m),5.55-5.65(1H, m),7.10(1
554 | 49 |H,brs),7.82(1H,brs),8.05(1H,s),8.11(1H,s),8.42(
1H,s),9.18(1H,d, J=8.5Hz),12.9(1H, brs) .MS:395 (M+
H) + , _
1H-NMR (400MHz, d6-DMS0O) 8:1.60-1.67 (2H,m),1.96-2.
06 (4H,m),2.16-2.21(2H, m),4.50-4.60(2H,m),4.99(1
55 49 H,brs),6.59(1H,s),7.00(1H,brs),7.20(1H,s),7.80(
1H,brs),8.22(1H,d,J=1.9Hz),8.34(1H,s),8.55(1H,d
,J=1.9Hz),9.43(1H,d,J=8.5Hz),11.5(1H,s).MS:422(
M+H) +
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560 49 H, m),5.00(2H, s),5.96(1H, s), 6.94-6.97(1H m), 7. 37

(1H t, J
W@ 2008/0775¢

=3. OHz), 7. 90( 1H, s), 8. 14( 1H, dd, J=1. 8, 7. 7H

qdH, dd, J=2. 0, 4. 8Hz), 10. 95(1H, s), 11. 60( A¢4/TP2006/326327

,S). M5: 386( M+H) +
1H NVR(400MHz, d6- DVMSO) 6: 1. 71-1. 73(2H, m), 1. 98-1.

99(2H, m,

49 5. 10(

2.13(.2H, M, 2. 43-2. 54(4H, m), 4. 81(2H,s), 561
1H, brs), 7. 07(1H, d, J=4. OHz) , 7. 44(1H, s), 7. 90

Taﬁié’$)(goﬂﬂélﬂ d, J=5. IFE),lo 97(1H S) 11. 52(1H

A0 £ NA

: e
|o-Ba.

- 200 AN

o

. RN (Wl [\ W a¥a\\
o Tvirt |) U0 |vrr|\|a) + J.I_I' NVR \4UUIVI_IL Uo=-"rUIvViSU)

Matda 96 (2H, M) , 2.15. (2H

2 32(2H m 2. 47-2 54(2H m 4 _04(|H 562 49

7( 1H,
, brs)

s)Hﬂﬂm(‘l@Pﬂﬂ%’)d@-Wq}—ﬁdh%‘%l—&? (Ghag) 425824,
7 434 I, 53 , 78 BBE bt s) , 8. 39t A HH A ( JESNOHE . 97 (1H, b
A4 5) ., 1d-B3E A 1$) m VBT 386 Mr&h +1H 262, WO/ 5 (1H, brs

(24}
7107719498 P§ﬂ(ﬂﬁ?@p6932@82ﬁ d,Tabt e0H2( coNt 84 ) 1 Exs REXS :

d&
m
4.7
(1H
585, (10192
200
Dat
DT S

Dat ja }rrgggq , d6- Dwsc»a 1.97-1.99(2H, ), 2.16(2H

), 2. 218 45, 0P¢ | op3
)4 BT % ? Z?@iﬁ o.08 B fi(g‘*%e o5 (1
5%?%,%% ng 65 %? )83
564 50 M iH d . 5(IH,brs) $:394

; 1H—NNR(4OGWF&.ﬂ6-DNBC»b 1.46-2 22(13H,n),? 59(3 565

50 H, s),
.B8(1

41 DONMRY 49 OMH 554 A +HDMIOBS 4D( 262 np 6 T8HBRLH3H9 (3H

. 8 H,sa)1@,6644ksﬂd3&1m716165$)ﬂw5)326226m435&mH+m),
886 MS7 44 9L Mré) #1H,m) ,8.35-8.43 (1H, m), 9 33-9.45(1H,m)
1FtNNR(400ﬁtt5§61ﬁmﬁ¥3@s14é§1ﬂ+§944H n, 63(6H )

K 0 3. 9: 0
ol e AT S Tasia a0t

,9.27-9.37(1H,m) ,,11.53(1H,brs) .MS:405(M-H) -

1H NMR(4OOMHZ d6-DMS0)3:1.96-1.98(2H,m),2.15-2.

120(2H,m),2.31-2.37(2H4,m),2.51-2.58(2H,m),4.33(1

H,m),5.00(2H,s),5.96(1H,s),6.94-6.97(1H,m),7.37
(1H,t,J=3.0Hz),7.90(1H,s),8.14(1H,dd,J=1.8,7.7H
z),8.47(1H,dd,J=2.0,4.8Hz),10.95(1H,s),11.60(1H
s).MS:386 (M+H) +

1H-NMR (400MHz,d6~-DMS0)&:1.71-1.73(2H, m),1.98-1.
99 (2H,m),2.13(2H,m),2.43-2.54(4H,m) ,4.81(2H,s),
5.10(1H,brs),7.07(1H,d,J=4.9Hz),7.44 (1H,s),7.90
(1H,s),8.41(1H,d,J=5.1Hz),10.97(1H,s),11.52(1H,
s).MS:386(M+H)+,408 (M+Na) + : -

ST
555 4292
560 | 49
561 | 49
562 | 49

1H-NMR (400MHz,d6-DMS0O) &:1.94-1.96(2H,m) ,2.15(2H

m),2.26-2.32(2H,m),2.47-2.54 (24, m),4.04 (1H, m),
4.77(1H,s),5.59(1H,brs),7.06(1H,d,J=5.2Hz),7.32
(1H,brs),7.48(1H,s),7.88(1H,s),8.39(1H,d,J=5.0H
z),10.92(1H,s),11.58(1H,s) .MS5:386 (M+H) +
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,6.06(1H, s),6.49-6.51(1H m), 7. 23-7.25(1H m), 7. 8
4-7.87(1H, M, 8. 71(1H, s), 11. 63( 1H, brs). M5: 410( M+ H) +
W bboVRO4DONHz , d6- DVBO) 5: 1. 45- 2. 33( 7H, ) , 3. 80(Bir/Ji6@s/326327
3 ,s),4.07(1H m, 4. 46(.1H m, 6. 07(2H, s), 6. 43(1H, m)
,7.11(1H m, 8.13(1Hs.), 8. 84(1H m, 11. 31(1H s). M S
356 (M+H) +
1H NMVR( 400MHz, d6- DVBO) 6: 1. 40- 2. 45(13H, m), 4. 11(1 569
TaLSBeHYIricén*éé()lH s),6.45(1H ), 7. 14(1H m), 7. 86(1H, s

NN/ A1l A\ O oOofatl N AN 7/ a1 N\ a4 a4/l a1

%% H—s)5 8- 60(IH ™M 16-—77(1H S, T 41(1H )

E.XNE)I

1 HEIN IK ﬂﬂl\/l—|7 HR

53 's), 3. G608IR gsowwqusw@ol( 155998 98,

13(1H LB ,126(218+%)3@ 2R (MM, %@461123@4(12#51)1) M - 03

° E} %% MtH) 483 (2H,s),5.70(1H, s), 7.70(1H,d,J=9.0Hz),7. 33
i NIVR( 400NHzs 67 DMSQ 15, 4) 2 28 PTH 124, J9 2 24 39(BHz 574. 60 (

3 [H, -s)|, ¥ 093+ W)HA 320 49 B{RH M) 1 6. dd (1, &) . Ms 1286 (M+
(1H,n),8]j.)l(1H s),9.33(1H m, 10. 88(1H, s), 11. 32(

56A" 2{5,0', 696( |er—|7 573 52

ii% 1§ EEE+ : I\K" AD0L AL NA LD

\'A®reavae) ‘-|- v '-l'- 04 V]

| -253 V\bﬂ% %9;% 9 r%23634\2 F,g-”ﬁ ;,grgg
522 (|cont d.5- Re 959( S%V%Hsa ‘h% T5¥6 (5], m
. MB:| 384 OM@$5 8(1H, ) O (1H,m),11.71( MS 326.2(
1H- NVR( 4000Hz, d6- DVBO) 5: 1 36 1. 42(2Hm 1 57 1.

560(|[4H,0m) | Ms 78t A (MM PH, ), 1. 93-1. 99(2H, m, 2. 05- 2

1H-NMR (400MHz, d6-DMS0O) 8:1.43-1.50(4H,m),1.63 (6H
s),1.65—1,74(3H,m),1.87-1.94(3H,m),2.03—2.11(1

m),2.21-2.24(2H,m),4.30-4.34 (1H,m) ,4.53(1H, s)

,6.06(1H,s),6.49-6.51(1H,m),7.23-7.25(1H,m), 7.8
4-7.87(1H,m),8.71(1H,s),11.63(1H,brs) .MS:410 (M+
H) + B
1H-NMR (400MHz, d6-DMSO) 8:1.45-2.33(7H,m),3.80 (3H
s),4.07(1H,m),4.46(1H,m),6.07 (2H,s),6.43(1H,m)
,7.11(1H,m),8.13(1H,s),8.84(1H,m),11.31(1lH,s).M
S:356 (M+H) +

1H-NMR (400MHz, d6-DMS0O) 8:1.40-2.45(13H,m),4.11(1

m),4.44(1H,s),6.45(1H,m),7.14(1H,m),7.86(1H,s

},8.32(1H,s),8.60(1H,m),10.77(1H,s),11.41(1H,s)
.MS:327 (M+H) + ’ -

1H-NMR (400MHz, d6-DMS0) 8:1.47-2.25(7H, m) ,2.31(3H
s),3.96(3H,s),4.10(1H,m),4.50(1H,s),6.46(1H,m)
,7.13(1H,m),8.16(1H,s),9.12(1H,m),11.39(1H,s) .M

$:328 (M+H) + :

1H-NMR (400MHz, d6-DMS0) 8:1.29-2.27 (12H,m) ,2.31(3
H,s),4.09(1H,m),4.32-4.37(2H,m), 6.44(1H,m),7.12
(1H,m),8.11(1H,s),9.33(1H,m),10.88(1H,s),11.32¢
1H,s) .MS:341 (M+H) +

572 | 54 |MS:398(M+H)+

573 | 54 |MS:366(MFH)+

574 | 54 |MS:439(M-H)
575 | 54 |MS:384 (M+H)+

567 50

568 53

569 | 53

570 | 53

571 53

+
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578 55 09(1H, M, 2.27-2.31(2H, M, 4. 00-4. 04(1H m, 4. 48(
1H,s).,6.11(.1H,d, J=16. 1Hz), 6. 10-6. . 13(1H, ), 6. 42-
WG 20040244y , 7. 16-7. 18(1H, m, 7. 91(1H, d, J=16. | P&)/JP2006/326327
8.21(1H, s), 11. 53(1H, brs). Ms: 335( M+H) +
1H NVR(400MHz, d6- DVBO) 5: 1. 45-2. 69(13H, m, 4.19(1 E579
61 H mM,4.53.(1H,s),6.54(1H m, 7. 25(1H, ), 8. 43(1H, s
),8.75(1H, m, 11. 68(1H, s), Ms5: 367( MtH) +, 365(M H) - - 254
Tam2®97685{12849 PCT/ JP2006/ 326327 CLAIMS 1. A
cot ec—pyridime compound TEpresented by the . -
-E&Ollgﬁ; nodeamula (1): RLN N2 XR(l) R4 42 R,

r ef % (i s N-orCR3—Mis—{CH2 - m—mi+s—0—or—1 D1

o7& |- I-540r M%\/\ﬂn‘}o Hﬂ'l’(lil/) whl ch may he substituyt ari 10 R2
573 |- H94r| MSuR84 BIHH) +which may be substituted, R3 is
“H,| hal olgem; NIoR (4 0tz ad &yDMIB) Thl nd§-bed2 s2bsn t Ut 8d-1.
" ROY is -Horatnghes pary+1 whd ch jmypbe. 885t 99 U2iedn) RA205-2
i s |a brildoesl 1 ng) 97 oxp- 23 £ ipy) Pe. s0b5t 04 utepn) , 4548 (
>F8 i o 9{1@@ S@'ff £, érﬁrﬁéhﬁ{s 0§P1 60851 $t1MGNPf 6. 42-
hallogen, & 1P H%‘y ﬁf 301 [, h PR o 24 kil bV 11,
al kenyl , | o-Di} f alf Vs Pp Ofs P rﬂ@”??éﬁ%ki -

hat erocy\
LAY A\“AY]

| “hetleroc yc]r%al}“ﬂ%ﬁ @OM%ﬁud@‘%%b$eB ﬁét%rg%l(%ﬂ_l m) e‘é\c?’lg
58P V\/rﬁlch #bbH i $ Lt @do4 (1H,m), 7.25(1H,m], 8. 43¢
(1H,m),11.68(1H,s),MS:367 (M+H)+, 365 (M )—

)

\<
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20 provided that when R5 is 5-nenbered heteroaryl, X

is -CR3, or R41 and R5 nay be |linked via a specific
wo ovcoiomal group -255 WO 2007/ 077949 PCT/JP2006/326327

PCT/ JP2006/ 326327 to form bival ent groups shown

below. H NH\WWT--ON A NNROH (I-A (I-B)

(1-C wherein RAis -H opaqyKjsWhi ch may be

substituted, or pharmaceutically acceptable salts

thereof. 5 2. The conpound according to claiml,

wherein RL is -H or lower alkyl which may be

substituted with a group selected fromthe group

consi sting of nono- or di-lower alkylamno and

-0-lower alkyl, 10 R2 is -Hor lower alkyl, R3is -H

or - 1 bued adRgensedspy T udede wreRPAUER otipPEeFeRted byr bhRe

the group consisting of halogen, mono- or di-Iower
fOélkyLaU1ﬁg;mahd ¢ytkic amno, RO1 is -H or

het eroaryl ' which may be substituted with 15 cyano,

R42 is bridged cyclR¢ hydrocarbon or aza-bridged

cycllc hydr ocar bon, \each Qf which nmay be substituted,
R5 is a group sel ect ¥ e group consisting of
hal ogen, cyano, R al kpl car bonyl , | ower

al kyl oxycar bonyl', 2 rbgnyl (ryfornyl,

« am di nooxycar bonyl , ani ooxyRRar bohyl , guani di no,
car bamoyl , - C(=0) _5- -1256 WD 2007/ 077949
PCT/ JP2006/ 326327 (R Ne&met erocycl oal kyl ,
-C(=0)-5- or -6-nenbere

wherein

X is N or CR’,

M is (CHy)m; m is 0 or 1,

R! is -H or lower alkyl which méy be substituted,

R® is -H or lower aikyl which may be substituted,

R® is -H, halogen, or lower alkyl which may-be
substituted, l

R is -H or heterocaryl which may-be substituted,

R* is a bridged ring group which hay be substituted,

R> is a group selected from the group cénsiSting of
halogen,.cyano, acyl, acylamino, lower alkyl, lowef alkenyl,
-O-lower alkyl, 5- or 6é-membered heferocycloalkyl, 5- ox
6-membered heterocycloalkenyl, and 5-membered heterocaryl,
each of which may be substituted,

providedthatwhenRsis5—memberedheteroaryl,)(is—CR%

or R* and R® may be linked via a specific functional group
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heteroaryl, l[ower alkyl, |ower alkenyl, -0-Iower

al kyl, 5- or 6-nenbered heterocycl oal kyl, and
wh20mobmied heteroaryl, each of which may be PCT/JP2006/326327

substituted, 5 prOV|ded that when R5 i's 5-nenbered

heteroaryl, X is -CR3. 3. The conpound accordlng to

claiml1 or'2, wherein R 42 is adamantyl,

bi cycl o[ 2. 2. 1] heptyl or tropanyl, each of which may

be substituted. 10 4. The co und according to claim
to1f01?“okPl%al%%r%]F‘PPPPSSh%W%an%g%yI 5- nenber ed

heteroaryl, |ower alkyl Carbonyl, each of whi ‘my

be substituted with NH2, hydroxynethyl o, OH ;15 or
_tHy be Iinked%@ speci fic f}?auN)nal

R9' and

group tg form(l-A. or and R5 nmay bé) |InkEgAVIa
a specifac functional §T@*p to form (=8N or 1 and
R5may be‘W nked via a specific functional group 20 to
form(I- wherein RA is -CT( =0 -C(=0)NH | ower al kyl

whi ch gp be ‘substituteg_yyh | over al kyldx@) 5. The
conpoun 59 cording to claim’, 2 or 3, wherein R5 is
oxadi azol e or, thladlazole each of which may be 25

substhe g . R* 457 WO Z0GEYI7 FO4S TPOHY) B0 B/ E6d21t e,
A conpound sel ected from those descri bed bel ow 1)

| or@m@nrﬁaqams;amzy@c@{mtablqahé@@tg yhaweadl- 1H

pyrrolo[2 3-b] pyri di ne-5-car boxam de 5 2)
4-{[(3-exo)-8-(5- Cyanopyri di n-2-yl ) - 8- azablcyclo[s 2.1

oct -B- yriancorndeutt pyreot @ 29 3tb] pyaindi he- 8heaeboxani d

e 3) _

rel -#- {i[s( HR 23, ISwss) -28-Kshid mbniycdd ansan teen -s2oyd fidmitreg} with
1H pyrrol o] 2, 3-b] pyri di ne- 5- car boxani de 4)

a grelupds € €dRe2R 3% bak-Prdiyw coxygddainant ahmdnd ]amd'lo}l-ower
10 1H pyrrol of 2, 3-b] pyri di ne- 5- car boxam de

‘alkylamino and -O-lower alkyl,

R®> is -H or lower alkyl,

R?® is -H or-lower alkyl substituted with a group _-seiected
from the group consisting of haldgen, mono- or di-lower
alkylaﬁino, and cyclic amino,

R* is -H or heteroaryl ‘which may-be Substitutéd'with
cyano, |

R*? is bridged cyclic hydrocarbon or aza-bridged cyclic .
hydrocarbon, each of which may be substituted,

R®> is a éroup selected from the group éonsisting of
halogen, cyano, loweralkylcarbonyl, lower alkyloxycarbonyl,

hydroxycarbonyl, formyl, amidinooxycarbonyl,

guanidinooxycarbonyl, guanidino, carbamoyl, -C(=0) =5- or
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)4 {[(3-ex0)-8-(5-Nitropyridin-2-yl)-8-azabicyc.|of 3.
2.1]

W@MO—7@77§9I49] am no}- 1H pyrrol o[ 2, 3-b] pyri di ne- 5- cetbyapeac/326327
e 6) . _
rel-(ls, 3R 4R, 5S)-4-{[5-(5-Am no-1, 3, 4-t hi adi azol - 2-
yl)-1H pyrrol of 2, 3- b]pyr|d|n 4- yI]an1no}adanantan | - ol
) 15 7)
[ (3-ex g - (6- anoP%rlda2|n -yl)- bi cycl o
‘6f@ﬁ@bQ¥%@t SteTPaNT hod L H¥L pyTr 679} 223- OB]pngG hersd
car boxam de 8) .
het@roeers;3Flo4@r55)lkz¥l(,{sowsr(%rb&&rnepn;}wef 21hyl, 5-or
oxadi azol -5-yl ] -1H pyrrol o[ 2, 3-b] pyri di n- 4-yl } am no)
6—12@n)a@|aﬁgm@erpqyclggalkyl and 5- -mempbered heteroaryl, each
N- (Cyanonet hyl ) - N- net hyl - 4- ( 2- oxo- 3, 6- di hydr oi m dazo
of [vhbecll] pyyriotof2b St bt pyeddi n- 1( 2H) - yl ) adamant ane- 1-
car boxam de 10) -
7- [ (5 Syatwddamanitzan R yils) armerdhe BeH iheitg¢apa[r4,15-Blis 26R>.
pyri di ne- 6- car boxani-de -258 WD 2007/ 077949 -
PCT/ JP2006/ 326327 11)
rel-(1s,3R 4R 5S)-4-{[5-(1, 3, 4- Oxadi azol - 2. yl)-1H '
pyr r®l oftee Fdugmyridliaecs nd {regi o jdddmmiit am- 2 olhet2)lin R
2- Hydroxy-1|-(rel-4-{[ (I R 2R, 3S, 5s) - 5- hydr oxyadamant an-
is ?ad)fcirﬂa&myl nelicibipyrer.al.qf] Ele@tb’]lpgfflﬂhdpaﬁ‘rwll ,) ebbanofievth ch

ma - 5@4Sﬁ§ng@u8e5 D hydr opyrazol o[ 3, 4-d] pyrrol o[ 2, 3- b]

pyridin-1(2H)- yI)adanantan 1-y I]oxy}propanenitrile

14)

rel-N-{1-[ (I R 2R, 38 5s) - 5- Hydr oxyadamant an- 2-yl ] - 1, 6-

di hygr opys azoh9ddad- 4 RyFd oh @[ 2o %P&:ﬁb{rl din-cxyi } '\«Mereln
(2- met hoxyet hyl ) et hanedi am de 10 15)

SIfg c@?%%mb@lR 33m§§b5§éd5héygf8§Y E“EHWéﬂ‘éﬁ%gﬂcébﬂbnyl
di'hydr opyra. zol of 3, 4 d]pyrrolo[2 bl pyridin-3-yl}-N -

rel - R, 3S, 5s) - 5- Hydr.oxyadamant an- 2
OHdlhydropyrazolo[3 4-d] pyrrol o[ 2, 3-b] pyri di n-3=y1}-N -
15 (trans 4- met hoxycycl ohexyl ) et hanedi am de 17)

3- {14z @ 3 B2 DY 91 kB ARZ0L 4p 1l RY EhALRE 8nd1 )] roup

to form (I-A). '

.eaEﬁtQ¥|@Bbéﬂeﬂégnﬁgesugélltuted with NHj, hydrol%metﬁyl or

or R* and R> may be linked via a specific functional group

~to form (I-B).

or R** and R’ may be linked via a specific functional group
to form (I-C) wherein R® is -C(=0)-C(=0)NH-loweralkyl which

may be subStituted with lower alkyloxy.

5. The compound according to claim 1, 2 or 3, wherein

R® is oxadiazole or thiadiazole, each of which may be

‘substituted.
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pyridi n-1(2H) -yl ) adamant an-1 -yl ] oxy} propanenitrile 7.
The conpound according to any one of clains 1 to 6, 20
wa@ atod/ocospound bei ng an optically-active subste@iD#2006/326327
and/ or endo-exo isoner. 8. A process for preparing
the conpound represented by the followng fornmula
(Il) or salts thereof: -259 WO 2007/077949
PCT/ JP2006/ 326327 R N TN R2i_ < \X N (Il) ~ R
R42 NN -M O wherein Rl, R2, R42, X and Mare as
defined in claiml1; R' is suitable substituent. by
reacting the conpound represented by the follow ng
forrfd & ®MRUY néf seleqfed N NhSE -gesqrikgd ka%lwo
wherein R1, R2,. R' and Lv are as defined above; wth
1) adpf | W 3R o6 heB i ey ke bat &l byemo22 W ARR1na - dH-The

conpound according to any one of clains 1 to 7, said

pyromboldd bel mgr Ldede as-eankdkenhddt . 10. The conpound

according to any one of clainms 1 to 7, said conpound

2) bet hf(Ysego 08+t ( eatyandporipievenylir8eagebicyslo[3.2.1]
i ncluding rejection during organ/tissue

oct ¥ anghpl ant md | ohti-pyit oo hiAe3dbiprsedinaubtcprkboxamide
sclerosis, rheumatoid arthritis,

- 3) rel—4—{[(lR;2S,3S,55)—5—Hydroxyadamantan—2fyl]amino}—

1H-pyrrolo[2, 3-b]lpyridine-5-carboxamide
4) rel—4-{{(1R,2R,35,55)—5—Hydroxyadamantan—2—yl]amino}—
1H-pyrrolo[2,3-blpyridine-5-carboxamide

5)4-{[(3-ex0)-8-(5-Nitropyridin-2-yl)=-8-azabicyclo[3.2.1]

bct—3—yl]amino}-lH—pyrrolo[Z,3—b]pyridine—S—carboxaﬁide

6) rel-(1ls,3R,4R,5S8)-4-{[5-(5-Amino-1,3,4-thiadiazol-2-
yl)—lH—pyrrolo[Z,3—b]pyridin—4—yl]amino}adamantan—l—ol
%) 4—{[(3—exo)—8—(6—Cyanopyridazin—3—yl)—8—azabicyclo )
t3.2.1]oct—3—yl]amino} 1H-pyrrolo(2,3~ b]lpyridine-5-
carboxamide

8) rel—(1s,3R,4R,SS)—4—({5-[3—(Hydroxymethyl)—1,2,4—'
oxadiazol-5-yl]-1H-pyrrolo[2,3-b]pyridin-4-yl}amino)
adémantan—l—oi

9) N—(Cyanomethyl)—N—methyl—4—(2—oxo—3,6fdihydroimidazo
[4,5-d]pyrrolo[2,3-b]lpyridin-1(2H)-yl)adamantane-1-
carboxamide

10) 7—[(5—Cyanoadamantan—2-yl)amino]—3H—imidazo[4;5—b]

pyridine-6-carboxamide
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psoriasis, asthma, atopy, Alzheiner's disease, tunors,
pl asmacyti c nyel oma and | eukem a in human bei ngs or

w@eiomai™49 . - 260 WO 2007/ 077949 PCT/ JP2006/ 3263R7T/JP2006/326327

medi canment contai ning the conpound according to any
one of clains 1 to 7 as an active ingredient. 12. A
medi canent contai ni ng the conpound according to 5 any
one of claims 1 to 7 as, an active ingredient, with a
pharmaceutical |y acceptab e carrier Qr excipient._ 13.
11/\f%huélﬁn%%séR85%J¢&35 ?nﬁ?b?téroﬁﬁﬂb?Fgﬂng “Yhe1H-
nﬁgund according to anﬁ one of claims-1 to 7. 10 14.
pyArofet hod- bbPY¥%@h$TﬁgYh PdRoprEGBARFAG~dirsdases
including rejection during organ/tissue
121rén%pdaﬂxﬂtlohrela&tbiﬁﬁ%néRdB§eé§éS5 ~htifrpplyadamantan-
sclerosis, rheumatoid arthritis, psoriasis, asthma,
Z—ﬁibﬁwihﬁdZhﬁfpﬁrrgldiéeésbJpvaﬁﬁi975151bﬁébﬁaéy?iC
nyel oma. and | eukem a in human beings or aninmals, said
13heBhoﬁ4eoapoxerag6aanhmdsopara@nloﬂ3tHedépmpcgﬁd[Z 3-b]
according to any one of clains 1 to 7 to human bei ngs
pypidan+ babg) -¢b) adamsetefi-i hel Corpopndpavevidirnget o any
one of clains 20 1 to 7 to treat and/or prevent

- 147l seases{1-NCLRPPRY3EepeLtbonydduryagamagashtRsylé-1, 6-

+ transplantation, autoi mune di seases, nmnultiple

diBglespstszolbeapatal gdyarbhei i S-bppotidins 3-githna - -
atopy, Al zhei.mer's disease, tunors, plasnacytic

(2 et RARyandy1) eukenkaibnigman beings or animals. 25
-261 WD 2007/ 077949 PCT/JP2006/ 326327 16. A product

1560pPILRLNY-2 (PhapRRGEYbLGab-goaReSvhHaRaB®BhalRyN]g -LhE-
compound accordlng to any one of clainms 1 to 7 and a

d1H§HEB§9rQQB&6?3r@géﬁ§y990§6?2pbabW59@HHhﬁaB yl}-
COprOSltlon sald witten notice stati ng t hat the

meggg@@gﬂgnghlaﬁlg@n be or should be used to treat:
or prevent di seases

16) rel-N- {1- [(1R,2R,35,5s)—5—Hydroxyadamantan—2—yl]—1,6—

dihydropyrazolo([3,4-d]pyrrolo[2,3-b]pyridin-3-yl}-N'-
(trans—4—methoxycyclqhexyl)ethanediamide
17) 3-{[4-(2-0ox0~3,6-Dihydroimidazo[4,5-d]lpyrrolo([2,3-b]

pyridin-1(2H)-yl)adamantan-1l-yl]oxy}propanenitrile

7. The compound according to any one of claims 1 to 6,
said compound being an optically-active substance and/or

endo-exo lsomer.

8. A process for preparing the compound represented by

the following formula (II) or salts thereof:
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including rejection during organ/tissue
transpl antation, autoi nmune di seases, nultiple

W@ edenoeus, rheumatoid arthritis, psoriasis, PCT/JP2006/326327
ast hma, : at opy, Al zheiner's di sease, tunors,
pl asmacytic nmyel oma and | eukem a i n human bei ngs. or
animals. -262 : '

R\
R |N\ '
/ R"
RYZ_ M'N N O»,

2 '¥ and M are as defined in claim 1; R" is

wherein Rl,'Rz, R
suitable substituent.

~ by reacting the compound represented by the following formula

5 YIII):

]
\N N
8

N |
| >—R" (1)
N-o

Lv

2

wherein R*, R?, R" and Lv are as defined above;

‘with a primary amine represented by R??-M-NH,.

10 9. The compound according to any one of claims 1 to 7,

f

said compound being used as a medicament.

-10. The compound according to any one of élaims i to 7,
said coméound being used to treat and/or prevent diseases
15 including rejection during organ/tissue transplantation,
autoimmunediseases,multiplesclerdsis,rheuﬁatoidarthritis,
psoriasis, asthma, atopy, Alzheimer's disease, tumors,

plasmacytic myeloma and leukemia in human beings or animals.
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11. A medicament containing the compound according to

any one of claims 1 to 7 as an active ingredient.

12. A medicament containing the compound according to

any one of claims 1 to 7 as an active ingredient, with a

pharmaceutically acceptable carrier or excipient.

13. A janus kinase 3 (JAK3) inhibitor comprising the

compound according to any one of claims 1 to 7.

14. A method for treating_and/or preventing diseases
including fejection during organ/tiséﬁe transplantation,
autoimmunediseases,multiplesclerosis,rheumatoidarthritis,
psoriasis, asthma, atopy, Alzheimer's disease, tumors,
plasmacytic myeloma and leukemia in human beings or animals,
said method comprising administration 'of the compound
according to any one of claims 1 to 7 to Human beings or animals.

15. A use of the compound according to any oAé of claims
1l to 7 to treat and/or prevent diseases including rejection
during organ/tissue transplantation, autoimmune diseases,
multiple sclerosis, rheumatoid arthritis, psoriasis, asthma,
atopy, Alzheimer's disease; tumors, plasﬁacytic myeloma and

leukemia in human beings or animals.
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16. A product comprising'a pharmaceutical composition
containing the compound according to any one of claims 1 to
7 énd a written notice regarding the pharmacéutical
composition, said written notice stating that the compound (I)
can be or should be.used to treat and/or prevent diseases
including rejection dﬁring orgén/tissue transplantation,
autoimmuhediseases,multiplesclerosis,fheumatoidarthritis,
' .

psoriasis, asthma, ' atopy, Alzheimer's disease, tumors,

plasmacytic myeloma and leukemia in human beings or animals.
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